MUSCLE TARGETING COMPLEXES AND USES THEREOF FOR TREATING
DYSTROPHINOPATHIES

RELATED APPLICATIONS
[0001] This application claims priority under 35 U.S.C. § 119(e) to U.S. Provisional
Application Serial No. 63/219977, entitled “MUSCLE TARGETING COMPLEXES AND
USES THEREOF FOR TREATING DYSTROPHINOPATHIES”, filed on July 9, 2021, the

contents of which are incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

[0002] The present application relates to targeting complexes for delivering molecular payloads
(e.g., oligonucleotides) to cells and uses thereof, particularly uses relating to treatment of

disease.

REFERENCE TO AN ELECTRONIC SEQUENCE LISTING
[0003] The contents of the electronic sequence listing (D082470064WO00-SEQ-
COB .xml; Size: 1,479,992 bytes; and Date of Creation: July 7, 2022) are herein incorporated by

reference in their entirety.

BACKGROUND OF INVENTION
[0004] Dystrophinopathies are a group of distinct neuromuscular diseases that result from
mutations in the gene encoding dystrophin. Dystrophinopathies include Duchenne muscular
dystrophy, Becker muscular dystrophy, and X-linked dilated cardiomyopathy. The DMD gene
(“DMD”), which encodes dystrophin, is a large gene, containing 79 exons and about 2.6 million
total base pairs. Numerous mutations in DMD, including exonic frameshift, deletion,
substitution, and duplicative mutations, are able to diminish the expression of functional
dystrophin, leading to dystrophinopathies. Several agents that target exons of human DMD have
been approved by the U.S. Food and Drug Administration (FDA), including casimersen,

viltolarsen, golodirsen, and eteplirsen. Of these, casimersen targets exon 45.

SUMMARY OF INVENTION
[0005] According to some aspects, the disclosure provides complexes that target muscle cells
for purposes of delivering molecular payloads to those cells, as well as molecular payloads that
can be used therein. In some embodiments, complexes provided herein are particularly useful

for delivering molecular payloads that increase or restore expression or activity of functional



dystrophin protein. In some embodiments, complexes comprise oligonucleotide based
molecular payloads that promote expression of functional dystrophin protein through an in-
frame exon skipping mechanism or suppression of stop codons, such as by facilitating skipping
of DMD exon 45. In some embodiments, molecular payloads provided herein are useful for
facilitating exon skipping in a DMD sequence, such as skipping of DMD exon 45. Accordingly,
in some embodiments, complexes provided herein comprise muscle-targeting agents (e.g.,
muscle targeting antibodies) that specifically bind to receptors on the surface of muscle cells for
purposes of delivering molecular payloads to the muscle cells. In some embodiments, the
complexes are taken up into the cells via a receptor mediated internalization, following which
the molecular payload may be released to perform a function inside the cells. For example,
complexes engineered to deliver oligonucleotides may release the oligonucleotides such that the
oligonucleotides can promote expression of functional dystrophin protein (e.g., through an exon
skipping mechanism, such as by facilitating skipping of DMD exon 45) in the muscle cells. In
some embodiments, the oligonucleotides are released by endosomal cleavage of covalent linkers
connecting oligonucleotides and muscle-targeting agents of the complexes. Complexes and
molecular payloads provided herein can be used for treating subjects having a mutated DMD
gene, such as a mutated DMD gene that is amenable to exon 45 skipping.

[0006] According to some aspects, complexes comprising an anti-transferrin receptor 1 (TfR1)
antibody covalently linked to an oligonucleotide configured for inducing skipping of exon 45 in
a DMD pre-mRNA are provided herein, wherein the oligonucleotide comprises a region of
complementarity that is complementary with at least 8 consecutive nucleotides of any one of
SEQ ID NOs: 240, 236, 280, 211, 197, 212, 208, 217, 213, 195, 160-194, 196, 198-207, 209,
210, 214-216, 218-235, 237-239, 241-279, and 281-399.

[0007] In some embodiments, the anti-TfR1 antibody comprises:

(1) a heavy chain complementarity determining region 1 (CDR-H1) of SEQ ID NO: 33, a
heavy chain complementarity determining region 2 (CDR-H2) of SEQ ID NO: 34, a heavy chain
complementarity determining region 3 (CDR-H3) of SEQ ID NO: 35, a light chain
complementarity determining region 1 (CDR-L1) of SEQ ID NO: 36, a light chain
complementarity determining region 2 (CDR-L2) of SEQ ID NO: 37, and a light chain
complementarity determining region 3 (CDR-L3) of SEQ ID NO: 32,

(i1) a CDR-HI of SEQ ID NO: 7, a CDR-H2 of SEQ ID NO: 8, a CDR-H3 of SEQ ID
NO: 9, a CDR-L1 of SEQ ID NO: 10, a CDR-L2 of SEQ ID NO: 11, and a CDR-L3 of SEQ ID
NO: 6;

(iii) a CDR-H1 of SEQ ID NO: 7, a CDR-H2 of SEQ ID NO: 20, a CDR-H3 of SEQ ID
NO: 9, a CDR-L1 of SEQ ID NO: 10, a CDR-L2 of SEQ ID NO: 11, and a CDR-L3 of SEQ ID
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NO: 6;

(iv) a CDR-HI of SEQ ID NO: 7, a CDR-H2 of SEQ ID NO: 24, a CDR-H3 of SEQ ID
NO: 9, a CDR-L1 of SEQ ID NO: 10, a CDR-L2 of SEQ ID NO: 11, and a CDR-L3 of SEQ ID
NO: 6;

(v) aCDR-HI of SEQ ID NO: 51, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
NO: 53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
NO: 50;

(vi) a CDR-HI of SEQ ID NO: 64, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
NO: 53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
NO: 50; or

(vii) a CDR-H1 of SEQ ID NO: 67, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ
ID NO: 53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ
ID NO: 50.

[0008] In some embodiments, the anti-TfR1 antibody comprises:

(1) a heavy chain variable region (VH) comprising an amino acid sequence at least 85%
identical to SEQ ID NO: 76; and/or a light chain variable region (VL) comprising an amino acid
sequence at least 85% identical to SEQ ID NO: 75;

(i1) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 69;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 70;

(ii1) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 71;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 70;

(iv) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 72;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 70;

(v) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 73;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 74;

(vi) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 73;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 75;

(vii) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 76;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 74;

(viii) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 77;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 78;

(ix) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 79;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 80; or

(x) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 77;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 80.
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[0009] In some embodiments, the anti-T{fR1 antibody comprises:

(1) a VH comprising the amino acid sequence of SEQ ID NO: 76 and a VL comprising
the amino acid sequence of SEQ ID NO: 75;

(i1) a VH comprising the amino acid sequence of SEQ ID NO: 69 and a VL comprising
the amino acid sequence of SEQ ID NO: 70;

(1i1) a VH comprising the amino acid sequence of SEQ ID NO: 71and a VL comprising
the amino acid sequence of SEQ ID NO: 70;

(iv) a VH comprising the amino acid sequence of SEQ ID NO: 72 and a VL comprising
the amino acid sequence of SEQ ID NO: 70;

(v) a VH comprising the amino acid sequence of SEQ ID NO: 73 and a VL comprising
the amino acid sequence of SEQ ID NO: 74;

(vi) a VH comprising the amino acid sequence of SEQ ID NO: 73 and a VL comprising
the amino acid sequence of SEQ ID NO: 75;

(vii) a VH comprising the amino acid sequence of SEQ ID NO: 76 and a VL comprising
the amino acid sequence of SEQ ID NO: 74;

(viii) a VH comprising the amino acid sequence of SEQ ID NO: 77 and a VL comprising
the amino acid sequence of SEQ ID NO: 78;

(ix) a VH comprising the amino acid sequence of SEQ ID NO: 79 and a VL comprising
the amino acid sequence of SEQ ID NO: 80; or

(x) a VH comprising the amino acid sequence of SEQ ID NO: 77 and a VL comprising
the amino acid sequence of SEQ ID NO: 80.

[00010] In some embodiments, the anti-TfR1 antibody is a Fab fragment, a Fab' fragment,
a F(ab')2 fragment, an scFv, an Fv, or a full-length IgG.

[00011] In some embodiments, the anti-TfR1 antibody is a Fab fragment.

[00012] In some embodiments, the anti-TfR1 antibody comprises:

(1) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 101; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 90;

(i1) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 97; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 85;

(iii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 98; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 85;

(iv) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
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NO: 99; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 85;

(v) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 100; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 89;

(vi) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 100; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 90;

(vii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 101; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 89;

(viii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 102; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 93;

(ix) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 103; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 95; or

(x) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 102; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 95.
[00013] In some embodiments, the anti-TfR1 antibody comprises:

(i) a heavy chain comprising the amino acid sequence of SEQ ID NO: 101; and a light
chain comprising the amino acid sequence of SEQ ID NO: 90;

(i1) a heavy chain comprising the amino acid sequence of SEQ ID NO: 97; and a light
chain comprising the amino acid sequence of SEQ ID NO: 85;

(ii1) a heavy chain comprising the amino acid sequence of SEQ ID NO: 98; and a light
chain comprising the amino acid sequence of SEQ ID NO: 85;

(iv) a heavy chain comprising the amino acid sequence of SEQ ID NO: 99; and a light
chain comprising the amino acid sequence of SEQ ID NO: 85;

(v) a heavy chain comprising the amino acid sequence of SEQ ID NO: 100; and a light
chain comprising the amino acid sequence of SEQ ID NO: 89;

(vi) a heavy chain comprising the amino acid sequence of SEQ ID NO: 100; and a light
chain comprising the amino acid sequence of SEQ ID NO: 90;

(vi1) a heavy chain comprising the amino acid sequence of SEQ ID NO: 101; and a light
chain comprising the amino acid sequence of SEQ ID NO: 89;
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(viii) a heavy chain comprising the amino acid sequence of SEQ ID NO: 102; and a light
chain comprising the amino acid sequence of SEQ ID NO: 93;

(ix) a heavy chain comprising the amino acid sequence of SEQ ID NO: 103; and a light
chain comprising the amino acid sequence of SEQ ID NO: 95; or

(x) a heavy chain comprising the amino acid sequence of SEQ ID NO: 102; and a light
chain comprising the amino acid sequence of SEQ ID NO: 95.
[00014] In some embodiments, the anti-TfR1 antibody does not specifically bind to the
transferrin binding site of the transferrin receptor 1 and/or the anti-TfR1 antibody does not
inhibit binding of transferrin to the transferrin receptor 1.
[00015] In some embodiments, the oligonucleotide comprises a region of
complementarity to at least 4 consecutive nucleotides of a splicing feature of the DMD pre-
mRNA.
[00016] In some embodiments, the splicing feature is an exonic splicing enhancer (ESE)
in exon 45 of the DMD pre-mRNA, optionally wherein the ESE comprises a sequence of any
one of SEQ ID NOs: 885-912.
[00017] In some embodiments, the splicing feature is a branch point, a splice donor site,
or a splice acceptor site, optionally wherein the splicing feature is across the junction of exon 44
and intron 44, in intron 44, across the junction of intron 44 and exon 45, across the junction of
exon 45 and intron 45, in intron 45, or across the junction of intron 45 and exon 46 of the DMD
pre-mRNA, and further optionally wherein the splicing feature comprises a sequence of any one
of SEQ ID NOs: 880-884 and 913-916.
[00018] In some embodiments, the oligonucleotide comprises a sequence complementary
to any one of SEQ ID NOs: 160-399 or comprises a sequence of any one of SEQ ID NOs: 400-
879, wherein each thymine base (T) may independently and optionally be replaced with a uracil
base (U), and each U may independently and optionally be replaced with a T.
[00019] In some embodiments, the oligonucleotide comprises a sequence of any one of
SEQ ID NOs: 720, 712, 760, 691, 677, 692, 688, 697, 693, and 675, wherein each thymine base
(T) may independently and optionally be replaced with a uracil base (U), and each U may
independently and optionally be replaced with a T.
[00020] In some embodiments, the oligonucleotide comprises one or more
phosphorodiamidate morpholinos, optionally wherein the oligonucleotide is a
phosphorodiamidate morpholino oligomer (PMO).
[00021] In some embodiments, the anti-TfR1 antibody is covalently linked to the
molecular payload via a cleavable linker, optionally wherein the cleavable linker comprises a

valine-citrulline sequence.



[00022] In some embodiments, the anti-TfR1 antibody is covalently linked to the
molecular payload via conjugation to a lysine residue or a cysteine residue of the antibody.
[00023] According to some aspects, oligonucleotides that target DMD are provided
herein, wherein the oligonucleotide comprises a region of complementarity to any one of SEQ
ID NOs: 160-399, optionally wherein the region of complementarity comprises at least 15
consecutive nucleosides complementary to any one of SEQ ID NOs: 160-399.

[00024] In some embodiments, the oligonucleotide comprises at least 15 consecutive
nucleosides of any one of SEQ ID NOs: 400-879, optionally wherein the oligonucleotide
comprises a sequence of any one of SEQ ID NOs: 400-879, wherein each thymine base (T) may
independently and optionally be replaced with a uracil base (U), and each U may independently
and optionally be replaced with a T.

[00025] According to some aspects, methods of delivering an oligonucleotide to a cell are
provided herein, the method comprising contacting the cell with a complex disclosed herein or
with an oligonucleotide disclosed herein.

[00026] According to some aspects, methods of promoting the expression or activity of a
dystrophin protein in a cell are provided herein, the method comprising contacting the cell with
a complex disclosed herein or with an oligonucleotide disclosed herein in an amount effective
for promoting internalization of the oligonucleotide to the cell, optionally wherein the cell is a

muscle cell.

[00027] In some embodiments, the cell comprises a DMD gene that is amenable to
skipping of exon 45.
[00028] In some embodiments, the dystrophin protein is a truncated dystrophin protein.

BRIEF DESCRIPTION OF THE DRAWINGS
[00029] FIG. 1 shows data illustrating that conjugates containing anti-TfR1 Fab (3M12
VH4/V«3) conjugated to a DMD exon-skipping oligonucleotide resulted in enhanced exon
skipping compared to the naked DMD exon skipping oligo in Duchenne muscular dystrophy

patient myotubes.

DETAILED DESCRIPTION OF INVENTION
[00030] Aspects of the disclosure relate to a recognition that while certain molecular
payloads (e.g., oligonucleotides, peptides, small molecules) can have beneficial effects in muscle
cells, it has proven challenging to effectively target such cells. Accordingly, as described herein,
the present disclosure provides complexes comprising muscle-targeting agents covalently linked
to molecular payloads in order to overcome such challenges. In some embodiments, the
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complexes are particularly useful for delivering molecular payloads that modulate (e.g.,
promote) the expression or activity of dystrophin protein (e.g., a truncated dystrophin protein) or
DMD (e.g., a mutated DMD allele). In some embodiments, complexes provided herein may
comprise oligonucleotides that promote expression and activity of dystrophin protein or DMD,
such as by facilitating in-frame exon skipping and/or suppression of premature stop codons. For
example, complexes may comprise oligonucleotides that induce skipping of exon(s) of DMD
RNA (e.g., pre-mRNA), such as oligonucleotides that induce skipping of exon 45. In some
embodiments, synthetic nucleic acid payloads (e.g., DNA or RNA payloads) may be used that
express one or more proteins that promote normal expression and activity of dystrophin protein
or DMD.

[00031] Duchenne muscular dystrophy is an X-linked muscular disorder caused by one or
more mutations in the DMD gene located on Xp21. Dystrophin protein typically forms the
dystrophin-associated glycoprotein complex (DGC) at the sarcolemma, which links the muscle
sarcomeric structure to the extracellular matrix and protects the sarcolemma from contraction-
induced injury. In patients with Duchenne muscular dystrophy, the dystrophin protein is
generally absent and muscle fibers typically become damaged due to mechanical overextension.
Mutations in the DMD gene are associated with two types of muscular dystrophy, Duchenne
muscular dystrophy and Becker muscular dystrophy, depending on whether the translational
reading frame is lost or maintained. Becker muscular dystrophy is a clinically milder form of
Duchenne muscular dystrophy, and is characterized by features similar to Duchenne muscular
dystrophy. In some embodiments, exon skipping induced by oligonucleotides (e.g., delivered
using complexes provided herein) can be used to restore the reading frame of a mutated DMD
allele resulting in production of a truncated dystrophin protein that is sufficiently functional to
improve muscle function. In some embodiments, such exon skipping could converts a
Duchenne muscular dystrophy phenotype into a milder Becker muscular dystrophy phenotype.
[00032] Further aspects of the disclosure, including a description of defined terms, are

provided below.

L Definitions

[00033] Administering: As used herein, the terms “administering” or “administration”
means to provide a complex to a subject in a manner that is physiologically and/or (e.g., and)
pharmacologically useful (e.g., to treat a condition in the subject).

[00034] Approximately: As used herein, the term “approximately” or “about,” as applied
to one or more values of interest, refers to a value that is similar to a stated reference value. In
certain embodiments, the term “approximately” or “about” refers to a range of values that fall
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within 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, or less in
either direction (greater than or less than) of the stated reference value unless otherwise stated or
otherwise evident from the context (except where such number would exceed 100% of a
possible value).

[00035] Antibody: As used herein, the term “antibody” refers to a polypeptide that
includes at least one immunoglobulin variable domain or at least one antigenic determinant, e.g.,
paratope that specifically binds to an antigen. In some embodiments, an antibody is a full-length
antibody. In some embodiments, an antibody is a chimeric antibody. In some embodiments, an
antibody is a humanized antibody. However, in some embodiments, an antibody is a Fab
fragment, a Fab' fragment, a F(ab")2 fragment, a Fv fragment or a scFv fragment. In some
embodiments, an antibody is a nanobody derived from a camelid antibody or a nanobody
derived from shark antibody. In some embodiments, an antibody is a diabody. In some
embodiments, an antibody comprises a framework having a human germline sequence. In
another embodiment, an antibody comprises a heavy chain constant domain selected from the
group consisting of IgG, IgG1, IgG2, IgG2A, 1gG2B, 1gG2C, IgG3, IgG4, IgAl, IgA2, IgD,
IgM, and IgE constant domains. In some embodiments, an antibody comprises a heavy (H)
chain variable region (abbreviated herein as VH), and/or (e.g., and) a light (L) chain variable
region (abbreviated herein as VL). In some embodiments, an antibody comprises a constant
domain, e.g., an Fc region. An immunoglobulin constant domain refers to a heavy or light chain
constant domain. Human IgG heavy chain and light chain constant domain amino acid
sequences and their functional variations are known. With respect to the heavy chain, in some
embodiments, the heavy chain of an antibody described herein can be an alpha (a), delta (A),
epsilon (€), gamma (y) or mu () heavy chain. In some embodiments, the heavy chain of an
antibody described herein can comprise a human alpha (a), delta (A), epsilon (€), gamma (y) or
mu (p) heavy chain. In a particular embodiment, an antibody described herein comprises a
human gamma 1 CH1, CH2, and/or (e.g., and) CH3 domain. In some embodiments, the amino
acid sequence of the VH domain comprises the amino acid sequence of a human gamma (y)
heavy chain constant region, such as any known in the art. Non-limiting examples of human
constant region sequences have been described in the art, e.g., see U.S. Pat. No. 5,693,780 and
KabatE A et al., (1991) supra. In some embodiments, the VH domain comprises an amino acid
sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or at least 99% identical to any
of the variable chain constant regions provided herein. In some embodiments, an antibody is
modified, e.g., modified via glycosylation, phosphorylation, sumoylation, and/or (e.g., and)
methylation. In some embodiments, an antibody is a glycosylated antibody, which is conjugated

to one or more sugar or carbohydrate molecules. In some embodiments, the one or more sugar
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or carbohydrate molecule are conjugated to the antibody via N-glycosylation, O-glycosylation,
C-glycosylation, glypiation (GPI anchor attachment), and/or (e.g., and) phosphoglycosylation.
In some embodiments, the one or more sugar or carbohydrate molecule are monosaccharides,
disaccharides, oligosaccharides, or glycans. In some embodiments, the one or more sugar or
carbohydrate molecule is a branched oligosaccharide or a branched glycan. In some
embodiments, the one or more sugar or carbohydrate molecule includes a mannose unit, a
glucose unit, an N-acetylglucosamine unit, an N-acetylgalactosamine unit, a galactose unit, a
fucose unit, or a phospholipid unit. In some embodiments, an antibody is a construct that
comprises a polypeptide comprising one or more antigen binding fragments of the disclosure
linked to a linker polypeptide or an immunoglobulin constant domain. Linker polypeptides
comprise two or more amino acid residues joined by peptide bonds and are used to link one or
more antigen binding portions. Examples of linker polypeptides have been reported (see e.g.,
Holliger, P, et al. (1993) Proc. Natl. Acad. Sci. USA 90:6444-6448; Poljak, R. I, et al. (1994)
Structure 2:1121-1123). Still further, an antibody may be part of a larger immunoadhesion
molecule, formed by covalent or noncovalent association of the antibody or antibody portion
with one or more other proteins or peptides. Examples of such immunoadhesion molecules
include use of the streptavidin core region to make a tetrameric scFv molecule (Kipriyanov, S.
M., et al. (1995) Human Antibodies and Hybridomas 6:93-101) and use of a cysteine residue, a
marker peptide and a C-terminal polyhistidine tag to make bivalent and biotinylated scFv
molecules (Kipriyanov, S. M., et al. (1994) Mol. Immunol. 31:1047-1058).

[00036] Branch point: As used herein, the term “branch point” or “branch site” refers to
a nucleic acid sequence motif within an intron of a gene or pre-mRNA that is involved in
splicing of pre-mRNA into mRNA (i.e., removing introns from the pre-mRNA), and can be
referred to as a splicing feature. A branch point is typically located 18 to 40 nucleotides from the
3’ end of an intron, and contains an adenine but is otherwise relatively unrestricted in sequence.
Common sequence motifs for branch points are YNYYRAY, YTRAC, and YNYTRAY, where
Y is a pyrimidine, N is any nucleotide, R is any purine, and A is adenine. During splicing, the
pre-mRNA is cleaved at the 5° end of the intron, which then attaches to the branch point region
downstream through transesterification bonding between guanines and adenines from the 5’ end
and the branch point, respectively, to form a looped lariat structure.

[00037] CDR: As used herein, the term "CDR" refers to the complementarity determining
region within antibody variable sequences. A typical antibody molecule comprises a heavy
chain variable region (VH) and a light chain variable region (VL), which are usually involved in
antigen binding. The VH and VL regions can be further subdivided into regions of
hypervariability, also known as “complementarity determining regions” (“CDR?”), interspersed
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with regions that are more conserved, which are known as “framework regions” (“FR”). Each
VH and VL is typically composed of three CDRs and four FRs, arranged from amino-terminus
to carboxy-terminus in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. The
extent of the framework region and CDRs can be precisely identified using methodology known
in the art, for example, by the Kabat definition, the IMGT definition, the Chothia definition, the
ADbM definition, and/or (e.g., and) the contact definition, all of which are well known in the art.
See, e.g., Kabat, E.A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth
Edition, U.S. Department of Health and Human Services, NIH Publication No. 91-3242;
IMGT®, the international ImMunoGeneTics information system® www.imgt.org, Lefranc, M.-
P. et al.,, Nucleic Acids Res., 27:209-212 (1999), Ruiz, M. et al., Nucleic Acids Res., 28:219-221
(2000); Lefranc, M.-P., Nucleic Acids Res., 29:207-209 (2001); Lefranc, M.-P., Nucleic Acids
Res., 31:307-310 (2003); Lefranc, M -P. et al., In Silico Biol., 5, 0006 (2004) [Epub], 5:45-60
(2005); Lefranc, M.-P. et al., Nucleic Acids Res., 33:D593-597 (2005); Lefranc, M.-P. et al.,
Nucleic Acids Res., 37:D1006-1012 (2009); Lefranc, M.-P. et al., Nucleic Acids Res., 43:D413-
422 (2015); Chothia et al., (1989) Nature 342:877; Chothia, C. et al. (1987) J. Mol. Biol.
196:901-917, Al-lazikani et al (1997) J. Molec. Biol. 273:927-948; and Almagro, J. Mol.
Recognit. 17:132-143 (2004). See also bioinf.org.uk/abs. As used herein, a CDR may refer to the
CDR defined by any method known in the art. Two antibodies having the same CDR means that
the two antibodies have the same amino acid sequence of that CDR as determined by the same
method, for example, the IMGT definition.

[00038] There are three CDRs in each of the variable regions of the heavy chain and the
light chain, which are designated CDR1, CDR2 and CDR3, for each of the variable regions. The
term "CDR set" as used herein refers to a group of three CDRs that occur in a single variable
region capable of binding the antigen. The exact boundaries of these CDRs have been defined
differently according to different systems. The system described by Kabat (Kabat ez al.,
Sequences of Proteins of Immunological Interest (National Institutes of Health, Bethesda, Md.
(1987) and (1991)) not only provides an unambiguous residue numbering system applicable to
any variable region of an antibody, but also provides precise residue boundaries defining the
three CDRs. These CDRs may be referred to as Kabat CDRs. Sub-portions of CDRs may be
designated as L.1, L2 and L3 or H1, H2 and H3 where the "L" and the "H" designates the light
chain and the heavy chains regions, respectively. These regions may be referred to as Chothia
CDRs, which have boundaries that overlap with Kabat CDRs. Other boundaries defining CDRs
overlapping with the Kabat CDRs have been described by Padlan (FASEB J. 9:133-139 (1995))
and MacCallum (J Mol Biol 262(5):732-45 (1996)). Still other CDR boundary definitions may
not strictly follow one of the above systems, but will nonetheless overlap with the Kabat CDRs,
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although they may be shortened or lengthened in light of prediction or experimental findings
that particular residues or groups of residues or even entire CDRs do not significantly impact
antigen binding. The methods used herein may utilize CDRs defined according to any of these
systems. Examples of CDR definition systems are provided in Table 1.

Table 1. CDR Definitions

IMGT? Kabat? Chothia?
CDR-H1 27-38 31-35 26-32
CDR-H2 56-65 50-65 53-55
CDR-H3 105-116/117 95-102 96-101
CDR-L1 27-38 24-34 26-32
CDR-L2 56-65 50-56 50-52
CDR-L3 105-116/117 89-97 91-96

! IMGT®, the international ImMunoGeneTics information system®, imgt.org, Lefranc, M.-P. et al., Nucleic Acids

Res., 27:209-212 (1999)
2Kabat et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and

Human Services, NIH Publication No. 91-3242
3 Chothia et al., J. Mol. Biol. 196:901-917 (1987))

[00039] CDR-grafted antibody: The term "CDR-grafted antibody" refers to antibodies
which comprise heavy and light chain variable region sequences from one species but in which
the sequences of one or more of the CDR regions of VH and/or (e.g., and) VL are replaced with
CDR sequences of another species, such as antibodies having murine heavy and light chain
variable regions in which one or more of the murine CDRSs (e.g., CDR3) has been replaced with
human CDR sequences.

[00040] Chimeric antibody: The term "chimeric antibody" refers to antibodies which
comprise heavy and light chain variable region sequences from one species and constant region
sequences from another species, such as antibodies having murine heavy and light chain variable
regions linked to human constant regions.

[00041] Complementary: As used herein, the term “complementary” refers to the
capacity for precise pairing between two nucleosides or two sets of nucleosides. In particular,
complementary is a term that characterizes an extent of hydrogen bond pairing that brings about
binding between two nucleosides or two sets of nucleosides. For example, if a base at one
position of an oligonucleotide is capable of hydrogen bonding with a base at the corresponding
position of a target nucleic acid (e.g., an mRNA), then the bases are considered to be
complementary to each other at that position. Base pairings may include both canonical
Watson-Crick base pairing and non-Watson-Crick base pairing (e.g., Wobble base pairing and
Hoogsteen base pairing). For example, in some embodiments, for complementary base pairings,
adenosine-type bases (A) are complementary to thymidine-type bases (T) or uracil-type bases
(U), that cytosine-type bases (C) are complementary to guanosine-type bases (G), and that

universal bases such as 3-nitropyrrole or 5-nitroindole can hybridize to and are considered
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complementary to any A, C, U, or T. Inosine (I) has also been considered in the art to be a
universal base and is considered complementary to any A, C, U or T.

[00042] Conservative amino acid substitution: As used herein, a “conservative amino
acid substitution” refers to an amino acid substitution that does not alter the relative charge or
size characteristics of the protein in which the amino acid substitution is made. Variants can be
prepared according to methods for altering polypeptide sequence known to one of ordinary skill
in the art such as are found in references which compile such methods, e.g. Molecular Cloning:
A Laboratory Manual, J. Sambrook, et al., eds., Fourth Edition, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York, 2012, or Current Protocols in Molecular Biology, F.M.
Ausubel, et al., eds., John Wiley & Sons, Inc., New York. Conservative substitutions of amino
acids include substitutions made amongst amino acids within the following groups: (a) M, I, L,
ViOE Y, W;(c)K,R,H; (d) A, G;(e)S, T; (f) Q,N; and (g) E, D.

[00043] Covalently linked: As used herein, the term “covalently linked” refers to a
characteristic of two or more molecules being linked together via at least one covalent bond. In
some embodiments, two molecules can be covalently linked together by a single bond, e.g., a
disulfide bond or disulfide bridge, that serves as a linker between the molecules. However, in
some embodiments, two or more molecules can be covalently linked together via a molecule that
serves as a linker that joins the two or more molecules together through multiple covalent bonds.
In some embodiments, a linker may be a cleavable linker. However, in some embodiments, a
linker may be a non-cleavable linker.

[00044] Cross-reactive: As used herein and in the context of a targeting agent (e.g.,
antibody), the term “cross-reactive,” refers to a property of the agent being capable of
specifically binding to more than one antigen of a similar type or class (e.g., antigens of multiple
homologs, paralogs, or orthologs) with similar affinity or avidity. For example, in some
embodiments, an antibody that is cross-reactive against human and non-human primate antigens
of a similar type or class (e.g., a human transferrin receptor and non-human primate transferrin
receptor) is capable of binding to the human antigen and non-human primate antigens with a
similar affinity or avidity. In some embodiments, an antibody is cross-reactive against a human
antigen and a rodent antigen of a similar type or class. In some embodiments, an antibody is
cross-reactive against a rodent antigen and a non-human primate antigen of a similar type or
class. In some embodiments, an antibody is cross-reactive against a human antigen, a non-
human primate antigen, and a rodent antigen of a similar type or class.

[00045] DMD: As used herein, the term “DMD” refers to a gene that encodes dystrophin
protein, a key component of the dystrophin-glycoprotein complex, which bridges the inner
cytoskeleton and the extracellular matrix in muscle cells, particularly muscle fibers. Deletions,
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duplications, and point mutations in DMD may cause dystrophinopathies, such as Duchenne
muscular dystrophy, Becker muscular dystrophy, or cardiomyopathy. Alternative promoter
usage and alternative splicing result in numerous distinct transcript variants and protein isoforms
for this gene. In some embodiments, a dystrophin gene (DMD or DMD gene) may be a human
(Gene ID: 1756), non-human primate (e.g., Gene ID: 465559), or rodent gene (e.g., Gene ID:
13405; Gene ID: 24907). In addition, multiple human transcript variants (e.g., as annotated
under GenBank RefSeq Accession Numbers: NM_000109.3, NM_004006.2, NM_004009.3,
NM_004010.3 and NM_004011.3) have been characterized that encode different protein
isoforms.

[00046] DMD allele: As used herein, the term “DMD allele” refers to any one of
alternative forms (e.g., wild-type or mutant forms) of a DMD gene. In some embodiments, a
DMD allele may encode for dystrophin that retains its normal and typical functions. In some
embodiments, a DMD allele may comprise one or more mutations that results in muscular
dystrophy. Common mutations that lead to Duchenne muscular dystrophy involve frameshift,
deletion, substitution, and duplicative mutations of one or more of 79 exons present in a
dystrophin allele, e.g., exon 8, exon 23, exon 41, exon 44, exon 45, exon 50, exon 51, exon 52,
exon 53, or exon 55. Further examples of DMD mutations are disclosed, for example, in
Flanigan KM, et al., Mutational spectrum of DMD mutations in dystrophinopathy patients:
application of modern diagnostic techniques to a large cohort. Hum Mutat. 2009 Dec; 30
(12):1657-66, the contents of which are incorporated herein by reference in its entirety.
[00047] Dystrophinopathy: As used herein, the term “dystrophinopathy” refers to a
muscle disease results from one or more mutated DMD alleles. Dystrophinopathies include a
spectrum of conditions (ranging from mild to severe) that includes Duchenne muscular
dystrophy, Becker muscular dystrophy, and DMD-associated dilated cardiomyopathy (DCM).
In some embodiments, at one end of the spectrum, dystrophinopathy is phenotypically
associated with an asymptomatic increase in serum concentration of creatine phosphokinase
(CK) and/or (e.g., and) muscle cramps with myoglobinuria. In some embodiments, at the other
end of the spectrum, dystrophinopathy is phenotypically associated with progressive muscle
diseases that are generally classified as Duchenne or Becker muscular dystrophy when skeletal
muscle is primarily affected and as DMD-associated dilated cardiomyopathy (DCM) when the
heart is primarily affected. Symptoms of Duchenne muscular dystrophy include muscle loss or
degeneration, diminished muscle function, pseudohypertrophy of the tongue and calf muscles,
higher risk of neurological abnormalities, and a shortened lifespan. Duchenne muscular

dystrophy is associated with Online Mendelian Inheritance in Man (OMIM) Entry # 310200.
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Becker muscular dystrophy is associated with OMIM Entry # 300376. Dilated cardiomyopathy
is associated with OMIM Entry X# 302045.

[00048] Exonic splicing enhancer (ESE): As used herein, the term “exonic splicing -
enhancer” or “ESE” refers to a nucleic acid sequence motif within an exon of a gene, pre-
mRNA, or mRNA that directs or enhances splicing of pre-mRNA into mRNA, e.g., as described
in Blencowe et al., Trends Biochem Sci 25, 106-10. (2000), incorporated herein by reference.
ESEs can be referred to as splicing features. ESEs may direct or enhance splicing, for example,
to remove one or more introns and/or one or more exons from a gene transcript. ESE motifs are
typically 6-8 nucleobases in length. SR proteins (e.g., proteins encoded by the gene SRSF1,
SRSF2, SRSF3, SRSF4, SRSF5, SRSF6, SRSF7, SRSF8, SRSF9, SRSF10, SRSF11, SRSF12,
TRA2A or TRA2B) bind to ESEs through their RNA recognition motif region to facilitate
splicing. ESE motifs can be identified through a number of methods, including those described
in Cartegni et al., Nucleic Acids Research, 2003, Vol. 31, No. 13, 3568-3571, incorporated
herein by reference.

[00049] Framework: As used herein, the term "framework" or "framework sequence”
refers to the remaining sequences of a variable region minus the CDRs. Because the exact
definition of a CDR sequence can be determined by different systems, the meaning of a
framework sequence is subject to correspondingly different interpretations. The six CDRs
(CDR-L1, CDR-L2, and CDR-L3 of light chain and CDR-H1, CDR-H2, and CDR-H3 of heavy
chain) also divide the framework regions on the light chain and the heavy chain into four sub-
regions (FR1, FR2, FR3 and FR4) on each chain, in which CDR1 is positioned between FR1 and
FR2, CDR2 between FR2 and FR3, and CDR3 between FR3 and FR4. Without specifying the
particular sub-regions as FR1, FR2, FR3 or FR4, a framework region, as referred by others,
represents the combined FRs within the variable region of a single, naturally occurring
immunoglobulin chain. As used herein, a FR represents one of the four sub-regions, and FRs
represents two or more of the four sub-regions constituting a framework region. Human heavy
chain and light chain acceptor sequences are known in the art. In one embodiment, the acceptor
sequences known in the art may be used in the antibodies disclosed herein.

[00050] Human antibody: The term "human antibody", as used herein, is intended to
include antibodies having variable and constant regions derived from human germline
immunoglobulin sequences. The human antibodies of the disclosure may include amino acid
residues not encoded by human germline immunoglobulin sequences (e.g., mutations introduced
by random or site-specific mutagenesis in vitro or by somatic mutation in vivo), for example in

the CDRs and in particular CDR3. However, the term "human antibody", as used herein, is not
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intended to include antibodies in which CDR sequences derived from the germline of another
mammalian species, such as a mouse, have been grafted onto human framework sequences.
[00051] Humanized antibody: The term "humanized antibody" refers to antibodies
which comprise heavy and light chain variable region sequences from a non-human species
(e.g., a mouse) but in which at least a portion of the VH and/or (e.g., and) VL sequence has been
altered to be more "human-like", i.e., more similar to human germline variable sequences. One
type of humanized antibody is a CDR-grafted antibody, in which human CDR sequences are
introduced into non-human VH and VL sequences to replace the corresponding non-human CDR
sequences. In one embodiment, humanized anti-TfR1 antibodies and antigen binding portions
are provided. Such antibodies may be generated by obtaining murine anti-TfR 1 monoclonal
antibodies using traditional hybridoma technology followed by humanization using in vitro
genetic engineering, such as those disclosed in Kasaian et al PCT publication No. WO
2005/123126 A2.

[60052] Internalizing cell surface receptor: As used herein, the term, “internalizing cell
surface receptor’ refers to a cell surface receptor that is internalized by cells, e.g., upon external
stimulation, e.g., ligand binding to the receptor. In some embodiments, an internalizing cell
surface receptor is internalized by endocytosis. In some embodiments, an internalizing cell
surface receptor is internalized by clathrin-mediated endocytosis. However, in some
embodiments, an internalizing cell surface receptor is internalized by a clathrin-independent
pathway, such as, for example, phagocytosis, macropinocytosis, caveolae- and raft-mediated
uptake or constitutive clathrin-independent endocytosis. In some embodiments, the internalizing
cell surface receptor comprises an intracellular domain, a transmembrane domain, and/or (e.g.,
and) an extracellular domain, which may optionally further comprise a ligand-binding domain.
In some embodiments, a cell surface receptor becomes internalized by a cell after ligand
binding. In some embodiments, a ligand may be a muscle-targeting agent or a muscle-targeting
antibody. In some embodiments, an internalizing cell surface receptor 1s a transferrin receptor.
[00053] Isolated antibody: An "isolated antibody", as used herein, is intended to refer to
an antibody that is substantially free of other antibodies having different antigenic specificities
(e.g., an isolated antibody that specifically binds transferrin receptor is substantially free of
antibodies that specifically bind antigens other than transferrin receptor). An isolated antibody
that specifically binds transferrin receptor complex may, however, have cross-reactivity to other
antigens, such as transferrin receptor molecules from other species. Moreover, an isolated
antibody may be substantially free of other cellular material and/or (e.g., and) chemicals.
[00054] Kabat numbering: The terms "Kabat numbering", "Kabat definitions and
"Kabat labeling" are used interchangeably herein. These terms, which are recognized in the art,
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refer to a system of numbering amino acid residues which are more variable (i.e. hypervariable)
than other amino acid residues in the heavy and light chain variable regions of an antibody, or an
antigen binding portion thereof (Kabat et al. (1971) Ann. NY Acad. Sci. 190:382-391 and,
Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S.
Department of Health and Human Services, NIH Publication No. 91-3242). For the heavy chain
variable region, the hypervariable region ranges from amino acid positions 31 to 35 for CDRI,
amino acid positions 50 to 65 for CDR2, and amino acid positions 95 to 102 for CDR3. For the
light chain variable region, the hypervariable region ranges from amino acid positions 24 to 34
for CDR1, amino acid positions 50 to 56 for CDR2, and amino acid positions 89 to 97 for
CDR3.

[00055] Molecular payload: As used herein, the term “molecular payload” refers to a
molecule or species that functions to modulate a biological outcome. In some embodiments, a
molecular payload is linked to, or otherwise associated with a muscle-targeting agent. In some
embodiments, the molecular payload is a small molecule, a protein, a peptide, a nucleic acid, or
an oligonucleotide. In some embodiments, the molecular payload functions to modulate the
transcription of a DNA sequence, to modulate the expression of a protein, or to modulate the
activity of a protein. In some embodiments, the molecular payload is an oligonucleotide that
comprises a strand having a region of complementarity to a target gene.

[00056] Muscle-targeting agent: As used herein, the term, “muscle-targeting agent,”
refers to a molecule that specifically binds to an antigen expressed on muscle cells. The antigen
in or on muscle cells may be a membrane protein, for example an integral membrane protein or a
peripheral membrane protein. Typically, a muscle-targeting agent specifically binds to an
antigen on muscle cells that facilitates internalization of the muscle-targeting agent (and any
associated molecular payload) into the muscle cells. In some embodiments, a muscle-targeting
agent specifically binds to an internalizing, cell surface receptor on muscles and is capable of
being internalized into muscle cells through receptor mediated internalization. In some
embodiments, the muscle-targeting agent is a small molecule, a protein, a peptide, a nucleic acid
(e.g., an aptamer), or an antibody. In some embodiments, the muscle-targeting agent is linked to
a molecular payload.

[00057] Muscle-targeting antibody: As used herein, the term, “muscle-targeting
antibody,” refers to a muscle-targeting agent that is an antibody that specifically binds to an
antigen found in or on muscle cells. In some embodiments, a muscle-targeting antibody
specifically binds to an antigen on muscle cells that facilitates internalization of the muscle-
targeting antibody (and any associated molecular payment) into the muscle cells. In some
embodiments, the muscle-targeting antibody specifically binds to an internalizing, cell surface
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receptor present on muscle cells. In some embodiments, the muscle-targeting antibody is an
antibody that specifically binds to a transferrin receptor.
[00058] Oligonucleotide: As used herein, the term “oligonucleotide” refers to an
oligomeric nucleic acid compound of up to 200 nucleotides in length. Examples of
oligonucleotides include, but are not limited to, RNAi oligonucleotides {(e.g., sSiRNAs, shRNAs),
microRNAs, gapmers, mixmers, phosphorodiamidate morpholinos, peptide nucleic acids,
aptamers, guide nucleic acids (e.g., Cas9 guide RNAs), etc. Oligonucleotides may be single-
stranded or double-stranded. In some embodiments, an oligonucleotide may comprise one or
more modified nucleosides (e.g., 2'-O-methyl sugar modifications, purine or pyrimidine
modifications). In some embodiments, an oligonucleotide may comprise one or more modified
internucleoside linkages. In some embodiments, an oligonucleotide may comprise one or more
phosphorothioate linkages, which may be in the Rp or Sp stereochemical conformation.
[00059] Recombinant antibody: The term "recombinant human antibody", as used
herein, is intended to include all human antibodies that are prepared, expressed, created or
isolated by recombinant means, such as antibodies expressed using a recombinant expression
vector transfected into a host cell (described in more details in this disclosure), antibodies
isolated from a recombinant, combinatorial human antibody library (Hoogenboom H. R., (1997)
TIB Tech. 15:62-70; Azzazy H., and Highsmith W. E., (2002) Clin. Biochem. 35:425-445;
Gavilondo J. V., and Larrick J. W. (2002) BioTechniques 29:128-145; Hoogenboom H., and
Chames P. (2000) Immunology Today 21:371-378), antibodies isolated from an animal (e.g., a
mouse) that is transgenic for human immunoglobulin genes (see e.g., Taylor, L. D, et al. (1992)
Nucl. Acids Res. 20:6287-6295; Kellermann S-A., and Green L. L. (2002) Current Opinion in
Biotechnology 13:593-597; Little M. et al (2000) Immunology Today 21:364-370) or antibodies
prepared, expressed, created or isolated by any other means that involves splicing of human
immunoglobulin gene sequences to other DNA sequences. Such recombinant human antibodies
have variable and constant regions derived from human germline immunoglobulin sequences. In
certain embodiments, however, such recombinant human antibodies are subjected to in vitro
mutagenesis (or, when an animal transgenic for human Ig sequences is used, in vivo somatic
mutagenesis) and thus the amino acid sequences of the VH and VL regions of the recombinant
antibodies are sequences that, while derived from and related to human germline VH and VL
sequences, may not naturally exist within the human antibody germline repertoire in vivo. One
embodiment of the disclosure provides fully human antibodies capable of binding human
transferrin receptor which can be generated using techniques well known in the art, such as, but
not limited to, using human Ig phage libraries such as those disclosed in Jermutus et al., PCT
publication No. WO 2005/007699 A2.
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[00060] Region of complementarity: As used herein, the term “region of
complementarity” refers to a nucleotide sequence, e.g., of an oligonucleotide, that is sufficiently
complementary to a cognate nucleotide sequence, e.g., of a target nucleic acid, such that the two
nucleotide sequences are capable of annealing to one another under physiological conditions
(e.g., in acell). In some embodiments, a region of complementarity is fully complementary to a
cognate nucleotide sequence of target nucleic acid. However, in some embodiments, a region of
complementarity is partially complementary to a cognate nucleotide sequence of target nucleic
acid (e.g., at least 80%, 90%, 95% or 99% complementarity). In some embodiments, a region of
complementarity contains 1, 2, 3, or 4 mismatches compared with a cognate nucleotide sequence
of a target nucleic acid.

[00061] Specifically binds: As used herein, the term “specifically binds” refers to the
ability of a molecule to bind to a binding partner with a degree of affinity or avidity that enables
the molecule to be used to distinguish the binding partner from an appropriate control in a
binding assay or other binding context. With respect to an antibody, the term, “specifically
binds”, refers to the ability of the antibody to bind to a specific antigen with a degree of affinity
or avidity, compared with an appropriate reference antigen or antigens, that enables the antibody
to be used to distinguish the specific antigen from others, e.g., to an extent that permits
preferential targeting to certain cells, e.g., muscle cells, through binding to the antigen, as
described herein. In some embodiments, an antibody specifically binds to a target if the
antibody has a Kp for binding the target of at least about 10* M, 10° M, 10°M, 10”7 M, 10° M,
10°M, 101°M, 101 M, 1012 M, 107> M, or less. In some embodiments, an antibody
specifically binds to the transferrin receptor, e.g., an epitope of the apical domain of transferrin
receptor.

[00062] Splice acceptor site: As used herein, the term “splice acceptor site” or “splice
acceptor” refers to a nucleic acid sequence motif at the 3* end of an intron or across an
intron/exon junction of a gene or pre-mRNA that is involved in splicing of pre-mRNA into
mRNA (i.e., removing introns from the pre-mRNA), and can be referred to as a splicing feature.
A splice acceptor site includes a terminal AG sequence at the 3’ end of an intron, which is
typically preceded (5’-ward) by a region high in pyrimidines (C/U). Upstream from the splice
acceptor site is the branch point. Formation of a lariat loop intermediate structure by a
transesterification reaction between the branch point and the splice donor site releases a 3’-OH
of the 5 exon, which subsequently reacts with the first nucleotide of the 3* exon, thereby joining
the exons and releasing the intron lariat. The AG sequence at the 3’ end of the intron in the
splice acceptor site is known to be critical for proper splicing, as changing one of these
nucleotides results in inhibition of splicing. Rarely, alternative splice acceptor sites have an AC
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at the 3’ end of the intron, instead of the more common AG. A common splice acceptor site
motif has a sequence of or similar to [Y-rich region]-NCAGG or Y«<NYAGG, in which Y
represents a pyrimidine, N represents any nucleotide, and x is a number from 4 to 20. The cut
site follows the AG, which represent the 3’-terminal nucleotides of the excised intron.

[00063] Splice donor site: As used herein, the term “splice donor site” or “splice donor”
refers to a nucleic acid sequence motif at the 5’ end of an intron or across an exon/intron
Jjunction of a gene or pre-mRNA that is involved in splicing of pre-mRNA into mRNA (i.e.,
removing introns from the pre-mRNA), and can be referred to as a splicing feature. A splice
donor site includes a terminal GU sequence at the 5° end of the intron, within a larger and fairly
unconstrained sequence. During splicing, the 2’-OH of a nucleotide within the branch point
initiates a transesterification reaction via a nucleophilic attack on the 5’ G of the intron within
the splice donor site. The G is thereby cleaved from the pre-mRNA and bonds instead to the
branch point nucleotide, forming a loop lariat structure. The 3’ nucleotide of the upstream exon
subsequently binds the splice acceptor site, joining the exons and excising the intron. A typical
splice donor site has a sequence of or similar to GGGURAGU or AGGURNG, in which R
represents a purine and N represents any nucleotide. The cut site precedes the first GU (i.e.,
GG/GURAGU or AG/GURNG), which represent the 5’-terminal nucleotides of the excised
intron.

[00064] Subject: As used herein, the term “subject” refers to a mammal. In some
embodiments, a subject is non-human primate, or rodent. In some embodiments, a subject is a
human. In some embodiments, a subject is a patient, e.g., a human patient that has or is
suspected of having a disease. In some embodiments, the subject is a human patient who has or
is suspected of having a disease resulting from a mutated DMD gene sequence, e.g., a mutation
in an exon of a DMD gene sequence. In some embodiments, a subject has a dystrophinopathy,
e.g., Duchenne muscular dystrophy. In some embodiments, a subject is a patient that has a
mutation of the DMD gene that is amenable to exon 45 skipping.

[00065] Transferrin receptor: As used herein, the term, “transferrin receptor” (also
known as TFRC, CD71, p90, or TFR1) refers to an internalizing cell surface receptor that binds
transferrin to facilitate iron uptake by endocytosis. In some embodiments, a transferrin receptor
may be of human (NCBI Gene ID 7037), non-human primate (e.g., NCBI Gene ID 711568 or
NCBI Gene ID 102136007), or rodent (e.g., NCBI Gene ID 22042) origin. In addition, multiple
human transcript variants have been characterized that encoded different isoforms of the
receptor {(e.g., as annotated under GenBank RefSeq Accession Numbers: NP_001121620.1,
NP_003225.2, NP_001300894.1, and NP_001300895.1).
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[00066] 2’-modified nucleoside: As used herein, the terms “2’-modified nucleoside” and
“2’-modified ribonucleoside” are used interchangeably and refer to a nucleoside having a sugar
moiety modified at the 2” position. In some embodiments, the 2’-modified nucleoside is a 2°-4’
bicyclic nucleoside, where the 2” and 4’ positions of the sugar are bridged (e.g., via a methylene,
an ethylene, or a (S)-constrained ethyl bridge). In some embodiments, the 2’-modified
nucleoside is a non-bicyclic 2’-modified nucleoside, e.g., where the 2’ position of the sugar
moiety is substituted. Non-limiting examples of 2’-modified nucleosides include: 2’-deoxy, 2’-
fluoro (2°-F), 2’-O-methyl (2°-O-Me), 2’-O-methoxyethyl (2’-MOE), 2’-O-aminopropyl (2’-O-
AP), 2’-O-dimethylaminoethyl (2’-O-DMAGQOE), 2’-O-dimethylaminopropyl (2’-O-DMAP), 2’-
O-dimethylaminoethyloxyethyl (2°-O-DMAEOQOE), 2’-O-N-methylacetamido (2’-O-NMA),
locked nucleic acid (LNA, methylene-bridged nucleic acid), ethylene-bridged nucleic acid
(ENA), and (S)-constrained ethyl-bridged nucleic acid (cEt). In some embodiments, the 2’-
modified nucleosides described herein are high-affinity modified nucleosides and
oligonucleotides comprising the 2’-modified nucleosides have increased affinity to a target
sequences, relative to an unmodified oligonucleotide. Examples of structures of 2’-modified

nucleosides are provided below:
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These examples are shown with phosphate groups, but any internucleoside linkages are

contemplated between 2’ -modified nucleosides.

II. Complexes

[00067] Provided herein are complexes that comprise a targeting agent, e.g. an antibody,
covalently linked to a molecular payload. In some embodiments, a complex comprises a muscle-

targeting antibody covalently linked to an oligonucleotide. A complex may comprise an
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antibody that specifically binds a single antigenic site or that binds to at least two antigenic sites
that may exist on the same or different antigens.
[00068] A complex may be used to modulate the activity or function of at least one gene,
protein, and/or (e.g., and) nucleic acid. In some embodiments, the molecular payload present
within a complex is responsible for the modulation of a gene, protein, and/or (e.g., and) nucleic
acids. A molecular payload may be a small molecule, protein, nucleic acid, oligonucleotide, or
any molecular entity capable of modulating the activity or function of a gene, protein, and/or
(e.g., and) nucleic acid in a cell.
[00069] In some embodiments, a complex comprises a muscle-targeting agent, e.g., an
anti-transferrin receptor antibody, covalently linked to a molecular payload, e.g., an antisense
oligonucleotide that targets DMD to promote exon skipping, e.g., in a transcript encoded from a
mutated DMD allele. In some embodiments, the complex targets a DMD pre-mRNA to promote
skipping of exon 45 in the DMD pre-mRNA.

A. Muscle-Targeting Agents
[00070] Some aspects of the disclosure provide muscle-targeting agents, e.g., for
delivering a molecular payload to a muscle cell. In some embodiments, such muscle-targeting
agents are capable of binding to a muscle cell, e.g., via specifically binding to an antigen on the
muscle cell, and delivering an associated molecular payload to the muscle cell. In some
embodiments, the molecular payload is bound (e.g., covalently bound) to the muscle targeting
agent and is internalized into the muscle cell upon binding of the muscle targeting agent to an
antigen on the muscle cell, e.g., via endocytosis. It should be appreciated that various types of
muscle-targeting agents may be used in accordance with the disclosure, and that any muscle
targets (e.g., muscle surface proteins) can be targeted by any type of muscle-targeting agent
described herein. For example, the muscle-targeting agent may comprise, or consist of, a small
molecule, a nucleic acid (e.g., DNA or RNA), a peptide (e.g., an antibody), a lipid (e.g., a
microvesicle), or a sugar moiety (e.g., a polysaccharide). Exemplary muscle-targeting agents are
described in further detail herein, however, it should be appreciated that the exemplary muscle-
targeting agents provided herein are not meant to be limiting.
[00071] Some aspects of the disclosure provide muscle-targeting agents that specifically
bind to an antigen on muscle, such as skeletal muscle, smooth muscle, or cardiac muscle. In
some embodiments, any of the muscle-targeting agents provided herein bind to (e.g., specifically
bind to) an antigen on a skeletal muscle cell, a smooth muscle cell, and/or (e.g., and) a cardiac
muscle cell.
[00072] By interacting with muscle-specific cell surface recognition elements (e.g., cell
membrane proteins), both tissue localization and selective uptake into muscle cells can be
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achieved. In some embodiments, molecules that are substrates for muscle uptake transporters
are useful for delivering a molecular payload into muscle tissue. Binding to muscle surface
recognition elements followed by endocytosis can allow even large molecules such as antibodies
to enter muscle cells. As another example molecular payloads conjugated to transferrin or anti-
TIR1 antibodies can be taken up by muscle cells via binding to transferrin receptor, which may
then be endocytosed, e.g., via clathrin-mediated endocytosis.
[00073] The use of muscle-targeting agents may be useful for concentrating a molecular
payload (e.g., oligonucleotide) in muscle while reducing toxicity associated with effects in other
tissues. In some embodiments, the muscle-targeting agent concentrates a bound molecular
payload in muscle cells as compared to another cell type within a subject. In some
embodiments, the muscle-targeting agent concentrates a bound molecular payload in muscle
cells (e.g., skeletal, smooth, or cardiac muscle cells) in an amount that is at least 1, 2,3, 4, 5, 6,
7, 8,9, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90, or 100 times greater than an amount in non-muscle
cells (e.g., liver, neuronal, blood, or fat cells). In some embodiments, a toxicity of the molecular
payload in a subject is reduced by at least 1%, 2%, 3%, 4%, 5%, 10%, 15%, 20%, 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, T0%, 15%, 80%, 90%, or 95% when it is delivered to
the subject when bound to the muscle-targeting agent.
[00074] In some embodiments, to achieve muscle selectivity, a muscle recognition
element (e.g., a muscle cell antigen) may be required. As one example, a muscle-targeting agent
may be a small molecule that is a substrate for a muscle-specific uptake transporter. As another
example, a muscle-targeting agent may be an antibody that enters a muscle cell via transporter-
mediated endocytosis. As another example, a muscle targeting agent may be a ligand that binds
to cell surface receptor on a muscle cell. It should be appreciated that while transporter-based
approaches provide a direct path for cellular entry, receptor-based targeting may involve
stimulated endocytosis to reach the desired site of action.

i Muscle-Targeting Antibodies
[00075] In some embodiments, the muscle-targeting agent is an antibody. Generally, the
high specificity of antibodies for their target antigen provides the potential for selectively
targeting muscle cells (e.g., skeletal, smooth, and/or (e.g., and) cardiac muscle cells). This
specificity may also limit off-target toxicity. Examples of antibodies that are capable of
targeting a surface antigen of muscle cells have been reported and are within the scope of the
disclosure. For example, antibodies that target the surface of muscle cells are described in
Arahata K., et al. “Immunostaining of skeletal and cardiac muscle surface membrane with
antibody against Duchenne muscular dystrophy peptide” Nature 1988; 333: 861-3; Song K.S., et
al. “Expression of caveolin-3 in skeletal, cardiac, and smooth muscle cells. Caveolin-3 is a
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component of the sarcolemma and co-fractionates with dystrophin and dystrophin-associated
glycoproteins” J Biol Chem 1996; 271: 15160-5; and Weisbart R.H. et al., “Cell type specific
targeted intracellular delivery into muscle of a monoclonal antibody that binds myosin ITb”” Mol
Immunol. 2003 Mar, 39(13):78309; the entire contents of each of which are incorporated herein
by reference.

a. Anti-Transferrin Receptor (TfR) Antibodies
[00076] Some aspects of the disclosure are based on the recognition that agents binding to
transferrin receptor, e.g., anti-transferrin-receptor antibodies, are capable of targeting muscle
cell. Transferrin receptors are internalizing cell surface receptors that transport transferrin
across the cellular membrane and participate in the regulation and homeostasis of intracellular
iron levels. Some aspects of the disclosure provide transferrin receptor binding proteins, which
are capable of binding to transferrin receptor. Accordingly, aspects of the disclosure provide
binding proteins (e.g., antibodies) that bind to transferrin receptor. In some embodiments,
binding proteins that bind to transferrin receptor are internalized, along with any bound
molecular payload, into a muscle cell. As used herein, an antibody that binds to a transferrin
receptor may be referred to interchangeably as an, transferrin receptor antibody, an anti-
transferrin receptor antibody, or an anti-TfR1 antibody. Antibodies that bind, e.g. specifically
bind, to a transferrin receptor may be internalized into the cell, e.g. through receptor-mediated
endocytosis, upon binding to a transferrin receptor.
[00077] It should be appreciated that anti-TfR1 antibodies may be produced, synthesized,
and/or (e.g., and) derivatized using several known methodologies, e.g. library design using
phage display. Exemplary methodologies have been characterized in the art and are
incorporated by reference (Diez, P. et al. “High-throughput phage-display screening in array
format”, Enzyme and microbial technology, 2015, 79, 34-41.; Christoph M. H. and Stanley, J.R.
“Antibody Phage Display: Technique and Applications” J Invest Dermatol. 2014, 134:2.;
Engleman, Edgar (Ed.) “Human Hybridomas and Monoclonal Antibodies.” 1985, Springer.). In
other embodiments, an anti-TfR1 antibody has been previously characterized or disclosed.
Antibodies that specifically bind to transferrin receptor are known in the art (see, e.g. US Patent.
No. 4,364,934, filed 12/4/1979, “Monoclonal antibody to a human early thymocyte antigen and
methods for preparing same”; US Patent No. 8,409,573, filed 6/14/2006, “Anti-CD71
monoclonal antibodies and uses thereof for treating malignant tumor cells; US Patent No.
9,708,406, filed 5/20/2014, “Anti-transferrin receptor antibodies and methods of use”; US
9,611,323, filed 12/19/2014, “Low affinity blood brain barrier receptor antibodies and uses
therefor”; WO 2015/098989, filed 12/24/2014, “Novel anti-Transferrin receptor antibody that
passes through blood-brain barrier”; Schneider C. et al. “Structural features of the cell surface
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receptor for transferrin that is recognized by the monoclonal antibody OKT9.” J Biol Chem.
1982, 257:14, 8516-8522.; Lee et al. “Targeting Rat Anti-Mouse Transferrin Receptor
Monoclonal Antibodies through Blood-Brain Barrier in Mouse™ 2000, J Pharmacol. Exp. Ther.,
292: 1048-1052.).

[00078] In some embodiments, the anti-TfR1 antibody described herein binds to
transferrin receptor with high specificity and affinity. In some embodiments, the anti-TfR1
antibody described herein specifically binds to any extracellular epitope of a transferrin receptor
or an epitope that becomes exposed to an antibody. In some embodiments, anti-TfR1 antibodies
provided herein bind specifically to transferrin receptor from human, non-human primates,
mouse, rat, etc. In some embodiments, anti-TfR1 antibodies provided herein bind to human
transferrin receptor. In some embodiments, the anti-TfR1 antibody described herein binds to an
amino acid segment of a human or non-human primate transferrin receptor, as provided in SEQ
ID NOs: 105-108. In some embodiments, the anti-TfR1 antibody described herein binds to an
amino acid segment corresponding to amino acids 90-96 of a human transferrin receptor as set
forth in SEQ ID NO: 105, which is not in the apical domain of the transferrin receptor.

[00079] In some embodiments, the anti-TfR1 antibodies described herein (e.g., Anti-TfR
clone 8 in Table 2 below) bind an epitope in TfR1, wherein the epitope comprises residues in
amino acids 214-241 and/or amino acids 354-381 of SEQ ID NO: 105. In some embodiments,
the anti-TfR1 antibodies described herein bind an epitope comprising residues in amino acids
214-241 and amino acids 354-381 of SEQ ID NO: 105. In some embodiments, the anti-TfR1
antibodies described herein bind an epitope comprising one or more of residues Y222, T227,
K231, H234, T367, S368, S370, T376, and S378 of human TfR1 as set forth in SEQ ID NO:
105. In some embodiments, the anti-TfR1 antibodies described herein bind an epitope
comprising residues Y222, T227, K231, H234, T367, S368, S370, T376, and S378 of human
TfR1 as set forth in SEQ ID NO: 105.

[00080] In some embodiments, the anti-TfR1 antibody described herein (e.g., 3M12 in
Table 2 below and its variants) bind an epitope in TfR1, wherein the epitope comprises residues
in amino acids 258-291 and/or amino acids 358-381 of SEQ ID NO: 105. In some
embodiments, the anti-TfR1 antibodies (e.g., 3M12 in Table 2 below and its variants) described
herein bind an epitope comprising residues in amino acids amino acids 258-291 and amino acids
358-381 of SEQ ID NO: 105. In some embodiments, the anti-TfR 1 antibodies described herein
(e.g., 3M12 in Table 2 below and its variants) bind an epitope comprising one or more of
residues K261, S273, Y282, T362, S368, S370, and K371 of human TfR1 as set forth in SEQ ID
NO: 105. In some embodiments, the anti-TfR1 antibodies described herein (e.g., 3M12 in Table
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2 below and its variants) bind an epitope comprising residues K261, S273, Y282, T362, S368,
S370, and K371 of human TfR1 as set forth in SEQ ID NO: 105.

[00081] An example human transferrin receptor amino acid sequence, corresponding to
NCBI sequence NP_003225.2 (transferrin receptor protein 1 isoform 1, homo sapiens) is as
follows:
MMDQARSAFSNLFGGEPLSYTRFSLARQVDGDNSHVEMKLAVDEEENADNNTKANVT
KPKRCSGSICYGTIAVIVFFLIGFMIGYLGYCKGVEPKTECERLAGTESPVREEPGEDFPA
ARRLYWDDLKRKLSEKLDSTDFTGTIKLLNENSY VPREAGSQKDENLALY VENQFREF
KLSKVWRDQHFVKIQVKDSAQNSVIIVDKNGRLVYLVENPGGY VAYSKAATVTGKLYV
HANFGTKKDFEDLYTPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMDQTKFPIVNA
ELSFFGHAHLGTGDPYTPGFPSFNHTQFPPSRSSGLPNIPVQTISRAAAEKLFGNMEGDCP
SDWKTDSTCRMVTSESKNVKLTVSNVLKEIKILNIFGVIKGFVEPDHYVVVGAQRDAW
GPGAAKSGVGTALLLKLAQMFESDMVLKDGFQPSRSIIFASWSAGDFGSVGATEWLEGY
LSSLHLKAFTYINLDKAVLGTSNFKVSASPLLYTLIEKTMQNVKHPVTGQFLYQDSNWA
SKVEKLTLDNAAFPFLAYSGIPAVSFCFCEDTDYPYLGTTMDTYKELIERIPELNKVARA
AAEVAGQFVIKLTHDVELNLDYERYNSQLLSFVRDLNQYRADIKEMGLSLQWLYSARG
DFFRATSRLTTDFGNAEKTDRFVMKKLNDRVMRVEYHFLSPYVSPKESPFRHVFWGSG
SHTLPALLENLKLRKQNNGAFNETLFRNQLALATWTIQGAANALSGDVWDIDNEF
(SEQ ID NO: 105).

[00082] An example non-human primate transferrin receptor amino acid sequence,
corresponding to NCBI sequence NP_001244232 1(transferrin receptor protein 1, Macaca
mulatta) is as follows:
MMDQARSAFSNLFGGEPLSYTRFSLARQVDGDNSHVEMKLGVDEEENTDNNTKPNGT
KPKRCGGNICYGTIAVIIFFLIGFMIGYLGYCKGVEPKTECERLAGTESPAREEPEEDFPA
APRLYWDDLKRKLSEKLDTTDFTSTIKLLNENLY VPREAGSQKDENLALYIENQFREFK
LSKVWRDQHFVKIQVKDSAQNSVIIVDKNGGLVYLVENPGGYVAYSKAATVTGKLVH
ANFGTKKDFEDLDSPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMDQTKFPIVKAD
LSFFGHAHLGTGDPYTPGFPSENHTQFPPSQSSGLPNIPVQTISRAAAEKLFGNMEGDCPS
DWKTDSTCKMVTSENKSVKLTVSNVLKETKILNIFGVIKGFVEPDHYVVVGAQRDAW
GPGAAKSSVGTALLLKLAQMFSDMVLKDGFQPSRSIIFASWSAGDFGSVGATEWLEGY
LSSLHLKAFTYINLDKAVLGTSNFKVSASPLLYTLIEKTMQDVKHPVTGRSLYQDSNWA
SKVEKLTLDNAAFPFLAYSGIPAVSFCFCEDTDYPYLGTTMDTYKELVERIPELNKVAR
AAAEVAGQFVIKLTHDTELNLDYERYNSQLLLFLRDLNQYRADVKEMGLSLQWLYSA
RGDFFRATSRLTTDFRNAEKRDKFVMKKLNDRVMRVEYYFLSPYVSPKESPFRHVFWG
SGSHTLSALLESLKLRRONNSAFNETLFRNQLALATWTIQGAANALSGDVWDIDNEF
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(SEQ ID NO: 106)

[00083] An example non-human primate transferrin receptor amino acid sequence,
corresponding to NCBI sequence XP_005545315.1 (transferrin receptor protein 1, Macaca
fascicularis) is as follows:
MMDQARSAFSNLFGGEPLSYTRFSLARQVDGDNSHVEMKLGVDEEENTDNNTKANGT
KPKRCGGNICYGTIAVIFFLIGEMIGYLGYCKGVEPKTECERLAGTESPAREEPEEDFPA
APRLYWDDLKRKLSEKLDTTDFTSTIKLLNENLY VPREAGSQKDENLALYIENQFREFK
LSKVWRDQHFVKIQVKDSAQNSVIIVDKNGGLVYLVENPGGYVAYSKAATVTGKLVH
ANFGTKKDFEDLDSPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMDQTKFPIVKAD
LSFFGHAHLGTGDPY TPGFPSENHTQFPPSQSSGLPNIPVQTISRAAAEKLFGNMEGDCPS
DWKTDSTCKMVTSENKSVKLTVSNVLKETKILNIFGVIKGFVEPDHY VVVGAQRDAW
GPGAAKSSVGTALLLKLAQMFSDMVLKDGFQPSRSIIFASWSAGDFGSVGATEWLEGY
LSSLHLKAFTYINLDKAVLGTSNFKVSASPLLYTLIEKTMQDVKHPVTGRSLYQDSNWA
SKVEKLTLDNAAFPFLAYSGIPAVSFCFCEDTDYPYLGTTMDTYKELVERIPELNKVAR
AAAEVAGQFVIKLTHDTELNLDYERYNSQLLLFLRDLNQYRADVKEMGLSLQWLYSA
RGDFFRATSRLTTDFRNAEKRDKFVMKKINDRVMRVEY YFLSPYVSPKESPFRHVFWG
SGSHTLSALLESLKLRRQNNSAFNETLFRNQLALATWTIQGAANALSGDVWDIDNEF
(SEQ ID NO: 107).

[00084] An example mouse transferrin receptor amino acid sequence, corresponding to
NCBI sequence NP_001344227.1 (transferrin receptor protein 1, mus musculus) is as follows:
MMDQARSAFSNLFGGEPLSYTRFSLARQVDGDNSHVEMKLAADEEENADNNMKASYV
RKPKRFNGRLCFAATALVIFFLIGFMSGYLGYCKRVEQKEECVKLAETEETDKSETMETE
DVPTSSRLYWADLKTLLSEKLNSIEFADTIKQLSQNTYTPREAGSQKDESLAYYIENQFH
EFKFSKVWRDEHY VKIQVKSSIGONMVTIVQSNGNLDPVESPEGY VAFSKPTEVSGKLV
HANFGTKKDFEELSYSVNGSLVIVRAGEITFAEKVANAQSFNAIGVLIYMDKNKFPVVE
ADLALFGHAHLGTGDPYTPGFPSFNHTQFPPSQSSGLPNIPVQTISRAAAEKLFGKMEGS
CPARWNIDSSCKLELSQNQNVKLIVKNVLKERRILNIFGVIKGYEEPDRYVVVGAQRDA
LGAGVAAKSSVGTGLLLKLAQVFSDMISKDGFRPSRSIFASWTAGDFGAVGATEWLEG
YLSSLHLKAFTYINLDKVVLGTSNFKVSASPLLYTLMGKIMQDVKHPVDGKSLYRDSN
WISKVEKLSFDNAAYPFLAYSGIPAVSFCFCEDADYPYLGTRLDTYEALTQKVPQLNQM
VRTAAEVAGQLIKLTHDVELNLDYEMYNSKLLSFMKDLNQFKTDIRDMGLSLQWLYS
ARGDYFRATSRLTTDFHNAEKTNRFVMREINDRIMK VEYHFLSPY VSPRESPFRHIFW G
SGSHTLSALVENLKLRQKNITAFNETLFRNQLALATWTIQGVANALSGDIWNIDNEF
(SEQ ID NO: 108)
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[00085] In some embodiments, an anti-TfR1 antibody binds to an amino acid segment of
the receptor as follows:
FVKIQVKDSAQNSVIIVDKNGRLVYLVENPGGYVAYSKAATVTGKLVHANFGTKKDFE
DLYTPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMDQTKFPIVNAELSFFGHAHLG
TGDPYTPGFPSFNHTQFPPSRSSGLPNIPVQTISRAAAEKLFGNMEGDCPSDWKTDSTCR
MVTSESKNVKLTVSNVLKE (SEQ ID NO: 109) and does not inhibit the binding interactions
between transferrin receptors and transferrin and/or (e.g., and) human hemochromatosis protein
(also known as HFE). In some embodiments, the anti-TfR1 antibody described herein does not
bind an epitope in SEQ ID NO: 109.
[00086] Appropriate methodologies may be used to obtain and/or (e.g., and) produce
antibodies, antibody fragments, or antigen-binding agents, e.g., through the use of recombinant
DNA protocols. In some embodiments, an antibody may also be produced through the
generation of hybridomas (see, e.g., Kohler, G and Milstein, C. “Continuous cultures of fused
cells secreting antibody of predefined specificity” Nature, 1975, 256: 495-497). The antigen-of-
interest may be used as the immunogen in any form or entity, e.g., recombinant or a naturally
occurring form or entity. Hybridomas are screened using standard methods, e.g. ELISA
screening, to find at least one hybridoma that produces an antibody that targets a particular
antigen. Antibodies may also be produced through screening of protein expression libraries that
express antibodies, e.g., phage display libraries. Phage display library design may also be used,
in some embodiments, (see, e.g. U.S. Patent No 5,223,409, filed 3/1/1991, “Directed evolution
of novel binding proteins”; WO 1992/18619, filed 4/10/1992, “Heterodimeric receptor libraries
using phagemids”; WO 1991/17271, filed 5/1/1991, “Recombinant library screening methods”;
WO 1992/20791, filed 5/15/1992, “Methods for producing members of specific binding pairs”;
WO 1992/15679, filed 2/28/1992, and “Improved epitope displaying phage”). In some
embodiments, an antigen-of-interest may be used to immunize a non-human animal, e.g., a
rodent or a goat. In some embodiments, an antibody is then obtained from the non-human
animal, and may be optionally modified using a number of methodologies, e.g., using
recombinant DNA techniques. Additional examples of antibody production and methodologies
are known in the art (see, e.g. Harlow et al. “Antibodies: A Laboratory Manual”, Cold Spring
Harbor Laboratory, 1988.).
[00087] In some embodiments, an antibody is modified, e.g., modified. via glycosylation,
phosphorylation, sumoylation, and/or (e.g., and) methylation. In some embodiments, an
antibody is a glycosylated antibody, which is conjugated to one or more sugar or carbohydrate
molecules. In some embodiments, the one or more sugar or carbohydrate molecule are
conjugated to the antibody via N-glycosylation, O-glycosylation, C-glycosylation, glypiation
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(GPI anchor attachment), and/or (e.g., and) phosphoglycosylation. In some embodiments, the
one or more sugar or carbohydrate molecules are monosaccharides, disaccharides,
oligosaccharides, or glycans. In some embodiments, the one or more sugar or carbohydrate
molecule is a branched oligosaccharide or a branched glycan. In some embodiments, the one or
more sugar or carbohydrate molecule includes a mannose unit, a glucose unit, an N-
acetylglucosamine unit, an N-acetylgalactosamine unit, a galactose unit, a fucose unit, or a
phospholipid unit. In some embodiments, there are about 1-10, about 1-5, about 5-10, about 1-4,
about 1-3, or about 2 sugar molecules. In some embodiments, a glycosylated antibody is fully or
partially glycosylated. In some embodiments, an antibody is glycosylated by chemical reactions
or by enzymatic means. In some embodiments, an antibody is glycosylated in vitro or inside a
cell, which may optionally be deficient in an enzyme in the N- or O- glycosylation pathway, e.g.
a glycosyltransferase. In some embodiments, an antibody is functionalized with sugar or
carbohydrate molecules as described in International Patent Application Publication
W02014065661, published on May 1, 2014, entitled, “Modified antibody, antibody-conjugate
and process for the preparation thereof”.

[00088] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VL domain and/or (e.g., and) a VH domain of any one of the anti-TfR1 antibodies selected
from any one of Tables 2-7, and comprises a constant region comprising the amino acid
sequences of the constant regions of an IgG, IgE, IgM, IgD, IgA or IgY immunoglobulin
molecule, any class (e.g., IgG1, IgG2, IgG3, IgG4, IgAl and IgA2), or any subclass (e.g., IgG2a
and IgG2b) of immunoglobulin molecule. Non-limiting examples of human constant regions are
described in the art, e.g., see Kabat E A et al., (1991) supra.

[00089] In some embodiments, agents binding to transferrin receptor, e.g., anti-TfR1
antibodies, are capable of targeting muscle cell and/or (e.g., and) mediate the transportation of
an agent across the blood brain barrier. Transferrin receptors are internalizing cell surface
receptors that transport transferrin across the cellular membrane and participate in the regulation
and homeostasis of intracellular iron levels. Some aspects of the disclosure provide transferrin
receptor binding proteins, which are capable of binding to transferrin receptor. Antibodies that
bind, e.g. specifically bind, to a transferrin receptor may be internalized into the cell, e.g.
through receptor-mediated endocytosis, upon binding to a transferrin receptor.

[00090] Provided herein, in some aspects, are humanized antibodies that bind to
transferrin receptor with high specificity and affinity. In some embodiments, the humanized
anti-TfR1 antibody described herein specifically binds to any extracellular epitope of a
transferrin receptor or an epitope that becomes exposed to an antibody. In some embodiments,
the humanized anti-TfR1 antibodies provided herein bind specifically to transferrin receptor
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from human, non-human primates, mouse, rat, efc. In some embodiments, the humanized anti-
TfR1 antibodies provided herein bind to human transferrin receptor. In some embodiments, the
humanized anti-TfR1 antibody described herein binds to an amino acid segment of a human or
non-human primate transferrin receptor, as provided in SEQ ID NOs: 105-108. In some
embodiments, the humanized anti-TfR1 antibody described herein binds to an amino acid
segment corresponding to amino acids 90-96 of a human transferrin receptor as set forth in SEQ
ID NO: 105, which is not in the apical domain of the transferrin receptor. In some
embodiments, the humanized anti-TfR1 antibodies described herein binds to TfR1 but does not
bind to TfR2.
[00091]
human or non-human primate TfR1) with binding affinity (e.g., as indicated by Kd) of at least
about 10* M, 10° M, 10°M, 107 M, 10® M, 10° M, 10" M, 10' M, 1072 M, 1073 M, or less.
In some embodiments, the anti-TfR 1 antibodies described herein bind to TfR1 with a KD of

In some embodiments, an anti-TFR1 antibody specifically binds a TfR1 (e.g., a

sub-nanomolar range. In some embodiments, the anti-TfR1 antibodies described herein
selectively bind to transferrin receptor 1 (TfR1) but do not bind to transferrin receptor 2 (TfR2).
In some embodiments, the anti-TfR1 antibodies described herein bind to human TfR1 and cyno
TfR1 (e.g., with a Kd of 107 M, 108 M, 10° M, 10°M, 10 M, 102 M, 10713 M, or less), but
do not bind to a mouse TfR1. The affinity and binding kinetics of the anti-TfR1 antibody can be
tested using any suitable method including but not limited to biosensor technology (e.g., OCTET
or BIACORE). In some embodiments, binding of any one of the anti-TfR1 antibodies
described herein does not complete with or inhibit transferrin binding to the TfR1. In some
embodiments, binding of any one of the anti-TfR1 antibodies described herein does not

complete with or inhibit HFE-beta-2-microglobulin binding to the TfR1.

[00092] Non-limiting examples of anti-TfR1 antibodies are provided in Table 2.
Table 2. Examples of Anti-TfR1 Antibodies
No. .
Ab IMGT Kabat Chothia
system
cgiz- GFNIKDDYI()SEQ IDNO: | phyMY (SEQIDNO:7) | GENIKDD (SEQ ID NO: 12)
CDR- | IDPENGDT (SEQID NO: | WIDPENGDTEYASKFQD .
H2 2) (SEQ ID NO: 8) | ENG(SEQID NO:13)
ng' TLWLRRSC%P;){ (SEQID | w1 RRGLDY (SEQ ID NO:9) | LRRGLD (SEQ ID NO: 14)
CDR- | KSLLHSNGYTY (SEQ ID | RSSKSLLHSNGYTYLF (SEQ | SKSLLHSNGYTY (SEQID
3-A4 L1 NO: 4) ID NO: 10) NO: 15)
CLD;{‘ RMS (SEQ ID NO: 5) RMSNLAS (SEQ ID NO: 11) RMS (SEQ ID NO: 5)
CE?‘ MQHLEESFE)(SEQ D NMQHLEYPFT (SEQ ID NO: 6) | HLEYPF (SEQ ID NO: 16)
EVQLQQSGAELVRPGASVKLSCTASGENIKDDYMY WVKQRPEQGLEWIGWIDPENGDT
VH | BYASKFQDKATVTADTSSNTAYLQLSSLTSEDTAVYYCTLWLRRGLDYWGQGTSVTVS
S (SEQ ID NO: 17)
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No.

Ab | IMGT Kabat Chothia
" DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNGY TYLFWFLQRPGQSPQLLIYRMSNLA
VL | SGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIK (SEQ ID
NO: 18)
cr GF NIKDDYI()SEQ IDNO: | hHyMY (SEQIDNO:7) | GENIKDD (SEQ ID NO: 12)
CDR- | IDPETGDT (SEQID NO: | WIDPETGDTEYASKFQD ‘
0 19) (SEQ ID NO: 20) ETG (SEQ ID NO: 21)
cg;z- TLWLRRI%% SEQID | w1 RRGLDY (SEQ IDNO:9) | LRRGLD (SEQ ID NO: 14)
CDR- | KSLLHSNGYTY (SEQID | RSSKSLLHSNGYTYLF (SEQ | SKSLLHSNGYTY (SEQ ID
L1 NO: 4) ID NO: 10) NO: 15)
3.A4 | CDR- _
i I RMS (SEQIDNO:5) | RMSNLAS (SEQ ID NO: 11) RMS(SEQ ID NO: 5)
CE;“ MQHLE;gFg.}(SEQ D | \QHLEYPFT (SEQ IDNO: 6) | HLEYPF (SEQ ID NO: 16)
EVQLQQSGAELVRPGASVKLSCTASGFNIKDDYMYWVKQRPEQGLEWIGWIDPETGDT
VH | EYASKFQDKATVTADTSSNTAYLQLSSLTSEDTAVYYCTLWLRRGLDYWGQGTSVTVS
S (SEQ ID NO: 22)
DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNG Y TY LFEWFLQRPGQSPQLLIYRMSNLA
VL | SGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIK (SEQ ID
NO: 18)
Cgf' GFNIKDDYI()SEQ IDNO: | ppyMY (SEQIDNO:7) | GENIKDD (SEQ ID NO: 12)
CDR- | IDPESGDT (SEQID NO: | WIDPESGDTEYASKFQD ,
H2 23) (SEQ ID NO: 24) E5G (SEQ ID NO: 25)
cg;z- TLWLRRI\%%{ SEQID |y RRGLDY (SEQIDNO: 9) | LRRGLD (SEQ ID NO: 14)
CDR- | KSLLASNGYTY (SEQID | RSSKSLLHSNGYTYLF (SEQ | SKSLLHSNGYTY (SEQ ID
L1 NO: 4) D NO: 10) NO: 15)
3-A4 | CDR- [ pyS (SEQ ID NO: RMSNLAS (SEQ ID NO: 11 RMS (SEQ ID NO: 5
N54S* L2 (SEQ :3) S S (SEQ 111) S (SEQ :5)
o MQHLE;S%(SEQ ID | NQHLEYPFT (SEQ ID NO: 6) | HLEYPF (SEQ D NO: 16)
EVQLQQSGAELVRPGASVKLSCTASGFNIKDDYMY W VKQRPEQGLEWIGWIDPESGDT
VH | EYASKFQDKATVTADTSSNTAYLOQLSSLTSEDTAVYYCTLWLRRGLDYWGQGTSVTVS
S (SEQ ID NO: 26)
DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNG Y TYLEWFLQRPGQSPQLLIYRMSNLA
VL | SGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIK (SEQ ID
NO: 18)
CDR- | GYSITSGYY (SEQID , GYSITSGY (SEQ ID NO:
o Nen 25 SGYYWN (SEQ ID NO: 33) 5
CDR- | ITFDGAN (SEQID NO: | YITFDGANNYNPSLKN (SEQ _
H2 | 28) ID NO: 34) FDG (SEQ ID NO: 39)
CDR- | TRSSYDYDVLDY (SEQ | SSYDYDVLDY (SEQIDNO: | SYDYDVLD (SEQ ID NO:
3 ID NO: 29) 35) 40)
CE?’ QDISNF (SEQ ID NO: 30) RASQDISNF';g (SEQIDNO: | g6p19NF (SEQ ID NO: 41)
2 CE;" YTS (SEQIDNO:31) | YTSRLHS (SEQ ID NO: 37) YTS (SEQ ID NO: 31)
CE?‘ QQGHTIL“(I;?{;)(SEQ D | OQGHTLPYT (SEQ ID NO: 32) | GHTLPY (SEQ ID NO: 42)
DVQLQESGPGLVKPSQSLSLTCSVIGYSITSGY Y WNWIRQFPGNKLEWMGYITFDGAN
VH | NYNPSLKNRISITRDTSKNQFFLKLTSVTTEDTATY YCTRSSYDYDVLDYWGQGTTLTV
SS (SEQ ID NO: 43)
vL | DIQMTQTTSSLSASLGDRVTISCRASQDISNFLNWYQQRPDGTVKLLIYYTSRLHSGVFS |
RFSGSGSGTDFSLTVSNLEQEDIATYFCOQGHTLPYTFGGGTKLEIK (SEQ ID NO: 44)
sz | DR | GYSFIDYCSEQIDNO: | hyepy sEQIDNO:51) | GYSFTDY (SEQ ID NO: 56)

H1

45)
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Ab No. IMGT Kabat Chothia
system
CDR- | TYPGSGNT (SEQID NO: | _ WIYPGSGNTRYSERFKG ‘
H2 46) (SEQ ID NO: 52) GSG (SEQ ID NO: 57)
CDR- | AREDYYPYHGMDY EDYYPYHGMDY (SEQ ID DYYPYHGMD (SEQ ID
H3 (SEQ ID NO: 47) NO: 53) NO: 58)
CDR- | ESVDGYDNSE (SEQID | RASESVDGYDNSFMH (SEQ | SESVDGYDNSF (SEQ ID
L1 NO: 48) ID NO: 54) NO: 59)
CE?‘ RAS (SEQID NO: 49) | RASNLES (SEQ ID NO: 55) RAS (SEQ ID NO: 49)
CE?‘ QQs SEEII;WST()§SEQ D | )QSSEDPWT (SEQ ID NO: 50) | SSEDPW (SEQ ID NO: 60)
QIQLQQSGPELVRPGASVKISCKASGYSFTDY CINWVNQRPGOGLEWIGWIYPGSGNTR
VH | YSERFKGKATLTVDTSSNTAYMQLSSLTSEDSAVYFCAREDYYPYHGMDYWGQGTSV
TVSS (SEQ ID NO: 61)
DIVLTQSPTSLAVSLGQRATISCRASESVDGYDNSFMHAWY QQKPGQPPKLLIFRASNLES
VL | GIPARFSGSGSRTDFTLTINPVEAADVATYYCQQSSEDPWTFGGGTKLEIK (SEQ ID NO:
62) ,
cg f‘ GYSFF;?; ‘é;)SEQ b DYYIN (SEQ IDNO: 64) | GYSFTDY (SEQ ID NO: 56)
CDR- | IYPGSGNT (SEQID NO- | WIYPGSGNTRYSERFKG A
H2 46) (SEQ ID NO: 52) GSG (SEQ ID NO: 57)
CDR- | AREDYYPYHGMDY EDYYPYHGMDY (SEQ ID DYYPYHGMD (SEQ ID
3 (SEQ ID NO: 47) NO: 53) NO: 58)
CDR- | ESVDGYDNSF (SEQID | RASESVDGYDNSEMH (SEQ | SESVDGYDNSF (SEQ ID
Ll NO: 48) ID NO: 54) NO: 59)
SHI2 | CDR- 4 : AS (SEQ ID NO: 49
e | RAS (SEQID NO: 49) | RASNLES (SEQ ID NO: 55) RAS (SEQ . 49)
Cf;“ QQSSEE%‘?VST()SSEQ ID | QQSSEDPWT (SEQ ID NO: 50) | SSEDPW (SEQ ID NO: 60)
QIOLOQSGPELVRPGASYKISCKASGYSFTDY YINWVNQRPGQGLEWIGWIYPGSGNTR
VH | YSERFKGKATLTVDTSSNTAYMOQLSSLTSEDSAVYFCAREDYYPYHGMDYWGQGTSY
TVSS (SEQ ID NO: 65)
DIVLTQSPTSLAYVSLGQRA TISCRASES VDG YDNSFMHAWY QQKPGQPPKLLIFRASNLES
VL | GIPARFSGSGSRTDFTLTINPVEAADVATYYCQQSSEDPWTFGGGTKLEIK (SEQ ID NO:
62)
Cgf' GYSFTI?OY_ ]2 éfEQ D DYDIN (SEQ IDNO: 67) | GYSFIDY (SEQ ID NO: 56)
CDR- | TYPGSGNT (SEQID NO: | WIYPGSGNTRYSERFKG ‘
H2 46) (SEQ ID NO: 52) GSG (SEQ D NO: 37)
CDR- | AREDYYPYHGMDY EDYYPYHGMDY (SEQ ID DYYPYHGMD (SEQ ID
H3 (SEQ ID NO: 47) NO: 53) NO: 58)
CDR- | ESVDGYDNSF (SEQID | RASESVDGYDNSFMH (SEQ | SESVDGYDNSF (SEQ ID
Ll NO: 48) ID NO: 54) NO: 59)
5-HI2 [ CDR- , - B ,
il By RAS (SEQIDNO: 49) | RASNLES (SEQ ID NO: 55) RAS (SEQ ID NO: 49)
CE;" QQSSEﬂ%WSTO)(SEQ D | )QSSEDPWT (SEQ ID NO: 50) | SSEDPW (SEQ ID NO: 60)
QIQLQQSGPELVRPGASVKISCKASGYSFTDY DINWVNQRPGQGLEWIGWIYPGSGNTRY
VH | SERFKGKATLTVDTSSNTAYMQLSSLTSEDSAVYFCAREDYYPYHGMDYWGQGTSVTV
SS (SEQ ID NO: 68)
DIVLTQSPTSLAVSLGQRATISCRASESVDGYDNSFMHWY QOKPGOPPKLLIFRASNLES
VL | GIPARFSGSGSRTDFTLTINPVEAADVATYYCQQSSEDPWTFGGGTKLEIK (SEQ ID NO:
62)
CDR- | GYSFTSYW (SEQ ID , GYSFTSY (SEQ ID NO:
L fm N SYWIG (SEQ ID NO: 144) oy
nti-
CDR- | IYPGDSDT (SEQ ID NO: | IIYPGDSDTRYSPSFQGQ .
d’(l)“ﬁl:g i 155} SHOTD NG 145 GDS (SEQ ID NO: 150)
CDR- | ARFPYDSSGYYSFDY | FPYDSSGYYSFDY (SEQID | PYDSSGYYSED (SEQ ID
H3 (SEQ ID NO: 140) NO: 146) NO: 151)

32




Ab No. | IMGT Kabat Chothia
system
CDR- | QSISSY (SEQ ID NO: RASQSISSYLN (SEQID NO: [ o crecs (or0 1p NO: 152)
L1 141) 147)
S’R‘ AAS (SEQIDNO: 142) | AASSLQS (SEQ IDNO: 148) | AAS (SEQ ID NO: 142)
CDR- | QQSYSTPLT (SEQ ID QQSYSTPLT (SEQ ID NO: ,
3 NO: 143) 149 SYSTPL (SEQIDNO: 153) |

* mutation positions are according to Kabat numbering of the respective VH sequences containing the mutations

[00093] In some embodiments, the anti-TfR1 antibody of the present disclosure is a
humanized variant of any one of the anti-TfR1 antibodies provided in Table 2. In some
embodiments, the anti-TfR1 antibody of the present disclosure comprises a CDR-H1, a CDR-
H2, aCDR-H3, a CDR-L1, a CDR-L2, and a CDR-L3 that are the same as the CDR-H1, CDR-
H2, and CDR-H3 in any one of the anti-TfR1 antibodies provided in Table 2, and comprises a
humanized heavy chain variable region and/or (e.g., and) a humanized light chain variable
region.

[00094] Examples of amino acid sequences of anti-TfR1 antibodies described herein are
provided in Table 3.

Table 3. Variable Regions of Anti-TfR1 Antibodies

Antibody Variable Region Amine Acid Sequence**

VHZ
EVQLVQSGSELKKPGASVKVSCTASGFNIKDDYMY WVRQPPGKGLEWIGWIDP
ETGDTEYASKFQDRVITVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLD

3a4 YWGQGTLVTVSS (SEQ ID NO: 69)

VH3 (N54T*)/V«4
VLZ

DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNG YTYLFWFQQRPGQSPRLLIYR
MSNLASGVPDRFSGSGSGTDFILKISRVEAEDVGVY YCMQHLEYPFTFGGGTK
VEIK (SEQ ID NO: 70)

Vv H:
EVQLVQSGSELKKPGASVKVSCTASGFNIKDDYMY WVRQPPGKGLEWIGWIDP
ESGDTEYASKFQDRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLD

A4 YWGQGTLVTVSS (SEQID NO: 71)

VH3 (N54S¥)/Vid =
DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNG Y TYLFWFQQRPGQSPRLLIYR
MSNLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQHLEYPFTFGGGTK

VEIK (SEQ ID NO: 70)

VH:
EVQLVQSGSELKKPGASVKVSCTASGFNIKDDYMY W VRQPPGKGLEWIGWIDP
ENGDTEYASKFQDRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLD
3A4 YWGQGTLVTVSS (SEQ ID NO: 72)

VH3 /Vk4 VL:
DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNGYTYLFWFQQRPGQSPRLLIYR
MSNLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQHLEYPFTFGGGTK

VEIK (SEQ ID NO: 70)

VH:
QVQLQESGPGLVKPSQTLSLTCSVTGYSITSGYYWNWIRQPPGKGLEWMGYITF
DGANNYNPSLKNRVSISRDTSKNQFSLKLSSVTAEDTATYYCTRSSYDYDVLDY
3M12 WGQGTTVTVSS (SEQ ID NO: 73)

VH3/Vx2 VL:
DIQMTQSPSSLSASVGDRVTITCRASQDISNFLNWYQQKPGQPVKLLIY YTSRLH
SGVPSRESGSGSGTDFILTISSLQPEDFATYFCQQGHTLPYTFGQGTKLEIK (SEQ
ID NO: 74)

33



Antibody

Variable Region Amino Acid Sequence**

3M12

VH:
QVQLQESGPGLVKPSQTLSLTCSVTGYSITSGYYWNWIRQPPGKGLEWMGYITF
DGANNYNPSLKNRVSISRDTSKNQFSLKLSSVTAEDTATYYCTRSSYDYDVLDY
WGQGTTVTVSS (SEQ ID NO: 73)

VH3/Vx3

VL:
DIQMTQSPSSLSASVGDRVTITCRASQDISNFLNWYQQKPGQPVKLLIYYTSRLH
SGVPSRESGSGSGTDFTLTISSLQPEDFATY YCQQGHTLPYTFGQGTKLEIK (SEQ
ID NO: 75)

3M12

VH:
QVQLQESGPGLVKPSQTLSLTCTVTGYSITSGYYWNWIRQPPGKGLEWIGYITFD
GANNYNPSLKNRVSISRDTSKNQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYW
GOQGTTVTVSS (SEQ ID NO: 76)

VH4/V«2

VL:
DIQMTQSPSSLSASVGDRVTITCRASQDISNFLNWYQQKPGQPVKLLIYYTSRLH
SGVPSRFSGSGSGTDFILTISSLQPEDFATYFCQQGHTLPYTFGQGTKLEIK (SEQ
ID NO: 74)

3M12

VH:
QVQLQESGPGLVKPSQTLSLTCTVTGYSITSGYYWNWIRQPPGKGLEWIGYITFD
GANNYNPSLEKNRVSISRDTSKNQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYW
GQGTTVTVSS (SEQ ID NO: 76)

VH4/V«3 ‘

VL:
DIQMTQSPSSLSASVGDRVTITCRASQDISNFLNWYQQKPGQPVKLLIYYTSRLH
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGHTLPYTFGQGTKLEIK (SEQ
ID NO: 73)

SH12

VH:
QVQLVQSGAEVKKPGASVKVSCKASGYSFITDYYINWVRQAPGQGLEWMGWIY
PGSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYH
GMDYWGQGTLVTVSS (SEQ ID NO: 77)

VHS (C33Y*)/V3

VL:
DIVLTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQQKPGQPPKLLIFR
ASNLESGVPDRFSGSGSRTDFTLTISSLQAEDVAVYYCQQSSEDPWTFGQGTKL
EIK (SEQ ID NO: 78)

SHi2

VH:
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYDINWVRQAPGQGLEWMGWIY
PGSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYH
GMDYWGQGTLVTVSS (SEQ ID NO: 79)

VHS (C33D*)/Vx4

VL:
DIVMTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQQKPGQPPKLLIFR
ASNLESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQSSEDPWTFGQGTKL
EIK (SEQ ID NO: 80)

5H12

VH:
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQGLEWMGWIY
PGSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYH

| GMDYWGQGTLVTVSS (SEQ ID NO: 77)

VHS (C33Y*)/Vi4

VL:
DIVMTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQQKPGQPPKLLIFR
ASNLESGVPDRFSGSGSGTDFILTISSLQAEDVAVYYCQQSSEDPWTFGQGTKL
EIK (SEQ ID NO: 80)

VH:
QVQLVQSGAEVKKPGESLKISCKGSGYSFISYWIGWVRQMPGKGLEWMGIIYP
GDSDTRYSPSFQGQVTISADKSISTAYLQWSSLKASDTAMY YCARFPYDSSGYY
SFDYWGQGTLVTVSS (SEQ ID NO: 154)

Anti-TfR clone 8

VL:
DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTKVEIK (SEQ
ID NQO: 155)

* mutation positions are

according to Kabat numbering of the respective VH sequences containing the mutations

** CDRs according to the Kabat numbering system are bolded
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[00095] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the CDR-H1, CDR-H2, and CDR-H3 of any one of the anti-TfR1 antibodies
provided in Table 3 and comprises one or more (e.g., 1,2,3,4,5,6,7, 8,9, 10 or more) amino
acid variations in the framework regions as compared with the respective VH provided in Table
3. Alternatively or in addition (e.g., in addition), the anti-TfR 1 antibody of the present
disclosure comprises a VL comprising the CDR-L1, CDR-L2, and CDR-L3 of any one of the
anti-TfR1 antibodies provided in Table 3 and comprises one or more (e.g., 1,2, 3,4,5,6,7, 8,9,
10 or more) amino acid variations in the framework regions as compared with the respective VL.
provided in Table 3. In some embodiments, the VH of the anti-TfR1 antibody is a humanized
VH, and/or the VL of the anti-TfR1 antibody is a humanized VL.

[00096] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the CDR-HI1, CDR-H2, and CDR-H3 of any one of the anti-TfR1 antibodies
provided in Table 3 and comprising an amino acid sequence that is at least 70% (e.g., at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%) identical
in the framework regions as compared with the respective VH provided in Table 3.

Alternatively or in addition (e.g., in addition), the anti-TfR1 antibody of the present disclosure
comprises a VL comprising the CDR-L1, CDR-L2, and CDR-L3 of any one of the anti-TfR1
antibodies provided in Table 3 and comprising an amino acid sequence that is at least 70% (e.g.,
at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%)
identical in the framework regions as compared with the respective VL provided in Table 3. In
some embodiments, the VH of the anti-TfR1 antibody is a humanized VH, and/or the VL of the
anti-TfR1 antibody is a humanized VL.

[00097] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 69 and a VL comprising the amino
acid sequence of SEQ ID NO: 70.

[00098] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 71 and a VL comprising the amino
acid sequence of SEQ ID NO: 70.

[00099] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 72 and a VL comprising the amino
acid sequence of SEQ ID NO: 70.

[000100] In some embodiments, the anti-TfR 1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 73 and a VL comprising the amino
acid sequence of SEQ ID NO: 74.
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[0600101] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 73 and a VL comprising the amino
acid sequence of SEQ ID NO: 75.

[000102] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 76 and a VL comprising the amino
acid sequence of SEQ ID NO: 74.
[000103] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 76 and a VL comprising the amino
acid sequence of SEQ ID NO: 75.
[000104] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 77 and a VL comprising the amino
acid sequence of SEQ ID NO: 78.
[000105] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 79 and a VL comprising the amino
acid sequence of SEQ ID NO: 80.
[000106] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 77 and a VL comprising the amino
acid sequence of SEQ ID NO: 80.
[000107] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 154 and a VL comprising the amino
acid sequence of SEQ ID NO: 155.
[000108] In some embodiments, the anti-TfR1 antibody described herein is a full-length
IgG, which can include a heavy constant region and a light constant region from a human
antibody. In some embodiments, the heavy chain of any of the anti-TfR1 antibodies as
described herein may comprise a heavy chain constant region (CH) or a portion thereof (e.g.,
CH1, CH2, CH3, or a combination thereof). The heavy chain constant region can be of any
suitable origin, e.g., human, mouse, rat, or rabbit. In one specific example, the heavy chain
constant region is from a human IgG (a gamma heavy chain), e.g., IgG1, IgG2, or IgG4. An
example of a human IgG1 constant region is given below:
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLYKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 81)
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[000109] In some embodiments, the heavy chain of any of the anti-TfR1 antibodies
described herein comprises a mutant human IgG1 constant region. For example, the
introduction of LAL A mutations (a mutant derived from mAb b12 that has been mutated to
replace the lower hinge residues Leu234 Leu23S with Ala234 and Ala235) in the CH2 domain
of human IgG1 is known to reduce Fcy receptor binding (Bruhns, P., et al . (2009) and Xu, D. et
al. (2000)). The mutant human IgG1 constant region is provided below (mutations bonded and
underlined):
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEAA
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 82)

[000110] In some embodiments, the light chain of any of the anti-TfR1 antibodies
described herein may further comprise a light chain constant region (CL), which can be any CL
known in the art. In some examples, the CL is a kappa light chain. In other examples, the CL is a
lambda light chain. In some embodiments, the CL is a kappa light chain, the sequence of which
is provided below:
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC (SEQ ID NO: 83)
[000111] Other antibody heavy and light chain constant regions are well known in the art,
e.g., those provided in the IMGT database (www.imgt.org) or at www.vbase2.org/vbstat.php,
both of which are incorporated by reference herein.

[000112] In some embodiments, the anti-TfR1 antibody described herein comprises a
heavy chain comprising any one of the VH as listed in Table 3 or any variants thereof and a
heavy chain constant region that is at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identical to SEQ ID NO: 81 or SEQ ID NO: 82. In some embodiments, the anti-TfR1
antibody described herein comprises a heavy chain comprising any one of the VH as listed in
Table 3 or any variants thereof and a heavy chain constant region that contains no more than 25
amino acid variations (e.g., no more than 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12,
11,10,9,8,7,6, 5, 4, 3, 2, or 1 amino acid variation) as compared with SEQ ID NO: 81 or SEQ
ID NO: 82. In some embodiments, the anti-TfR1 antibody described herein comprises a heavy
chain comprising any one of the VH as listed in Table 3 or any variants thereof and a heavy

chain constant region as set forth in SEQ ID NO: 81. In some embodiments, the anti-TfR1
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antibody described herein comprises heavy chain comprising any one of the VH as listed in
Table 3 or any variants thereof and a heavy chain constant region as set forth in SEQ ID NO: 82.
[000113] In some embodiments, the anti-TfR1 antibody described herein comprises a light
chain comprising any one of the VL as listed in Table 3 or any variants thereof and a light chain
constant region that is at least 80%, at least 85%, at least 90%, at least 95%, or at least 99%
identical to SEQ ID NO: 83. In some embodiments, the anti-TfR1 antibody described herein
comprises a light chain comprising any one of the VL as listed in Table 3 or any variants thereof
and a light chain constant region contains no more than 25 amino acid variations (e.g., no more
than 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13,12, 11,10,9, 8,7, 6, 5,4, 3, 2, or 1 amino
acid variation) as compared with SEQ ID NO: 83. In some embodiments, the anti-TfR1
antibody described herein comprises a light chain comprising any one of the VL as listed in
Table 3 or any variants thereof and a light chain constant region set forth in SEQ ID NO: §3.
[000114] Examples of IgG heavy chain and light chain amino acid sequences of the anti-
TfR1 antibodies described are provided in Table 4 below.

Table 4. Heavy chain and light chain sequences of examples of anti-TfR1 IgGs

Antibody IgG Heavy Chain/Light Chain Sequences**

Heavy Chain (with wild type human IgG1 constant region)
EVOLVQSGSELKKPGASVKVSCTASGFNIKDDYMYWVROPPGKGLEWIGWIDPE
TGDTEYASKFOQDRVTVTADTSTNTAYMELSSLRSEDTAVYYCTL WLRRGLDYW
GOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO: 84)

3A4
VH3 (N54T*)/Vx4

Light Chain (with kappa light chain constant region)
DIVMTOSPLSL PVTPGEPASISCRSSKSLLHSNGYTYLEFWFOQORPGOSPRLILIYRMS

NLASGVPDRESGSGSGTDFTLKISRVEAEDVGVYYCMOHLEYPFTFGGGTKVEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES

VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFENRGEC (SEQ
ID NO: 85)

Heavy Chain (with wild type human IgG1 constant region)
EVOLVOSGSELKKPGASVKVSCTASGENIKDDYMYWVROPPGKGLEWIGWIDPE
SGDTEYASKFODRVTVTADTSTNTAYMELSSLRSEDTAVYYCTL WLRRGLDYW
GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN
3A4 WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
VH3 (NS4S*)/Vich APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ

PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO: 86)

Light Chain (with kappa light chain constant region)
DIVMTQSPLSL PVTPGEPASISCRSSKSLEHSNGYTYLEWEQOORPGQOSPRILLIYRMS

NLASGVPDRFSGSGSGTDEFTLKISRVEAEDVGVYYCMOHLEYPFTEFGGGTKVEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES

VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 85)
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Antibody

IgG Heavy Chain/Light Chain Sequences**

3A4
VH3 /Vk4

Heavy Chain (with wild type human IgG1 constant region)

EVOLVOSGSELKKPGASVKVSCTASGFNIKDDYMYWVROPPGKGLEWIGWIDPE
NGDTEYASKFQDRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLDYW

GOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVYVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO: 87)

Light Chain (with kappa light chain constant region)
DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNGYTYLFWFQQRPGQSPRLLIYRMS
NLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQHLEYPFTFGGGTKVEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 85)

3M12
VH3/Vi2

Heavy Chain (with wild type human IgG1 constant region)

QVOLOESGPGIL VKPSOTLSL TCSVTGYSITSGYYWNWIRQPPGKGLEWMGYITFD
GANNYNPSLKNRVSISRDTSKNOFSLKISSVTAEDTATYYCTRSSYDYDVLDYWG

QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO: 88)

Light Chain (with kappa light chain constant region)
DIOMTOQSPSSLSASVGDRVTITCRASODISNFLNWYQOKPGOPVKLLIYYTSRIL.HS
GVPSRFSGSGSGTDFILTISSLOPEDFATYFCQOGHTLPYTEGOGTKLEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC (SEQ ID NO: 89)

3M12
VH3/Vi3

Heavy Chain (with wild type human IgG1 constant region)

QVOLOESGPGIL VKPSQTLSL TCSVTGYSITSGYYWNWIRQPPGKGLEWMGYITFD
GANNYNPSLKNRVSISRDTSKNOQFSLKI SSVTAEDTATYYCTRSSYDYDVLDYWG

QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPS VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFELYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO: 88)

Light Chain (with kappa light chain constant region)

DIOMTOQSPSSLSASVGDRVTITCRASODISNFLNWYQOKPGOPVKLLIYYTSRLHS
GVPSRESGSGSGTDFTLTISSLOPEDFATYYCOOGHTLPYTFGOGTKLEIKRTVAA

PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
)

3M12
VH4/V2

Heavy Chain (with wild type human IgG1 constant region)

QVOLOESGPGLVKPSOTLSLTCTVTGYSITSGYYWNWIROPPGKGLEWIGYITFDG
ANNYNPSLKNRVSISRDTSKNOQFSLKI SSVTAEDTATYYCTRSSYDYDVLDYWGQ

GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
KTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQXSLS
LSPGK (SEQ ID NO: 91)
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Antibody

IgG Heavy Chain/Light Chain Sequences®*

Light Chain (with kappa light chain constant region)

DIOMTOSPSSL. SASVGDRVTITCRASQDISNFLNWYQOKPGOPVKLLIYYTSRLHS
GVPSRFESGSGSGTDFTLTISSLOPEDFATYFCQOQGHTLPYTFGQOGTKLEIKRTVAAP

SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 89)

3M12
VH4/Vx3

Heavy Chain (with wild type human IgG1 constant region)

QVOLOESGPGLVKPSOTLSLTCTVTGYSITSGYYWNWIRQOPPGKGLEWIGYITFDG
ANNYNPSLKNRVSISRDTSKNQFSLKIL.SSVTAEDTATYYCTRSSYDYDVLDYWGQ

GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
KTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGK (SEQ ID NO: 91)

Light Chain (with kappa light chain constant region)
DIOMTQSPSSLSASVGDRVTITCRASODISNFLNWYQOQKPGOPVKLLIYYTSRLHS
GVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQOGHTLPYTFGOGTKLEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
90)

SH12
VHS5 (C33Y*)/V«3

Heavy Chain (with wild type human IgG1 constant region)
QVOLVOSGAEVKKPGASVKVSCKASGYSFTDYYINWVROAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYHGM
DYWGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK (SEQ ID NO: 92)

Light Chain (with kappa light chain constant region)

| DIVLTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQOQKPGOPPKLLIFRAS

NLESGVPDRFSGSGSRTDFTLTISSLOAEDVAVYYCOOSSEDPWTFGOGTKLEIKR

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO:93)

5H12
VHS (C33D*)/V4

Heavy Chain (with wild type human IgG1 constant region)
QVOLVOSGAEVKKPGASVKVSCKASGYSFIDYDINW VROAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYHGM
DYWGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK (SEQ ID NO: 94)

Light Chain (with kappa light chain constant region})

DIVMTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWY QOKPGOPPKI LIFRA
SNLESGVPDRFSGSGSGTDFTLTISSLOAEDVAVYYCQOQOSSEDPWTFGOGTKLEIK

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VIEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 95)
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Antibody | IgG Heavy Chain/Light Chain Sequences**
| Heavy Chain (with wild type human IgG1 constant region)

QVOLVOSGAEVKKPGASVKVSCKASGYSFTDYYINWVROAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMEIL SSLRSEDTAVYYCAREDYYPYHGM
DYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN

SH12 KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE
VHS (C33Y*)/Vk4 | SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK (SEQ ID NO: 92)

Light Chain (with kappa light chain constant region)

DIVMTOQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQOKPGQPPKLLIFRA
SNLESGVPDREFSGSGSGTDFTLTISSLOAEDVAVYYCOQOQSSEDPWTFGOGTKILEIK

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 95)

VH:
QOVOLVOSGAEVKKPGESILKISCKGSGYSFTSYWIGWVROMPGKGLEWMGIIYPG
DSDTRYSPSFQOGQOVTISADKSISTAYLOQWSSLKASDTAMYYCARFPYDSSGYYSF

DYWGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
Anti-TfR clone & KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE

SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK (SEQ ID NO: 156)

VL:

DIOMTOQSPSSL.SASVGDRVTITCRASOSISSYLNWYQQOKPGKAPKI I IYAASSLOS
GVPSRESGSGSGTDETLTISSLOPEDFATYYCQOSYSTPLTFGGGTKVEIKRTVAAP

SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:

157)

* mutation positions are according to Kabat numbering of the respective VH sequences containing the mutations
** CDRs according to the Kabat numbering system are bolded; VH/VL sequences underlined

[000115] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain containing no more than 25 amino acid variations (e.g., no more than 25, 24, 23,
22,21,20,19, 18,17, 16, 15,14, 13,12, 11, 10,9, 8,7, 6, 5, 4, 3, 2, or 1 amino acid variation)
as compared with the heavy chain as set forth in any one of SEQ ID NOs: 84, 86, 87, 88, 91, 92,
94, and 156. Alternatively or in addition (e.g., in addition), the anti-TfR1 antibody of the
present disclosure comprises a light chain containing no more than 25 amino acid variations
(e.g., no more than 25, 24, 23,22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10,9, 8,7, 6, 5, 4, 3,
2, or 1 amino acid variation) as compared with the light chain as set forth in any one of SEQ ID
NOs: 85, 89, 90, 93, 95, and 157.

[000116] In some embodiments, the anti-TfR1 antibody described herein comprises a
heavy chain comprising an amino acid sequence that is at least 75% (e.g., 75%, 80%, 85%, 90%,
95%, 98%, or 99%) identical to any one of SEQ ID NOs: 84, 86, 87, 88, 91, 92, 94, and 156.
Alternatively or in addition (e.g., in addition), the anti-TfR1 antibody described herein

comprises a light chain comprising an amino acid sequence that is at least 75% (e.g., 75%, 80%,
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85%, 90%., 95%, 98%, or 99%) identical to any one of SEQ ID NOs: 85, 89, 90, 93, 95, and 157.
In some embodiments, the anti-TfR1 antibody described herein comprises a heavy chain
comprising the amino acid sequence of any one of SEQ ID NOs: 84, 86, 87, 88, 91, 92, 94, and
156. Alternatively or in addition (e.g., in addition), the anti-TfR1 antibody described herein
comprises a light chain comprising the amino acid sequence of any one of SEQ ID NOs: 85, 89,
90, 93, 95 and 157.

[000117] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 84 and a light chain
comprising the amino acid sequence of SEQ ID NO: 85.

[000118] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 86 and a light chain
comprising the amino acid sequence of SEQ ID NO: 85.

[000119] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 87 and a light chain
comprising the amino acid sequence of SEQ ID NO: 85.

[000120] In some embodiments, the anti-T{fR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 88 and a light chain
comprising the amino acid sequence of SEQ ID NO: 89.

[000121] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 88 and a light chain
comprising the amino acid sequence of SEQ ID NO: 90.

[000122] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 91 and a light chain
comprising the amino acid sequence of SEQ ID NO: 89.

[000123] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 91 and a light chain
comprising the amino acid sequence of SEQ ID NO: 90.

[000124] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 92 and a light chain
comprising the amino acid sequence of SEQ ID NO: 93.

[000125] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 94 and a light chain

comprising the amino acid sequence of SEQ ID NO: 95.
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[000126] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 92 and a light chain
comprising the amino acid sequence of SEQ ID NO: 95.
[000127] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 156 and a light chain
comprising the amino acid sequence of SEQ ID NO: 157.
[000128] In some embodiments, the anti-TfR1 antibody is a Fab fragment, Fab' fragment,
or F(ab"), fragment of an intact antibody (full-length antibody). Antigen binding fragment of an
intact antibody (full-length antibody) can be prepared via routine methods (e.g., recombinantly
or by digesting the heavy chain constant region of a full-length IgG using an enzyme such as
papain). For example, F(ab'), fragments can be produced by pepsin or papain digestion of an
antibody molecule, and Fab fragments that can be generated by reducing the disulfide bridges of
F(ab'"); fragments. In some embodiments, a heavy chain constant region in a Fab fragment of the
anti-TfR1 antibody described herein comprises the amino acid sequence of:
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHT (SEQ ID NO:
96)
[000129] In some embodiments, the anti-TfR1 antibody described herein comprises a
heavy chain comprising any one of the VH as listed in Table 3 or any variants thereof and a
heavy chain constant region that is at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identical to SEQ ID NO: 96. In some embodiments, the anti-TfR1 antibody described
herein comprises a heavy chain comprising any one of the VH as listed in Table 3 or any
variants thereof and a heavy chain constant region that contains no more than 25 amino acid
variations (e.g., no more than 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7,
6,5, 4, 3, 2, or 1 amino acid variation) as compared with SEQ ID NO: 96. In some
embodiments, the anti-TfR1 antibody described herein comprises a heavy chain comprising any
one of the VH as listed in Table 3 or any variants thereof and a heavy chain constant region as
set forth in SEQ ID NO: 96.
[000130] In some embodiments, the anti-TfR1 antibody described herein comprises a light
chain comprising any one of the VL as listed in Table 3 or any variants thereof and a light chain
constant region that is at least 80%, at least 85%, at least 90%, at least 95%, or at least 99%
identical to SEQ ID NO: 83. In some embodiments, the anti-TfR 1 antibody described herein
comprises a light chain comprising any one of the VL as listed in Table 3 or any variants thereof
and a light chain constant region contains no more than 25 amino acid variations (e.g., no more
than 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13,12, 11, 10,9, 8,7, 6, 5, 4, 3, 2, or 1 amino
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acid variation) as compared with SEQ ID NO: 83. In some embodiments, the anti-TfR 1

antibody described herein comprises a light chain comprising any one of the VL as listed in

Table 3 or any variants thereof and a light chain constant region set forth in SEQ ID NO: 83.

[000131] Examples of Fab heavy chain and light chain amino acid sequences of the anti-

TfR1 antibodies described are provided in Table 5 below.

Table 5. Heavy chain and light chain sequences of examples of anti-TfR1 Fabs

Antibody

Fab Heavy Chain/Light Chain Sequences™*

3A4
VH3 (N54T*)/Vk4

Heavy Chain (with partial human IgG1 constant region)

EVOLVOSGSELKKPGASVKVSCTASGENIKDDYMYWVROPPGKGLEWIGWIDPE
TGDTEYASKFODRVIVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLDYW

GOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHT (SEQ ID NO: 97)

Light Chain (with kappa light chain constant region)

DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNGYTYLFWFQORPGOSPRLLIYRMS
NLASGVPDRESGSGSGTDFTLKISRVEAEDVGVYYCMOHLEYPFTFGGGTKVEIK

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK VDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 85)

3A4
VH3 (N54S*)/Vk4

Heavy Chain (with partial human IgG1 constant region)
EVOLVOSGSELKKPGASVKVSCTASGFNIKDDYMY WVROPPGKGLEWIGWIDPE
SGDTEYASKFODRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLDYW
GOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHT (SEQ ID NO: 98)

Light Chain (with kappa light chain constant region)
DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNGYTYLFWFQORPGQSPRILLIYRMS
NLASGVPDRESGSGSGTDFTLKISRVEAEDVGVYYCMOHLEYPFTFGGGTKVEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 85)

3A4
VH3 /Vk4

Heavy Chain (with partial human IgG1 constant region)

EVOLVOSGSELKKPGASVKVSCTASGENIKDDYMY WVROPPGKGLEWIGWIDPE
NGDTEYASKFODRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLDYW

GOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK VEPKS
CDKTHT (SEQ ID NO: 99)

Light Chain (with kappa light chain constant region)
DIVMTOQSPLSLPVTPGEPASISCRSSKSLLHSNGYTYLFW RPGOSPRLLIYRMS
NLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMOHLEYPFTFGGGTKVEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 85)

3M12
VH3/Vk2

Heavy Chain (with partial human IgG1 constant region)

QVOLOESGPGLVKPSQTLSI TCSVTGYSITSGYYWNWIROPPGKGLEWMGYITFD

GANNYNPSLKNRVSISRDTSKNQFSLKI SSVITAEDTATYYCTRSSYDYDVLDYWG
QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALT

SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHT (SEQ ID NO: 100)

Light Chain (with kappa light chain constant region)
DIOMTQSPSST.SASVGDRVTITCRASODISNFLNWYQQOKPGOPVKLLIYYTSRLHS
GVPSRFSGSGSGTDFTLTISSLOPEDFATYFCOQGHTLPYTFGOGTKLEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSFNRGEC (SEQ ID NO: 89)




Antibody

Fab Heavy Chain/Light Chain Sequences**

3M12

Heavy Chain (with partial human IgG1 constant region)

QVOLOESGPGLVKPSQOTLSL TCSVTGYSITSGYYWNWIROPPGKGLEWMGYITFD
GANNYNPSLKNRVSISRDTSKNQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYWG

QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHT (SEQ ID NO: 100)

VH3/V«3

Light Chain (with kappa light chain constant region)
DIOMTQSPSSL.SASVGDRVTITCRASODISNFLNWY QOKPGOPVKILIYYTSRLHS
GVPSRESGSGSGTDETLTISSLOPEDFATYYCQOGHTLPYTFGOGTKLEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
90)

3M12

Heavy Chain (with partial human IgG1 constant region)
OVOLOESGPGLVKPSQTLSLTCTVTGYSITSGYYWNWIRQPPGKGLEWIGYITFDG
ANNYNPSLKNRVSISRDTSKNOQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYWGQ

GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
KTHT (SEQ ID NO: 101)

VH4/Vk2

Light Chain (with kappa light chain constant region)
DIOMTOQSPSSLSASVGDRVTITCRASQODISNFLNWYQOKPGOPVKILIYYTSRLHS
GVPSRESGSGSGTDFTLTISSLOPEDFATYFCQOGHTLPYTFGOGTKLEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 89)

3M12

Heavy Chain (with partial human IgG1 constant region)
QVOLOESGPGLVKPSQTLSLTCTVTGYSITSGYYWNWIROPPGKGLEWIGYITEDG
ANNYNPSLENRVSISRDTSKNOQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYWGO

GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
KTHT (SEQ ID NO: 101)

VH4/V«3

Light Chain (with kappa light chain constant region)
DIOMTQSPSSLSASVGDRVTITCRASODISNFLNWYQOQKPGOPVKILIIYYTSRLHS
GVPSRESGSGSGTDFTLTISSLOPEDFATYYCQOGHTLPYTFGOGTKLEIKRTVAA

PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
90)

SH12

Heavy Chain (with partial human IgG1 constant region)
QVOLVOSGAEVKKPGASVKVSCKASGYSFTDYYINWVROAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYHGM
DYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHT (SEQ ID NO: 102)

VHS (C33Y*)/Vk3

Light Chain (with kappa light chain constant region)
DIVLTOSPDSLAVSL.GERATINCRASESVDGYDNSFMHWYQOKPGOPPKILIFRAS
NLESGVPDRESGSGSRTDFTLTISSLOAEDVAVYYCOQSSEDPWTFGOGTKLEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO: 93)

5H12

Heavy Chain (with partial human IgG1 constant region)
QVOLVOSGAEVKKPGASVKVSCKASGYSFTDYDINW VROAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYHGM
DYWGOQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHT (SEQ ID NO: 103)

VHS (C33D*)/Vk4

Light Chain (with kappa light chain constant region)
DIVMTQSPDSLAVSLGERATINCRA DGYDNSFMHWYQOKPGOPPKTLIFRA

SNLESGVPDRFSGSGSGTDFTL TISSLOAEDVAVYYCQOQSSEDPWTFGOGTKLEIK

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 95)
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Antibody Fab Heavy Chain/Light Chain Sequences**

Heavy Chain (with partial human IgG]1 constant region)
QVOLVOSGAEVKKPGASVKVSCKASGYSFIDYYINWVROAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYHGM
DYWGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
5H12 EPKSCDKTHT (SEQ ID NO: 102)

VHS5 (C33Y*)/Vk4 | Light Chain (with kappa light chain constant region)

DIVMTOSPDSLAVSTL.GERATINCRASESVDGYDNSFMHWYQOKPGOQPPKTLIFRA

SNLESGVPDRFSGSGSGTDFTLTISSLOAEDVAVYYCQQSSEDPWTFGQOGTKIEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 95)

VH:
QVOLVOSGAEVKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGIIYPG
DSDTRYSPSFOGOVTISADKSISTAYLOWSSLKASDTAMYYCARFPYDSSGYYSF

DYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
Anti-TiR clone 8 EPKSCDKTHTCP (SEQ ID NO: 158)

Version 1 VL:

DIOMTOQSPSSLSASVGDRVTITCRASQSISSYLNWYQOKPGKAPKLLIYAASSLQS

GVPSRFESGSGSGTDFTILTISSLOPEDFATYYCQOSYSTPLTFGGGTKVEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
157)

VH:
OVOLVOSGAEVKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGIIYPG
DSDTRYSPSFOGOVTISADKSISTAYLQWSSLKASDTAMYYCARFPYDSSGYYSF

DYWGOQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
Anti-TfR clone 8 EPKSCDKTHT (SEQ ID NO: 159)

Version 2 VL:

DIOMTQSPSSE.SASVGDRVTITCRASQSISSYLNWYQOKPGKAPKITITYAASSLOQS
GVPSRESGSGSGTDFTLTISSLOPEDFATYYCQOSYSTPLTFGGGTKVEIKRTVAAP

SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
157)

* mutation positions are according to Kabat numbering of the respective VH sequences containing the mutations
** CDRs according to the Kabat numbering system are bolded; VH/VL sequences underlined

[000132] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain containing no more than 25 amino acid variations (e.g., no more than 25, 24, 23,
22,21,20,19, 18, 17, 16, 15, 14,13, 12,11, 10,9, 8,7, 6, 5, 4, 3, 2, or 1 amino acid variation)
as compared with the heavy chain as set forth in any one of SEQ ID NOs: 97-103, 158 and 159.
Alternatively or in addition (e.g., in addition), the anti-TfR1 antibody of the present disclosure
comprises a light chain containing no more than 25 amino acid variations (e.g., no more than 25,
24,23,22,21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10,9, 8,7, 6, 5, 4, 3, 2, or 1 amino acid
variation) as compared with the light chain as set forth in any one of SEQ ID NOs: 85, 89, 90,
93, 95, and 157.

[000133] In some embodiments, the anti-TfR1 antibody described herein comprises a
heavy chain comprising an amino acid sequence that is at least 75% (e.g., 75%, 80%, 85%, 90%,
95%, 98%, or 99%) identical to any one of SEQ ID NOs: 97-103, 158 and 159. Alternatively or
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in addition (e.g., in addition), the anti-TfR1 antibody described herein comprises a light chain
comprising an amino acid sequence that is at least 75% (e.g., 75%, 80%, 85%, 90%, 95%, 98%,
or 99%) identical to any one of SEQ ID NOs: 85, 89, 90, 93, 95, and 157. In some
embodiments, the anti-TfR1 antibody described herein comprises a heavy chain comprising the
amino acid sequence of any one of SEQ ID NOs: 97-103, 158 and 159. Alternatively or in
addition (e.g., in addition), the anti-TfR1 antibody described herein comprises a light chain
comprising the amino acid sequence of any one of SEQ ID NOs: 85, 89, 90, 93, 95, and 157.
[000134] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 97 and a light chain
comprising the amino acid sequence of SEQ ID NO: 85.

[000135] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 98 and a light chain
comprising the amino acid sequence of SEQ ID NO: 85.

[000136] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 99 and a light chain
comprising the amino acid sequence of SEQ ID NO: 85.

[000137] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 100 and a light chain
comprising the amino acid sequence of SEQ ID NO: 89.

[000138] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 100 and a light chain
comprising the amino acid sequence of SEQ ID NO: 90.

[000139] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 101 and a light chain
comprising the amino acid sequence of SEQ ID NO: 89.

[000140] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 101 and a light chain
comprising the amino acid sequence of SEQ ID NO: 90.

[000141] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 102 and a light chain
comprising the amino acid sequence of SEQ ID NO: 93.

[000142] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a heavy chain comprising the amino acid sequence of SEQ ID NO: 103 and a light chain
comprising the amino acid sequence of SEQ ID NO: 95.
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[000143]

In some embodiments, the anti-TfR 1 antibody of the present disclosure comprises

a heavy chain comprising the amino acid sequence of SEQ ID NO: 102 and a light chain

comprising the amino acid sequence of SEQ ID NO: 95.

[000144]

In some embodiments, the anti-TfR1 antibody of the present disclosure comprises

a heavy chain comprising the amino acid sequence of SEQ ID NO: 158 and a light chain

comprising the amino acid sequence of SEQ ID NO: 157.

[000145]

In some embodiments, the anti-TfR1 antibody of the present disclosure comprises

a heavy chain comprising the amino acid sequence of SEQ ID NO: 159 and a light chain

comprising the amino acid sequence of SEQ ID NO: 157.
Other known anti-TfR1 antibodies

[000146]

Any other appropriate anti-TfR1 antibodies known in the art may be used as the

muscle-targeting agent in the complexes disclosed herein. Examples of known anti-TfR 1

antibodies, including associated references and binding epitopes, are listed in Table 6. In some

embodiments, the anti-TfR1 antibody comprises the complementarity determining regions
(CDR-H1, CDR-H2, CDR-H3, CDR-L1, CDR-L2, and CDR-L3) of any of the anti-TfR1
antibodies provided herein, e.g., anti-TfR1 antibodies listed in Table 6.

Table 6 — List of anti-TfR1 antibody clones, including associated references and binding

epitope information.

blood-brain barrier”

Antibody Clone | Reference(s) Epitope / Notes
Name
OKT9 US Patent. No. 4,364,934, filed 12/4/1979, Apical domain of TfR1
entitled “MONOCLONAL ANTIBODY TO | (residues 305-366 of
A HUMAN EARLY THYMOCYTE human TfR1 sequence
ANTIGEN AND METHODS FOR XM_052730.3, available
PREPARING SAME” in GenBank)
Schneider C. et al. “Structural features of the
cell surface receptor for transferrin that is
recognized by the monoclonal antibody
OKT9.” J Biol Chem. 1982, 257:14, 8516-
8522.
(From JCR) o WO 2015/0989809, filed 12/24/2014, | Apical domain (residues
“Novel anti-Transferrin receptor antibody 230-244 and 326-347 of
Clone M11 that passes through blood-brain barrier” TfR1) and protease-like
Clone M23 e US Patent No. 9,994,641, filed domain (residues 461-
Clone M27 12/24/2014, “Novel anti-Transferrin 473)
Clone B84 receptor antibody that passes through
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Antibody Clone @ Reference(s) Epitope / Notes

Name ‘

(From ® WO 2016/081643, filed 5/26/2016, Apical domain and non-
Genentech) entitled “ANTI-TRANSFERRIN apical regions

7A4, 8A2, 15D2,
10D11, 7B10,
15G11, 16G5,
13C3, 16G4,
16F6, 7G7, 4C2,
1B12, and 13D4

RECEPTOR ANTIBODIES AND
METHODS OF USE”

° US Patent No. 9,708,406, filed
5/20/2014, “Anti-transferrin receptor
antibodies and methods of use”

(From Armagen)

8D3

° Lee et al. “Targeting Rat Anti-Mouse
Transferrin Receptor Monoclonal Antibodies

- through Blood-Brain Barrier in Mouse”

2000, J Pharmacol. Exp. Ther., 292: 1048-
1052.

o US Patent App. 2010/077498, filed
9/11/2008, entitled “COMPOSITIONS AND
METHODS FOR BLOOD-BRAIN
BARRIER DELIVERY IN THE MOUSE”

0X26

° Haobam, B. et al. 2014. Rab17-
mediated recycling endosomes contribute to
autophagosome formation in response to
Group A Streptococcus invasion. Cellular
microbiology. 16: 1806-21.

DF1513 ,

. Ortiz-Zapater E et al. Trafficking of
the human transferrin receptor in plant cells:

effects of tyrphostin A23 and brefeldin A.
Plant J 48:757-70 (2006).
1A1B2, 66I1G10, e Commercially available anti- Novus Biologicals
MEM-189, ' transferrin receptor antibodies. 8100 Southpark Way, A-
JF0956, 29806, 8 Littleton CO 80120
1A1B2,
TFRC/1818,
1E6, 661g10,
TFRC/1059,
Q1/71, 23D10,
13E4,
TFRC/1149, ER-
MP21,
YTA74.4, BU54,
2B6, RI7 217
(From INSERM) | o US Patent App. 2011/0311544A1, Does not compete with
filed 6/15/2005, entitled “ANTI-CD71 OKT9
BA120g MONOCLONAL ANTIBODIES AND
USES THEREOF FOR TREATING
MALIGNANT TUMOR CELLS”
LUCA31 ° US Patent No. 7,572,895, filed “LUCA31 epitope”

6/7/2004, entitled “TRANSFERRIN
RECEPTOR ANTIBODIES”
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Antibody Clone | Reference(s) Epitope / Notes
Name
(Salk Institute) ¢ Trowbridge, LS. et al. “Anti-transferrin
receptor monoclonal antibody and toxin—
B3/25 antibody conjugates affect growth of
T58/30 human tumour cells.” Nature, 1981,
volume 294, pages 171-173
R17217.1.3, | o Commercially available anti- BioXcell
SE9C11, - transferrin receptor antibodies. 10 Technology Dr., Suite
OKT9 (BE0023 2B
clone) West Lebanon, NH
03784-1671 USA
BK19.9,B3/25, | e Qatter, K.C. et al. “Transferrin receptors
T56/14 and in human tissues: their distribution and
T58/1 possible clinical relevance.” J Clin
Pathol. 1983 May;36(5):539-45.

Anti-TfR1 antibody Additional Anti-TfR1 antibody SEQ ID NOs

CDRHI (SEQ ID NO: 984) VI/VL | CDR1 | CDR2 | CDR3
CDRH2 (SEQ ID NO: 985) VHI | 999 992 993 | 986
CDRH3 (SEQ ID NO: 986) - VH2 | 1000 | 992 | 994 | 986
CDRL1 (SEQ ID NO: 987) VH3 | 1001 1992|995 | 986
CDRL2 (SEQ ID NO: 988) VH4 | 1002 992|994 | 986
CDRL3 (SEQ ID NO: 989) VL1 | 1003 987 | 988 | 115
X,LH ((558111? gg 9999?)) VL2 | 1004 987 | 988 | 115
: VL3 | 1005 | 987 | 996 | 989
VL4 | 1006 997 998 | 989

[000147] In some embodiments, anti-TfR1 antibodies of the present disclosure include one
or more of the CDR-H (e.g., CDR-H1, CDR-H2, and CDR-H3) amino acid sequences from any
one of the anti-TfR1 antibodies selected from Table 6. In some embodiments, anti-TfR 1
antibodies include the CDR-L1, CDR-L2, and CDR-L3 as provided for any one of the anti-TfR1
antibodies selected from Table 6. In some embodiments, anti-TfR1 antibodies include the CDR-
H1, CDR-H2, CDR-H3, CDR-L1, CDR-L2, and CDR-L3 as provided for any one of the anti-
TfR1 antibodies selected from Table 6.

[000148]

antibody that includes a heavy chain variable domain and/or (e.g., and) a light chain variable

In some embodiments, anti-TfR1 antibodies of the disclosure include any

domain of any anti-TfR1 antibody, such as any one of the anti-TfR1 antibodies selected from
Table 6. In some embodiments, anti-TfR1 antibodies of the disclosure include any antibody that
includes the heavy chain variable and light chain variable pairs of any anti-TfR1 antibody, such
as any one of the anti-TfR1 antibodies selected from Table 6.

[000149]

variable (VH) and/or (e.g., and) a light chain variable (VL) domain amino acid sequence

Aspects of the disclosure provide anti-TfR1 antibodies having a heavy chain

homologous to any of those described herein. In some embodiments, the anti-TfR1 antibody
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comprises a heavy chain variable sequence or a light chain variable sequence that is at least 75%
(e.g., 80%, 85%, 90%, 95%, 98%, or 99%) identical to the heavy chain variable sequence and/
or any light chain variable sequence of any anti-TfR1 antibody, such as any one of the anti-TfR1
antibodies selected from Table 6. In some embodiments, the homologous heavy chain variable
and/or (e.g., and) a light chain variable amino acid sequences do not vary within any of the CDR
sequences provided herein. For example, in some embodiments, the degree of sequence
variation (e.g., 75%, 80%, 85%, 90%, 95%, 98%, or 99%) may occur within a heavy chain
variable and/or (e.g., and) a light chain variable sequence excluding any of the CDR sequences
provided herein. In some embodiments, any of the anti-TfR1 antibodies provided herein
comprise a heavy chain variable sequence and a light chain variable sequence that comprises a
framework sequence that is at least 75%, 80%, 85%, 90%, 95%, 98%, or 99% identical to the
framework sequence of any anti-TfR1 antibody, such as any one of the anti-TfR1 antibodies
selected from Table 6.

[000150] An example of a transferrin receptor antibody that may be used in accordance
with the present disclosure is described in International Application Publication WO

2016/081643, incorporated herein by reference. The amino acid sequences of this antibody are

provided in Table 7.
Table 7. Heavy chain and light chain CDRs of an example of a known anti-TfR1 antibody
Sequence Type Kabat Chothia Contact
CDR-H1 SYWMH (SEQID | GYTFTSY (SEQID NO: 116) | TSYWMH (SEQ ID NO: 118)
NO: 110y
CDR-H2 EINPTNGRTNYIE | NPTNGR (SEQID NO: 117) | WIGEINPTNGRTN (SEQ ID
KFKS (SEQ ID NO: 119)
NO: 111)
CDR-H3 GTRAYHY (SEQ GTRAYHY (SEQ ID NO: ARGTRA (SEQ ID NO: 120)
ID NO: 112) 112)
CDR-L1 RASDNLYSNLA RASDNLYSNLA (SEQ ID YSNLAWY (SEQ ID NO: 121)
(SEQID NO: 113) NO: 113)
CDR-L2 DATNLAD (SEQ DATNLAD (SEQ ID NO: LLVYDATNLA (SEQ ID NO:
ID NO: 114) 114) 122)
CDR-L3 QHFWGTPLT QHFWGTPLT (SEQ ID NO: QHFWGTPL (SEQ ID NO:
(SEQID NO: 115) 115) 123)
Murine VH QVQLQQPGAELVKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGEINP

TNGRTNYIEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGTRAYHYW
GQGTSVTVSS (SEQ ID NO: 124)

Murine VL DIQMTQSPASLSVSVGETVTITCRASDNLYSNLAWYQQKQGKSPQLLVYDATNL
ADGVPSRFSGSGSGTQYSLKINSLQSEDFGTYYCQHFWGTPLTFGAGTKLELK
(SEQ ID NO: 125)

Humanized VH EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQRLEWIGEIN
PTNGRTNYIEKFKSRATLTVDKSASTAYMELSSLRSEDTAVYYCARGTRAYHY
WGOQGTMVTYVSS (SEQ ID NO: 128)

Humanized VL DIQMTQSPSSLSASVGDRVTITCRASDNLYSNLAWYQQKPGKSPKLLVYDATNL
ADGVPSRFSGSGSGTDYTLTISSLQPEDFATY YCQHFWGTPLTFGQGTKVEIK
(SEQ ID NO: 129)
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Sequence Type Kabat I Chothia | Contact
HC of chimeric QVQLQQPGAELVKPGASVKLSCKASGYTFTSYWMHW VKQRPGQGLEWIGEINP
full-length IgG1 TNGRTNYIEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGTRAYHYW

GQGTSVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVE
PKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 132)

LC of chimeric
full-length IgG1

DIQMTQSPASLSVSVGETVTITCRASDNLYSNLAWYQQKQGKSPQLLVYDATNL
ADGVPSRFSGSGSGTQYSLKINSLQSEDFGTYYCQHFWGTPLTFGAGTKLELKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC
(SEQ ID NO: 133)

HC of fully human
full-length IgG1

EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQRLEWIGEIN
PTNGRTNYIEKFKSRATLTVDKSASTAYMELSSLRSEDTAVYYCARGTRAYHY
WGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGK (SEQ ID NO: 134)

LC of fully human
full-length IgG1

DIQMTQSPSSLSASVGDRVTITCRASDNLYSNLAWYQQKPGKSPKLLVYDATNL
ADGVPSRFSGSGSGTDYTLTISSLQPEDFATY YCQHFWGTPLTFGQGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
(SEQ ID NO: 135)

HC of chimeric
Fab

QVQLQQPGAELVKPGASVKLSCKASGYTFTSYWMHW VKQRPGQGLEWIGEINP
TNGRTNYIEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGTRAYHYW
GQGTSVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVE
PKSCDKTHTCP (SEQ ID NO: 136)

HC of fully human
Fab

EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQRLEWIGEIN
PTNGRTNYIEKFKSRATLTVDKSASTAYMELSSLRSEDTAVYYCARGTRAYHY
WGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCP (SEQ ID NO: 137)

[000151]

In some embodiments, the anti-TfR1 antibody of the present disclosure comprises

a CDR-H1, a CDR-H2, and a CDR-H3 that are the same as the CDR-H1, CDR-H2, and CDR-

H3 shown in Table 7. Alternatively or in addition (e.g., in addition), the anti-TfR1 antibody of

the present disclosure comprises a CDR-L1, a CDR-L2, and a CDR-L3 that are the same as the
CDR-L1, CDR-L2, and CDR-L3 shown in Table 7.

[000152]

a CDR-L3, which contains no more than 3 amino acid variations (e.g., no more than 3, 2, or 1

In some embodiments, the anti-TfR1 antibody of the present disclosure comprises

amino acid variation) as compared with the CDR-L3 as shown in Table 7. In some
embodiments, the anti-TfR1 antibody of the present disclosure comprises a CDR-L3 containing
one amino acid variation as compared with the CDR-L3 as shown in Table 7. In some
embodiments, the anti-TfR1 antibody of the present disclosure comprises a CDR-L3 of
QHFAGTPLT (SEQ ID NO: 126) (according to the Kabat and Chothia definition system) or

QHFAGTPL (SEQ ID NO: 127) (according to the Contact definition system). In some
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embodiments, the anti-TfR1 antibody of the present disclosure comprises a CDR-H1, a CDR-
H2, a CDR-H3, a CDR-L1 and a CDR-L2 that are the same as the CDR-H1, CDR-H2, and
CDR-H3 shown in Table 7, and comprises a CDR-L3 of QHFAGTPLT (SEQ ID NO: 126)
(according to the Kabat and Chothia definition system) or QHFAGTPL (SEQ ID NO: 127)
(according to the Contact definition system).

[000153] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
heavy chain CDRs that collectively are at least 80% (e.g., 80%, 85%, 90%, 95%, or 98%)
identical to the heavy chain CDRs as shown in Table 7. Alternatively or in addition (e.g., in
addition), the anti-TfR1 antibody of the present disclosure comprises light chain CDRs that
collectively are at least 80% (e.g., 80%, 85%, 90%, 95%, or 98%) identical to the light chain
CDRs as shown in Table 7.

[000154] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 124. Alternatively or in addition
(e.g., in addition), the anti-TfR1 antibody of the present disclosure comprises a VL comprising
the amino acid sequence of SEQ ID NO: 125.

[000155] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH comprising the amino acid sequence of SEQ ID NO: 128. Alternatively or in addition
(e.g., in addition), the anti-TfR1 antibody of the present disclosure comprises a VL comprising
the amino acid sequence of SEQ ID NO: 129.

[000156] In some embodiments, the anti-TfR 1 antibody of the present disclosure comprises
a VH containing no more than 25 amino acid variations (e.g., no more than 25, 24, 23, 22, 21,
20, 19, 18, 17, 16, 15, 14, 13,12, 11, 10,9, 8,7, 6, 5, 4, 3, 2, or 1 amino acid variation) as
compared with the VH as set forth in SEQ ID NO: 128. Alternatively or in addition (e.g., in
addition), the anti-TfR1 antibody of the present disclosure comprises a VL containing no more
than 15 amino acid variations (e.g., no more than 20, 19, 18, 17, 16, 15, 14, 13, 12, 11,9, 8,7, 6,
5,4, 3,2, or 1 amino acid variation) as compared with the VL as set forth in SEQ ID NO: 129.
[000157] In some embodiments, the anti-TfR1 antibody of the present disclosure is a full-
length IgG1 antibody, which can include a heavy constant region and a light constant region
from a human antibody. In some embodiments, the heavy chain of any of the anti-TfR 1
antibodies as described herein may comprises a heavy chain constant region (CH) or a portion
thereof (e.g., CH1, CH2, CH3, or a combination thereof). The heavy chain constant region can
of any suitable origin, e.g., human, mouse, rat, or rabbit. In one specific example, the heavy
chain constant region is from a human IgG (a gamma heavy chain), e.g., IgG1, 1gG2, or IgG4.

An example of human IgG1 constant region is given below:
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ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 81)

[000158] In some embodiments, the light chain of any of the anti-TfR1 antibodies
described herein may further comprise a light chain constant region (CL), which can be any CL
known in the art. In some examples, the CL is a kappa light chain. In other examples, the CL is a
lambda light chain. In some embodiments, the CL is a kappa light chain, the sequence of which
is provided below:
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 83)
[000159] In some embodiments, the anti-TfR1 antibody described herein is a chimeric
antibody that comprises a heavy chain comprising the amino acid sequence of SEQ ID NO: 132.
Alternatively or in addition (e.g., in addition), the anti-TfR1 antibody described herein
comprises a light chain comprising the amino acid sequence of SEQ ID NO: 133.

[000160] In some embodiments, the anti-TfR1 antibody described herein is a fully human
antibody that comprises a heavy chain comprising the amino acid sequence of SEQ ID NO: 134.
Alternatively or in addition (e.g., in addition), the anti-TfR1 antibody described herein
comprises a light chain comprising the amino acid sequence of SEQ ID NO: 135.

[000161] In some embodiments, the anti-TfR1 antibody is an antigen binding fragment
(Fab) of an intact antibody (full-length antibody). In some embodiments, the anti-TfR1 Fab
described herein comprises a heavy chain comprising the amino acid sequence of SEQ ID NO:
136. Alternatively or in addition (e.g., in addition), the anti-TfR1 Fab described herein
comprises a light chain comprising the amino acid sequence of SEQ ID NO: 133. In some
embodiments, the anti-TfR1 Fab described herein comprises a heavy chain comprising the
amino acid sequence of SEQ ID NO: 137. Alternatively or in addition (e.g., in addition), the
anti-TfR1 Fab described herein comprises a light chain comprising the amino acid sequence of
SEQ ID NO: 135.

[000162] The anti-TfR1 antibodies described herein can be in any antibody form,
including, but not limited to, intact (i.e., full-length) antibodies, antigen-binding fragments
thereof (such as Fab, Fab', F(ab')2, Fv), single chain antibodies, bi-specific antibodies, or
nanobodies. In some embodiments, the anti-TfR1 antibody described herein is an scFv. In
some embodiments, the anti-TfR1 antibody described herein is an scFv-Fab (e.g., scFv fused to
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a portion of a constant region). In some embodiments, the anti-TfR1 antibody described herein
is an scFv fused to a constant region (e.g., human IgG1 constant region as set forth in SEQ ID
NO: 81).

[000163] In some embodiments, conservative mutations can be introduced into antibody
sequences {e.g., CDRs or framework sequences) at positions where the residues are not likely to
be involved in interacting with a target antigen (e.g., transferrin receptor), for example, as
determined based on a crystal structure. In some embodiments, one, two or more mutations
(e.g., amino acid substitutions) are introduced into the Fc region of an anti-TfR1 antibody
described herein (e.g., in a CH2 domain (residues 231-340 of human IgG1) and/or (e.g., and)
CH3 domain (residues 341-447 of human IgG1) and/or (e.g., and) the hinge region, with
numbering according to the Kabat numbering system (e.g., the EU index in Kabat)) to alter one
or more functional properties of the antibody, such as serum half-life, complement fixation, Fc
receptor binding and/or (e.g., and) antigen-dependent cellular cytotoxicity.

[000164] In some embodiments, one, two or more mutations (e.g., amino acid
substitutions) are introduced into the hinge region of the Fc region (CH1 domain) such that the
number of cysteine residues in the hinge region are altered (e.g., increased or decreased) as
described in, e.g., U.S. Pat. No. 5,677,425. The number of cysteine residues in the hinge region
of the CH1 domain can be altered to, e.g., facilitate assembly of the light and heavy chains, or to
alter (e.g., increase or decrease) the stability of the antibody or to facilitate linker conjugation.
[000165] In some embodiments, one, two or more mutations (e.g., amino acid
substitutions) are introduced into the Fc region of a muscle-targeting antibody described herein
(e.g., in a CH2 domain (residues 231-340 of human IgG1) and/or (e.g., and) CH3 domain
(residues 341-447 of human IgG1) and/or (e.g., and) the hinge region, with numbering according
to the Kabat numbering system (e.g., the EU index in Kabat)) to increase or decrease the affinity
of the antibody for an Fc receptor (e.g., an activated Fc receptor) on the surface of an effector
cell. Mutations in the Fc region of an antibody that decrease or increase the affinity of an
antibody for an Fc receptor and techniques for introducing such mutations into the Fc receptor or
fragment thereof are known to one of skill in the art. Examples of mutations in the Fc receptor of
an antibody that can be made to alter the affinity of the antibody for an Fc receptor are described
in, e.g., Smith P et al., (2012) PNAS 109: 6181-6186, U.S. Pat. No. 6,737,056, and International
Publication Nos. WO (2/060919; WO 98/23289; and WO 97/34631, which are incorporated
herein by reference.

[000166] In some embodiments, one, two or more amino acid mutations (i.e., substitutions,
insertions or deletions) are introduced into an IgG constant domain, or FcRn-binding fragment
thereof (preferably an Fc or hinge-Fc domain fragment) to alter (e.g., decrease or increase) half-
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life of the antibody in vivo. See, e.g., International Publication Nos. WO 02/060919; WO
98/23289; and WO 97/34631; and U.S. Pat. Nos. 5,869,046, 6,121,022, 6,277,375 and 6,165,745
for examples of mutations that will alter (e.g., decrease or increase) the half-life of an antibody
in vivo.

[000167] In some embodiments, one, two or more amino acid mutations (i.e., substitutions,
insertions or deletions) are introduced into an IgG constant domain, or FcRn-binding fragment
thereof (preferably an Fc or hinge-Fc domain fragment) to decrease the half-life of the anti-TfR1
antibody in vivo. In some embodiments, one, two or more amino acid mutations (i.e.,
substitutions, insertions or deletions) are introduced into an IgG constant domain, or FcRn-
binding fragment thereof (preferably an Fc or hinge-Fc domain fragment) to increase the half-
life of the antibody in vivo. In some embodiments, the antibodies can have one or more amino
acid mutations {e.g., substitutions) in the second constant (CH2) domain (residues 231-340 of
human IgG1) and/or (e.g., and) the third constant (CH3) domain (residues 341-447 of human
IgG1), with numbering according to the EU index in Kabat (Kabat E A et al., (1991) supra). In
some embodiments, the constant region of the IgG1 of an antibody described herein comprises a
methionine (M) to tyrosine (Y) substitution in position 252, a serine (S) to threonine (T)
substitution in position 254, and a threonine (T) to glutamic acid (E) substitution in position 256,
numbered according to the EU index as in Kabat. See U.S. Pat. No. 7,658,921, which is
incorporated herein by reference. This type of mutant IgG, referred to as "YTE mutant” has been
shown to display fourfold increased half-life as compared to wild-type versions of the same
antibody (see Dall'Acqua W F et al., (2006) J Biol Chem 281: 23514-24). In some embodiments,
an antibody comprises an IgG constant domain comprising one, two, three or more amino acid
substitutions of amino acid residues at positions 251-257, 285-290, 308-314, 385-389, and 428-
436, numbered according to the EU index as in Kabat.

[000168] In some embodiments, one, two or more amino acid substitutions are introduced
into an IgG constant domain Fc region to alter the effector function(s) of the anti-TfR1 antibody.
The effector ligand to which affinity is altered can be, for example, an Fc receptor or the C1
component of complement. This approach is described in further detail in U.S. Pat. Nos.
5,624,821 and 5,648,260. In some embodiments, the deletion or inactivation (through point
mutations or other means) of a constant region domain can reduce Fc receptor binding of the
circulating antibody thereby increasing tumor localization. See, e.g., U.S. Pat. Nos. 5,585,097
and 8,591,886 for a description of mutations that delete or inactivate the constant domain and
thereby increase tumor localization. In some embodiments, one or more amino acid substitutions

may be introduced into the Fc region of an antibody described herein to remove potential
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glycosylation sites on Fc region, which may reduce Fc receptor binding (see, e.g., Shields R L et
al., (2001) J Biol Chem 276: 6591-604).

[000169] In some embodiments, one or more amino in the constant region of an anti-TfR1
antibody described herein can be replaced with a different amino acid residue such that the
antibody has altered C1q binding and/or (e.g., and) reduced or abolished complement dependent
cytotoxicity (CDC). This approach is described in further detail in U.S. Pat. No. 6,194,551
(Idusogie et al). In some embodiments, one or more amino acid residues in the N-terminal
region of the CH2 domain of an antibody described herein are altered to thereby alter the ability
of the antibody to fix complement. This approach is described further in International
Publication No. WO 94/29351. In some embodiments, the Fc region of an antibody described
herein is modified to increase the ability of the antibody to mediate antibody dependent cellular
cytotoxicity (ADCC) and/or (e.g., and) to increase the affinity of the antibody for an Fcy
receptor. This approach is described further in International Publication No. WO 00/42072.
[000170] In some embodiments, the heavy and/or (e.g., and) light chain variable domain(s)
sequence(s) of the antibodies provided herein can be used to generate, for example, CDR-
grafted, chimeric, humanized, or composite human antibodies or antigen-binding fragments, as
described elsewhere herein. As understood by one of ordinary skill in the art, any variant, CDR-
grafted, chimeric, humanized, or composite antibodies derived from any of the antibodies
provided herein may be useful in the compositions and methods described herein and will
maintain the ability to specifically bind transferrin receptor, such that the variant, CDR-grafted,
chimeric, humanized, or composite antibody has at least 50%, at least 60%, at least 70%, at least
80%, at least 90%, at least 95% or more binding to transferrin receptor relative to the original
antibody from which it is derived.

[000171] In some embodiments, the antibodies provided herein comprise mutations that
confer desirable properties to the antibodies. For example, to avoid potential complications due
to Fab-arm exchange, which is known to occur with native IgG4 mAbs, the antibodies provided
herein may comprise a stabilizing ‘Adair’ mutation (Angal S., et al., “A single amino acid
substitution abolishes the heterogeneity of chimeric mouse/human (IgG4) antibody,” Mol
Immunol 30, 105-108; 1993), where serine 228 (EU numbering; residue 241 Kabat numbering)
is converted to proline resulting in an IgG1-like hinge sequence. Accordingly, any of the
antibodies may include a stabilizing ‘Adair’ mutation.

[000172] In some embodiments, an antibody is modified, e.g., modified via glycosylation,
phosphorylation, sumoylation, and/or (e.g., and) methylation. In some embodiments, an
antibody is a glycosylated antibody, which is conjugated to one or more sugar or carbohydrate
molecules. In some embodiments, the one or more sugar or carbohydrate molecule are
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conjugated to the antibody via N-glycosylation, O-glycosylation, C-glycosylation, glypiation
(GPI anchor attachment), and/or (e.g., and) phosphoglycosylation. In some embodiments, the
one or more sugar or carbohydrate molecules are monosaccharides, disaccharides,
oligosaccharides, or glycans. In some embodiments, the one or more sugar or carbohydrate
molecule is a branched oligosaccharide or a branched glycan. In some embodiments, the one or
more sugar or carbohydrate molecule includes a mannose unit, a glucose unit, an N-
acetylglucosamine unit, an N-acetylgalactosamine unit, a galactose unit, a fucose unit, or a
phospholipid unit. In some embodiments, there are about 1-10, about 1-5, about 5-10, about 1-4,
about 1-3, or about 2 sugar molecules. In some embodiments, a glycosylated antibody is fully or
partially glycosylated. In some embodiments, an antibody is glycosylated by chemical reactions
or by enzymatic means. In some embodiments, an antibody is glycosylated in vitro or inside a
cell, which may optionally be deficient in an enzyme in the N- or O- glycosylation pathway, e.g.
a glycosyltransferase. In some embodiments, an antibody is functionalized with sugar or
carbohydrate molecules as described in International Patent Application Publication
W02014065661, published on May 1, 2014, entitled, “Modified antibody, antibody-conjugate
and process for the preparation thereof”’.

[000173] In some embodiments, any one of the anti-TfR1 antibodies described herein may
comprise a signal peptide in the heavy and/or (e.g., and) light chain sequence (e.g., a N-terminal
signal peptide). In some embodiments, the anti-TfR1 antibody described herein comprises any
one of the VH and VL sequences, any one of the IgG heavy chain and light chain sequences, or
any one of the F(ab') heavy chain and light chain sequences described herein, and further
comprises a signal peptide (e.g., a N-terminal signal peptide). In some embodiments, the signal
peptide comprises the amino acid sequence of MGWSCIILFLVATATGVHS (SEQ ID NO:
104).

[000174] In some embodiments, an antibody provided herein may have one or more post-
translational modifications. In some embodiments, N-terminal cyclization, also called
pyroglutamate formation (pyro-Glu), may occur in the antibody at N-terminal Glutamate (Glu)
and/or Glutamine (Gln) residues during production. As such, it should be appreciated that an
antibody specified as having a sequence comprising an N-terminal glutamate or glutamine
residue encompasses antibodies that have undergone pyroglutamate formation resulting from a
post-translational modification. In some embodiments, pyroglutamate formation occurs in a
heavy chain sequence. In some embodiments, pyroglutamate formation occurs in a light chain

sequence.
b. Other Muscle-Targeting Antibodies
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[000175] In some embodiments, the muscle-targeting antibody is an antibody that
specifically binds hemojuvelin, caveolin-3, Duchenne muscular dystrophy peptide, myosin IIb
or CD63. In some embodiments, the muscle-targeting antibody is an antibody that specifically
binds a myogenic precursor protein. Exemplary myogenic precursor proteins include, without
limitation, ABCG2, M-Cadherin/Cadherin-15, Caveolin-1, CD34, FoxK1, Integrin alpha 7,
Integrin alpha 7 beta 1, MYF-5, MyoD, Myogenin, NCAM-1/CD56, Pax3, Pax7, and Pax9. In
some embodiments, the muscle-targeting antibody is an antibody that specifically binds a
skeletal muscle protein. Exemplary skeletal muscle proteins include, without limitation, alpha-
Sarcoglycan, beta-Sarcoglycan, Calpain Inhibitors, Creatine Kinase MM/CKMM, elF5A,
Enolase 2/Neuron-specific Enolase, epsilon-Sarcoglycan, FABP3/H-FABP, GDF-8/Myostatin,
GDF-11/GDF-8, Integrin alpha 7, Integrin alpha 7 beta 1, Integrin beta 1/CD29,
MCAM/CD146, MyoD, Myogenin, Myosin Light Chain Kinase Inhibitors, NCAM-1/CD356, and
Troponin I. In some embodiments, the muscle-targeting antibody is an antibody that specifically
binds a smooth muscle protein. Exemplary smooth muscle proteins include, without limitation,
alpha-Smooth Muscle Actin, VE-Cadherin, Caldesmon/CALD1, Calponin 1, Desmin, Histamine
H2 R, Motilin R/GPR38, Transgelin/TAGLN, and Vimentin. However, it should be appreciated
that antibodies to additional targets are within the scope of this disclosure and the exemplary
lists of targets provided herein are not meant to be limiting.

. Antibody Features/Alterations
[000176] In some embodiments, conservative mutations can be introduced into antibody
sequences (e.g., CDRs or framework sequences) at positions where the residues are not likely to
be involved in interacting with a target antigen (e.g., transferrin receptor), for example, as
determined based on a crystal structure. In some embodiments, one, two or more mutations
(e.g., amino acid substitutions) are introduced into the Fc region of a muscle-targeting antibody
described herein (e.g., in a CH2 domain (residues 231-340 of human IgG1) and/or (e.g., and)
CH3 domain (residues 341-447 of human IgG1) and/or (e.g., and) the hinge region, with
numbering according to the Kabat numbering system (e.g., the EU index in Kabat)) to alter one
or more functional properties of the antibody, such as serum half-life, complement fixation, Fc
receptor binding and/or (e.g., and) antigen-dependent cellular cytotoxicity.
[000177] In some embodiments, one, two or more mutations (e.g., amino acid
substitutions) are introduced into the hinge region of the Fc region (CH1 domain) such that the
number of cysteine residues in the hinge region are altered (e.g., increased or decreased) as
described in, e.g., U.S. Pat. No. 5,677,425. The number of cysteine residues in the hinge region
of the CHI domain can be altered to, e.g., facilitate assembly of the light and heavy chains, or to
alter (e.g., increase or decrease) the stability of the antibody or to facilitate linker conjugation.
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[000178] In some embodiments, one, two or more mutations (e.g., amino acid
substitutions) are introduced into the Fc region of a muscle-targeting antibody described herein
(e.g., in a CH2 domain (residues 231-340 of human IgG1) and/or (e.g., and) CH3 domain
(residues 341-447 of human IgG1) and/or (e.g., and) the hinge region, with numbering according
to the Kabat numbering system (e.g., the EU index in Kabat)) to increase or decrease the affinity
of the antibody for an Fc receptor (e.g., an activated Fc receptor) on the surface of an effector
cell. Mutations in the Fc region of an antibody that decrease or increase the affinity of an
antibody for an Fc receptor and techniques for introducing such mutations into the Fc receptor or
fragment thereof are known to one of skill in the art. Examples of mutations in the Fc receptor of
an antibody that can be made to alter the affinity of the antibody for an Fc receptor are described
in, e.g., Smith P et al., (2012) PNAS 109: 6181-6186, U.S. Pat. No. 6,737,056, and International
Publication Nos. WO 02/060919; WO 98/23289; and WO 97/34631, which are incorporated
herein by reference.

[000179] In some embodiments, one, two or more amino acid mutations (i.e., substitutions,
insertions or deletions) are introduced into an IgG constant domain, or FcRn-binding fragment
thereof (preferably an Fc or hinge-Fc domain fragment) to alter (e.g., decrease or increase) half-
life of the antibody in vivo. See, e.g., International Publication Nos. WO 02/060919; WO
98/23289; and WO 97/34631; and U.S. Pat. Nos. 5,869,046, 6,121,022, 6,277,375 and 6,165,745
for examples of mutations that will alter (e.g., decrease or increase) the half-life of an antibody
in vivo.

[000180] In some embodiments, one, two or more amino acid mutations (i.e., substitutions,
insertions or deletions) are introduced into an IgG constant domain, or FcRn-binding fragment
thereof (preferably an Fc or hinge-Fc domain fragment) to decrease the half-life of the anti-
transferrin receptor antibody in vivo. In some embodiments, one, two or more amino acid
mutations (i.e., substitutions, insertions or deletions) are introduced into an IgG constant
domain, or FcRn-binding fragment thereof (preferably an Fc or hinge-Fc domain fragment) to
increase the half-life of the antibody in vivo. In some embodiments, the antibodies can have one
or more amino acid mutations (e.g., substitutions) in the second constant (CH2) domain
(residues 231-340 of human IgG1) and/or (e.g., and) the third constant (CH3) domain (residues
341-447 of human IgG1), with numbering according to the EU index in Kabat (Kabat E A et al.,
(1991) supra). In some embodiments, the constant region of the IgG1 of an antibody described
herein comprises a methionine (M) to tyrosine (Y) substitution in position 252, a serine (S) to
threonine (T) substitution in position 254, and a threonine (T) to glutamic acid (E) substitution
in position 256, numbered according to the EU index as in Kabat. See U.S. Pat. No. 7,658,921,
which is incorporated herein by reference. This type of mutant IgG, referred to as "YTE mutant”
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has been shown to display fourfold increased half-life as compared to wild-type versions of the
same antibody (see Dall'Acqua W F et al., (2006) J Biol Chem 281: 23514-24). In some
embodiments, an antibody comprises an IgG constant domain comprising one, two, three or
more amino acid substitutions of amino acid residues at positions 251-257, 285-290, 308-314,
385-389, and 428-436, numbered according to the EU index as in Kabat.

[000181] In some embodiments, one, two or more amino acid substitutions are introduced
into an IgG constant domain Fc region to alter the effector function(s) of the anti-transferrin
receptor antibody. The effector ligand to which affinity is altered can be, for example, an Fc
receptor or the C1 component of complement. This approach is described in further detail in
U.S. Pat. Nos. 5,624,821 and 5,648,260. In some embodiments, the deletion or inactivation
(through point mutations or other means) of a constant region domain can reduce Fc receptor
binding of the circulating antibody thereby increasing tumor localization. See, e.g., U.S. Pat.
Nos. 5,585,097 and 8,591,886 for a description of mutations that delete or inactivate the constant
domain and thereby increase tumor localization. In some embodiments, one or more amino acid
substitutions may be introduced into the Fc region of an antibody described herein to remove
potential glycosylation sites on Fc region, which may reduce Fc receptor binding (see, e.g.,
Shields R L et al., (2001) J Biol Chem 276: 6591-604).

[000182] In some embodiments, one or more amino in the constant region of a muscle-
targeting antibody described herein can be replaced with a different amino acid residue such that
the antibody has altered C1q binding and/or (e.g., and) reduced or abolished complement
dependent cytotoxicity (CDC). This approach is described in further detail in U.S. Pat. No.
6,194,551 (Idusogie et al). In some embodiments, one or more amino acid residues in the N-
terminal region of the CH2 domain of an antibody described herein are altered to thereby alter
the ability of the antibody to fix complement. This approach is described further in International
Publication No. WO 94/29351. In some embodiments, the Fc region of an antibody described
herein is modified to increase the ability of the antibody to mediate antibody dependent cellular
cytotoxicity (ADCC) and/or (e.g., and) to increase the affinity of the antibody for an Fcy
receptor. This approach is described further in International Publication No. WO 00/42072.
[000183] In some embodiments, the heavy and/or (e.g., and) light chain variable domain(s)
sequence(s) of the antibodies provided herein can be used to generate, for example, CDR-
grafted, chimeric, humanized, or composite human antibodies or antigen-binding fragments, as
described elsewhere herein. As understood by one of ordinary skill in the art, any variant, CDR-
grafted, chimeric, humanized, or composite antibodies derived from any of the antibodies
provided herein may be useful in the compositions and methods described herein and will
maintain the ability to specifically bind transferrin receptor, such that the variant, CDR-grafted,
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chimeric, humanized, or composite antibody has at least 50%, at least 60%, at least 70%, at least
80%, at least 90%, at least 95% or more binding to transferrin receptor relative to the original
antibody from which it is derived.
[000184] In some embodiments, the antibodies provided herein comprise mutations that
confer desirable properties to the antibodies. For example, to avoid potential complications due
to Fab-arm exchange, which is known to occur with native IgG4 mAbs, the antibodies provided
herein may comprise a stabilizing ‘Adair’ mutation (Angal S., et al., “A single amino acid
substitution abolishes the heterogeneity of chimeric mouse/human (IgG4) antibody,” Mol
Immunol 30, 105-108; 1993), where serine 228 (EU numbering; residue 241 Kabat numbering)
is converted to proline resulting in an IgG1-like hinge sequence. Accordingly, any of the
antibodies may include a stabilizing ‘Adair’ mutation.
[000185] As provided herein, antibodies of this disclosure may optionally comprise
constant regions or parts thereof. For example, a VL domain may be attached at its C-terminal
end to a light chain constant domain like Cx or CA. Similarly, a VH domain or portion thereof
may be attached to all or part of a heavy chain like IgA, IgD, IgE, IgG, and IgM, and any isotype
subclass. Antibodies may include suitable constant regions (see, for example, Kabat et al.,
Sequences of Proteins of Immunological Interest, No. 91-3242, National Institutes of Health
Publications, Bethesda, Md. (1991)). Therefore, antibodies within the scope of this may
disclosure include VH and VL domains, or an antigen binding portion thereof, combined with
any suitable constant regions.

il Muscle-Targeting Peptides
[000186] Some aspects of the disclosure provide muscle-targeting peptides as muscle-
targeting agents. Short peptide sequences (e.g., peptide sequences of 5-20 amino acids in
length) that bind to specific cell types have been described. For example, cell-targeting peptides
have been described in Vines e., et al., A. “Cell-penetrating and cell-targeting peptides in drug
delivery” Biochim Biophys Acta 2008, 1786: 126-38; Jarver P., et al., “In vivo biodistribution
and efficacy of peptide mediated delivery” Trends Pharmacol Sci 2010; 31: 528-35; Samoylova
T.IL, et al., “Elucidation of muscle-binding peptides by phage display screening” Muscle Nerve
1999; 22: 460-6; U.S. Patent No. 6,329,501, issued on December 11, 2001, entitled “METHODS
AND COMPOSITIONS FOR TARGETING COMPOUNDS TO MUSCLE”; and Samoylov
AM,, et al., “Recognition of cell-specific binding of phage display derived peptides using an
acoustic wave sensor.” Biomol Eng 2002; 18: 269-72; the entire contents of each of which are
incorporated herein by reference. By designing peptides to interact with specific cell surface
antigens (e.g., receptors), selectivity for a desired tissue, e.g., muscle, can be achieved. Skeletal
muscle-targeting has been investigated and a range of molecular payloads are able to be
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delivered. These approaches may have high selectivity for muscle tissue without many of the
practical disadvantages of a large antibody or viral particle. Accordingly, in some embodiments,
the muscle-targeting agent is a muscle-targeting peptide that is from 4 to 50 amino acids in
length. In some embodiments, the muscle-targeting peptide is 4, 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, or 50 amino acids in length. Muscle-targeting peptides can be
generated using any of several methods, such as phage display.

[000187] In some embodiments, a muscle-targeting peptide may bind to an internalizing
cell surface receptor that is overexpressed or relatively highly expressed in muscle cells, e.g. a
transferrin receptor, compared with certain other cells. In some embodiments, a muscle-
targeting peptide may target, e.g., bind to, a transferrin receptor. In some embodiments, a
peptide that targets a transferrin receptor may comprise a segment of a naturally occurring
ligand, e.g., transferrin. In some embodiments, a peptide that targets a transferrin receptor is as
described in US Patent No. 6,743,893, filed 11/30/2000, “RECEPTOR-MEDIATED UPTAKE
OF PEPTIDES THAT BIND THE HUMAN TRANSFERRIN RECEPTOR”. In some
embodiments, a peptide that targets a transferrin receptor is as described in Kawamoto, M. et al,
“A novel transferrin receptor-targeted hybrid peptide disintegrates cancer cell membrane to
induce rapid killing of cancer cells.” BMC Cancer. 2011 Aug 18;11:359. In some embodiments,
a peptide that targets a transferrin receptor is as described in US Patent No. 8,399,653, filed
5/20/2011, “TRANSFERRIN/TRANSFERRIN RECEPTOR-MEDIATED SIRNA
DELIVERY”.

[000188] As discussed above, examples of muscle targeting peptides have been reported.
For example, muscle-specific peptides were identified using phage display library presenting
surface heptapeptides. As one example a peptide having the amino acid sequence ASSLNTA
(SEQ ID NO: 975) bound to C2C12 murine myotubes in vitro, and bound to mouse muscle
tissue in vivo. Accordingly, in some embodiments, the muscle-targeting agent comprises the
amino acid sequence ASSLNIA (SEQ ID NO: 975). This peptide displayed improved
specificity for binding to heart and skeletal muscle tissue after intravenous injection in mice with
reduced binding to liver, kidney, and brain. Additional muscle-specific peptides have been
identified using phage display. For example, a 12 amino acid peptide was identified by phage
display library for muscle targeting in the context of treatment for Duchenne muscular
dystrophy. See, Yoshida D., et al., “Targeting of salicylate to skin and muscle following topical
injections in rats.” Int J Pharm 2002; 231: 177-84; the entire contents of which are hereby

incorporated by reference. Here, a 12 amino acid peptide having the sequence
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SKTENTHPQSTP (SEQ ID NO: 976) was identified and this muscle-targeting peptide showed
improved binding to C2C12 cells relative to the ASSLNIA (SEQ ID NO: 975) peptide.
[000189] An additional method for identifying peptides selective for muscle (e.g., skeletal
muscle) over other cell types includes in vitro selection, which has been described in Ghosh D.,
et al., “Selection of muscle-binding peptides from context-specific peptide-presenting phage
libraries for adenoviral vector targeting” J Virol 2005; 79: 13667-72; the entire contents of
which are incorporated herein by reference. By pre-incubating a random 12-mer peptide phage
display library with a mixture of non-muscle cell types, non-specific cell binders were selected
out. Following rounds of selection the 12 amino acid peptide TARGEHKEEELI (SEQ ID NO:
977) appeared most frequently. Accordingly, in some embodiments, the muscle-targeting agent
comprises the amino acid sequence TARGEHKEEELI (SEQ ID NO: 977).
[000190] A muscle-targeting agent may an amino acid-containing molecule or peptide. A
muscle-targeting peptide may correspond to a sequence of a protein that preferentially binds to a
protein receptor found in muscle cells. In some embodiments, a muscle-targeting peptide
contains a high propensity of hydrophobic amino acids, e.g. valine, such that the peptide
preferentially targets muscle cells. In some embodiments, a muscle-targeting peptide has not
been previously characterized or disclosed. These peptides may be conceived of, produced,
synthesized, and/or (e.g., and) derivatized using any of several methodologies, e.g. phage
displayed peptide libraries, one-bead one-compound peptide libraries, or positional scanning
synthetic peptide combinatorial libraries. Exemplary methodologies have been characterized in
the art and are incorporated by reference (Gray, B.P. and Brown, K.C. “Combinatorial Peptide
Libraries: Mining for Cell-Binding Peptides” Chem Rev. 2014, 114:2, 1020-1081.; Samoylova,
T.I. and Smith, B.F. “Elucidation of muscle-binding peptides by phage display screening.”
Muscle Nerve, 1999, 22:4. 460-6.). In some embodiments, a muscle-targeting peptide has been
previously disclosed (see, e.g. Writer MLJ. et al. “Targeted gene delivery to human airway
epithelial cells with synthetic vectors incorporating novel targeting peptides selected by phage
display.” J. Drug Targeting. 2004;12:185; Cai, D. “BDNF-mediated enhancement of
inflammation and injury in the aging heart.” Physiol Genomics. 2006, 24:3, 191-7.; Zhang, L.
“Molecular profiling of heart endothelial cells.” Circulation, 2005, 112:11, 1601-11.; McGuire,
M.J. et al. “In vitro selection of a peptide with high selectivity for cardiomyocytes in vivo.” J
Mol Biol. 2004, 342:1, 171-82.). Exemplary muscle-targeting peptides comprise an amino acid
sequence of the following group: CQAQGQLVC (SEQ ID NO: 978), CSERSMNFC (SEQ ID
NO: 979), CPKTRRVPC (SEQ ID NO: 980), WLSEAGPVVTVRALRGTGSW (SEQ ID NO:
981), ASSLNIA (SEQ ID NO: 975), CMQHSMRYVC (SEQ ID NO: 982), and DDTRHWG
(SEQ ID NO: 983). In some embodiments, a muscle-targeting peptide may comprise about 2-25
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amino acids, about 2-20 amino acids, about 2-15 amino acids, about 2-10 amino acids, or about
2-5 amino acids. Muscle-targeting peptides may comprise naturally-occurring amino acids, e.g.
cysteine, alanine, or non-naturally-occurring or modified amino acids. Non-naturally occurring
amino acids include f-amino acids, homo-amino acids, proline derivatives, 3-substituted alanine
derivatives, linear core amino acids, N-methyl amino acids, and others known in the art. In
some embodiments, a muscle-targeting peptide may be linear; in other embodiments, a muscle-
targeting peptide may be cyclic, e.g. bicyclic (see, e.g. Silvana, M.G. et al. Mol. Therapy, 2018,
26:1, 132-147.).

iii, Muscle-Targeting Receptor Ligands
[000191] A muscle-targeting agent may be a ligand, e.g. a ligand that binds to a receptor
protein. A muscle-targeting ligand may be a protein, e.g. transferrin, which binds to an
internalizing cell surface receptor expressed by a muscle cell. Accordingly, in some
embodiments, the muscle-targeting agent is transferrin, or a derivative thereof that binds to a
transferrin receptor. A muscle-targeting ligand may alternatively be a small molecule, e.g. a
lipophilic small molecule that preferentially targets muscle cells relative to other cell types.
Exemplary lipophilic small molecules that may target muscle cells include compounds
comprising cholesterol, cholesteryl, stearic acid, palmitic acid, oleic acid, oleyl, linolene, linoleic
acid, myristic acid, sterols, dihydrotestosterone, testosterone derivatives, glycerine, alkyl chains,
trityl groups, and alkoxy acids.

iv. Muscle-Targeting Aptamers
[000192] A muscle-targeting agent may be an aptamer, e.g. an RNA aptamer, which
preferentially targets muscle cells relative to other cell types. In some embodiments, a muscle-
targeting aptamer has not been previously characterized or disclosed. These aptamers may be
conceived of, produced, synthesized, and/or (e.g., and) derivatized using any of several
methodologies, e.g. Systematic Evolution of Ligands by Exponential Enrichment. Exemplary
methodologies have been characterized in the art and are incorporated by reference (Yan, A.C.
and Levy, M. “Aptamers and aptamer targeted delivery” RNA biology, 2009, 6:3, 316-20.;
Germer, K. et al. “RNA aptamers and their therapeutic and diagnostic applications.” Int. J.
Biochem. Mol. Biol. 2013; 4: 27-40.). In some embodiments, a muscle-targeting aptamer has
been previously disclosed (see, e.g. Phillippou, S. et al. “Selection and Identification of Skeletal-
Muscle-Targeted RNA Aptamers.” Mol Ther Nucleic Acids. 2018, 10:199-214.; Thiel, W.H. et
al. “Smooth Muscle Cell-targeted RNA Aptamer Inhibits Neointimal Formation.” Mol Ther.
2016, 24:4, 779-87.). Exemplary muscle-targeting aptamers include the AO1B RNA aptamer

and RNA Apt 14. In some embodiments, an aptamer is a nucleic acid-based aptamer, an
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oligonucleotide aptamer or a peptide aptamer. In some embodiments, an aptamer may be about
5-15 kDa, about 5-10 kDa, about 10-15 kDa, about 1-5 Da, about 1-3 kDa, or smaller.

V. Other Muscle-Targeting Agents
[000193] One strategy for targeting a muscle cell (e.g., a skeletal muscle cell) is to use a
substrate of a muscle transporter protein, such as a transporter protein expressed on the
sarcolemma. In some embodiments, the muscle-targeting agent is a substrate of an influx
transporter that is specific to muscle tissue. In some embodiments, the influx transporter is
specific to skeletal muscle tissue. Two main classes of transporters are expressed on the skeletal
muscle sarcolemma, (1) the adenosine triphosphate (ATP) binding cassette (ABC) superfamily,
which facilitate efflux from skeletal muscle tissue and (2) the solute carrier (SLC) superfamily,
which can facilitate the influx of substrates into skeletal muscle. In some embodiments, the
muscle-targeting agent is a substrate that binds to an ABC superfamily or an SLC superfamily of
transporters. In some embodiments, the substrate that binds to the ABC or SLC superfamily of
transporters is a naturally-occurring substrate. In some embodiments, the substrate that binds to
the ABC or SLC superfamily of transporters is a non-naturally occurring substrate, for example,
a synthetic derivative thereof that binds to the ABC or SLC superfamily of transporters.
[000194] In some embodiments, the muscle-targeting agent is any muscle targeting agent
described herein (e.g., antibodies, nucleic acids, small molecules, peptides, aptamers, lipids,
sugar moieties) that target SLC superfamily of transporters. In some embodiments, the muscle-
targeting agent is a substrate of an SLC superfamily of transporters. SLC transporters are either
equilibrative or use proton or sodium ion gradients created across the membrane to drive
transport of substrates. Exemplary SLC transporters that have high skeletal muscle expression
include, without limitation, the SATT transporter (ASCT1; SLC1A4), GLUT4 transporter
(SLC2A4), GLUT?7 transporter (GLUT7; SLC2A7), ATRC2 transporter (CAT-2; SLC7A2),
LATS3 transporter (KIAA0245; SLC7A6), PHT1 transporter (PTR4; SLC15A4), OATP-J
transporter (OATPSAT1; SLC21A15), OCT3 transporter (EMT; SLC22A3), OCTN2 transporter
(FLJ46769; SLC22A5), ENT transporters (ENT1; SLC29A1 and ENT2; SLC29A2), PAT2
transporter (SLC36A2), and SAT?2 transporter (KIAA1382; SLC38A2). These transporters can
facilitate the influx of substrates into skeletal muscle, providing opportunities for muscle
targeting.
[000195] In some embodiments, the muscle-targeting agent is a substrate of an
equilibrative nucleoside transporter 2 (ENT2) transporter. Relative to other transporters, ENT2
has one of the highest mRNA expressions in skeletal muscle. While human ENT2 (hENT2) is
expressed in most body organs such as brain, heart, placenta, thymus, pancreas, prostate, and
kidney, it is especially abundant in skeletal muscle. Human ENT?2 facilitates the uptake of its
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substrates depending on their concentration gradient. ENT?2 plays a role in maintaining
nucleoside homeostasis by transporting a wide range of purine and pyrimidine nucleobases. The
hENT?2 transporter has a low affinity for all nucleosides (adenosine, guanosine, uridine,
thymidine, and cytidine) except for inosine. Accordingly, in some embodiments, the muscle-
targeting agent is an ENT2 substrate. Exemplary ENT?2 substrates include, without limitation,
inosine, 2',3'-dideoxyinosine, and calofarabine. In some embodiments, any of the muscle-
targeting agents provided herein are associated with a molecular payload (e.g., oligonucleotide
payload). In some embodiments, the muscle-targeting agent is covalently linked to the molecular
payload. In some embodiments, the muscle-targeting agent is non-covalently linked to the
molecular payload.
[000196] In some embodiments, the muscle-targeting agent is a substrate of an organic
cation/carnitine transporter (OCTN2), which is a sodium ion-dependent, high affinity carnitine
transporter. In some embodiments, the muscle-targeting agent is carnitine, mildronate,
acetylcarnitine, or any derivative thereof that binds to OCTN2. In some embodiments, the
carnitine, mildronate, acetylcarnitine, or derivative thereof is covalently linked to the molecular
payload (e.g., oligonucleotide payload).
[000197] A muscle-targeting agent may be a protein that is protein that exists in at least
one soluble form that targets muscle cells. In some embodiments, a muscle-targeting protein
may be hemojuvelin (also known as repulsive guidance molecule C or hemochromatosis type 2
protein), a protein involved in iron overload and homeostasis. In some embodiments,
hemojuvelin may be full length or a fragment, or a mutant with at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, at least 98% or at least 99% sequence identity to a
functional hemojuvelin protein. In some embodiments, a hemojuvelin mutant may be a soluble
fragment, may lack a N-terminal signaling, and/or (e.g., and) lack a C-terminal anchoring
domain. In some embodiments, hemojuvelin may be annotated under GenBank RefSeq
Accession Numbers NM_001316767.1, NM_145277.4, NM_202004.3, NM_213652.3, or
NM_213653.3. It should be appreciated that a hemojuvelin may be of human, non-human
primate, or rodent origin.

B. Molecular Payloads
[000198] Some aspects of the disclosure provide molecular payloads, e.g., for modulating a
biological outcome, e.g., the transcription of a DNA sequence, the splicing and processing of a
RNA sequence, the expression of a protein, or the activity of a protein. In some embodiments, a
molecular payload is linked to, or otherwise associated with a muscle-targeting agent. In some
embodiments, such molecular payloads are capable of targeting to a muscle cell, e.g., via
specifically binding to a nucleic acid or protein in the muscle cell following delivery to the

67



muscle cell by an associated muscle-targeting agent. It should be appreciated that various types
of molecular payloads may be used in accordance with the disclosure. For example, the
molecular payload may comprise, or consist of, an oligonucleotide (e.g., antisense
oligonucleotide), a peptide (e.g., a peptide that binds a nucleic acid or protein associated with
disease in a muscle cell), a protein (e.g., a protein that binds a nucleic acid or protein associated
with disease in a muscle cell), or a small molecule (e.g., a small molecule that modulates the
function of a nucleic acid or protein associated with disease in a muscle cell). In some
embodiments, the molecular payload is an oligonucleotide that comprises a strand having a
region of complementarity to a mutated DMD allele. Exemplary molecular payloads are
described in further detail herein, however, it should be appreciated that the exemplary
molecular payloads provided herein are not meant to be limiting.

i Oligonucleotides
[000199] Aspects of the disclosure relate to oligonucleotides configured to modulate (e.g.,
increase) expression of dystrophin, e.g., from a DMD allele. In some embodiments,
oligonucleotides provided herein are configured to alter splicing of DMD pre-mRNA to promote
expression of dystrophin protein (e.g., a functional truncated dystrophin protein). In some
embodiments, oligonucleotides provided herein are configured to promote skipping of one or
more exons in DMD, e.g., in a mutated DMD allele, in order to restore the reading frame. In
some embodiments, the oligonucleotides allow for functional dystrophin protein expression
(e.g., as described in Lee T, Awano H, Yagi M, et al. 2'-O-Methyl RNA/Ethylene-Bridged
Nucleic Acid Chimera Antisense Oligonucleotides to Induce Dystrophin Exon 45 Skipping.
Genes. 2017;8(2):67 and Watanabe N, Nagata T, Satou Y, et al. NS-065/NCNP-01: an antisense
oligonucleotide for potential treatment of exon 53 skipping in Duchenne muscular dystrophy.
Mol Ther Nucleic Acids. 2018;13:442-449). In some embodiments, oligonucleotides provided
are configured to promote skipping of exon 45 to produce a shorter but functional version of
dystrophin (e.g., containing an in-frame deletion). In some embodiments, oligonucleotides are
provided that promote exon 45 skipping (e.g., which may be relevant in a substantial number of
patients, including, for example, patients amenable to exon 44 skipping, such as those having
deletions in DMD exons 7-44, 12-44, 18-44, 44, 46, 46-47, 46-48, 46-49, 46-51, 46-53, 46-55,
46-57, 46-59, 46-60, 46-67, 46-69, 46-75, or 46-79).
[000200] Table 8 provides non-limiting examples of sequences of oligonucleotides that are
useful for targeting DMD, e.g., for exon skipping, and for target sequences within DMD. In
some embodiments, an oligonucleotide may comprise any antisense sequence provided in Table

8 or a sequence complementary to a target sequence provided in Table 8.
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Table 8. Oligonucleotide sequences for targeting DMD.

SEQ Target sequence’ SEQ Antisense SEQ Antisense

ID g(S’ toq3’) D Sequence’ D Sequence’ Target Site

NO NO (5’10 3%) NO (5°to 3)
CUUUGCCAGUACA ACCACAUGCAGUU ACCACATGCAGTT

160 | rcuceaveueey | 400 |gcuacucecaaac | 840 |gracTeooanag | Inmon 44
UUGCCAGUACAAC UACCACAUGCAGU TACCACATGCAGT

161 | yecausucaua 401 | yeuacuceeaa 641 | reracTeGCan Intron 44
UUGCCAGUACAAC CUACCACAUGCAG CTACCACATGCAG

162 | y6eaveuceuac | 402 |yucuacucecan | 42 |rreTacTgean | Intron44
UGCCAGUACAACU ACCACAUGCAGUU ACCACATGCAGTT

163 | Geavgusay 403 | cuacugaca 643 | Gracreeea Intron 44
UGCCAGUACAACU UACCACAUGCAGU TACCACATGCAGT

164 | ccaucucgua 404 | yeuacuceea 644 | roracTeGea Intron 44
UGCCAGUACAACU CUACCACAUGCAG CTACCACATGCAG

165 | ccavcueauac 405 | yucuacucaca 645 | rrgTacTeeen | Inron44
UGCCAGUACAACU GCUACCACAUGCA GCTACCACATGCA

166 | coaveuceuace | 499 |cuucuacuceea | ©% |erTeTacTgea | Inton 44
GCCAGUACAACUG ACCACAUGCAGUU ACCACATGCAGTT

167 | caugueeu 407 | suacucee 647 | gracTece Intron 44
GCCAGUACAACUG UACCACAUGCAGU TACCACATGCAGT

168 | cauGuccua 408 | yeuacuace 648 | rgTacTGGe Intron 44
GCCAGUACAACUG CUACCACAUGCAG CTACCACATGCAG

169 | caucucsuac 409 | yuGuacucae 649 | rTGTACTGGC Intron 44
GCCAGUACAACUG GCUACCACAUGCA GCTACCACATGCA

170 | cavcussuace 410 | syucuacusee 650 | GrreTacTese Inwon 44
GCCAGUACAACUG UGCUACCACAUGC TGCTACCACATGC

171 | caveuseuacea | M1 |acuucuacucee | 89! |acrTeTacTeee | Intron 44
CCAGUACAACUGC CUACCACAUGCAG CTACCACATGCAG

172 | sucuceuac 412 | yyguacuce 652 | rrgTacTGG Intron 44
CCAGUACAACUGC GCUACCACAUGCA GCTACCACATGCA

173 | sucuseuace 413 | cuuGuacuce 653 | GrTaTACTGG Intron 44
CCAGUACAACUGC UGCUACCACAUGC TGCTACCACATGC

174 | s uGuseuacea 44 | AGuucuacyGG 654 | AGTTGTACTGG Intron 44
CAGUACAACUGCA GCUACCACAUGCA GCTACCACATGCA

175 |yeussuace 45 | suveuacue 655 |grreTAcTG Intron 44
CAGUACAACUGCA UGCUACCACAUGC TGCTACCACATGC

176 | yeuceuacea 416 | Acuucuacuc 656 | sgTTGTACTG Intron 44
AGUACAACUGCAU GCUACCACAUGCA GCTACCACATGCA

177 | suseuacc 7 | Guusuacy 657 | grrGTacT Intron 44
AGUACAACUGCAU UGCUACCACAUGC TGCTACCACATGC

178 | suceuacea 418 | A Guucuacy 658 | sGTTETACT Intron 44
GUACAACUGCAUG GUGCUACCACAUG GTGCTACCACATG

179 | yecuaceac 49 | cacuucuac 659 | cagTTGTAC Intron 44
GUACAACUGCAUG UGUGCUACCACAU TGTGCTACCACAT

180 | ygeuaccaca 420 | ceaguucuac 660 | GeaGTTGTAC Intron 44
AUAAAAAGACAUG UGAAGCCCCAUGU TGAAGCCCCATGT

181 | s66cuuca 421 | cyuuuuau 661 | crrTTTAT Intron 44

182 UCUUACAGGAACU 429 GCCAUCCUGGAGU 662 GCCATCCTGGAGT | Intron 44/exon 45
CCAGGAUGGC UCCUGUAAGA TCCTGTAAGA junction

1g3 |UCUUACAGGRACU [ [UGCCAUCCUGGAG | | TGCCATCCTGGAG | Intron 44/exon 45
CCAGGAUGGCA UUCCUGUAAGA TTCCTGTAAGA junction

|g4 | UCOUACAGGRACU [ "TAUGCCAUCCUGGA | [ATGCCATCCTGGA | Intron 44/exon 45
CCAGGAUGGCAU GUUCCUGUAAGA GTTCCTGTAAGA | junction

|g5 |CUUACAGGRACUC |, [UGCCAUCCUGGAG | | TGCCATCCTGGAG | Intron 44/exon 45
CAGGAUGGCA UUCCUGUAAG TTCCTGTAAG junction

|86 |CUUACAGGARCUC | "[AUGCCAUCCUGGRA | "|ATGCCATCCTGGA | Intron 44/exon 45
CAGGAUGGCAU GUUCCUGUAAG GTTCCTGTAAG junction

1g7 |CUUACAGGAACUC | |BAUGCCAUCCUGE | [AATGCCATCCTGG | Intron 44/exon 45
CAGGAUGGCAUU AGUUCCUGUAAG AGTTCCTGTAAG | junction
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UACAGGAACUCCA GCCAUCCUGGAGU GCCATCCTGGAGT | Intron 44/exon 45

188 | ccaucee 428 | yecucua 668 | rccTGTA junction
UACAGGAACUCCA UGCCAUCCUGGAG TGCCATCCTGGAG | Intron 44/exon 45

189 | Geavcaca 429 | yuccucua 669 | rrccTeTA junction
UACAGGAACUCCA AUGCCAUCCUGGA ATGCCATCCTGGA | Intron 44/exon 45

190 | seavceeau 430 | cuuccucua 670 | GrrccTeTA junction

191 UACAGGAACUCCA 431 AAUGCCAUCCUGG 671 AATGCCATCCTGG | Intron 44/exon 45
GGAUGGCAUU AGUUCCUGUA AGTTCCTGTA junction

197 |UACAGGAACUCCA | . |CCARUGCCAUCCU | . |CCAATGCCATCCT | Inron 44/cxon 45
GGAUGGCAUUGG GGAGUUCCUGUA GGAGTTCCTGTA | junction
ACAGGAACUCCAG UGCCAUCCUGGAG TGCCATCCTGGAG | Intron 44/exon 45

193 GAUGGCA 433 UUCCUGU 673 TTCCTGT junction
ACAGGAACUCCAG AUGCCAUCCUGGA ATGCCATCCTGGA | Intron 44/exon 45

194 | cavgecau 434 | cuuccucy 674 | GrrccTeT junction
ACAGGAACUCCAG AAUGCCAUCCUGG AATGCCATCCTGG | Intron 44/exon 45

195 | caveeeauy 435 | aguuccucy 675 | agTTCCTGT junction
ACAGGAACUCCAG CCAAUGCCAUCCU CCAATGCCATCCT | Intron 44/exon 45

196 | cavceeavuee 436 | ceacuuccucy 676 | GeaGTTCCTGT junction
ACAGGAACUCCAG CCCAAUGCCAUCC CCCAATGCCATCC | Intron 44/exon 45

197 | Gaveecavuses | 437 |veeacuuccucu | 977 |teeacTTCCTGT junction
CAGGAACUCCAGG AUGCCAUCCUGGA | __ |ATGCCATCCTGGA | Intron 44/exon 45

198 | avGeeau 438 | cuuccus 678 |grTCcTe junction

199 | CAGGRACUCCAGG [, [BAUGCCAUCCUGG | o IAATGCCATCCTGG | Intron 44/exon 45
AUGGCAUU AGUUCCUG AGTTCCTG junction
CAGGAACUCCAGG CCAAUGCCAUCCU CCAATGCCATCCT | Intron 44/exon 45

200 | 2yGeeavuce 440 | seacuuccuc 680 | GeaGTTCCTG junction
CAGGAACUCCAGG CCCAAUGCCAUCC CCCAATGCCATCC | Intron 44/exon 45

201 | 5yGeeavuGea 441 | yeeacuuccue 681 | 1gGaGTTCCTG junction

207 | CRGGRACUCCAGE | [GCCCARUGCCAUC | o) [GCCCAATGCCATC | Inwon 44/exon 45
AUGGCAUUGGGC CUGGAGUUCCUG CTGGAGTTCCTG | junction
AGGAACUCCAGGA AAUGCCAUCCUGG AATGCCATCCTGG | Intron 44/exon 45

203 | ygecauy 443 | acuuccy 683 | agTTCCT junction

204 |PGGAACUCCAGGA |, [CCAAUGCCAUCCU | o, |CCAATGCCATCCT | Intron 44/exon 45
UGGCAUUGG GGAGUUCCU GGAGTTCCT junction
AGGAACUCCAGGA CCCAAUGCCAUCC CCCAATGCCATCC | Intron 44/exon 45

205 | yeecavveae 445 | yeeacuucco 685 | TgeaGTTCCT junction
AGGAACUCCAGGA GCCCAAUGCCAUC GCCCAATGCCATC | Intron 44/exon 45

206 | yeeavuGace 446 | cueeacuuccy 686 | ~rgeagTTCCT junction
AGGAACUCCAGGA UGCCCAAUGCCAU TGCCCAATGCCAT | Intron 44/exon 45

207 |yegeavugaeen | 447 |couaeacuuccu | 887 |cetaeacTTecT junction
GGAACUCCAGGAU CCAAUGCCAUCCU CCAATGCCATCCT | Intron 44/exon 45

208 | soeauuce 448 | ceacuucc 688 | seacTTCC junction
GGAACUCCAGGAU CCCAAUGCCAUCC | . |CCCAATGCCATCC | Intron 44/exon 45

209 | goeavuces 449 | yeeacuuce 689 | rGeaGTTCC junction
GGAACUCCAGGAU UGCCCAAUGCCAU TGCCCAATGCCAT | Intron 44/exon 45

210 | s5eavucaaea 450 | ccuceacuuce 690 | ccrgeacTTCC junction
GGAACUCCAGGAU CUGCCCAAUGCCA CTGCCCAATGCCA | Intron 44/exon 45

211 | gecavueeaeag | 431 |uccuceaguuce | 991 | TecTesacTTee junction
GAACUCCAGGAUG CCAAUGCCAUCCU CCAATGCCATCCT

212 | Geavuce 452 | geaGuuc 692 | geaGTTC Exon 45
GAACUCCAGGAUG CCCAAUGCCAUCC CCCAATGCCATCC

213 | Geavvcee 453 | yeeacuuc 693 | rgeacTTC Exon 45
GAACUCCAGGAUG GCCCAAUGCCAUC GCCCAATGCCATC

214 | Gcavucese 454 | cugeacuuc 694 | c1GeaGTTC Exon 45
GAACUCCAGGAUG UGCCCAAUGCCAU TGCCCAATGCCAT

215 | seavucecen 455 | ccuceacuuc 695 | coreencTTC Exon 45
GAACUCCAGGAUG CUGCCCAAUGCCA CTGCCCAATGCCA

216 | GeauuGGGCAG 456 | yccuseacuuc 696 | tcorGeacTTC Exon 45
GAACUCCAGGAUG GCUGCCCAAUGCC GCTGCCCAATGCC

217 | geavucescace | 497 |avccuseaguuc | 897 |atceteeagrTe | EXOn4S
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AACUCCAGGAUGG

CCCAAUGCCAUCC

CCCAATGCCATCC

218 | cavucee 438 | yeeacuy 98 | rgeacTT Exoni43
29 | Caovsate | 499 |coceaun - | %9 |Cracaers | Eonds
20 | Cagooecen | 460 |ccoseacus | %0 |coracacrr | Bonds
21 | cavusceeas | 461 |vocoeeacon | 0! |recrocacrr | BondS
22 | cavsescace | 462 |accuseacon | 192 |arceraonerr | Bionés
3 [ACUCCRGGAUGRE | 1o TGOCCAROGECATC | 7o [GECCAATGCEATC | o
24 povsecca | 464 |coveency | 1% |ccrcoacr | Bron4d
25 |yoveeacae | 465 |uccooeaco | 799 |rectocaer | Bon43
26 |ooeeeen | 466 |ccosene | 706 |cerooac | Bron4d
27 |ceancocseen | 467 |ucaveoucus | 707 | reanterrens | BondS
28 | cancucoen | 468 |ucanveouco | 708 | reantorrer | Bion4d
29 | cancucsennc | 469 |aooennosoncn | 799 [aracaareraer | Bon4s
230 | ancucoeeanca | 470 |cavucanvcoue | 710 |carrcanzerre | BOn4S
B1 | seceaancanno | 71 |uscavocaave | 7M1 | rrocatrearte | BoR43
22 |goeanncaany | 472 |ovccnvucann | 712 | mrocatrean | Bion4d
233 |Gocemonanun | 473 |covgenvucany | 713 |errcearreant | Bon43
234 | Goonncany | 7% [vscavucan | 74 | rracarrean - | Bxon4d
25 | geenncaraon | 475 |coveenvoean | 715 |errcearrean | Bon43
236 |caonncanaonn | 476 |acovscavoenn | 716 |arrecarroan | EXoR43
27 |connean | 477 |ecnooen | 77 |cenraca | Bxonds
28 |coancnnno | 478 [oocavuca | 718 |Trecarrca | Bon43
239 | coancanaon | 479 |covecnvoca | 719 |orrecarnca | Bond3
240 | Genncannuna | 490 |Rcovscavuca | 720 |acrrecarnca | Bon®s
M1 | cancamn | 481 |ovacaoue | 721 | mrocarre | Bon4s
22 | Ganeanaon | 482 |aovecnooe | 722 |erreearae | Exond3
23 | cancamaonn | 493 |acovenove | 72 |nerrecarne | Bon4s
24 pacnnnon | 484 |covcave | 7% |erracarr | Bion4d
245 neanaon | 455 |covscny | 725 |eracear | Bonés
26 |pcannuna | 496 |acoveean | 726 |acrrecar | Bxond3
27 | neanaonny | 47 |cacoveeas | 72T |cacrrecar | Bronds
28 |oeannaacacn | 488 |aovscucanon | 728 | arrcerennrr | Bion4d
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AAUUCAGCAAUCC

AUCUGUUUUUGAG

ATCTGTTTTTGAG

249 |ycananacacau | 489 |cavuecucanruu | 72 |eaTrecTeaarr | BXOR4S
250 | Cannaacac | 490 |cuecueaas | 7% |trectemat | Exon4s
251 | cannnncaca | %91 |novecucano | 73! |arrectenar | Bron4S
252 | cananncagan | 492 |aavvccueany | 732 |Garaccrcant . | EAoR 45
253 | canaaacacave | 493 |coavvecueany. | 733 |coarracTeaat | EXoR 45
254 | nnnncaca | 4% |avvccvena | 7% |arrectean | on4s
255 | pannacacav | 493 |Gavvecuona | 755 |Garrectena | EXon4s
256 | pannncacave | 495 |ceavvacuona | 7% |ceatrectena | EXon 43
257 gg:igiguccuw 497 SgggggzUGAGGA 37 giggiéiTGAGGA Exon 45
258 | aaancaca | 498 [avvecuen . | 728 |arrecten . | Exon4s
259 | aanacacan | 499 |Gavvecuen | 739 |earrectea | Exon4s
260 | panacacave | 50 |ceavvecuon | 70 |cearracten | Exon 43
261 |uancaca | 01 |avvacve - | ™! |arrecte . | Exon4s
262 | pancagan | 902 |Gavvecue - | 72 |eatrecte . | Exon4s
263 | pancagave | 993 |ceavvacue | 73 |ceatrecte | Exon4s
264 | iacacas o | 5% |Gaovecu o | ™ |Garrect | Exonds
265 | nacaave | %5 |aeavuacy | 745 |cenrrecr | Bronds
266 | pcagavee . | 96 |aceavuae - | 76 |aceartec | Bxon4s
267 | acacavece | 597 |caseavee | 77 |caceartee | Exonds
268 | pcacavecca | 08 |ucaceavve | ™8 |rcacearzee | Bron#s
269 | cacavece | 909 |caceatva - | ™ |cacearze | Exon4s
270 | cagavecea | 910 |voaceauve - | 750 |reacearze | Exom4s
271 | Cagavoccacon | 511 |vbucaceavue | 751 | rrrroaceatro | Exon4s
272 ncavece o | 512 |Gacoavy - | 752 |éacatr | Bxon4s
273 | peavaccn | 513 |veaceavy - | 79 |tonceatr | Exends
274 | scnveccacun | 914 |vovonceauo | 75 |rrrreacearr | Fxon 43
275 | acaveceacono | 515 |ovovveaceavy | 755 |TrrrTeacears | BROn45
276 | Gavecen | 516 |ueaceau - | %6 |zeaceat | Eron4s
277 | Gavaccacon | 57 |obueaceay | 77 |trrroaceat | Exon4s
278 | caveccacunn | 918 |ouovucaceau - | 758 |Trrrroacear | Bon4S
279 | ERveecaconon | 519 | Govouveaceas | 7% | Grrrrreaceat | Exon4s
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UCCUCAAAAACAG

UACUGGCAUCUGU

TACTGGCATCTIGT

280 | avaccacua 320 | yuyucacea 760 | rrrreacea Ezon 43
281 ocecacon | 321 |owovucaces | 0! |Trrrmcacea | Bon4d
282 | nucccaconos | 922 |euvuucaces | 02 |orrrrrcaces | BRon®s
283 |vcocacun | 9% |uooucace - | 763 |rrrrcace | BRon43
284 |uecoacon0 | 924 [ovooucace | 0% |Trrrmeace | Bon4d
285 | uaccaguave | 925 |covouucace | 769 |crrrrrcace | Bxonds
286 | yeccacunvucy | 926 |cucovouucace | 190 |crorrrrreacs | Pronds
287 |cecacon | 927 |uoovcas | 167 |rrrrcac | Exonds
285 | ecacuno | 928 |ouooucac | 798 |rrrrmnc | Bron4d
280 | COCRRARACAGAD |, [ARUACUGGCAUC |y [FATACTOSCRICT | o
290 | cecaguavuco | 530 |cucuuooueas | 770 |crarrrricac | Bron43
291 |geenconvvcon | 331 |seocovoucac | 771 | reserrrrreac | Bon43
292 |ceacono - | 992 [uwoovea - | 72 |rrrraea | Brond
293 |ceagunn | 53 |covvooea | 773 |Grrrraea | Bronds
294 | ceaconovey | ¥ |cosovoovea | 74 |crerrrrrea | Bxonds
295 | ccaconuco | 535 |vcucovouuca | 775 | rererrrrre | BRon 43
296 |ccaconunounc | 538 |avcocuuouca | 776 |arcrerrrrrea | Bon4d
297 |caconoves | 57 |coevwove | 777 |crerrarre | Bonds
298 |cheononcon | 938 |vevcovouue | 778 | rererrrrre | Bxonés
299 | caguvvconc | 539 |aveucosouve | 779 |arercrrrrre | Bon4S
300 | cagomucuaca | 5% |cnvcvsovoons | 80 |carcrorrrrre. | EXon4s
301 |nconoucoac | 5 |mcosoovoy | 81 |srcrerrrrr | Bonds
02 | ncuaouconcn | 5% |crvcvouou | 782 |carercrrrer | Bonés
303 | cononcvacac | 343 |corvcucouoon | 783 |cearcrerrrrr | Bon43
304 | Guavveoae | ¥ |aocosoovs | 784 |arcrerrer | Bxonds
305 | Gunoucoaca | 345 |cavcocoovs | 789 |carensrrrr | Bron43
306 | Gunoucuacas | 346 |convovevuos | 86 |cearcrerrrr | Bron43
307 | gunoucoacacs | 347 |cocavcusovo | 87 |coearcrarrrr | Bon43
08 | pnoveone | 9 |acocoon | 89 |arererrr | Bonds
309 | avucuace | 349 |cavcocoon | ™9 |carcrorrr | Bron43
310 | saovcuncac | 990 |seavcoeuoo | ™90 |coarerrrr | Bxonds
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AAACAGAUGCCAG

CCUGUAGAAUACU

CCTGTAGAATACT

31 |yavucuacace 351 | ggeavcusuuy 791 | GGCATCTGTTT Exon 45
AAACAGAUGCCAG UCCUGUAGAAUAC TCCTGTAGAATAC

312 |yauucuacacea | 292 |vescavcucuou | 792 |TeecarcrerTT | EXOR4S
AACAGAUGCCAGU GUAGAAUACUGGC GTAGAATACTGGC

313 | auucuac 553 | aucucuu 793 | arcTeTT Exon 45
AACAGAUGCCAGU UGUAGAAUACUGG TGTAGAATACTGG

314 | suucuaca 354 | cavcucuu 794 | caTcTeTT Exon 45
AACAGAUGCCAGU CUGUAGAAUACUG CTGTAGAATACTG

315 | avucuacac 555 | geaucucuy 795 | GeaTeTGTT Exon 45
AACAGAUGCCAGU CCUGUAGAAUACU CCTGTAGAATACT

316 | ayucuacace 356 | geeaucucuy 796 | GeeaTCTGTT Exon 45

| AACAGAUGCCAGU UCCUGUAGAAUAC TCCTGTAGAATAC

317 | avucuacacea 357 | ygeeavcusuy 797 | 16GCATCTGTT Exon 45
AACAGAUGCCAGU UUCCUGUAGAAUA TTCCTGTAGAATA

318 | auucuacacear | 998 |cusecaucucuu | 798 |crescatcrerr | EXon4S
ACAGAUGCCAGUA UGUAGAAUACUGG TGTAGAATACTGG

319 |yucuaca 559 | cavcucy 799 | catcTaT Exon 45
ACAGAUGCCAGUA CUGUAGAAUACUG CTGTAGAATACTG

320 | yycuacac 560 | ceaucucy 800 | ceateToT Exon 45
ACAGAUGCCAGUA CCUGUAGAAUACU CCTGTAGAATACT

321 | yucuacace 561 | seeavcugy 801 | coeaTeTaT Exon 45
ACAGAUGCCAGUA | __. | UCCUGUAGAAUAC TCCTGTAGAATAC

322 | yucuacacea 562 | yeeaucucuy 802 | rogeaTeTaT Exon 45
ACAGAUGCCAGUA UUCCUGUAGAAUA TTCCTGTAGAATA

323 | yucuacacean 563 | cucacaucucy 803 | crgaeaTCTGT Exon 45
CAGAUGCCAGUAU UCCUGUAGAAUAC TCCTGTAGAATAC

324 |ycuacacea 564 | yeacavcus 804 | rGecaTcTG Exon 45
CAGAUGCCAGUAU UUCCUGUAGAAUA TTCCTGTAGAATA

325 |ycuacacean 565 | cugaeavcuG 805 | crgeeaTcTe Exon 45
CAGAUGCCAGUAU UUUUCCUGUAGAA TTTTCCTGTAGAA

326 |ycuacaceaaaa | 990 |uacucecavcue | 89 |tactecearcre | EXOn4S
AGAUGCCAGUAUU UUCCUGUAGAAUA TTCCTGTAGAATA

327 | cuacaceaa 567 | cugecaucu 807 | craeeaTeT Exon 45
AGAUGCCAGUAUU UUUUCCUGUAGAA TTTTCCTGTAGAA

328 | cuacaceanan 568 | yacucecaucy 808 | tacTGGCATCT Exon 45
AGAUGCCAGUAUU UUUUUCCUGUAGA TTTTTCCTGTAGA

329 | cuacaceanann | 969 |avacuceeavcy | 809 |aracteeeaTer | EXon4S
GAUGCCAGUAUUC | ... | UUUUCCUGUAGAA TTTTCCTGTAGAA

330 | yacaceanan 570 | yacuceeauc 810 | 1acrGaCATC Exon 45
GAUGCCAGUAUUC UUUUUCCUGUAGA TTTTTCCIGIAGA

331 | yacaceannan 571 | auacuGeeauc 811 | aracTGGCATC Exon 45
GAUGCCAGUAUUC AUUUUUCCUGUAG ATTTTTCCTGTAG

332 lyacacearaaay | 972 |aavacucecave | 812 |aaTacteeearc | EXOn43

333 | CAGRRARAAGAGG | . [UGUCGCCCUACCU | o . "[TGTCGCCCTACCT | Exon 45/intron 45
UAGGGCGACA CUUUUUUCUG CTTTTTICIG junction

334 |CAGARAAAAGAGG | o, [CUGUCGCCCUACC | o, |CTGTCGCCCTACC | Exon 45/intron 45
UAGGGCGACAG UCUUUUUUCUG TCTTTTTICTG junction

335 |CAGARRARAGAGG | (o [UCUGUCGCCCUAC | o o |TCTGICGCCCTAC | Exon 45/intron 45
UAGGGCGACAGA CUCUUUUUUCUG CTCTTTTTTCTG | junction

336 |AGAABABAGAGGU | . [UGUCGCCCUACCU [ o) [ TGTCGCCCTACCT | Exon 45/intron 45
AGGGCGACA CUUUUUUCU CITTTTICT junction

337 |PGRRRARAGAGGU | o [CUGUCGCCCUACC [ o [CTGTCGCCCTACC | Exon 45/intron 45
AGGGCGACAG UCUUUUUUCY TCTTTTTTCT junction

338 AGAAAAAAGAGGU 578 UCUGUCGCCCUAC 818 TCTGTCGCCCTAC | Exon 45/intron 45
AGGGCGACAGA CUCUUUUUUCU CTCTTTTTICT unction

339 | AGAARARAGAGGU | o |AUCUGUCGCCCUA [ o) "[ATCTGTCGCCCTA | Exon 45/intron 45
AGGGCGACAGAU CCUCUUUUUUCY CCTCTTTTTTCT | junction

240 |GARRAAAGAGGUA | (o [UGUCGCCCUACCU | o, | TGTCGCCCTACCT | Exon 45/intron 45
GGGCGACA CUUUUUUC CITTTTIC junction

341 | GAABARAGAGGUA | (oo [CUGUCGCCCUACC | o, [CTGICGCCCTACC | Exon 45/intron 45
GGGCGACAG ucuuuuuuc TCTTTTTTC junction
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GAAAAAAGAGGUA UCUGUCGCCCUAC TCTGTCGCCCTAC | Exon 45/intron 45

342 GGGCGACAGA 582 CUCuUUUuuUC 822 CTCTTTITTC junction
GAAAAAAGAGGUA AUCUGUCGCCCUA ATCTGTCGCCCTA | Exon 45/intron 45

343 GGGCGACAGAU 583 CCUCuuUuuuuUC 823 CCTCTTITTIC junction

344 GAAAAAAGAGGUA 584 GAUCUGUCGCCCU 824 GATCTGTCGCCCT | Exon 45/intron 45
GGGCGACAGAUC ACCUCUUUUUUC ACCTCTITTITTTC junction

345 AAAAAAGAGGUAG 585 UGUCGCCCUACCU 825 TGTCGCCCTACCT | Exon 45/intron 45
GGCGACA CuUUUUUU CTTTITT junction

346 AAAAAAGAGGUAG 586 CUGUCGCCCUACC 826 CTGTCGCCCTACC | Exon 45/intron 45
GGCGACAG UCuUuUuUuUUU TCTTTTTT junction

347 AAABAAGAGGUAG 587 UCUGUCGCCCUAC 827 TCTGTCGCCCTAC | Exon 45/intron 45
GGCGACAGA CUCUUUUUU CTCTITTITT junction
AAAAAAGAGGUAG AUCUGUCGCCCUA 5 ATCTGTICGCCCTA | Exon 45/intron 45

348 GGCGACAGAU 588 CCUCUUUUUU 828 CCTCTTITTTT junction
AAAAAAGAGGUAG GAUCUGUCGCCCU GATCTGTCGCCCT | Exon 45/intron 45

349 GGCGACAGAUC 589 ACCUCUUUUUU 829 ACCTCTTTTTT junction
AAAAAAGAGGUAG AGAUCUGUCGCCC AGATCTGTCGCCC | Exon 45/intron 45

350 GGCGACAGAUCU 590 UACCUCUUUUUU 830 TACCTCTTTTTT junction
AAAAAGAGGUAGG CUGUCGCCCUACC CTGTCGCCCTACC | Exon 45/intron 45

351 GCGACAG 591 UCyUuUuUUU 831 TCTTTTT junction

352 AAAAAGAGGUAGG 590 UCUGUCGCCCUAC 832 TCTGTCGCCCTAC | Exon 45/intron 45
GCGACAGA CUCUUUUU CTCTTTTIT junction
AAAAAGAGGUAGG AUCUGUCGCCCUA ATCTGTCGCCCTA | Exon 45/intron 45

353 GCGACAGAU 593 CCUCUUUUU 833 CCTCTTTTIT junction

354 AAAAAGAGGUAGG 504 GAUCUGUCGCCCU 834 GATCTGTCGCCCT | Exon 45/intron 45
GCGACAGAUC ACCUCUUUUU ACCTCTTTTT junction
AAAAAGAGGUAGG AGAUCUGUCGCCC AGATCTGTCGCCC | Exon 45/intron 45

355 GCGACAGAUCU 595 UACCUCUUUUU 835 TACCTCTTTTT junction

356 AAAAGAGGUAGGG 596 UCUGUCGCCCUAC 836 TCTGTCGCCCTAC | Exon 45/intron 45
CGACAGA CUCUUUU CTCTTTT junction

357 AAAAGAGGUAGGG 597 AUCUGUCGCCCUA 837 ATCTGTCGCCCTA | Exon 45/intron 45
CGACAGAU CCUCUUUU CCTCTTTT junction

358 AAAAGAGGUAGGG 508 GAUCUGUCGCCCU 238 GATCTGTCGCCCT | Exon 45/intron 45
CGACAGAUC ACCUCUUUU ACCTCTTTIT junction
AAAAGAGGUAGGG AGAUCUGUCGCCC AGATCTGTCGCCC | Exon 45/intron 45

359 CGACAGAUCU 599 UACCUCUUUU 839 TACCTCTTITT junction
AAAGAGGUAGGGC AUCUGUCGCCCUA ATCTGTCGCCCTA | Exon 45/intron 45

360 GACAGAU 600 CCUCUUU 840 CCTCTTT junction
AAAGAGGUAGGGC GAUCUGUCGCCCU GATCTGTCGCCCT | Exon 45/intron 45

361 GACAGAUC 601 ACCUCUUU 841 ACCTCTTT junction

362 AAAGAGGUAGGGC 602 AGAUCUGUCGCCC 842 AGATCTGTCGCCC | Exon 45/intron 45
GACAGAUCU UACCUCUUU TACCTCTTT junction

363 AAGAGGUAGGGCG 603 GAUCUGUCGCCCU 843 GATCTGTICGCCCT | Exon 45/intron 45
ACAGAUC ACCUCUU ACCTCTT junction

364 AAGAGGUAGGGCG 604 AGAUCUGUCGCCC 844 AGATCTGTCGCCC | Exon 45/intron 45
ACAGAUCU UACCUCUU TACCTCTT junction

365 AGAGGUAGGGCGA 605 AGAUCUGUCGCCC 845 AGATCTGICGCCC | Exon 45/intron 45
CAGAUCU UACCUCU TACCTCT junction
AGAGGUAGGGCGA CUAUUAGAUCUGU CTATTAGATCTGT | Exon 45/intron 45

366 CAGAUCUAAUAG 606 CGCCCUACCUCU 846 CGCCCTACCTCT junction

367 GAGGUAGGGCGAC 607 CUAUUAGAUCUGU 847 CTATTAGATCTGT | Exon 45/intron 45
AGAUCUAAUAG CGCCCUACCUC CGCCCTACCTC junction

368 GAGGUAGGGCGAC 608 CCUAUUAGAUCUG 848 CCTATTAGATCTG | Exon 45/intron 45
AGAUCUAAUAGG UCGCCCUACCUC TCGCCCTACCTC junction

369 AGGUAGGGCGACA 600 CUAUUAGAUCUGU 849 CTATTAGATCTGT | Exon 45/intron 45
GAUCUAAUAG CGCCCUACCU CGCCCTACCT junction
AGGUAGGGCGACA CCUAUUAGAUCUG CCTATTAGATCTG | Exon 45/intron 45

370 GAUCUAAUAGG 610 UCGCCCUACCU 850 TCGCCCTACCT junction
AGGUAGGGCGACA UCCUAUUAGAUCU TCCTATTAGATCT | Exon 45/intron 45

371 GAUCUAAUAGGA 611 GUCGCCCUACCU 851 GTCGCCCTACCT junction
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379 |GGUAGGGCGACAG | [CUAUUAGAUCUGU | o, [CTATTAGATCTGT | Exon 43/intron 45
AUCUAAUAG CGCCCUACC CGCCCTACC junction

373 |GGUAGGGCGACAG | ) o [CCUAUUAGRUCUG | . [CCTATTAGATCTG | Exon 45/intron 45
AUCUARUAGG UCGCCCUACC TCGCCCTACC junction

374 |GCUAGGGCGACAG | )\ [UCCUAUUAGAUCU | o, |TCCTATTAGATCT | Exon 45/intron 45
AUCUAAUAGGA GUCGCCCUACC GTCGCCCTACC | junction

375 |GBUAGGGCGACAG | . o [UUCCURUUAGAUC | o o [TTCCTATTAGATC | Exon 45/intron 43
AUCUAAUAGGAA UGUCGCCCUACC TGTCGCCCTACC | junction

36 | voomavne - | 616 |ceoccone | 956 |caccenac | aton 43

377 scomaoncs | 817 |ucceccone | 857 |rcccecrac | Inwon4s

378 | comaoncen | 618 |aucccccone | 858 |ercoecerae | 1won 43

39 | ucuanuacenn | 619 |oocecccuac | 959 |rorcceerac | Iion 43

380 | ucosoncean | 020 |cusocecccunc. | 390 |crercecccrac. | Ioionds

1 | conmoncen | 921 |acecccun | 991 [srcecccra | Inwon4s

32 |connuacenn | 622 |ucocececon | 862 |rerceceera | lotonés

33 | comnoncenns | 623 |cucucecccon | 863 |crorcaccera | IIon 49

384 | AGCECGRCAGADT | ) "[UCCURDUAGAUCD | o, “[TCCTATIAGATCT | |

35 [oanvacean | 25 vvccccco | 993 |orcaccer | Inwon4s

386 |umnoncerno | 626 |cucuceeoco | 896 |crerceceer | mon 43

7 nnoncen | 627 |eococce | 867 |Grceeee | nton 43

88 pnoncoma | 628 |ocucecee | 868 | razcecce | o 43

9 pnoncorno | 629 |evsuceece | 999 |croreacce | aton 43

90 |evoanse | 630 oaomnvco | 10 |garanger | Inwonds

91 |evoannce | 631 oonomnoco | 7 |rraraarcr | lwonés

392 | quennacec | 932 |covaonaoco | 72 |crrataatcr | on 43

393 | ccoennaceca | 633 |ccoonuaavco | 813 |ccrmataarer | Inron 43

94 | Geveannaccnc | 34 |vscounvaaocy | 74 |secrrarasscr | 1nwon43

395 | coanane S8 | 635 | aen  CCUCEY | gg5 | TTTTEACCCTECT | fnwon 45

396 | oooannee 00 | 636 oo DT ECCCUEE | grg |COTTIIACECTCC | nron 45

97 | cosmnacec | 037 |covnomaoe | 877 |crratasnc | Inwonds

398 | cosanacacn | 038 |covnumaoe | 878 |cormaranne | Won 43

399 | cosanacscac | 639 |vecoonuanoe | 99 |recrrataarc | oon 43

T Each thymine base (T) in any one of the oligonucleotides and/or target sequences provided in Table 8 may

independently and optionally be replaced with a uracil base (U), and/or each U may independently and optionally

be replaced with a T. Target sequences listed in Table 8 contain U’s, but binding of a DMD-targeting
oligonucleotide to RNA and/or DNA is contemplated.
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[000201] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) targets a region of a DMD sequence. In some embodiments, an oligonucleotide
useful for targeting DMD (e.g., for exon skipping) targets a region of a DMD RNA (e.g., the
Dp427m transcript of SEQ ID NO: 130). In some embodiments, an oligonucleotide useful for
targeting DMD (e.g., for exon skipping) comprises a region of complementarity to a DMD RNA
(e.g., the Dp427m transcript of SEQ ID NO: 130). In some embodiments, an oligonucleotide
useful for targeting DMD (e.g., for exon skipping) comprises a region of complementarity to an
exon of a DMD RNA (e.g., SEQ ID NO: 131, 954, or 972). In some embodiments, an
oligonucleotide useful for targeting DMD (e.g., for exon skipping) comprises a region of
complementarity to an intron of a DMD RNA (e.g., SEQ ID NO: 958 or 967). In some
embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon skipping) comprises a
region of complementarity to a portion of a DMD sequence (e.g., a sequence provided by any
one of SEQ ID NOs: 955-957, 959-966, 968-971, and 973). Examples of DMD sequences are
provided below. Each of the DMD sequences provided below include thymine nucleotides (T’s),
but it should be understood that each sequence can represent a DNA sequence or an RNA
sequence in which any or all of the T’s would be replaced with uracil nucleotides (U’s).
[000202] - Homo sapiens dystrophin (DMD), transcript variant Dp427m, mRNA (NCBI

Reference Sequence: NM_004006.2)

TCCTGGCATCAGTTACTGTGTTGACTCACTCAGTIGTTGGGATCACTCACTTTCCCCCTACAGGACTCAGATCTGGGA
GGCAATTACCTTCGGAGAAAAACGAATAGGAAAAACTGAAGTGTTACTTTTTTTAAAGCTGCTGAAGTTTGTTGGTT
TCTCATTGTTTTTAAGCCTACTGGAGCAATAAAGTTTGAAGAACTTTTACCAGGTTTTITTTTATCGCTGCCTTGATA
TACACTTTTCAAAATGCTTTGGTGGGAAGAAGTAGAGGACTGTTATGAAAGAGAAGATGTTCARAAGARAACATTICA
CAAAATGGGTAAATGCACAATTTTCTAAGTTTGGGAAGCAGCATATTGAGAACCTCTTCAGTGACCTACAGGATGGG
AGGCGCCTCCTAGACCTCCTCGAAGGCCTGACAGGGCAAAAACTGCCAAAAGAAANAGGATCCACAAGAGTTCATGC
CCTGAACAATGTCAACAAGGCACTGCGGGTTTTGCAGAACAATAATGTTGATT TAGTGAATATTGGAAGTACTGACA
TCGTAGATGGAAATCATAAACTGACTCTTGGTTTGATTTGGAATATAATCCTCCACTGGCAGGTCAAAAATGTAATG
AAAAATATCATGGCTGGATTGCAACAAACCAACAGTGAAAAGATTCTCCTGAGCTGGGTCCGACAATCAACTCGTAA
TTATCCACAGGTTAATGTAATCAACTTCACCACCAGCTGGTCTGATGGCCTGGCTTTGAATGCTCTCATCCATAGTC
ATAGGCCAGACCTATTTGACTGGAATAGTGTGGTTTGCCAGCAGTCAGCCACACAACGACTGGAACATGCATTCAAC
ATCGCCAGATATCAATTAGGCATAGAGAAACTACTCGATCCTGAAGATGTTGATACCACCTATCCAGATAAGAAGTC
CATCTTAATGTACATCACATCACTCTTCCAAGTTTTGCCTCAACAAGTGAGCATTGAAGCCATCCAGGAAGTGGAAA
TGTTGCCAAGGCCACCTAAAGTGACTAAAGAAGAACATTTTCAGTTACATCATCAAATGCACTATTCTCAACAGATC
ACGGTCAGTCTAGCACAGGGATATGAGAGAACTTCTTCCCCTAAGCCTCGATTCAAGAGCTATGCCTACACACAGGC
TGCTTATGTCACCACCTCTGACCCTACACGGAGCCCATTTICCTTCACAGCATTTGGAAGCTCCTGAAGACAAGTCAT
TTGGCAGTTCATTGATGGAGAGTGAAGTAAACCTGGACCGTTATCAAACAGCTTTAGAAGAAGTATTATCGTGGCTT
CTTTCTGCTGAGGACACATTGCAAGCACAAGGAGAGATTTCTAATGATGTGGAAGTGGTGAAAGACCAGTTTCATAC
TCATGAGGGGTACATGATGGATTTGACAGCCCATCAGGGCCGGGTTGGTAATATTICTACAATTGGGAAGTARGCTGA
TTGGAACAGGAAAATTATCAGAAGATGAAGAAACTGAAGTACAAGAGCAGATGAATCTCCTAAATTCAAGATGGGAA
TGCCTCAGGGTAGCTAGCATGGAAAAACAAAGCAATTTACATAGAGTTITAATGGATCTCCAGAATCAGAAACTGAA
AGAGTTGAATGACTGGCTAACAAAAACAGAAGAAAGAACAAGGAAAATGGAGGAAGAGCCTCTTGGACCTGATICTIG
AAGACCTAAAACGCCAAGTACAACAACATAAGGTGCTTCAAGAAGATCTAGAACAAGAACAAGTCAGGGTCAATTICT
CTCACTCACATGGTGGTGGTAGTTGATGAATCTAGTGGAGATCACGCAACTGCTGCTTTGGAAGAACAACTTAAGGT
ATTGGGAGATCGATGGGCAAACATCTGTAGATGGACAGAAGACCGCTGGGTTICTTTTACAAGACATCCTTCTCAAAT
GGCAACGTCITACTGAAGAACAGTGCCTITTITTAGTIGCATGGCTTTCAGAAAAAGAAGATGCAGTGAACAAGATTCAC
ACAACTGGCTTTAAAGATCAAAATGAAATGTTATCAAGTCTTCAAAAACTGGCCGTITTTAARAGCGGATCTAGAAAR
GAAAAAGCAATCCATGGGCAAACTGTATTCACTCAAACAAGATCTTICTTTCAACACTGAAGAATAAGTCAGTGACCC
AGAAGACGGAAGCATGGCTGGATAACTTTGCCCGGTGITGGGATAATTTAGTCCAAAAACTTGAAAAGAGTACAGCA
CAGATTTCACAGGCTGTCACCACCACTCAGCCATCACTAACACAGACAACTGTAATGGAAACAGTAACTACGGTGAC
CACAAGGGAACAGATCCTGGTAAAGCATGCTCAAGAGGAACTTCCACCACCACCTCCCCAAAAGAAGAGGCAGATTA
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CTGTGGATICTGAAATTAGGAAAAGGTTGGATGTTGATATAACTGAACTTICACAGCTGGATTACTCGCTCAGAAGCT
GTGTTGCAGAGTCCTGAATTTGCAATCTTTCGGAAGGAAGGCAACTTCTCAGACTTAAAAGAAAAAGTCAATGCCAT
AGAGCGAGAAAAAGCTGAGAAGTTCAGRAAACTGCAAGATGCCAGCAGATCAGCTCAGGCCCTGGTGGAACAGATGG
TGAATGAGGGTGTTAATGCAGATAGCATCAAACAAGCCTCAGAACAACTGAACAGCCGGTGGATCGAATTCTGCCAG
TTGCTAAGTGAGAGACTTAACTGGCTGGAGTATCAGAACAACATCATCGCTTTICTATAATCAGCTACAACAATTGGA
GCAGATGACAACTACTGCTGAAAACTGGTTGAAAATCCAACCCACCACCCCATCAGAGCCAACAGCAATTARAAGTC
AGTTAAAAATTTGTAAGGATGAAGTCAACCGGCTATCAGGTCTTCAACCTCAAATTGAACGATTAAARAATTCAAAGC
ATAGCCCTGAAAGAGAAAGGACAAGGACCCATGTTCCTGGATGCAGACTTTGTGGCCTTTACAAATCATTTTAAGCA
AGTCTTTTCTIGATGTGCAGGCCAGAGAGAAAGAGCTACAGACAATTTTTGACACTTTGCCACCAATGCGCTATCAGG
AGACCATGAGTGCCATCAGGACATGGGTCCAGCAGTCAGAAACCAAACTCTCCATACCTCAACTTAGTGTCACCGAC
TATGAAATCATGGAGCAGAGACTCGGGGAATTGCAGGCTTTACAAAGTTCTCTGCAAGAGCAACAAAGTGGCCTATA
CTATCTCAGCACCACTGTGAAAGAGATGTCGAAGAAAGCGCCCTCTGAAATTAGCCGGAAATATCAATCAGAATTIG
AAGAAATTGAGGGACGCTGGAAGAAGCTCTCCTICCCAGCTGGTTGAGCATTIGTCAAAAGCTAGAGGAGCAAATGAAT
AAACTCCGAAAAATTCAGAATCACATACAAACCCTGAAGAAATGGATGGCTGAAGTTGATGTTTTTCTGAAGGAGGA
ATGGCCTGCCCTTGGGGATTCAGAAATTCTARARAAAGCAGCTGARAACAGTGCAGACTTTTAGTCAGTGATATTCAGA
CAATTCAGCCCAGTCTAARACAGTGTCAATGAAGGTGGGCAGAAGATAAAGAATGAAGCAGAGCCAGAGTTTIGCTTCG
AGACTTGAGACAGAACTCAAAGAACTTAACACTCAGTGGGATCACATGTGCCAACAGGTCTATGCCAGAANAGGAGGC
CTTGAAGGGAGGTTTGGAGAAAACTGTAAGCCTICCAGAAAGATCTATCAGAGATGCACGAATGGATGACACAAGCTG
AAGAAGAGTATCTTGAGAGAGATTITTGAATATAAAACTCCAGATGAATTACAGAAAGCAGTTGAAGAGATGAAGAGA
GCTAAAGAAGAGGCCCAACAAAAAGAAGCGAAAGTGAAACTCCTTACTGAGTICTGTAAATAGTGTCATAGCTCAAGC
TCCACCTIGTAGCACAAGAGGCCTTAAAAAAGGAACTTGAAACTCTAACCACCAACTACCAGTGGCTCTGCACTAGGC
TGAATGGGAAATGCAAGACTTTGGAAGAAGTTTGGGCATGTTGGCATGAGTTATTGTCATACTTGGAGAAAGCAAAC
AAGTGGCTAAATGAAGTAGARATTTAAACTTAAARACCACTGAAAACATTCCTGGCGGAGCTGAGGAAATCTCTGAGGT
GCTAGATTCACTTGAAAATTTGATGCGACATTCAGAGGATAACCCAAATCAGATTCGCATATTGGCACAGACCCTAA
CAGATGGCGGAGTCATGGATGAGCTAATCAATGAGGAACTTGAGACATTTAATTCTCGTTGGAGGGAACTACATGAA
GAGGCTGTAAGGAGGCAAAAGTTGCTTGAACAGAGCATCCAGTCTGCCCAGGAGACTGARAARATCCTTACACTTAAT
CCAGGAGTCCCTCACATTCATTGACAAGCAGTTIGGCAGCTTATATTGCAGACAAGGTGGACGCAGCTCAAATGCCTC
AGGAAGCCCAGAAAATCCAATCTGATTTGACAAGTCATGAGATCAGTTTAGAAGAAATGAAGAAACATAATCAGGGG
AAGGAGGCTGCCCARAAGAGTCCTGTCTCAGATTIGATGTTGCACAGAAAARATTACAAGATGTCTCCATGAAGTTTCG
ATTATTCCAGAAACCAGCCAATTTTGAGCAGCGTCTACAAGAAAGTAAGATGATTTTAGATGAAGTGAAGATGCACT
TGCCTGCATTGGAAACAAAGAGTGTGGAACAGGAAGTAGTACAGTCACAGCTAAATCATTIGTGTGAACTTGTATARA
AGTCTGAGTGAAGTGAAGTCTGAAGTGGARATGGTGATAAAGACTGGACGTCAGATTGTACAGAAARAGCAGACGGA
AAATCCCAAAGAACTTGATGAAAGAGTAACAGCTTTGAAATTGCATTATAATGAGCTGGGAGCAAAGGTAACAGAAA
GAAAGCAACAGTTGGAGAAATGCTTGAAATTGTCCCGTAAGATGCGAAAGGAAATGAATGTCTTGACAGAATGGCTG
GCAGCTACAGATATGGAATTGACAAAGAGATCAGCAGTITGAAGGAATGCCTAGTAATTTIGGATTCTGRAAGTTIGCCTG
GGGAAAGGCTACTCAAAAAGAGATTGAGAAACAGAAGGTGCACCTGAAGAGTATCACAGAGGTAGGAGAGGCCTTIGA
AAACAGTTTTGGGCAAGAAGGAGACGTTGGTGGAAGATAAACTCAGTCTTCTGAATAGTAACTGGATAGCTGTCACC
TCCCGAGCAGAAGAGTGGTTAAATCTTTTGTTGGAATACCAGAAACACATGGAAACTTTTGACCAGAATGTGGACCA
CATCACAAAGTGGATCATTCAGGCTGACACACTTTTGGATGAATCAGAGAAARAAGAAACCCCAGCAAARAGALGACG
TGCTTAAGCGTTTAAAGGCAGAACTGAATGACATACGCCCAAAGGTGGACTCTACACGTGACCAAGCAGCAAACTTG
ATGGCAAACCGCGGTGACCACTGCAGGARATTAGTAGAGCCCCAAATCTCAGAGCTCAACCATCGATTTGCAGCCAT
TTCACACAGRATTAAGACTGGARAGGCCTCCATTCCTTTIGAAGGAATTGGAGCAGTTTAACTCAGATATACAAAAAT
TGCTTGAACCACTGGAGGCTGAAATTCAGCAGGGGGTGAATCTGAAAGAGGAAGACTTICAATAAAGATATGAATGAA
GACAATGAGGGTACTGTAAAAGAATTGTTGCAAAGAGGAGACAACTTACAACARAGAATCACAGATGAGAGAAAGCG
AGAGGAAATAAAGATAAAACAGCAGCTGTTACAGACAAAACATAATGCTCTCAAGGATTTGAGGTCTCARAGAAGAA
AAAAGGCTCTAGAAATTTCTCATCAGTGGTATCAGTACAAGAGGCAGGCTGATGATCTCCTGAAATGCTTGGATGAC
ATTGAARMAAAATTAGCCAGCCTACCTGAGCCCAGAGATGAAAGGAAAATARAGGAAATTGATCGGGAATTGCAGAA
GAAGAAAGAGGAGCTGAATGCAGTGCGTAGGCAAGCTGAGGGCTTGTCTGAGGATGGGGCCGCAATGGCAGTGGAGC
CAACTCAGATCCAGCTCAGCAAGCGCTGGCGGGAAATTGAGAGCAAATTTGCTCAGTTTCGAAGACTCAACTTTGCA
CAAATTCACACTGTCCGTGAAGAAACGATGATGGTGATGACTGAAGACATGCCTTTGGAAATTTCTTATGTGCCTTC
TACTTATTTGACTGAAATCACTCATGTCTCACAAGCCCTATTAGAAGTGGAACAACTTCTCAATGCTCCTGACCTICT
GTGCTAAGGACTTTGAAGATCTCTTTAAGCAAGAGGAGTCTCTGAAGAATATAAARAGATAGTCTACAACAAAGCTCA
GGTCGGATTGACATTATTCATAGCAAGAAGACAGCAGCATTGCAAAGTGCAACGCCTGTGGARAGGGTGAAGCTACA
GGAAGCTCTCTCCCAGCTTGATTTCCAATGGGAAAAAGTTAACARAATGTACAAGGACCGACAAGGGCGATTTGACA
GATCTGITGAGAAATGGCGGCGTTTICATTATGATATAAAGATATTTAATCAGTGGCTAACAGAAGCTGAACAGTTT
CTCAGAAAGACACAAATTCCTGAGAATTGGGAACATGCTAAATACAAATGGTATCTTAAGGAACTCCAGGATGGCAT
TGGGCAGCGGCAAACTGTTGTCAGAACATTGAATGCAACTGGGGAAGARATAATTCAGCAATCCTCAAAAACAGATG
CCAGTATTCTACAGGAAAAATTGGGAAGCCTGAATCTGCGGTGGCAGGAGGTCTGCAAACAGCTGTCAGACAGARARAA
AAGAGGCTAGAAGAACAAAAGAATATCTTGTCAGAATTTCAAAGAGATTTAAATGAATTTGTTTTATGGT TGGAGGA
AGCAGATAACATTGCTAGTATCCCACTTGAACCTGGAAAAGAGCAGCAACTAAAAGAAAAGCTTGAGCAAGTCAAGT
TACTGGTGGAAGAGTTGCCCCTGCGCCAGGGAATTICTCAAACAATTAAATGARACTGGAGGACCCGTGCTIGTAAGT
GCTCCCATAAGCCCAGAAGAGCAAGATAAACTTGAAAATAAGCTCAAGCAGACAAATCTCCAGTGGATAAAGGTTTC
CAGAGCTTTACCTGAGAAACAAGGAGAAATTGAAGCTCAAATAAAAGACCTTGGGCAGCTTGAAAAARAGCTTGAAG
ACCTTGAAGAGCAGTTAAATCATCTGCTGCTGTGGTTATCTCCTATTAGGAATCAGTTGGAAATTTATAACCAACCA
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AACCAAGAAGGACCATTTIGACGTTCAGGAAACTGAAATAGCAGTTCAAGCTAAACAACCGGATGTGGAAGAGATTTT
GTCTAAAGGGCAGCATTTGTACAAGGAAAAACCAGCCACTCAGCCAGTGAAGAGGAAGTTAGAAGATCTGAGCTICTG
AGTGGAAGGCGGTAAACCGTTTACTTCAAGAGCTGAGGGCAAAGCAGCCTGACCTAGCTCCTGGACTGACCACTATT
GGAGCCTCTCCTACTCAGACTGTTACTCTGGTGACACAACCTGTGGTTACTAAGGAAACTGCCATCTCCAAACTAGA
AATGCCATCTTCCTTGATGTTGGAGGTACCTGCTCTGGCAGATTTCAACCGGGCTTGGACAGAACTTACCGACTGGC
TTTCTCTGCTTGATCAAGTTATAAAATCACAGAGGGTGATGGTGGGTGACCTTGAGGATATCAACGAGATGATCATC
AAGCAGAAGGCAACAATGCAGGATTTGGAACAGAGGCGTCCCCAGTTGGAAGAACTCATTACCGCTGCCCAAAATTT
GAAAAACAAGACCAGCAATCAAGAGGCTAGAACAATCATTACGGATCGAATTGAAAGAATTCAGAATCAGTGGGATG
AAGTACAAGAACACCTTICAGAACCGGAGGCAACAGTTGAATGAAATGTTARAAGGATTICAACACAATGGCTGGAAGCT
AAGGAAGAAGCTGAGCAGGTCTTAGGACAGGCCAGAGCCAAGCTTGAGTCATGGAAGGAGGGTCCCTATACAGTAGA
TGCAATCCAAAAGAAAATCACAGAAACCAAGCAGTTGGCCAAAGACCTCCGCCAGTGGCAGACAAATGTAGATGTGG
CAAATGACTTGGCCCTGAAACTTCTICCGGGATTATTCTGCAGATGATACCAGAAAAGTCCACATGATAACAGAGAAT
ATCAATGCCTCTTGGAGAAGCATTCATAAAAGGGTGAGTGAGCGAGAGGCTGCTTTGGAAGAAACTCATAGATTACT
GCAACAGTTCCCCCTGGACCTGGAAAAGTTTCTTIGCCTGGCTTACAGAAGCTGAAACAACTGCCAATGTCCTACAGG
ATGCTACCCGTAAGGAAAGGCTCCTAGAAGACTCCAAGGGAGTAAAAGAGCTGATGAAACAATGGCAAGACCTCCAA
GGTGAAATTGAAGCTCACACAGATGTTTATCACAACCTGGATGAARACAGCCAAAAAATCCTGAGATCCCTGGAAGG
TTCCGATGATGCAGTCCTGTTACARAGACGTTTGGATAACATGAACTTCAAGTGGAGTGAACTTCGGARAAAAGTCTC
TCAACATTAGGTCCCATTTGGAAGCCAGTTCTGACCAGTGGAAGCGTICTGCACCTTTCTCTGCAGGARACTICTGGTG
TGGCTACAGCTGAAAGATGATGAATTAAGCCGGCAGGCACCTATTGGAGGCGACTTTCCAGCAGTTCAGAAGCAGARA
CGATGTACATAGGGCCTTCAAGAGGGAATTGAAAACTAAAGAACCTGTAATCATGAGTACTCTTGAGACTGTACGAA
TATTTCTGACAGAGCAGCCTTTGGAAGGACTAGAGAAACTCTACCAGGAGCCCAGAGAGCTGCCTCCTGAGGAGAGA
GCCCAGAATGTCACTCGGCTTCTACGAAAGCAGGCTGAGGAGGTCAATACTGAGTGGGAAARATTGAACCTGCACTC
CGCTGACTGGCAGAGAAAAATAGATGAGACCCTTIGAAAGACTCCAGGAACTTCAAGAGGCCACGGATGAGCTGGACC
TCAAGCTGCGCCAAGCTGAGGTGATCAAGGGATCCTGGCAGCCCGTGGGCGATCTCCTCATTGACTCTCTCCAAGAT
CACCTCGAGAAAGTCAAGGCACTTCGAGGAGAAATTGCGCCTICTGAAAGAGAACGTGAGCCACGTCAATGACCTTGC
TCGCCAGCTTACCACTTTGGGCATTCAGCTCTCACCGTATAACCTCAGCACTCTGGAAGACCTGAACACCAGATGGA
AGCTTCIGCAGGTGGCCGTCGAGGACCGAGTCAGGCAGCTGCATGAAGCCCACAGGGACTTITGGTCCAGCATCTCAG
CACTITTCTTICCACGTICTGTCCAGGGTCCCTGGGAGAGAGCCATCTCGCCAAACARAGTGCCCTACTATATCAACCA
CGAGACTCAAACAACTTGCTGGGACCATCCCAAAATGACAGAGCTCTACCAGTCTTTAGCTGACCTGAATAATGTCA
GATTCTCAGCTTATAGGACTGCCATGAAACTCCGAAGACTGCAGAAGGCCCTTTGCTTGGATCTCTTGAGCCTGTCA
GCTGCATGTGATGCCTTGGACCAGCACAACCTCAAGCAAAATGACCAGCCCATGGATATCCTGCAGATTATTAATTG
TTTGACCACTATTTATGACCGCCTGGAGCAAGAGCACAACAATTTGGTCAACGTCCCTCTCTGCGTGGATATGTGTC
TGAACTGGCTGCTGAATGTTTATGATACGGGACGAACAGGGAGGATCCGTGTCCTGTCTTTTAAARCTGGCATCATT
TCCCTGTGTAAAGCACATTTGGAAGACAAGTACAGATACCTITICAAGCAAGTGGCAAGTTCAACAGGATTTTIGTGA
CCAGCGCAGGCTGGGCCTCCTTICTGCATGATTCTATCCARATTCCARGACAGTTGGGTGAAGTTGCATCCTTTGGGG
GCAGTAACATTGAGCCAAGTGTCCGGAGCTGCTTICCAATTTGCTAATAATAAGCCAGAGATCGAAGCGGCCCTCTTC
CTAGACTGGATGAGACTGGAACCCCAGTCCATGGTGTGGCTGCCCGTCCTGCACAGAGTGGCTGCTGCAGAAACTGC
CAAGCATCAGGCCAAATGTAACATCTGCAAAGAGTGTCCAATCATTGGATTCAGGTACAGGAGTCTAAAGCACTTTA
ATTATGACATCTGCCAAAGCTGCTTTTTTTCTGGTCGAGTTGCAAAAGGCCATAAAATGCACTATCCCATGGTGGAA
TATTGCACTCCGACTACATCAGGAGAAGATGTICGAGACTTTGCCAAGGTACTAAAAAACAAATTTCGAACCAARAAG
GTATTTTGCGAAGCATCCCCGAATGGGCTACCTGCCAGTGCAGACTGTCTTAGAGGGGGACAACATGGAAACTCCCG
TTACTCTGATCAACTTCTGGCCAGTAGATTCTGCGCCTGCCTCGTCCCCTCAGCTTTCACACGATGATACTCATTCA
CGCATTGAACATTATGCTAGCAGGCTAGCAGAAATGGAAAACAGCAATGGATCTTATCTAAATGATAGCATCTCTCC
TAATGAGAGCATAGATGATGAACATTTGTTAATCCAGCATTACTGCCAAAGTTTGAACCAGGACTCCCCCCTGAGCC
AGCCTCGTAGTCCTGCCCAGATCTTGATTTICCTTAGAGAGTGAGGARAGAGGGGAGCTAGAGAGAATCCTAGCAGAT
CTTGAGGAAGAAAACAGGAATCTGCAAGCAGAATATGACCGTCTAAAGCAGCAGCACGAACATAAAGGCCTGTICCCC
ACTGCCGTCCCCTCCTGAAATGATGCCCACCTCTCCCCAGAGTCCCCGGGATGCTGAGCTCATTGCTGAGGCCAAGC
TACTGCGTCAACACAAAGGCCGCCTGGAAGCCAGGATGCAAATCCTGGAAGACCACAATAAACAGCTGGAGTCACAG
TTACACAGGCTAAGGCAGCTGCTGGAGCAACCCCAGGCAGAGGCCAAAGTGAATGGCACAACGGTGTICCTCTCCTTIC
TACCTCTCTACAGAGGTCCGACAGCAGTCAGCCTATGCTGCTCCGAGTGGTTGGCAGTCARACTTCGGACTCCATGG
GTGAGGAAGATCTTCTICAGTCCTCCCCAGGACACAAGCACAGGGTTAGAGGAGGTGATGGAGCAACTCAACAACTCC
TTCCCTAGTTCAAGAGGAAGAAATACCCCTGGAAAGCCAATGAGAGAGGACACAATGTAGGAAGTCTTTTICCACATG
GCAGATGATTTGGGCAGAGCGATGGAGTCCTITAGTATCAGTCATGACAGATGAAGAAGGAGCAGAATARATGTTITTA
CAACTCCTGATTCCCGCATGGTTTTTATAATATTCATACAACAAAGAGGATTAGACAGTAAGAGTTTACAAGAAATA
AATCTATATTTTTGTGAAGGGTAGTGGTATTATACTGTAGATTTCAGTAGTTICTAAGTCTGTTATTGTITTITGTTAA
CAATGGCAGGTTTTACACGTCTATGCAATTGTACAAAAAAGTTATAAGAAAACTACATGTAAAATCTTGATAGCTAA
ATAACTTGCCATTTCTTTATATGGAACGCATTTTGGGTTGTTTAAAAATTTATAACAGTTATAAAGAAAGATTGTAA
ACTAAAGTGTGCTTTATAAAAAAAAGTTGTTTATAAAAACCCCTAAAAACAAAACAAACACACACACACACACATAC
ACACACACACACAAAACTTTGAGGCAGCGCATTGTTTTGCATCCTTTTGGCGTGATATCCATATGARATTCATGGCT
TITTCTTITTTTTGCATATTAAAGATAAGACTTCCTCTACCACCACACCAAATGACTACTACACACTGCICATTTGAG
AACTGTCAGCTGAGTGGGGCAGGCTTGAGTTTTCATTTCATATATCTATATGTCTATAAGTATATAAATACTATAGT
TATATAGATAAAGAGATACGAATTTCTATAGACTGACTTTTTCCATTTTTTAAATGTTCATGTCACATCCTAATAGA
AAGAAATTACTTCTAGTCAGTCATCCAGGCTTACCTGCTTGGTCTAGAATGGATTTTTCCCGGAGCCGGAAGCCAGG
AGGAAACTACACCACACTAAAACATTGTCTACAGCTCCAGATGTTTCTCATTTTAAACAACTTTCCACTGACAACGA
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AAGTAAAGTAAAGTATIGGATTITTTTTAAAGGGAACATGTGAATGAATACACAGGACTTATTATATCAGAGTGAGTA
ATCGGTTGGTTGGTTGATTGATTGATTGATTGATACATTCAGCTTCCTGCTGCTAGCAATGCCACGATTTAGATTTA
ATGATGCTTCAGTGGAAATCAATCAGAAGGTATTCTGACCTTGTGAACATCAGAAGGTATTTTTTAACTCCCAAGCA
GTAGCAGGACGATGATAGGGCTGGAGGGCTATGGATTCCCAGCCCATCCCTGTGARAGGAGTAGGCCACTCTITTAAGT
GAAGGATTGGATGATTIGTTCATAATACATAAAGTTCTCTGTAATTACAACTAARATTATTATGCCCTCTTCTCACAGT
CAAAAGGAACTGGGTGGTTTGGTTTTTGTTIGCTTITTTAGATTTATTGTCCCATGTGGGATGAGTTTTTAAATGCCA
CAAGACATAATTTAAAATAAATARAACTTTGGGAAAAGGTGTAAAACAGTAGCCCCATCACATTTGTGATACTGACAG
GTATCAACCCAGAAGCCCATGAACTGTIGTTTCCATCCTTTGCATTICTICIGCGAGTAGTITCCACACAGGTTITGTAAG
TAAGTAAGAAAGAAGGCAAATTGATTCAAATGTTACAAAAAAACCCTTICTTIGGTGGATTAGACAGGTTAAATATATA
AACAAACAAACAAAAATTGCTCAAAAAAGAGGAGAARAAGCTCAAGAGGAAAAGCTARGGACTGGTAGGAAARAGCTT
TACTCTTTCATGCCATTTTATTTCTTTITTGATTTTTAAATCATTCATTCAATAGATACCACCGTGTGACCTATAATT
TTGCAAATCTGTTACCTICTGACATCAAGTGTAATTAGCTTTTGGAGAGTGGGCTGACATCAAGTGTAATTAGCTTTT
GGAGAGTGGGTTTTIGTCCATTATTAATAATTAATTAATTAACATCAAACACGGCTTCTCATGCTATTTCTACCTCAC
TTTGGTTTTGGGGTGTTCCTGATAATTGTGCACACCTGAGTTCACAGCTTCACCACTTGTCCATTIGCGTTATTTTICT
TTTTCCTTTATAATTCTTTCTTTTTCCTTCATAATTTTCAAAAGAAARCCCAAAGCTCTAAGGTAACAAATTACCAA
ATTACATGAAGATTTIGGTITTTIGTICTIGCATTITTITITTCCTITTATGTGACGCTGGACCTTITTCTTTACCCAAGGATTT
TTAAAACTCAGATTTAAAACAAGGGGTTACTTTACATCCTACTAAGAAGTTTAAGTAAGTAAGTTTCATTCTAAAAT
CAGAGGTAAATAGAGTGCATAAATAATTTTGTTTTAATCTITTITGTTTTITCTTTTAGACACATTAGCTCTGGAGTGA
GTCTGTCATAATATTTGAACAARAAATTGAGAGCTTITATTGCTGCATTTTAAGCATAATTAATTTGGACATTATTICG
TGTTGTGTTCTTTATAACCACCAAGTATTAAACTGTAAATCATAATGTAACTGAAGCATAAACATCACATGGCATGT
TTTGTCATTGTTTTCAGGTACTGAGTTCTTACTTGAGTATCATAATATATTIGTGTTTTAACACCAACACTGTAACAT
TTACGAATTATTTTTTTAAACTTCAGTTTTACTGCATTTTCACAACATATCAGACTTICACCAAATATATGCCTTACT

ATTGTATTATAGTACTGCTTTACTGTGTATCTCAATAAAGCACGCAGTTATGTTAC (SEQ ID NO: 130)
[000203] Homo sapiens dystrophin (DMD), transcript variant Dp427m, exon 44

(nucleotide positions 6535-6682 of NCBI Reference Sequence: NM_004006.2; nucleotide

positions 1127547-1127694 of NCBI Reference Sequence: NG_012232.1)
GCGATTTGACAGATCTGTTGAGAARATGGCGGCGTTTTCATTATGATATAAAGATATTTAATCAGTGGCTAACAGAAG
CTGAACAGTTTCTCAGAARGACACAAATTCCTGAGAATTGGGAACATGCTAAATACAAATGGTATCTTAAG (SEQ ID
NO: 954)

[000204] Homo sapiens dystrophin (DMD), exon 44 target sequence 1 (nucleotide

positions 1127547-1127601 of NCBI Reference Sequence: NG_012232.1)

GCGATTTGACAGATCTGTTGAGAAATGGCGGCGTTTTCATTATGATATAAAGATA (SEQ ID NO: 955)

[000205] Homo sapiens dystrophin (DMD), exon 44 target sequence 2 (nucleotide
positions 1127595-1127643 of NCBI Reference Sequence: NG_012232.1)

ARAGATATTTAATCAGTGGCTAACAGAAGCTGAACAGTTTCTCAGAAAG (SEQ ID NO: 956)

[000206] Homo sapiens dystrophin (DMD) exon 44/intron 44 junction (nucleotide
positions 1127665-1127724 of NCBI Reference Sequence: NG_012232.1)

GAACATGCTAAATACAAATGGTATCTTAAGGTAAGTCTTITGATTITGTTITTTITICGAAATTG (SEQ ID NO: 957)

[000207] Homo sapiens dystrophin (DMD), intron 44 (nucleotide positions 1127695-

1376095 of NCBI Reference Sequence: NG_012232.1)

GTAAGTCTTTGATTIGTTTTTTCGAAATTGTATTTATCTTCAGCACATCTGGACTCTTTAACTTCTTAAAGATCAGG
TTCTGAAGGGTGATGGAAATTACTTTTIGACTGTITGTTGTCATCATTATATTACTAGAAAGAAAATTATCATAATGAT
ARTATTAGAGCACGGTGCTATGGACTTTTTGTGTCAGGATGAGAGAGTTTGCCTGGACGGAGCTGGTTTATCTGATA
AACTGCAAAATATAATTGAATCTGTGACAGAGGGAAGCATCGTAACAGCAAGGTGTTITTIGTGGCTTTGGGGCAGTGT
GTATTICGGCTTTATGTTGGAACCTTTCCAGAAGGAGAACTTGTGGCATACTTAGCTAAAATGAAGTTGCTAGAAAT
ATCCATCATGATAAAATTACAGTITICTGITTTICCTAAAGACAATTTTGTAGTGCTGTAGCAATATTTCTATATATTCT
ATTGACAAAATGCCTTCTGAAATAGICCAGAGGCCAAAACAATGCAGAGTTAATTGTTIGGTACTTATTGACATTTTA
TGGTTTATGTTAATAGGGAAACAGCATATGGATGATAACCAGTGTGTAGTTTAATTTCAACTTGTGGTGTCCTTTGA
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ATATGCAGGTAARAGATAGATTAGATTGTCCAGGATATAATTTGGTTGCTAAATTACATAGTTTAGGCATAAGAAACA
CTGTGTTTATTACACGAAGACTTAATTATTTTTGCATCTTTTTTAGCTCAAATTGTTCATGTTGCAATAGTCAATCA
AGTGGATTTGAATTGTAGCCAATTTTTAATGCCAGARAATACTGATTAAGACAGATGAGGGCARARAACACCCAGTA
GITTTATTAAATACTTTAGATATTTCAAAATGCTGGATTCACAAAAGCAGTATCACATTTGACTTTACAAGTCTTCAT
TCTCAAATATGTTTCCATAGTARATATGCCCTTTAATATTAAGGAGTTAAGCATTTAAACACCTATTTATATGATAA
GCTATTTAAACACAGAAAATATTTTTAAAACCTTGTIGTAATTATATGTGTATCAATCAAACTTGCATGCACACCAGC
GTTGGCATTTGTATAGAGAGGAAATGTATGGATTCCCAATCTGCTTTAATATAGAAGATACATTTITAAAAATAGCAC
TGAAGTGAATTTTGGGCTAATGTAGCATAATGGGGTTTCTGCCTGAGAGGCAGAAACATATTAGAGTTATATAAAAT
GTTTTGGGGTAGATATAGARACCACTTGCCATTTTCAATGATATCCAACCCAAGGTAGTTATATATITCAATTTATA
TTTTATTATCAAATTAGTACTTATTGTGAAAAAAATCAAGTAACATAGAAATTTGTAAAAGTACCTCCATICTACTC
TTTGGAGGATAGTTGTTCAGTATGAATTTTGCTACATATTTCAGGCTGGGTTTCTTGGAAAGCCATTGTAAAATGGA
GATTTGTATGTAGAAGGTTAACTAGGGAGTACTTITTACGATGAAGCAATTTGTTTTGATGTAACTTGGTGTAGTTITT
CTTCATGTTTCITGTTCTTGAAGTCAGTTAAGCTCTTGAATCTGTGCATTTAACATTITCATCAAATTTAGAAACCTT
TCAACCATTTTTTTAAAAARARATGGAACTCCAATTGTACATTTATTAGGCTCCTTAAAGTGCCCCACTACTCACTGA
TGTTATGTTCATTIGTCTGTTTGGTCTICTCTTTTCTCTGTAATTTGTTITATATAATCTCTATTGTCAAATTGACTARA
TCTTTTTCAAAGTCTAATCTATGGCTAATCCCATGTAGTATATATTTITAACATCAGACATTTTCATCTCTTAGAAG
TAAAAGTTGGGTCTTTTITATTITCTITCCATGTGTCTACTCAACATGTTICAGTCTTTACTTTICTTGACTATATGGAATA
CAGATATAATAACTGTTAGAATATTCTTCICTACTAATTTTATCATCTGTGTICTATICTGGGTTAATTTAAATTGAT
TTATTTTTCTCCTCATTAAGTGTGTTGTTTAACTGCTTCTTTGGATGACTGGTAATTTTTGACTATATGCCAGACAT
TGTGAATTTTAACTTAGCGCGTGCTTGATACTTCAAATAAATTCAAATATATTGAAATAAATATTICTCAAACCTCGT
TCTGGAACACAGTTAATTCACTTGGAAACAATTTGATCTTTTGAGAATCTTCCTTTTATGCTTTGTTATGACCAGAA
CAGTGTAAGTTTAGGGCTACTTTTTCCCCACTACTGAGGCAAAACCCTICTIGAGTACTCTCICTGATGTCCIGTGAA
TGATAAAATTTTTCACTGGGGCTCGTGGGAACAGGTGGTATTACTAGCCACGTGTGAGCTCTGGTIGATTGTTTCCTT
TAATTCTTTTGTGAAGTTCTTTCCTTAGCTTTGAGTGGTTTTCTTGCATACATGAACTGATCAAGACTCAGATGAAG
AATAAAATAAAGCTTICTACAAATCTCCAAAATTTCCICTGTIGTATATATCACCTICICTGGTATTTTGCCCTGTGAT
CACTAGTCAGCCTTIGGGCTGCTGAAACTCTCAGCTTCATCTITTTAACAAAAGCCTICCTGGCAAGGATCACTGTICCTT
CAATGICTIGATGTTCAATGTGTTGAAAACCGTTIGTAGCATATATTTITGICTTITTTITTITTTITITITITTTITITTTTITAAGT
GTTTCAGGTGTTTCAGGCAGGAGATTAAGTTCAGCCTCCTITTACTCCAACTTGAAAACAAGTCCAAAACAAACTATT
TTGATGTAATTTGATCTTTTAATACATTAACATTACACAATTTTGTGAATATATCATAATTTAAAATTTTCAGAGAA
TGTCTAATGGTCCTICATTITCTITGACAGTIGTIGGTTTAGTTGAAACTGATGAACATTTTATCAAAACTTTITCCCCTCAA
TTGGATACTTTTTTTITTITTTGAGATGGAATTTTGCTTTTGTCACCCAGGCTGGAGTGGCATGATCTCAGCTCACTGC
AACCTCTGCCTCCAGGCTTCAAGCAATTCTCCTGCCTTAGCCTCCCGAGTAGCTGGGATTACAGGTGCCCACCCCCA
CACCTGGCTAATTTTTGTATTTTTAGTAGAGACGAGATTTCACCATGTTGGTCAGGCTGGTCTAGATCTCCGACCTC
AGGTGGTCTGCCTGTCTCAGCCTCCCAAAGTGCTGGGATTGCAGACGTGAGCCACCATGCCTGGCCAACTGGATAAT
TTTARAAAGACCATITTATTTAGTICTATTTTTTICTCAATCTATAGATGAGATAAGAAAAATCATTCTAGATGTCCAA
GGAAAAATTCTTICAGAAAAGAGCTGTGAATGATATCACAAACCCCCCARACAGTTAAGGTATTTCTTTCCTGGTTA
TTTTATGTCCAAAATCATGCATATGAACATGTGCACACACATGAGCGTGCACACACACATGAATACATATACACGCA
CATAATGTACCTTAGGTTATCTTTCCATTCTGAGTAATTATCGTAAAATGGGTAAAATCAACCCCGTAAGATACCTT
CATCGATAAGGCAAATCAAAGCTTTGGTAATTICTGCTATCTTGGCCTTTGTTGATTGACTAATAATGAATAAGAGA
ATGAGTITTCAATATTTACTATGAAATTATTTTAGAAGACAGGATGTAGACAGTGGCTGTTAGCAGGCAATTGTTIGG
CATGAGCCAGTAATGGTTACTGTGAARAARATCAACCAAGCAGCCCATATATTARACAARACACACGCAGAAGCACGT
TGGAGTCTGAAGCCTCATATGTACAATITTICAGTAAAGAAATAACTTTTAGATATGAAATAAACAAATAGATATATG
TTGTAAACTTGTCCCTATGTATTTTGATCAAATTGCATCATATTTTTTTCACTTTAAAGAAGAGAATTTAGTIGCTTT
AACTGAGACTTAGTGTTATCATTICAAAATATACTGACTGCCAATAGCAGTAGAAAGATAATCTIGGTTCCATGCAACT
CTATTTTTTTTCCTCTGTCGCAAGTAAAAGACAAAATTAAGTACATGAATTAGTGCTTTTTGAAGATATTCCAGAGC
AATATACCATGCCACTATGGAGAACCTCTCTAAAAATATCCCATTTTITTITACCTGAGAAAAATATTGATCATGTTAT
ATGCCACTCAAATTGGTITATTAAATTCGTTGAATGATATCAGCATCTCTTAATGCATTCACTAAACAAGCAGTAAT
TGAGTGCATATACAAAGITTITATCATCCACCAAAACAGTGACAATCCACATGAGGCTCTAATAGAAGTTTAGARAGG
GGGTTAAGTGGTTARATGCTGGACTCAGAAAGATTGGATTCAAATCCCAGGTCCTTTAGCTTAATAGTTGTAGAATC
TTIGTGAARATATCTTAATTCTTTTCATGTCTCTGATTTCTCTTCTCTARAATGGAAATATAAATGAGATGTGTATAA
AGCCACTTGGAATAGCATTTTGCACAAAATAATTACTCATTAAATGTAAGCCCCTATTATAACTAATCACTCTTTAT
AAGTGATTAGTTCATATCAATACAAACTAAGACTTATTITACTGAATTATCGTICTCTAAACATCCACACTGCAGARAA
ACCAACCTGGAAATTTCATAAAACCTTATTITTTATGTAGTATAATTTCTICTCAAAGCATAAGGGCTCTTIGGATTAG
GAATTGAGGAAAATTCCAATTCAGCCAAACGCATCTGTTITCAGATAGCTGACACTTCTGCCTACTCATTTCCTAGCT
AACAAGAAGAAATGTTAATGGGAGTTTITCAAAGGAAAAGCTGAACACCATGAAGGAAAGTGACACAAATAATGTTAG
CTCATATATTGACAGGGTGAATTTGTGTGCTTTCAAGTCCCTTCAGTGAAAATAGGAAAGTAGAAATTATAAAATGC
CCTAACATTTAAAGCTAGCATGTTCTTGGAGACTAGGAAAAAATAAGTTTTAAAACATGGGCTATGATAGAATGAGA
TGGAAAATGTTTGTAGTTGCCAGTAGAAACAATAACAATTACCATTAGATTAAGTATTTAAACCAGCTGAATATTTT
TATTAATGGAAATGGCATCTGTTTTATGAAATAATGCTGCTGAATGAACCATATTAAAAATGACCAGTATTTCCTGC
AGAACGTTGTCGCAGACATACAAGCCTGAGACCCTAARATCTTAAGGTATTICCATTTGAAATCGACCTTAAGACATT
AACAGTAGTGGTATTIGTITAGATGAAATTTTITAGGCTTTAAATCAACAAATGTTAAGCAGACATGGGGAGCGARAAC
ACCAGTGTGTTATTCTGACATGAATAAACTGCTGTTTTTAGGGAAAAAATATAGTCTIGTTAAGGTTAAGCTAATTG
GITTTCTGGTATCTTTTGCAATGTTAGTGTGTTTTACTGCTCCATAACCTATGTTATATGGTAAATGTGCAATATAT
TTATATATGTTGCTGTAAAGAAATGTAATAAAAAACTGTTTACTTTGTGATATGAAAGTAAAAATTTATTCATTGTC
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ATTGAGCATACAGAAGTAAATATGGATTACATATGTCATATTITTAATGTTCACATGGTICCCACCATCAAATGTTGAA
AAACTTATAGTTTAACGTCATATTCTATTGAAGAAAAATACACTCCCITTITCTICAAATGTGAAATGTCCAGAGAGAA
TGGAAAATTACATATAAAGCATGTAGTTATAGCATGGTGACCCTGCTGTGATCTCTCAGATGAGGAACAAAAGGGAG
AAAGAAAGAGCACACTGGTGCTTTGGAGTTGAGAGAAGGCAAAAAAAGAGTACAAARATGTCARAGCCAAGTTTAGC
TGCTCTTCAGCTCTCCCTTTAGCTGCTCTTCAGCTTTACCTTACCATGGTTATTAGTGATTGAAGAAAATTICTARAG
CACTTTTTAAAGGACCCAATTCTGAAGAGTTTAGATTICAGAGAGCACAATGGAGTTGGAGTGACTCCTGCTCARRAG
TTTGAGACAAGCGAGTCCATGAAAAGACCGTICCTCCTCTTAATGGAAATACCCAGGTTTTCTCATTICTTCTCGCCTT
GCTTTCAGCACTCGCAGCCCAGAAAGCCCTTATCTAACAGGTACTGCCGTTGAAAGGTCATTGACTTGTACAAAAAT
GATGAGTIGCTGAATAGATGTGCATAGGTCACTGACAGTATCTGCTACAGAGAATGAGTTTTCGTATTITTTATTAGGA
TACACCTAACATGGCAATCTACTGCCTCAAAGAACTCTATAGGAGGTAAGTGAATTTATATTAATACAGATTGAATT
AAAGGATAATCTAGAAAAAGGCATATGATGTAAAAAAATCAGACACAAGTATATTTTICTGTATAGTICAGTTTITTACA
TTGTGATTTCACCAGCTGGCTGCTGAGTTTGACGGCTTCTTAACAGCCACACTGCTGAGATTCAAATGCTGATAGAA
ACTTTGATGGAAAAATCACTGGAGTAAATATTTCTACCATCTGTTGCCCTTCACTGGGACCCTAACGTTAAGAATAA
TTCATACCATTGCTTIGTCCTTTATATTTCCCCAGCAGTAATAAAATTTCATAAGATTTTGTTTTGTGGTCACAAAGC
TATCCTGGTTTCTGTAACTAGAAGACATACACTAGCATAAGGGAATCAGCCGGAAAATTTACTGCTAAGAGAATTTG
TCTCTAGTCACTTACTTITAAGGTTACAGCAATGTGTAAGTGTGGGAATACATTTTAAAATGAGCTTITTICAAAGTTAT
TAGCTGGTAGTGGCATGAGAGT TAAGTCTCTTAATACAGTTAAACAGTTGGGCACTTCATCCTTGCGTAAATATTGT
TACCCTTTTATTIGCTGCTTGGARAACTCCTICTGCAACTTITTTIGGCCCCTATCCATCTTTTCAGAAGTAGTAAATAACC
AATTTACTGGGAGTGTGGTACCAGGCAGAAATTCCGAGAGGGGCTTITCAATCCTTGCCCATCAAGTGTATCTTTICAG
AAATAAGTATATTAAAATAATTGGATAATTTCAGTGGCTTIGTITATTAGACTTICCGTITGTCCAGCATGGCATGTTTAA
GAAGATGACAGATTTTCATACATTATTGGAAAGAAGCAAGAACAARAAAACATAACTTACTGTAGTAACCACGGTAA
AGAACTGCTTAAAATGCAGGATAAACATGTICATCCCTAAGGGATTCCCATTCTTAGAGCATGAAATTATCAAGAGAG
TAAGAGACTACAAAAAATGAGAAGAATGCTGATTGCAAATTCCAAATAGAAAAARATCAAAACAAAACTGCGCACCAT
CATTCTGGAAGCAATGAGAAGCAGAAATTGTCATTTAATGAAATGTAAGATTAAAGTTAATAGAAGTAATTTTCATG
AAATAATATTTTGCAAGGACGATGTTCCAGCCATATTGATCTTCGIGITTITICITTITCACATCCCTTICTTACTGTTICC
CTAGAATGCTTGTTITCTACCTITTAAATTTGCTTTTCICTCTACCAGAGGGCTCTACCCTATCICCAGITTCICACCA
TGTCCCAATCTACTCCCTCTCAGAATTTTTGTACACTICCCTTITATATATATTITGTGCTCTAATTTTATATICACAG
ATATGCCTTTTGTAACTCCCCCATCTTAAAGAAAGCACACACGTACGCACACATGCACACACACAARAATTGAACTCT
TTCTGGGAGATCTGCTTAACTTTCTTICATAACTCTIGTCACTTGCTGAAACTGTAGTATGTGTTTTCATGTTTATTAT
CTITTTCCATTAGAATGAACATATTTTGGGTACTTIGGTCTTTCTCGATCACCAATATACCTCGGTACGTAGAAAAATT
GATTCATATATTGAAAATGTAATATTCAGTAGAACGAATAAATACATAAATAAATTTAAAAATGATACTTTTATTGT
ATTACCTGAGACAAATGATCCCCAAGTTTGTCCTTGCTTTTCATAGCCAAAACATTCTCTCTTACATTGAGCTTCCT
TCACCTCTTCTGTGTACAGAGCACTTAAAATTTTCACATTIGCCTGATACTTTAACAATATGATGGCCCTGTTCTCTT
ACCCATTGGAGCATATGTTAAATACCAGAACCCATGTAACAARACATATATTGTGATCCTACTGTGTGCAAAGCAGAT
ACTGCTTGCTGCTAGGAATACAGAGCTGACTAAGAGCTCCTTITTICTCTTTATGAGCTCACAGTCTCATGAGTTCAAC
GICTTAAGGCACAACGTCTARAGCAAAGGGCAGTAAGTAAACACTCCAGAAAGTACTGGATCTGGCCTAGGACAAAT
GGTGGGTTGTTTITTICCAGCTGTTATTTTTCCTGCCCCCTAATTGACAGTCCTCCATTACACCTCTGGGATACCTAGT
CTGACTTGGGAAAACCTGACTTTGGGAATCAGAGGCAGTCTCTCTTIGCTTATATATGAGGAACTCTAATGGATACTT
ACTGTCATTAGAGAAACTCTGCTTCTAGCCTGGCTCCTTTTGTAAAGAAGGTTGAGTCCCCTTGGAGAGCCTGCAGA
ACATAACCATTTGCATGTAATGAACAGTTTIGTAATACTTTIGAGATTGATGTGCAATTTCTATTTGACAAGGGAAAAA
CAATTAGGATTAACCGTGGTCGTATATCCCAGAATACCAACGTTGTTTCCACACTCTAAGTGTITGTTGGGTCATTAT
ATGAGATTCATAATTTTGICCIGITGTACCCACGITIGCATTACCATTCAGTCTTAATTTATTATACCCTATTAAAA
GITTTTTTTGGTAATTTGTTICTTATTGCTACTCAGGCATTAAAATGTCTGCAGGCTGTGAAAATGAATAAATTTAATG
TGGCAGCATAGTTCTCAARATCCTGGCTTTACAACTCATAGTACAGGCTTGTATTIGTAAATCCTAGTTAACATGGAT
TTATTTGAARARATCCAATTTTACTGCTAATCTTAAATAACACATTTTTICAAACATTTTATCCTTGAATTTICTATTTTT
TTATAATTTATGGCTGTTGTATGTATTTACAAAAGGACAATGTGTGTACTTTTAAATACTAGTAATGGATTGCTGAA
ACAACTGTAACTTTAAAACAATGCAATTGTTAAAAAAATAAACTGTGCAGCCTGGCTTAATGGAGGCTTATGAACAT
ATGATTAAGATATATGCTATAATAAGCAAATTCACTCAACTGATAGTTCATAGGAACTTTCAAATTTAATCTCATAA
CCAGTGCTATCCTTCAAAGAATGGTCAGGGCAATTTAACGAGTACATGACCACGCAAGATAATTTCATTGAAGAGTG
GCTGAACTGTTGAAATATTTTCTAGTCTCCTTGGGATATCATTAAGAGCAGAAATTTTGAAATGGAATTGTAATGAT
GTTCAGAAAAGATAAGTAGGTAACTCTCTTAATACGTTTTGTGCTGCTGTAACAAAGTACCTAAGACTAGGTAATAA
TTTGTAATGAACAAAAATGTATTGGCTCACAGTTCTGGAGACTAGGAAGTCTAACATTAAGGTGTCAGCCTCTGGCG
AGGGCCTACTTGATATGTCATCACATGATGGACGATTAGAGGGCAAGAAAGATCAAAAGGGGGCTGAACTCCCACTT
TTATAAGGGAACCAAACCCACTCGTGAGGGTGGAGCCCTCAATCCTTAATCACCTCCTAAAGCTCCCACCCCTTAAT
ACTGTCACAATGGCAATTAAATTTCAACATCAGTITTTGGAGGGAAAAACATTGAAACCATAGTAGTGATACTGACTA
CTACCACACAGGGCTTGGGAGGCTACCCTAGCTGTTGCACCCAAGAGATGAATCTTCTAATGTGATTACCTTTATCA
TTTTTTTTACTTTATTAAAATACTTTTATTITTACATGTATACTTITTGTCTACCCACCATTTCCATGTCTGACCACTG
CTACTACTATGTCCTAGCATAACATTCCATACATCCTTAAAACCAAGCAAAGGGTGGAGTTCCATCTTTAAAAACTA
AACAGGCATTTTGGACAACACATTCTTGGCAATGGAATCTGGACAACATTTATCAAACATGGTAGGGAAGGTTCTCA
CTICTGCATTATCAAAACGACAGCCAGATATCAACTGTTACAGAAACGAAATCAGATGGAAAATTTTTARCAAATTGT
TTAAACTATTITICTITAGAGAGACTICCICCACTGCCAGAGATCTTGAATAGCCTICTGGTCAGTCATCTGGAAGCAAT
TCTTCACATAATTCATGAACTTGGCTTCCACTTTAGGAAGAGAACCACCTTITICTATACTTGCTTGCATTTTTGCT
TTAATGTCTTCTACAGAACTAGGTCCTTTGGGTGTTTTAGGAGTTTITTCCTTGTTTTGAAGGATTICTIGTCCTTTTG
ATCTTGGTGTTGACGGTITTTGAGTCTTTTCCATTCCGATTTGACTTTTGTGCATTTTTGGCTGGAGTATCTCATATA
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GATTTCTTCACIGGCGCTITTTTCTTCAGITICCTICATCATCAARATCATCATCATCATCAAAATCATCATCTTCATC
AGCAGCAAGTTTTACTTTTTTICTIGTGGAACCTTGCTACCACCTCCAGGAGCAGATCGCTTTCCAGATATACTTATGA
GTTTCACATCCTCCTCCTGTTCGTCTTCTGACTCTGTATCTTCCTCCCCAGCTACTAAATGCTGTCCACTCACATGC
ACTGGCCCTGAACCACACTTICAACCGTAAGACCACTGATGGTGTTATTTCAAAGCCCTCAAGGGAAACCATGGGCTG
TACAGACATTTTCAAAGCTGCCAGTGTTACTTTAATTGGACTGCCTTTGTAACTCATTGCCTCTGCTTCAACAATGT
GCAATTTATCCTTTGCCCCAGCCCCTAAACTGACCGTTCTTAAAGATAACTGTTGCTCAATTITCATTATTATCCACC
TTAAAGTGATCATCTTTGTCGGCCTTTAGTTCACAACCAAAAAGATAGTTTTGGGGCCTCAGAGGACTCATGTCCAT
CATCGTCCATCAGGTGGCAGGACGCACTTAGGTGGGAGAGAAGGCAGATGATGATAAAGGACCACTGCTCAAGAGAA
CAGCTGTGCAGGACAGARATCACACCAGGGAGATTACCTTTATCTITAGAAAACCTGAACATCTTIGTIGTACTTITGACAC
TTCTCTACATTTCACCTAACCTTTAACATCAACACATTITATTICAGAAAACTTTTACTTITTIGGAGCTGCTCTGTGTCA
GGCTCTATGCTAGGTGCTCAGGATATTGAAATTGATACAATCCTAACCTATTCACATATAATCCAAGGTTTGCTGAA
ATTGATGGACATTTAAACAATTGAAACATTTAAGTGGTATAATTAGCAAATGGACATTITAAGCCATAAARAATAGCAT
CTAATAGATATAATAGAGGTCGGTACACCATTGATGAGTCAGAGCAGAGGCAACCCAAAGAGTAACTAGCCAGAAGA
ATTGGGAAAGCTTCATAGAGAGAGCGATATGAAAATAAGGGAGAGAATTGTARATCCATGAAAATGAGARARAGTTG
ARAAGTGATGGTGTCAGAAAAACTTGTGGTATGATAATGACAAGATGAGAGGAACTCTTIGGTAAGCGTGTTGGATGC
ATGGAAAGAAATGGCACARAATAATGCTGAGGACATTTTITATTITATIGTTIGGTTTTIGTTTTGGTTAATTTCATTT
TTTAAATCTAGTATGCTAGTGTTCATTGTCCAAACTGTGAATCATAAACTCAGTTTGTGGATCAACACCGGCCTTTG
ATTTITAGTGARACAAAATAGAAAATATCAGCATICATCACAAATAGATGTITICACAGATTTITTTGTTTTAATTGCG
ACTGTGTGTGIGTGGGTGTGTGTGTGIGTGTGTIGTGTIGTIGTGTIGTGTATGTGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGATGGCTTGGATGTTTATCACCTCCGAATCTTATATTGAAATGTGATTTCCAATGTTGGAGGCAGGGCCTGGTAG
GTGTGATTGGATCATGTGGGTIGGATCCTTICATGAATGATCCCTTTGGTGACAAGTTAGTTCATGCTATATGIGGTTG
TTTAAAAGAGTATGAGACCTCAACCCCCACCTGTITTCCTGCTCTICCCCTTITGCCTTCCACCATGGTTGGTTGTAAAC
TTCCTGAGGCTCTCACCAGAAGTAGATGCCAGTGACATGCTICCTGTACAGCCTGCAGAACCGTAAGTCAARAGAAA
ACCCCTTTTCTTTTTAAAGCACCCAGTTTCAGGTATTTCTTTATAGCAATGCAAGAAGGGACTAACACAGTTGTATG
TGTATGTGTGTGTTGGGTGATTTCTGGTTGAGTGTCACAAGGTTGTAATATGGTGAGTGTAAGGAAGTATAAGTTTT
AGAAARTTAAGAAGCCAGTTCAGARAACTAATACTTTTGGAAAATAGTACAAAATCAACTTTACAAGAATATACACA
GAAAGATGTAATACAAGATTTATTITCATTIGCAGTAATTTATARAGTTGGTTTAGTIGCCTTIGCTTITTGCATGCTGTTT
TAAAAATTACCAAGAATATGACTTCATGTGATTTTIGAAATACTCCCAGCAAGATAGGTAGAAAAGGTATTCTTATAA
CTCTTAGACAAAAATTTCGGAAAGTTTAAACGCTTTATCCCAAATCATAAAGCTAATAAATGAAGAATCTGGGATTC
AAACACCATATTTTTTTTACTGTTCATCAGCTAGAAGTTAGAAATGTTAAGCCAAAAACATTAAGTCACTGCTCTGC
CTAATAAATCTTGAGGAAACTAATAAAAAGAATAATACCACTGACTACAGGACAAGGTCTTCCTAAGAGACCTTAAA
TATATTAAGTGATGAAGATGAAACTTCTTTTATTCATAAAAATGTTATTTAGTTATGAGTAGAGCTCTAATTAAACT
TATTTTATATTGTCATCAGTAAAGTTGAGACATAACATATTTATTAATATAATTATAATTTGACCCATAGTGTATTA
AAAGAAGGATGTTAAAAGGAGTTGTTATTAGAGATGATGTTAGGGTTGTTGATGATAATAACAGTAGTCATAACATA
ACAAAGCACTTCATAATTTAAGAAGTGCCTTCAATTACATTGTTACTCTCATGGTAATCTICTGTTTGATATATAGAT
TTGGCGGATTCTATATCACTCTAAGACATAGGTTACTGAGGTGACGGAGGAATTTAGCAAGCGGCTGTCARATGGAG
GACATGAGCATTGGATTGTGTATGGCAAGGGCTGATGGTCTCTAAGAAAGCCTCTTIGGTTTCCACAGGGCAGAAGCC
CTTTGAAGATCATAGCCAAGGATTTAGTAATTGCCTICCCTTTCAGAATACCCTCAAGAGAAAAGCCCACCATAAGAC
ATGGTTCCCTACAGGCAAAACTGCTTTTCCTTAAAATTTACTGTTCCCTGAATATCAGCCTTCTTTGGCTCATTCAA
CATAGTTTTCTTAAGTTTCAGGACAGTIGCTGCAGACCAAAAGTTTCAACATTGAGGAAAACAATACTACTTGTIGCAG
TGACCCTACCTCAGTCAGGGAGGCAGATGCCTGCCTTTATGTGAGGGAATAAGGAATCAATCATATTTCCAGCACTC
AAGAAAGCCAGTCTAGTGCAGGGAGAGATAGATACATAAACCTCAAAGTTATGATATAGCATAATAGTTITTAAATTT
CCATAATAACTGTATTITAAAAGTTITATAGAAACAGAAGAGATGACCTCAGTCTGGAAAAGCCAGCTTGGAGAATG
GCAACCAATATTAAGTGGCAAAAGCTTITGGGATCCCAGGCCTCCAGATGGAGGGTGATAGCATGGGCCAGACAGGTA
GGTTAGGAAAACTTTGCAAAGGACATTACACGGTACACAGACAAGTCTGTGTTTTAGCCTATAAACCACAGTTGCAG
AATGTGTTTGAGCAAAGGCTTTTGGGGATGAGATTTGCACTTTTCAAGATTTAAGTTTGTTTAGGATACTTACGGTT
TGCTGTATACTTCCTIGGGTTTTTACATTATAATTACGGTTTGAACTTTARAGGAARAACTGCAGTTTAGCATACTTGA
AAGAGTGCAACTTCAAGTCATGATTGGAGACAGATATTTAACAGATTTITGTGATCCTIGTGATGCTTATTTICTTICTC
AGACATACCACATGACAATCATTTTTAAACAGTTTATTTCTACTTITAGCATCCATCTGAAGGTGTTIGTGTATGTTTT
CTGCTTGAAAATAAAGCAGTGGGCTGGGTGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGG
CAGATCACTAGGTCAAGAAATCGAGACCATCCTGGCCAACATGGCGAAACCCCATCTCTACTAAAAATATGAAAATT
AGCCAGGCGTGGTGGTGCATGCCTAGAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGTATCGCTTIGAACCCGAGAG
GCGGAGGTCGCAGTGAGCCAAGATCGTGCCACTGCACTCCAGCCTGGCGACAGAGTGAGACTCTGTCTCAARAGARA
TAAAAAAGAAAATAAAGCAGTGAATGCGATTAAGATGGATTTATTATGATCATARAGTACTCAGGAGTCTTATTTTA
AAAGACAGCATTACTGTAATTAAAAATATAGGGAAGAAACTAATGCTGTTTTGCGTATCATTCTCAGCTCTCTCAAA
ATCAGATATTAAGCTCTTGCTGCCAAAGGAGACTATACTGCACGGTGCTCACCTGCATAAACTTTGAGAGGGTTGAA
TTGTGCCAAGCAATTCTCTCAATACATAAATTAACCAAATATTTGTTGACCTACTGTIGTGACAAGTATTATTCCAGG
AAATAAGAGATCCAGCAATGAAACAAGTATGGCTTICTTATAGAGTTCCCAAAAAGGAAATAAAAGGATATACGTATA
GTGATATCCCTGAATTAAATTTCTCTTTTGAARATAAAAATTCTATCATAAGCTGTAACTGCCAACACTTCAATACT
CATTCAGCAGTITTTICAGGGATTTGTACCTITTTGACTTATGAGAATTTGGAAGTCTAATTGTATCATTGCACTGGAGT
CTTAAAGAAACAGATAAGCGAATGACTTITIGCCIGTATCATTGTTGACTGTACTTACAATCAGAAAGGGGCACAGGAC
AGATGCCAGGGAGTAAGTGGACAGCCCATAAATGGAATGGTAAGAAAGAAGAACTATAGTGGATTTGGAAAGTTCCC
TTCAGCATTTTCCCTAGACAATCTTTGGCTGTGTTTGCATGATCAGTATTTCATTCACAGGATATTGAGCTCTTGAT
ATAGTTCTCAAAACCCAAAATGAAATAAGAAGTCTACTCTTTATTTAAATTCAAATTCCAGAGAGTTAAGTAACTTT
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CCAGGAGGTAATCTAAATATGGCCTICCTTGTTGGGGGGGGGGGGGGTGTTTGAATTTGCATATARATAGTCTCACCC
TTAAAGGAAAACCACAGATGGTGGTAATGATGTAGTCATAATGTACATCTCCACAGTGGTGGAACAAAATATCCACA
GTTTTGCTTTCCCCAGTTTCAGTGACCCATGGTCAACTGCTGTCTIGAAAATAGGTGACTACAATACAATAAGATATT
TTAAGAGAGAGAAAGAAAGATCACATTCACATGATTTTCATTACAATGTATTIGTITATAATTGTTCTATITITATTICA
TGATTTTTAATCTCTTAACTGCGCCAAATTTATAAATTAAAATTTATCACAAGTACATATAGTTTATATAGGGCTCA
GTACTATCTGCAGTTTCAGACATCCACTGGGAGTCTTGGAATGTATCCCCTACAGATAAGGGGTAAACCACTGTATC
CTATTTGTGTGAATGCTACAGGTGTTGTGAGCTCATAACAATATGACATCAACACTGAACTAATCCAGGATTTGGTA
GTGAGAGTGATGTATTTGCAAGGAGTGAGACGTGGIGCCTCATCCAAGCAGAGAAATAATTTTGAAATTTGCCTGAC
AATAAAAATCACAATGTGAGGTCTICTICTITTAGAGCTGCAAAGTCCAATTCAGTGCCCCCTAGCCACATAAGATACTG
AGCTCTTARAAATGCGGCTAGTACTAATTGAGATGGGCACTGAGTATAACACACATGCCAGGGTTTGAATACTTAGAA
CCAAAAAGGAAGTAAATGCTCATTTATTGCATGTTARAATTATGGTTTTATTATAGTTGATTAAATAAAATATATAA
TTAAATTGACTTCATTTITGCTTTTAAAAATGTGGCTATGAAAAATTTCAAATTATATATGTGTGTGATTACATATGT
GTIGTTTTCACATATGTAACTGATGTTACATGTGAAATTGATTGTTACATGTGACATGTARAACACGTTACCTAACAC
GTGCATATGTATGCAACACATATGTAACGTGTTACATATATAACACGTTACATATGTATTGTITACATGTGTGCTTGC
ATTACACACATGCATAATATGAAATTACATGTAATTTICAAATTACATGTGTATATTTTGAAAATTACAAATTACGTA
TTTTGTTATTTTTGCTTTACAARAAGTCAAATTTACCCTATTTAATAAAGCATCATGAGTTTTTTATAACTAGTARAACT
TTGAGACTTTTGTAGGAGAATAAATAATGCTTATTATAAAARACTGATTGGAARAAGTGAGCTGGAGCAGGGAGCGGAG
GAAAAAGGACTAGAGATCACCTTTICTTCCCAGCTCCGCTCCTCTCCCAACCTTTITTICTTTCCATTICTICTCATCCCA
ATTCAAAAGTGCAGAGTTCACAGTTGGTGTGCTGATTTAGARAAACAGATATATAAACAGCCTTAAATTTTCTCCAGG
CITTTACAATGAAAAGAAGTTCAATATCAAAAGTAACAATATAATCTGTGGAAAGGTATAGGGGGCTATGTTTTTGA
GGTAGAAACTATAGGTGCTCCIGGCCAAGCATGGTGGTTCAAGCCTGTAATCCCAGCACTTTIGGGAAGCTGGGGCGA
GAGTATTGCTTGAGCCCAGAAGTTTGAGTICTAGCCTGGCCTACAGGGTGAAACTCCACCTICTACTAAARATACACAC
ACACACACACACACACACACACACACACACACACACACACAAAAGCCTTGCGIGGTGGCGCTTGCTGATAGTCCCAG
CTACTCAGGAGGCTGAGGCGGGAAGATTGCTTGAACCTGGGAGACAGAGGTTGCAGTGAGCTGAGATAGCACCACTG
CACTCCGACCTGGGTGACAGAGTAAGACTGTCTCAAAAAAAAAAGAARAGARAGAAAGTATAGGCACTCCTTATATG
CAGCTGCTCACACCCCTCCTCCTTICACACCCCTICCCCCTITCACACCCCTCCCCCTITCCCCAAAATTTGCAAGGGGAA
AAATGTGTGTAATTGGCAGTATTTAGTGGCGTGCAACCGTGAGTCATCAGACTGCACATCCTCACTTICTIGCTAGTGG
CTCAGTACCCAACAGCACTCAGTGAAARACTAACTCATTTCAAAGGTGAARACAAGTGAGTTTIGGCCACCAGGGAGTG
TTCAAAACTGTCAGTGCTGAAGCAAATGTGGAGGGTGTTCTGTAGTTITGTTCAGGTTGATATTITGTGGTCCAACCCC
TAGCTGAACTACTAATTATTAATATCTGTCTTGATGGTGCCTCAGGAGAAAGCTTCTCAAAGGGAATCAATGTTCAA
ATTATAGTAGGTATCTTGGCCATGGAAGTTATTGAATTTTAGCCAATACTTIGCTACTCTTTICATTTATAGTGTGAGA
ATGCAGTGTAATGAACCTGACTCTCACTGTCCTGACTTGCCTTTCTCATCGCATTCACAATAAGCACGTCAATACGT
ATACACATTTCATATTTCTAAAGTTTACTTTATTTCCTTATTGTACATCGCTGTGCTGCTGATGGAAGAGARAAGGA
AAAACACTATTGATTGCAAAACTGTTTTATCTTTGGTGGCTTAGATTITTTITTIIGTATGATATGTAACGTCTTGCATA
CCTAAGGCAACACGAAGCTAAATAGATTTGCATATAGCATGTATTTTTTCCAATTAAATGTTTAATTTITGTTCAGAG
TATACTGGGGACATTTTGAATAATGGAGAAAAGTACAAAGAARAATTCATAATTCTACCACCTATCAGCACAGTGAAA
TTTTATGAAGAAACATAATTTTCATGTAAATCATAGTGAACTCACGGTAGGTTTTATTTAATACAGTAATTGGAGAG
CTGGTAGGAAGACAAAACTGGTTCAARAGAGAATACAAGAAACAAATGCTTCTATAATGAGTGAATTTTTAAAAAAG
TATTCTGGAATAAGATTAGTGAATAAGATACTAAACTCGTTGATACCCTACAGCCTTTIGGGGTTATATCCTICTACTG
GGTAAARAAGTCATTTACATCATATCAGTTTITCTAAAATTTGCATTGAACTTICATAGCGTTGTAACATGTGTGGGCCC
AAATTAATAGTARACAGTAAGAGTTGCTTTACTCTGAAAATATTGAAGCTCTTIGTIGAGGGTGTGAGGAGTITTIGTTAG
AAAACAACGCTACCATTATTTTGAAACACACACGATCATCTTTIGITTTACTICTAAGTTTTGGATAATTITTCTTA
AATTATCTTATTATCTTATCCATTTTCTTAATTICCTITAACCTITTTAAATGTITTICTICCTAGGCACTTTTATTGATTT
TTGGAATATAGTTGATATGTGCTGAATTTTTATCATCCAGTTITTAATTCTACTGAAAARATCTARAARGATGTTCATCA
ACTACTATATTTCAAATGCATACATCCCCTTTCATGCTAAAGAAACTGTATGGGARACACAGTCTGACATTTITCAGG
ACCTIGGTATCATTAAAAGTCTTGACACTGTTAAAATTAAACAACGCCTTTTTTAAAATCARAGGATACAAAAGGGCT
GIGTTGGTCAGAGGATACAAAATTTCAGTTAGATAGGAGACATAAGTTCATGAGATCTTTTGTACGACATAGTGACT
ATAATTAATAATAATATGTTTTCGAAAATTACTAAGAGAGTCGATTTTAAGTGTTCTCACCGCAAARRRAATAGTATG
TGAGGTAATGCATATGTTAATTAGCTCATTTTAGCTAGICCACATTITTTCAATACAATGTGTTGTATAATACGTGAT
ATATACAACTTATATTTTCCAATTCCAATAAGTAAAAATAAATGTAAATTATTTGAAATARATARAATGTGAAGAAC
ATCCACTTTITCATATGAAACCATGAGATATTTTICTGTTAAAAGATTAAATGTCCAATAAATTTTTGATGTTAACAGA
AACAAAAATGTTTAATATTTAAATACATATTTGCATGCTATTGACCCCCTGAAGTTCACTGCTGGGCTAAGTGAACC
AACTATATCITAAGTCAAAAATGCTGAARATTCTTCCCCAARAATCCCAARAGCTCATGAAARCATAAACAGARAATTTCC
AAATAATTCTACAGGGAAAATAAGACACACTATTTGATCTGATCAAACAACGGGATGATTATGGTTAATAATGAGTT
ACTTGTACATTTAAAAATAACTAAAGGAGTGTGATTGGATTGTTTGTAACACAAAGGAGAAATGCTTGAAGGGATGG
ATACCCCGTTCTCCATGATGTGATTATTACCCATTGCCTGCCTGTGTCAAAACATCTCATGTACCCTACAAATATAT
ACTCCTACGATGTACCCACAAAAATTARAATAARAAAAGAGAGGGACCCGAAGATAAGCTAATATTTAAGCTCATCAT
ACTTATTAAGATAAGCAATACATACCGAAAGTAATAGCATTTAAAACCAGATGTTGGGGGAGGGTTCTAACTTGTTC
ATTAAAATTCAAAGTCACCTGTCTTGTTTTTTCTTTTGTTTTTIGTTITTTITTTTITTITTTITTTTGAGATGGAGTCTCG
CTCTGTCACCCCAGGCTGGAGTACAGTGGCGCGATCTTIGGCTCACTGCAAGCTCTGCCTCCCGGGTITTACGCCATTC
TCCTGCCTICAGCCTCCCGAGTAGCTGGTACTACAGGCGCTGGCTACCACGCCCCGCTAATTTTTTITGTATTITTITAGT
AGAGACGGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCTGCCCACCTTGGCCTCCCAA
AGTGCTGGGATTACAGGCGTGAGCCACCGTGCCAGGCCACCTGTCTTGTTTITATCATGATCCCGAGAGTATATATGT
ATGTGTACAGCTCATCTAAACCCTTTTTCTTTCAACATGATCAATAGATTGAACATTGGAGATATTTTATAAGAAAT
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AATGAAGACAACTCAATCAGCACATATATATATTAAATGTGGAATCTATAATGATTGCGAAGCCTGAAGCAAACTAA
ATATTCAGTAATAGGTICTTTTTITICCATGGTATATCCATTTGAATATATAACATAAATGCCTTACATTTGTTTTAA
CTATTTAAGGTTTATGTTGTTAGTGTGATGAAATGGCTGGCAAAAGTCAGAAACTCAGGARAGTTTCAGGCTTATAT
CTGGAGCCTGGTTTTICTTTCTTCAAGGTAGAACCTCTGTGAAGTGARAAATTITTTTITTATATCTGGAGCAATAATGT
AGAAGCTTAAATGTATTATCCAAGTTGTCATAAGCCTATTATTTCTTTACATTACTGAAGTGAAAGACAGCATTAAT
GGCTAAATGCCATACTTGGCTATAATTTATATTGTTTAGGACTGGAAATGAGCCTGAAATGTACATTTITITTCCARA
ATAGTTCATGTAATATTTGAAACCTGACAAGTAACCTGATGATTTCATGGAATACCATCAAATATAAATGTGAAGTT
TTAAAGACACAGGGAAATACTCAGAATAAACCCCCTAACCACAGGCCAGCAGAAGAACTAGACTTGAGAAAATGAAT
GGGAAGATAGATAGTAACAAATGACTTCTTTGGCAGCCTTATATATGCTTAGTCTTATAGACTGTTTTATGGATGCT
CTGCACTCTATTTCCAGCAAGTATGGCATTTGGAACAGGACCACACGAGACAAACTATGAGTTCACATTTCCCACAR
CTGCACAGATAGAAAGAGGGAACAACAGAATACTCCCTTTCTICTTGARAACAATAACTTCTGTTGAAGCTCACTGGC
TTCTTTTCAGCTGTTTCTGCTAGCTCCTCCTCCGCCTICTTGACCTCTAAGGCAATGCTCTTCAARAATTTCAAGACTG
CTTTCTAATTGAAACAAAACTTATAAGCACATTTCTTCCCACAAAATGTACATTTATTTGTAAATCATATATGAATA
TGACTAAGCATGTAAACGTATGTGAAAATAGAAATCAATAAATATAAATGCAAACACAAATAGAAGCATTICACAGTT
TTCTTTTGTGTCCCAGTGAGTTGTTCCARAATTCCTCGGAGGTAGGTATGTCACAGTTITGAGACTATACCTTCAATCC
TAGGGTTTCIGGTTTCGCTCTCCTCCTAGGTGATAGCATCCATTTCTACGGACTTAACTGCCATCTTTAGTTGAATA
ACTCCTCTATCTTTCCATCCCATATTTCTCTTGATTCCAAACCTGCTTGTTCACCTGAGCATATGACACAATTCATT
GGCTGCCGCACATGCAGCTTTGACATTTTATTTAARATCTTTCCCCTTICCCCAGCCCTCATCTATTITCACAGTAGTA
TCTTCTTCTTATCTACTTGATTGGTAAGCAGAGTCCACATGATTCCATCATTTATCTCCCATTTTATATCTAATCTA
TAAGCAAGTAATGCAATGCAACTTICTGTCTCCAAAAATTTATTTTGAATTTGCCTTCTCTTCCTCTGCATCTCCCCC
ATCTTAGGCCAGGTCACCICTGCCCTCTTGCCAGATTAGGTCACATTICTCTTACTACTGTTGTTATTCTCTTCCTAT
TCAATCCTACACCGCAGCAAAATGGATCTTCTCAAAATGTCAGCTAGATAAAGGCATTTCTGTGCTTAAGGCCCTCA
TGGATTTATCTTATTAGGATGAACACCCAACTCTITATTATGGCTTAGAATACAATGAATTACAACACATAATGAAT
ATATTATATTTCTATCTITACCATTTTCTTCTTAAGTCAACCTTTCTCAATCCATATAGGATAATCATATTAGTGCT
TCCTCACTTTCTAAARCATCTCAGGGCCTTTGCACGTIGTITTICTICTGTTICTTAGACCCAGAATGCTCTTICCTTTITCTC
TTTGTGTAGCTAGGTGCTICTTITCCATTTACGTATCACATGAAATGCAGTCATTCCCTCCTCCTTICCCTCACTACCT
CACAAAAAGTTGATGCCTCIGTITAAACCATGAATGGAATTTTACTCGGCAGTGAATAGAGGAAAAACCAATGGTAAA
AGCAACCATATGAATGAATGAATGTCAAAARATATTATGCTGAGCCAAAAGTCATAGACACARAATATGGGTATTITACA
TGAAGTTAAAGCACAGCAAAACTCAATTACGGTAATAGAATTAAGAAAGTGGTTACCTCTGGGTGAGGGTTGGAATT
GAGTGGACAGAGGCATTAGTGACTTTTTCGGGGTAATGGAAATGTTGTICTATITTIGTTCAGGTGGTGAATACATAGA
TACATTCAATTGTCAAAACACATCCATCCAAACACTTAGACTTTTGCACTTTATTATATGCAAATTATGCCTCAACT
GAAAAAAGTTTGTTTITCAARATTATATCAACAGTTGAAATTCTTTTAAAGATTITGATTCARATGAGATTAATTCTGT
ATCCATCATTGATGTATGATAGTTTTGTATGTAGTTAAGGTTATTGGAGATAATTGAAAGTTATACTCACAAGAAGG
CTGCATAATATGAAGTTTATCTGCCTTGATCTTTAATAGCTTTICGCGATTTICAACTTCTTCACAGCTCTGTAAGAAG
GCAGTGTGGCATGTTGAAGCAAGCATGTGTTTTAGAGTAACACAGAGCTGGTATACAACCCCATGTICTACCAATTAT
CAATGATGTGGGTATGTTGCTGGATCTCAATAATCTTCCACTGTGAAATGGAATGTAACACCTGACTCACAACGCAA
AGGTATTTACCTTATGTAATATAATTCCTGCGATCCTGGGACCTCCCTTAATCCCATCCACAGATGCCAGGTTAAAG
ACCCCATCACAGACTAGAACAAGTTGGGATGTCAAARATGAATAAATATTAATCGAAGGGCCTATTGTGATTGAACAC
CACGCAGTAGGCACTCTICTAATACCTACCGTICTCCCTCCTTITTTGGGGGARACATTCTARATGTGCAAAARATAAAG
GGTTATTTGCTITCTGGCACTTGGGATCGATTTATTGAGGATATGTTAGCAGAACAGCAAAGGTGAAACACTAAAAG
CACCATCAATACACAGGCAGAGGTGAAGCCATAAAGCCTTITATTITITTAAATTAATGCACAATATATAAGAGGTATG
TTAGAATGAACGTCCAATCCCTGAAAGGATATACGAAAGACATTCATAAAATTACATGGGCATGTTTICTTAATGTT
CAAAATATTGTTTTAATTAGTGTATTATGAGTITTATTICATGIGICTIGTGTGTTGTGTITATATTAATCTTTTCTTGCA
TTGCTATAAAGAAATACCTGAGACTGGGTAATGGATGAGAAAAGACACTTACTTGGCTCACAGTITCTGCAGGCTGTA
CCGGAAGCATAGCAGCATCTCCTTCTGTIGGAGGCTTCGGGAAGCTTCCAGTCGTGGCAGAAGGCAGAACGGGAGCAG
GCACTTCACCTGGCTAGAGCAGGAGCAAGAGAGACAGAATGAAGTACCACACACGTGTAAACAGCCAGATCTCAGAG
AACTCACTCATCATCATGAGGATGGCACCAAGAGGATGGTGTTAAACCATTCATGAGAAATCCACACACATGATCCA
GTCACCTCCCACCAGGCCCCACCTCCAACACTGGGAATTACATTTCAAGATGAGATTTGGGCGGGGACACATATCCA
AATGATATCCATGTTTAATCAGAAAAATAAAAGTTAACAGTAACAGTGATTTTACTTITGTAGACCTTTIGCTAATGGC
TGAAATCTAGCTCCATTCCGAGAACAGCCTGCGGTACACATTTTGAAAGATAGTTGATTAATATGAAAGAAGCCTTA
TCTGTAGTCCTTAAGGCCATTATGGTTTACATATATGAGTAAATATTCCAAAGTAGCCATGCCAGTTAACATATATC
CAGAGTCTAAAGGCCACTGGGCGACAAAAGTAAAAGATACATAGCAATTGTTACTTITATATCACAGTAATTCTTGTA
TATTTTAAATGGATATTTGCATTTGAGGATATCCACTTAAGAGTTAGGTACATGGCTCTTACATTTAAGTAACATTT
ACTTAAATTTCTGGCTGCAGCAATTCCACATAGGTAGAAATGAAGTCTGAATTGAGTTGGGGGTCTTTIGCAGTGCTC
TCTCTGTTCATTGGCTATTTTGACAATGCTGAGAGATGTGGTTAGCCATTCTTITTTCATTTCATATTGGCAACCTAG
AGAGCAATTAAGCCTTCTCCCCTTAACTAGATGTATGTTTTACTCATTTCTGGATCTTTATGGCTGACTTTGAATCC
TAGCCTGTGGTAGAAAGCATGGTGTCAGAAGGAACTATGAGTTAAGACTATGCATACTTIGGCTTTGAGTCTTIGGGTA
TCATACCTCCCTCATAGAGTGAAGGAACCAGGGATTCTTCTTGAGGCCCAGACCCGGCATCCATGTTAAGAATACCT
GTGCAATTTTGCTTCCTGATATTTAAGGTGAAAATGCATGTTTGGGTCATTGTGAGGATTATGTGAGATGTTACTTT
TAAATATAGGCCCCCTTATTATATGCTCTCATAGTTTCAGGCAACACTTGTICGTATTIGTAACCTCAGTITTITAACTG
TAATGTTTCCATCAATGTCCCTCTTACCTGGTACAGGGGCTCTTCATATTICTITGGATTACAAATCTGTIGAATGCAAC
CATGCATCAAAAATATTCAGAAAAACAATGAATGCCTACCTCTGTACTGATGATTTATAGGTGTTTITTICTTGTCATT
ATTCCCTAAACAGTACAATGTAATAAGTATTTATATAGCATTITACATTGTATTAAGTATTATAAGTAATCTAGAGAT
GTTTTAAAGTATATAGGAGGATGTGIGTAGGTTGTATGGAAATAGTATGTCATTTTATATGTCACTTGAACATTTGT
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GGATTTGCTATCCGTGGGGATCCTGGAACCAATCCCCCATGGATACTGAGGGACAATTGTATTATAAGCAGCAAGAG
GGAAAGGAATCTGTCTATTTTGCCCAAAATCGTIGTTCCCGGGACCTAGCATAGCTCCTGGCARAGAGTATACAACAA
ATATGCATTGAGGAGAGAACAGAGGGAACCATTATCCCCTITATTCTCGCTGTITCCTICATGTAATGAATAAACAGTC
AAATCTTACAAGAGATTTTAAACCAGTCAGAGAARAGTTGGAAGTTAGTTAGTTGTTICATACATTGAGAAGCCTCGA
CGCTGTGTCATCTAGGTAATGAAAGATCTAGGGAAGTTTAGCAGGGAGAAGAAGAGAGATGATAGTITGTCTTCAAAT
GTTTGAAGGACTGTTACGGACACAAAAATTTAAACTTGTGCTGAATAATTCCAAGAGGTACACAGTCTCTCGATAGA
AGCTAAAGTGGGGGGTGACATTTGACTCAACAAAAAGCCATCTAAATATCAGAACTTTCAAAAGCAGGAACTGGTGC
CTCAATTAATAGTGTGTTTTICTAGCACTTATGATACCTIGATCATAGGCAAGATAATGAAAARATTGGGACCTGGGAGT
TATACATGGGAATTTIGTTITATCAGTTGGGTGATTAGGAGAGGTGGCCTTAAAGTCCTIGTTGTGTTCTARAGAGTCTGT
GATTCTGAGTCTTATTTICCCAACAAGAGAGGTACAGAGCAGAAGATGGGATTGGGAGAAATAGGATARAGATACCAG
GAAATCCTAAAGGTAAGAAAAGGAAGGCAGACCTGAAGCTAACTCTATACTTCAGGTGCTTGCCTAGAGCCAGCCCT
ACCTACTTAGAGAATGTTGAAGAGCCAGTITAAAACATCTTITAACACGGATGTAAAACAAAACTATCAARAACCTGAAG
ATTTCGAATGTTCTAACCTACTCGTCAGTITGGGCTTTTTTCACAAATACTTCAGTAAATAGGCATAAATTTATTTTT
TAATGATAGAAAATATCTCTTAAAGAACTTATAACTGTGGATAAAAGCACCACCATAAAAATCTTGTGGTGAAATAT
ATATATATATATATATATATATATATATATAAAATTTTAAATATGGTTAGCTAGAATATGACGACAATGTTTATGAA
ACACAGAGACTCTTGACAAGTCCCATGTATACACTATAAAACTTTAAGTTATCCACTATTICACTCACTAAGCTTATA
CITAATGAGTGICTGCTGTGTCACTTATTGCGGAAGGCACAGGCGGTATAGCATTGCACARAACATATGTGGTCTICT
GATGGAGTTITTICAGICTAGTGGTGAAAGCAGTGAATGGGTGTACAGATGTTAAATAATTGTACAATTAGTTIGCATG
TGTAAACGTCAAAGTTCAGAAGATGACAATTGATCTACGGCAATGTTTICTCAATCTCTGACGTTTTGAGCCARATAC
ATCTTTIGTTGTIGGTGGACTGCCCTGTCCACTATAGGATGTTTGGCATCACAACTGACCTCTGCCCATTAGATGCCAA
TAGTACTCTCTTCTTTAATCACAAATTTGTCCCAGACATTTCCAAATGTCCCTTGGGGAGCAAAATCATCCCTAGTT
GAAAATCACTGGTICTAGGGGGAGGTCTTTATGAGGAAGTAACATCTAAGAAAGCTGGTATGTTTACATATAGCTACA
GTICTATTACACATGTATACATATGTAACAAGCCTGCATGTTGTGCACATGTACCCTAGAACTTAAAGTATAATAAAA
AAAATGTAACAAAACAATACAGTATGATAAGTGCTATGGGACCAAAGATGAAAGGGTTCTACTGCACAGTTATGAAC
TCATAGTTAGGCTTTTGGGGTCAAAATTTTGCTGAAGATATTITGCCACCCACGTGACCTTTGGCAGGTGACTTAGCT
TATTCATGCCTCAGTTTTATCCAATGTGARATGGGGCTGGAAAGTCCCATGTACTTCCTAATAACTTTGCGGAAATA
ATATGTIGGTTATATAGGAAAAAAAAAAAAATCCTAGAAGTATGCCTGCTGCGTAGTAAAAGGAAGGAGAAGGATARAA
GAGAAATCTGCATTITTTICTTCTGTAATGGGGCAGATAGTAAATATTTTAAGTTTTGTGGCCCARATAGTCTICTGTC
ACATTTACTTGATTCTGCAGTTGTGGCATTGGAAGCAGCTATGGACAATACTTAAATTAGTAGGTGTGCCTIGTIGCTT
TCAATAAAATTTTATAAATACAAAGTTTGCAAAACAAAGTTGTTTTTITTTTITTITTGTAGTITTGCTGACACCCTAGT
AAAGAAGCACCATTGTCAACGTTAAAAATTATCAAATTTITATTTTTICAAAGTTITTICAAATTTGCTTTGCTTGGTCT
AGCTCATGAAATAAGTCAAAAGTAGCAAGACCTCCACCTICTAAAATAATAATAGTAATGATAACCTCARAAGGAAAG
AAGAAATATTTTTAAAGAAGAARAATTATTGTTAAATAGGATTATTGTGCAGAGARAACCTAGGAGACTCAATTTTA
AAATCTGTGARAATAATTTTAAAAATACTTTATGAATAGATACATAATAGCTITITTATTICATATTAATGACTATAAATG
CAAATGGAAATATTTCATTCACACTIGATGACAATGTATAAATTAAGGAGGAATAAAAATTGTAGACCCTATAGGTGA
AAAGCATAAAAATATACATAAGAAAAAGCAAARATTGACTACGTAGGATTGTTIITAGGATTITAAGATTITATTIGTCAT
TAAACTTGCAATACCAGCCAAGTTAACATTTGAATTTAATACAGTTATAATCAGAATGCTTITTIGATGIGTTTGGGGG
CAATATAATTTCAAAGGAAATAGGCAATGATGTAATTTAAAGTTTATATAGAAGGAAATTGTGTGCGTGTATGTGTG
TGTATAAATTGGAAACAATTTTATTAATAAGCATATTATGGCAGCAACATACACTTCCAGATTTCTACTATACTTTG
AAGTAATTGTGATCAAAACCACAGIGIGCTGGCATAAGGCTAGAGAAATGGGTTAGTGGTTTACAAGTGAGAGTCCA
GGAAAACATCCAAATAAGATTGGATATTTTAGTTCTGTGTGGATAGCCTATTTCACTTAATAAATAGTGTCTCGTAA
TTGACTATTICATGTACCTATAAGTTTAACTATAGACCAAAAAAACGCCCTACTAGATTAAGGAGCTAACTAGAAATA
TAAATTCATATAAACAATAARGGARAGTGTAGGACTTTATAAGCTTICATGGGAGACAGATTTTTGGTAAGTCAGGAA
GCCTGGAAGACTTAAAACATAAAATTGGCAGACTGAATTAACTGATAGTITTAAAGCTTCCATAGAGCARAATAAATC
ATARACCAAGTTTTAAAATATATAATGGATTTAGAGAAGGTATTTACAAAAATATATGACTAATGGAGGTTAATAAT
ARCAATATGTAAGAAGGATATGAAATGGCATTTTACTATAAAGGTCAAACARATGACCTATAAGCATAATAAATCAT
ATTAATCTCCACTAGTAATAACTACACACATCTACATAATATAGATGTTACGCCTGCATTTGATTTACTTTATCTIGT
CTTTTGGCAGAACTATTTGTCACCAGATAAAAAATTCTATATCATTACCAGAAAGGTATATTATTATAATGTTTATT
ATGTTGCAGTTGTAAAAGAAATAACAGCTTTTCAATIGTTTACAAATCCTATAGAACATTTACTGARATACATTTAC
ATTTTGTGGCAAACTTIGGATTTAAATACCGTGTTCGTGCTTTGTTTTATGCCGTITTCCCATCTTTTCTCCAGGAAT
TTGATTGTIGCTTCATTGAAAGCTAAAAAGAAAAAAAAAATAATTCTGGTITTTGGTTITAAAAAATTAGGTTAGGGGTT
AAAAAGTTGTACGTTGTCTICTGTAAAAATAAAAAACAAGTTTTICTTITGTTITCTITGGAGGCTTTATATTAAATGGAT
TTTTAATTCATAGACAGCATATTGTGATGAAATTTCCCCATGAGCTTCACATTTTGTTTCAATAGCAGAAACTAACT
TGGTTGCAGTTACTGCCCTTCTGAGAACAGTGTTCTGGAATAATTTTGACATACATATGTATCTCTTTTTAAAACAT
GTGTTAATCTTITCATAAAGAAAGTTTITCCCAGCTGTGTCACCTGTGACTCCAACTTTCTGGGGGGACAGGGATATG
AGATGTTGGAAGGGAATGGCTTGAAGAAATAAAGTGCAAAAGACGTAATGCTTTCCTGTGGTAGAAATGTATTCAGT
GACCCTGAATGACCTTCCTACTCTTGTCCCTTCATTTTTCCCACARAAGTATGGTCTGGGCAATTATAAAAATTGACAT
TTGCAGTGGGCICTTCTGTAAAAGATGCTCAATCAGAAATGATTTATTTTAGAAAAAGAGATGATATAARACATATAT
ATCCCCTGTCTCGGAAGTGTGAAGGTTGAAAAGCAAGGAGATGATCTTCAAAGTGTCTAAARATATTGATTTGTAACA
TCGTTTTATGAAAGTGCTTICAGATTATTTITTTTITCTTGGATGGCCCCTTATGCTTTGGTCAGTTGATGCTAAAATCT
GAACTTCTTTATTTTAAAAAAAACTTTTAATTITTGAAAAAGGAAGTTCACGGTGCTGTCTAATTCTTITTTAGATAGT
CATTAATGTAAATGTAAGAGTCATTCTGAGAACCACATCTGCTGATATGTTCCGTTAAATTACAAGTTICTATGTGTA
TTTGCTTTGCTTTCATACAATGAATCTTCTTTACTCTCTTCCCCACCTGCCAGAAATTGCCCCACTCAACGTTCATA
AAAGGTCCATTTTCAATCGCTATATTTATTTCAGAAGCAGAGATATCATATATTICAAATTTTAGTTACTTTCCAATA
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TCAAGCTAATAACTCACACAAATAAATCAAACTACAGCAAAACAGCAATCTAGCATTICAACAAAACCTCCCCAATGC
ACATATTTCAAGCTGTAGATATGTATCATCCACCATGCTGAAATAATGTACATGTTCAAATCARATGGAAAACTAGA
ATCAARAATTGTTGATTACTTCTTATCAGGGCATTTTATTATATTTAAGAARAATACAAATTAAATCATTTTCAGGAA
GCAATCCTICTGGCTAAGATTTTITTAGCATAATGCTTAAAGTTAATTGTTGATCTTTATCTATAAATTCAAAGGTG
GACTAAAAATGCAGAATCAATCAGGTAGTICCATTTTGCATCAGGTGAAATATATAAAGCATAAAACAGCGAGTTACA
TTTCCTAACAAAATTGAATTACAGTGAGTAAAAGTGACAGGACAAATGCATTAAGAAAAGATGGACTGAAATGGATA
GAGTAGAATATATGCATCTATAAAACACAGTCATATATAATACACTCATTITTTTTTICTTACGAGTGTGAGATTAATG
GAAGAAAACAACAATAATAACAARACCAGTGTGATGTGICAGATTITICACCTITTITAATTAAAAAATTATTCACTTCAG
AGGGGAATTTTCTTICTIGGGTTAGCTCAATCATGTCAGATCTTIGTITCATTITAAAAGGTCAGTTTACTTGCCTICTG
AGGTTTTTGTTTGGGAAAARGAAAAGAAAATAGATTTTCATTGGTATCCTGGGTAGAATTAATTGTTTATCATTCAT
TTTTAAGATCTCCGAGAGGCAGAAAAAGGGGAACTGTGCAACCCTTTTGTCCTTCTGGATCTCARAATGAAGGGATA
CATTCTGCTACATGAAATGTGGAATTAAGACCATGATGCAACATGATAAACAACACAAATTTIGGGGGTGTICICIGTIG
CTATACATTATTIGAATTTTTCCATGCTATACACTTTTITGGATGTIGTICTGIGCTATTTATTCAGTTITTITITTAAATARAA
AGTTTTTGTAGACTAAATTGCCCTCTCTACTITGCATCGTTTTTGAACAAAGGATTTTCAAGACTGATAAGCTCAAA
TGTATCATTTATTGTATTCAAGTAGCATTCAATTTTTCTITTAGAAGTATAATTTGTAGATATTTTAACACAGAAAAC
TTGCAACACTGCTCATGATAGGCACTTATTATATATTTTTTGAAAGACTATATGGATAATGATTCTAACTTTGACTT
TTCCTGTTTTGCCTTCACTTTAGAATTAAGCAGAGAATCAAATCCATATTCCTGGGGGCGATGCTTGGACAACAGTA
TCTCTTTAAAGATCTTTGTGTGAGTCGAAGGTGCAGCCAGACTGGGAGTTATTGTGAAGAAACAGATTCAGGAAGGT
TGAGAAACTTGCCTAAGGCTAATCAGATAGTTACTGGCAATGTTGTTTCTAAATCACTGTTTGGCTCCCTCATTCAA
TGAATCTACACTATGTGGGACTGCCTICTTGCTCCTGACATCTTTTGCTGCTGAAATAAATGAACTCAAAGCCTAGAA
GGTAGAAAAGAGGGAGTTCAGAATTATATTCAGGCACAAATACCAATAAGGCTATTGCCCCCAGAACTGCAACTTCT
CTTGGTTTAACAGATAACTATTTAGCTGTGAGGTACAACTGAGGAAGTGGACACACAAGTTATCAGGAGATTCTGAT
GTGCCAGTITTATATTITCTTGTCACAGGTAATGATTCGAAATTICTTAARACAGCTGTCCTCACAGTGGAGTAACCTG
GGAGTACATGAAGGCATTCCAAGGAGTAGGCACAGATAGTTTTAAGGGAATTTATTTCTAGATCTTCTACTTTATTT
TGTACTCTTCCTGAAAACTGAATTGCCTGAAAAAAAAAAAAAAAAAAAAARGACATCTGTAGTCAAGACCTCAGGCT
GTTTCTCCTTTICTAACCACTTGCCTTTTCTAACCACTTCTCCCAATTTAAGAAAAAAAGCCTTATATTITCATCCAAC
TCTGATCTTACTAAGGCTTCAAACAAAAGAAGCATGAATGACTTTCATGACAGGGCAACATAGCTTTTTGCAAGAAG
AGTGGTTGCTAACTCTTIGCTTTCAACTGAACCCGAAGAGAAGACCTGATAAGTTGTCAGCCGATAGATCATTAARRA
ATACGTTITTGGTAAGCAATCATCATGTACTTTTAGCATATGCCATAGCAGGAGCACAAATGATTARGCAATGCTACT
ATAATACAATTCCTICCGTTTCTTTCTACTCACCTATTTGAATAAGATTTTTCATCATTTACATCTATACAGACARLA
AATTAGGGATAGAATTGATGCTGAAGCCTTTCCAATTGTAGAATTAATTTATATTCTTCTGAAGGTGTATAAATTGT
TAAATACCCATCCATCTTATTAAGAGATGTATTTTCAATAAAATTTTATTTTTATGTTTATCAAATTTTATAATATA
CATATATTGTTTTGGTCAATTGCACGTTAATAATTGTAACAATACCTCAATTGARAAGGTTTGTTTITTTACATTTAG
GACTTACAGTAACAGAAAARAAACACTCATTGTGTATACATACTGITTAAGAAAAGTATACTAGGTGATCAATAAGA
TTTTTTCAGGCATAAACATATATCTTAGTITTITAAGATATCGATATTITACAATGTCCCTCAAATTATATTATTTITICAG
TCATTTAAGAATGAAAAGTACATTTICGAATGCGGATTTTAAATCTIGCAAGGGTTGACTCATTTTITCAAGAGTICTTTT
TAGGGGATACAGAAGCAAGAATGTTTGGAGTITCCCTGATCAGTATCTTTAAGAGAAGGTATTITGTTGGTAGTTCCTA
GCAAATTCCAACAGCCTIGATGCTACTTAAAAGATAATAGTAATTATTTTAAATAATGCTTCTGATAAAAAACATTCA
TGCACACTCAGTTTAARAAGATATTTAAACATTTIGTAGTTGTAGTTTGGGAACTCATGATACAAGTACAGTCTGTAA
ATGAAGCTCTITAGTTTGCAAATATCAGAGATAAGCTATTAAAATGCAGAAATTGAAATTGCCCTGATATATGCATAA
ATTAGTGTCATCTICCATCTTGTCAGTTAGAGTATTTTTTAGATTCTCTCTATGTATACATACATATATATATATATA
TATTTATATATATATATATATTTGTGTAGCTGTGCATGTGTGTATTTGGACTAATGGGTCAAAGGACAGTACTAACC
CAATTCAATAATTAAAGAAAACATAATTTTGAGAATTAGCTTTATGGTAATTGTTTGACTTAAATGAGTAGATCAGA
GAAGAATAAGGGCTTTCCCTTATTTAAACAAGCTICATITITTITATCCAAACATTTACTTAGCTGATTAAGCTTCAC
TTGTTTATTTTCTTCAAAGCATTCATTCAGGTGGGTACTGAGTAAACTGAARTATCACACCAGGGAACTTCAACACC
ATCCAAGTCTITAAAGGCTTCACTTGTTCACAGTTGGCATTTAGTGAATGTCTAGGCTACTGATAATATTGTGAGTAA
GTTGGCAGGGATCATAAGAAATGATAAAATACAGTICTTGAAAATGTTATGGTTTGAGGAAAAGATCTATGTTTGGA
ATTAGACTGACTTGGATTCAAACTCTGGCTGTACCTTTGGGACAAGGTGTTCAGAAACTCTAGCCTATGTTITITTITTIT
CTGCAAAATGATCCTCTTTTCCAGGATTCCTGTAGAGATTCAAAGATATGTGAATGTTTAGAAAAAGAATAGACTTT
TGATCATTGTTAATTCCCTTACTTTCCCCAATTAGACTTGTAAGACTGGGAAGAAAGCTACACAARAGATTGAACAA
ATTATAGCTGACAGACCATAGCAAAAGATACAGGGCAAAACTTAAAGGGGAARACTACACATTAAATTATTTITAAAC
CATTAAATAGCACTAACTTTTGTCAGATATTACAACCAAACACCACTCAAATTAAAGTAAACTGAATAARATGCCTG
TTTITTTITCIGTTITACTGATGTTTITCATTTGCTTCATTCATTITATTGGAAGATATARAATGTGTTAGACACTGTTAGG
TGCTGAGTGTATAAAAAAATCTTATTAATACAATTTARACACGCACACACATATATATGGTTATAACAATTGATGCC
ATGTATGTACTGTTITATATGCCTATACATTATTCCACAGACCTGGGGGGAGGGGGATGTAGAGTCTTACCAGAACCA
TAGGAATCTTCTCACATCAACATTITCCTTTIGAAGTTTGTTCATGAGGCACCATCCAGATAATACTACCATCTGCAA
TGTGGCTTGAGAAGATGTTAGATTITTTTTATTACACATAATAAGGCTGTARAGTATTITCTGTATTTAGGTAGAGGTA
TGTAATACAATATGTATATAAAATTACATATCCAATAAAATCTGGTIGTTAAATAAGGACTAGCTTCTATGATAATAT
AGTCTAAAGGCTTTTCATTTGGTGTTATAGAAATTATGTGAAATATGTTTCCTGGAGTAGAATTATTCGCATTTCAG
CTCTICTGACAGTGGAAGAAAAGCTAGAGGGAGAGGTGAACAAGAGAGGGAGCATAATGGACAAAGCTTTIGCTGGAAG
CCAAACCACCACTTCATATGTCAAATCTGACAGGCCTCCCATTTTAGGTGTGCTGTICATTGAAGCTTTCAGCTGCAC
CTTGCCTGTGGCTAGGCTATTTTCAAAGATTAAAATGCGAARACTGGAARATTAAATGCAACTTAATTCCCAATTTAARA
TTTCCATTATTTTTGAAAAGTAAAAGATTAAAAGAAATGTATAATTGCAATTCTGGTGGAAGAGGTAATTATAGGAA
AGGTGGGATGTATTTCAAGTGGGGGATATAGCTTACTGCAGCAGAGAGGAATCTAAGCTATCATTCTTTITGAAATTG
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GTCIGGAAATATGTTTTCACATGGAAAATATACTATATTTTTAGGAATTTCCTTGTCATATTACTGTATCCTTTTICT
GTTAGAATATAAATTICTGAATTCCCTATTCCACTGTAGATCTGCCTCCGATTATATTAGCTCTTCTGAAGTTATCAA
AAAATAATGAGATATACAATATTCCATATATGTCAAAGCAATTATTTTTAGGTTAAGTAATAAACCAATGACCTTTA
ACCCGGTAATATTICTGGGTTGTTCATAAAAAAACTATATTCAGGTAATAATGTCTITCCACTTAAGCARACTGAAARA
ATACACAATACTTAACATTTGGTTAATTAAATACCTACTCCAGACAAAAGGATTTTCTGTTTITCAAGTTATCTTAGC
AAGCTGAGCAGGAAGCAATGATATATCCAATCAGAATATCCATGGAAGCTCTGCTACAGTTTCARARAGTTCTCATC
AGGCAGCTTTTAARAATGCCTACTCTGAAAATGGTCCAGGTTAAAGAACAACAGCTTICCTCGTCAGATAGCAGTATTG
CTTGGCCATGTTTCTTCCTAGCACAAAAAAGTACCTGCTCTTCTCTGAGTACCTACATTICTAAGGACTATGGCTTAC
ATARAACAGCATGGGTTIGGGGCAATTITCCAGCACACTGCTCACTCTCGAAAACGTATGATGCAGGTGAGAGTAATGT
TTTTGTTTGAATCTGCTTTCACTCGTGGAAGATGAAACTACTTGCAAAGATCTGTACTTTAGCTATTATGAGTAACA
AAAGACTCCTAAAATATTGCACACATTGTGGGGATGGAGAACCATCATCCTGGGATTTIGATGGATCCTATGGTTTGG
CTTTGTGTCCCCACCCAAATCTCATTTTGAATTGTAATCCCCACAATCCCCACATGTCAAGGGAGAGAGACCAGGTG
GAGGTAACTGAATCATGGGAGCAATTTCICCCATGCTGTICTCCTGATAGTGAGTGAGTTICTCACAAGATCTGATTG
TTTTATAAGGGGCTCTTCCTGCTTCACTGGGCACTTCTTCCTGCCACCTGTGAAGAAGGTGGCTTGCTCCTTCTCAC
CTTATGCCACGATGGTAAGTTTCCTGAGGCCTCCCCAGCCATGCTGAACTGTGTGTCAATTARACCTCTTTCTTTTA
TAAATTACCCAGTCTCAGGCAGTTCTTTATAGCAGTATGAARATGGACTAATAGAGACGTGTCTCTCAGAAGTCACA
GTGATGCTTGRACGGATCCAGAGCTCCTTCTTCAGGAAGGTCCCAACTCATTICTGAAGGGTCTCTCCAAGCCCACCT
CTCTCTGTAAATGGGAAAGGTTITACTTTGAGCACTAAAACCTGCCAGAATTCTCAATTITTCCTAACAGTGTGTTAA
TAARACACCTACTCATTTAGTATCCAAACCAGGTCTGTATTTCTCAATTAGAGCTCACCAGGCTTTCATCATARAGTA
GAGCTTCAAATTGTCTGCAATCCCACTCCTATCAAAAACCTAGAAGGAGGTAATATTTCAGAGTAATACTATAACCA
GATGACCACATCTAAGAAACTGCTGACCCTACGATGTAACCTTCTGTCCATTTTTICCCTTTGGAAAGTCTAGGATCT
TTTCTTATACCAGCAAGTTACAAGCCTGGACTACACTAACTTGCTTTCCGCAGAAGAAAACACCATGAGTTCTGTTT
TCATATTAAGCACTTAGTCTCCATCAGACATCAATCGAGAAAAAATCATTAAAAATCACATTTTATATTTGATGTAT
ATTTCTCAATAATCCTATGTATTAGTTCATTTTCCTACTGCTATGAAGARATACCCAAGACTGGGTAATTTATAAGT
AARAAGAGGCTTAATGGACTCACAGTCTICACATGACTAGGGAGGCCTCACAATCATGGTGGAAGGTGAAGGGGTAGC
AAAGGCATGGCTTACATGGTGGCAGGCAAGAGCGTGTGCAGGAARATTGCCCTITTATAARACCATCAGATCTICCTGA
GACTTATTICACTGCCATAAGGACAGCACAAGTATTTAGCTCCCTCAGCACAGAACCATCCCCGTGATTCAATTACCT
CCCACCAGGTCACTCCCATGACACATGGGGATTATGGGAGCTACAATTCAAGATGAGATTTGGATGGGGACACAGCC
AAACCATATCATCCTATTTGGATGATCAATATTATCAAGGTATGCTCCCCTGAGGGGGCGTCCTTTTTACCATTTAA
CTCCAGGACAAAAGTTTATTTICTTTIGTAAGGACAGTGTTTATTTCTTATGGTCCTATTITCTCCTAAGATCCAGACA
CCAAAATGGCCATCTATCATTGACTTAACTCCTGAATTTTGCTTAGAGTAACAGATTTAGTGAATCTARATATTTIC
TGGCTGTGGAATGTTAATTTATACATGTTCAAGTTACCTTTGATTCATGTGACAGTTTGTGCCARAACACACTCATT
ATCAGAACTCAGATCATTATGTTGGCTCTTGTTTTCGTTACTAAAGGAAGAAAAACAGTTTCTCAAAAAGAAAATTC
TGATACCTAGGAAGACCATTATACCTCACTCTTTTCTTTATCTCATCACCACATCCAATATTATAAAAGAACTTACA
AAGTAAAAAGAAAGGTGTTCTGTAGATGTAGCGCCTGGCTTGTATGGTAGCTTARATGAACACAGCTAAARATATTT
TATGGCTAGTGTCCAAAACAGTCTGGCACCAGACAAAATAAGAATATTTAAAATTATATTITTAGAGTTACTTTAAGA
GGAAGGGAGAGAGAGATGTAGGCAGGAGGAGGAGGAGCAGGAGGAGAGGGAGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAATCTGGGGTTTCTATGGAAGGGCTAAGAATATGTAGAAAACAGTTTACAAAGARATATGGTCC
AAGAATCGTGTGTACACACACACACACACACACACACACACACACACCCCCTIGGAATATTTTTICAGCCTTAAAAAGA
AGAAGATCTGTCATTTIGTCCCAACATGGATGGACCTGGAGGACCTTATGCTAAATGAAATAAGCCAGACCAAGAAAG
AAAAATATTGTATGATCTCACTTATATATGGAATCTTTTTTTARAAAAAGGTCAAATATATACAGATAGTGAATTAAR
CAGTGGTTACCAGGGTCAGGGTAGTTGTGAGGAAATGGGGCAATGTAGGTCATAGGATACAAATGATTAAAATATAT
TAATATATTAAAAGATATAATATACATCATGAGGACTACAGTTAATAATAGTGTIGTATTCAAGATTTTTGATAAATG
AATAGATTATAGCTGTTCTTGCCACAGAGTGAAAAATGGGTAACTGTIGAARTGATAGATATGATAATGTTCTCCACA
ATGGTAACTATTTTACACTATATATATAAATATCTATGCATCTTACACCATTATGTGGTATCCCTTAAATATATACA
ATAAAATTTATTTTACAAACACATATTAGGAATGCATATTCTGATTTITTAACAATAGTTAACCTCATTAATATATTT
CACACTATCATTTCTAGTGTACATGAAAAGTAGTTITATTGACATTAGTTIGTAAAAARAAAARMAAATGGTCTTGAGAC
TTTTGGGTCAGAGAATGTTCTGGCCATAAGGTAGGTTTCTGCTTGCCTACTAGATATCTTAACTTCGATTTCCTGAA
CATCCCATCACTTCAGAATCTCTCAATCCTTITCTAACATCCGCAACATTGTTTTTCTTTICTGCATTTCTTATATTGA
CTGATGGATTTATAATTCACTTTCTCTGAARAAACCCTGCAGTTATCATATATCCCTATCCATTICTGGCTCTTTATTIG
CCCAAATCTCTACCAARATCCTGTCAGCACAGCCTCTGAAATATTTCTCAAAGCATTTATAATCTGGCTCTCATCAA
CATTTTCAACACTCTGTITTTATCATTCCACTATTTTACATCATTTCATTTTCATTITITACCACAATCACTCATCCAA
CAAATAAGTATTTAGCTCCCTCAGTAATTAGTATTATTATTATTAATTATAACTAGATGCTGAGCATACAGAAGTGA
ACATGACAGACATAATCCCAGCAGGGATGTCAGACTTTATGCAAGTAATCAACCATGATGAATCTCATGAGATTCTG
AGAGAGAGAGAGAGAGATTGAGAGAGAGAGAGAAAGGGGAACCACTGGTGTICCGAGTTAGAAATTTGAATTAGTATC
TGGGTCACCAAAAGCTTCTGTGAAGAAGTGATATAGACTTIGGCCACACAAAACTACCGTGAAGGTGGTGGAAATTTT
TCTATGCAGAGTACCACATTTAAAGAGCTAAGCCTGAGAGTIGTCAGAGATAAAGGAACAGAAAGAATGTGACAGCAG
ATTATGTTIGGAAGAAAGATGTTCAAGAGACCAAGCTAAAGAGGAGATGGGGCTAGAACCTGGAGGGTCCTTCGGGT
CCTGTTGGGAGTTTTTTCTCTGCCCAGAAGGGCTTTIGTCACGTGGTTGTCAGGARAGAGTCATGATTAGAGCTTTGA
TTICAGAGACTTCTTTCGCTGAAGTGTGGAGAATGGTTCAGAGAGAAGCAAATCTGAATGGACAAAAGAGGTTATTAT
TGTAATCTTGGCAAGAAGCGATGGTGGTCTTGACTAAAATAGTTCTAGTGAGAATGTGACAACAAACCTGAGAAARAA
TACAGGAGACGTAATTGACGGGGGTTAGTGTTAAGTTGAACGATTGCAGAGT TGAATTTGAGGAAAGTGTCATATAT
CATTCCCAGITICTGATGTCATACACCTCTGGAGATAACACTGCCATTTCTTTTGAAATGGGAAAATAATAAGTGAT
CAGTAAGTACGTATTGGATAAAATAATGAATGGTTAAATGCATAAGGGGAGAGGAAAAGAGTTGCAGAGAAAGAGAG

88



TAAACGTATTTIGGATGIGTTAATTTTGAGATACCTITGAAARATCCAAGTGAGGGGTTGGGTAGTCAGAGAARATGA
ATGTGGATGTCAGGACGAAAGGTGACCGTGATGAACTGTATGTCTITCCTCTAAGCACGTTATACAGCTTCATGTCAC
AAGTGACTCACTTCATGTCACAAGTGACTCACAAGGTCACTTGTGACAAGCATTTGCCTGGTGCTTCATCCCTAACC
TCCCTTTCTATACTCAGCTAAAATGTCACCTACAATACTTCTTCCTTGACTCCACCGTICCCCACTTTACTGATATGA
ATACATTITTAATAAAATGATATAATAATGCTTAGTTTGTAAACCTAATGTTCCTCAAGTGGTATAATTATCTGATTT
GTATGTGATCATCAACCCAACCATATTAGGAGCACCTTGAAGGTAGAAGATTTAGGTTCATGCTTAACACCACATCT
GGACCACTGTGGATTITAACTTTCTACAATGATTIGTATICATTAATATATTGGGTGCCCACTATATTCCAAGTAATAT
CCTGCACACTACGTACAAGGAAGCATAGGTCCCGTGTGCTCATGARACTGTAATTTTAGTAAGCAGGGATAGGATAC
AAACTGAGAAAGGAAAACAATTTAGAAAGTGGGAAATATTATGCACAGAATTAATAAAAAAGAGAARAATCTTGAAA
AAGTCTTCAATACCTCACTTIGGAAGGTGATTTTGAAGAAGAACTGATGGACAAACTAGAGTCAGCCATGTAATGATG
TAGGGGCAAAGCATTCCGGGCACAAGGGACAGCTTATGCAAAGACCTTARAAATGAACTAGCTTTGTATGTTGGAGA
AGGATAAAGAGAACTAAGGTATCTATAAGGTAATTAGGAAGAGGATGAGTTATTITAGTCCCTTAGTCTTTGAAGCAC
ATTATCTCATACTTICAATTGAGTTTATTICTTAGTGTCATICTTICTGGATGCAATATTITGAGATAAATGTCTTAATGA
ACGTTCACCTCCCICCGTAGTAATGCCTGAGTGTCACARARACTTTITTTGTTTACATACGTAGCCATCTAATGGAA
ACATAAAATAGGAATCAAAAGTTGAGTTTCATGTACAARRGGTAAGGACTGTACATGTGGTCATAACAACTTCAARA
GCACCTGAAGGTAACCTTTAAGGAAGATACAAAGGCTAGGAAATATCTAGGATCCATGAAGACAGACTTACTTAAGG
TCATAGTGTGTICCAGAGTTGGTTCCCGCCGGTGGGTTCGTGGTCTCGCTGACTTCAAGARCGAAGCCACGGACCTCT
GCGGTGACTGTTACAGCTCTTAAAGGTGGCACGAACCCARACAGCGAGCAGCAGCARGATTITATTGTGAAGAGCARA
AGAACAAAGCTTCCACAACGTGGAAGGGGACCCAAGCAGGTTGCCGCTGCTGGCTTIGGGTGGCCAGCTTTTATTCCC
TTACTGTCCCCTCCCATGTTCCATTTCTGTCCTATCAGAGTGCCCTITTTITCAATCCTCCCCACGATTGGCTACTTT
TAGAATCCTACTGATTGGTGCATTTTACAGAGCGCTGATTGGTGCGTTITTACAATCCTCTTGTAAGACGGGAAGGTT
CCTGATTGGTIGCGTTITTACAATCCTCTTGTAAGACAGAAAAGTTCCCCAAGTCCCCACTCGACCCAGAAAGTCCAGC
TGGCCTCACCTCTCAATAGCATTAAGAATATAGTTTCACGAGCATATATGAATCAAAACTTACATTITGCCAATTTTA
TTTGCTTGTTTATGTGTTTCCAACATGTCTTGTCTTAGGGCCAAATGTTTCCCTAGAGAATAACTATTCCAACTATC
TTAGTTGCTGTATTTTTATGCAACCTTCAACTCTCCATACTAAAATGTCTCCAGAATAGAAAATAAATCTTTTCARAA
GTTTCAAAAGAGGCTCTCTATATATTICCCCTTAAAAGTACCAGGCAGACATATTTICTAGGTTITCTAACATTIGCGTGT
TGCCAGGAAGTATATCCAAACCATCACAAGTTATTCATGTAACCAAGCACACTTATTIGGAGTGCTTCTGCTTCTGTT
CTTGCTTGAAATTGGAAGCTCCTTCCAGGAAAAAAAAAARATATCTATAGAAGGGGAAARAAGTAATTTTACTTITGA
AAATAAAATATACGTGAGCAATAGTTTTATTICTGTTITTTAATTTACCATAGCTTCCAAAGACAACATTGTTTITATAG
TAGGGGTTAGCAAGTGTTTTCTGTAATGTAAACGTAAAGGGCCAGAGAGTAAATATTTTAGGCTTTGTTTTCTATAC
TCTGTTGCAACTATTCAACTCTGCTGTTAGAATGTTGAAGCAGTCATAGACAATAGAGAAATGAAGATGTGTCATTG
TGATCCAATAAAACTTTATTTACAAAAATGGCAATGGGCTAGTTACGGCTTGAGGGCTGCAGTTTGCAGACTCTCAC
TTCAGAGCTAACAGTTGTTGTCAGGAGTCACTTGTTTTTGGAAACCTACAATGAGGTACTATAACACCAARAAGAGT
TATCCCTTCCTTITITCTCTICTICACTTITTTIGAATTATGAGAAGAATTAGAAATGTAGTTAATGATAATGTCCAACCAG
TGTAATTATACTTGTTAGAAACACAGCTGGAAGCCTGTITGTCCAGTCTTATTTCTCCICTGTIGATCCTCATTITTICAG
AGGTTGAAGTCATAAGTTITGCCATGTCTACTTICTGACAGGGGAATTATAATAATGTGGAGTCACCTTTITGTITTIGTIG
ACTTTGACAATGCTTCATTGACTTACTCACCAATTTTCTAATTTTTATGAAGACTTTTTGCCGAAATGTAGACTCAG
TCTTCTCTCTTGTCTACTCTTTCTATAACAATTAACAATGAACTTATTTACCTITTITAACATCTTTTTAAAAATTTT
CTATACACCTTGARARTGTGAATACAARAGTAATGCTGCATCATGTATATTGCCTTATTCACACATAGCCTCTTATGG
TATATCATATAAARATGGAACAATACAGCAACAGGTTGAATGAACAGTAATCAGGTAACAGGAAAATGAGATGTCTT
TAATATTTCACTTAAAAACTCAATTTCCTAAAGCATACATATAAATATTTGGAAGTATAGTTAGAAGAAARAATATCT
TTAAAATATTTTAATTGATTAGTCTTATTITATAAGATAATTTTTAGGAGGCTGGTTGCGGTGGCTCACACCTGTAAT
CCCAGCACTTTGGGAGGCCGAGGTGGGCAGATCATGAGGTCAGGAAATCGAGACCATCCTGGCTAACACGGTGAAAC
TCCGTCTCTACTAAAAATACAAAAATTAGCCGTGCATGGCAGCGCATGCCTGTAATCCCAGCTACTCGGGAGGCTGA
GGCAGGAGAATCACTTGAACCTGGGAGGCGGAGGTTGCAGTGAGCCGAGATCGCGCCACTGCACTCCAGCCTGGTGA
CAGAGCTAGACTCCGTCTICAATAATAATCATAATCATAATAATAATTTTTAGGAAGCATCAGAAATATATAAGAAARA
AGATTATTTTCTTAATTGCTITTACTAAAAACACCTCTATGATTITTTCAGTAAAACTTGATTCTTATGTCATGTGTGA
GIGTGATCTGCCTCTCTTGGGATACTACTGTACTCATGAGGAGTGATTTTITTITCTCCAACGACCTCTITGTCACGTC
AACAGGTCACAGGAATAGTGTACCCTAAAAAGCCACCTGCCACATGCTGCTGAAAATGTAAAAGTACACACATACAC
ACACACACACACACACACACACACACACACACACACCAARATCAGGTATCACAAGCTGAAAATAAAATTGAGTCCAA
TTTTTTTTTAATTGAGCAGTTAATGTCCTTAAAACAAAATCCTATACTGCAACAAATACTTAGCCAGATCATTCTGA
TACCTCCAAACTGTGGTGTATTICCAAGATACCTICTATGATCTTTGATTITGATCCACAGCTTITTCAGTTATCATGCAA
ATACCTITCAAGTTTITATCTICATTTCTCAGTGCAAACTCATTARAAATTTTCAGCTGAATTCAATTITTATAAACATGT
TGTGAATGTCCTCTTTATATAAGCAAGGTTIGTAAGGAACTGGCCACATAAACAGAAAATTGAATAACATATGGTTTC
TGGCCTTAGTGATCTCATGTGTGAGTTAGGCATATGGGCAAAATCAGAACACTATAGAGTATAAGTCTAAAATGGTA
GTATTTTATAATAGAGGATGAAGAGGGTGCTGTGGGATCATAGGTGACAGATATAACTCCCGTTIGTGGGACTTGAGA
AAGGCTTCACAGTCTGGARACATTTAGTTGCTATTGAACACAARAAATAAGACTCACTGTTGAGAGAAGGGAGAGGGAG
GGCATTTCAATCAAATTAAGATTCTGTGGCATATTICGGAAACTGATGTTTTTAAAAAGAGTAATGTTTATTACATTC
CTCTACATAAATTATATTTCTATGTAATATGAATGACAAATATTTAACACAARATGCCTTATAACATTTGAATGAAA
TCCATCATATGACCTGTTATCTATTICCATTITCCTTTTIGCTCATATCATTATGAACAATGACCTGATARATTTTTT
ATAAGACTTTGCTGAATTAGTAAAGGATTATTAAGTTTAGAATGAACAAAGCTGACCAATCATTICAGGCARATTTGA
CCGTTTTGTTGTCGCTTTTCTITATTTCTGAAACCATACAATTCCCTGAAATGAATAAGTACATATTTGATAACTTCC
TAAATTAAGGCTCAAAACACTGGTAATCTACTGGGCTTTCATTTGTITICCTTCTATTTGTCTAATCCTATCTATATTT
CTTTATATGAGCTATGAAAATATTAGATTTATTAAGTIGTICCTTTATCTTAATAGAGAAGAATGTTTTTICTATGACA
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TTAAGAGGAATTTIGATTTTTTITCTTTAATGATCTACTTTTAATTTTGGTAGAGTAGCATTGATAAGATCAATATTAC
ACATTGTTAAGTATGCATTACATGTTGATAAGATAAATATTACACTTAAAATATGTTTATCAAATGTATGAATGATA
AAAACGAATTCTGAAATGTATGGGAAAGATCTTGAATAAAGGTCTATGTACATTTCAAGGATGTCTACATATGCAAA
TTATCATAATATAATAACTATTGAATATGATTATCTTCACATACTITCTTTATTITTCATCTCTTAGATGAAATTGG
GTATTGTTTTCTITATAGCTGGAACAAAGCATTACAGAGAATTCTTAGTGTGATTTCATTGAAACTCACTGTITATATG
AGTTCAACAAAGTTTAAATTAGTCCATGACTTAATCATCCTTTATAAATCCTATCACTAGTATTCGGTAAGGACAAA
GTCAATTAAAAAATTAGCAACAGAAGCATTAAAAGAAGGATTAATAAATACAAARATAAGGGATGTGATATCTTITACG
TATTGCTGAGATGTTAGTGCTAAGGAAAAACTTCCCTGTITCATAATGTGAGGTGGGAAAAAGAAGAACTATTATTGT
ATATTTCTCCTCTCTARAACTGCCTATCTGACTGTIGTTTTTCTGTGTCAGCCGTATTAACAGATGTTTAATTTTACT
CACTTTAGTATATAAGGCATCATAATGTATGAACTATTTCAAAGGCCCTATGATGGCTAATTAAATAAAAATATATT
AARATATTAGCTGGACAAAATAAAATATGTATTAATTTTGGAAAAAGTAGATCAAGGTTTTGCAGATCTTTTCATATC
AATATATTCATTTGCTGAATAAGCTTTTATTGTTITACCAATATTACTAGTTTTATAGAGATGTAGATATCACCACAG
TATGACTAATTTTATAGGGACACAGATAGATAGATGTTATTTTATTICCAATCTTATTITTTACATATAACAGGTATAA
ATATGCGCTTGAAAGGAGTATATCACTTAGGAGTCAGTCAGAAAAGTAAAGATCTTCTAGTCTAATACAGTGGTICT
CAGCCAGGGGTGATTCTGCTGCACGCTGAGGGATAAATTGGCAATTTCTGGAGACATTTTTGGTTGTGACAATTGCA
GGAGTGTTACTGGTATICATTTGGTAGAGACAGAGATATTIGGTAGACACTGTACAGGACACAGGAAAGTCTCTTACA
ACAAAGAATTATTCTGTICCAAAATGTCAGTTIGTGGTGAGGTTGGGAAACACTGGTCTGGAAGAAGGAATTTACTATG
AGGAACTAGTTACGAAAGTATAGAGACATTITAACAAGCTGAACAAAGGATAGTGAGATGGCTCAGAGATTAGCAACT
GIGGCATGAAGCCACTACTACGTTTAGGTAAAAATAAGCTACCATTTATTCTTATAGTAATAATAATAATAATTATT
ATTATTATTATTTGAGATGGAGTTTCGCTCTGTTGCCCGGGTTGGAGTACAATGGTACAATCTCGACTCACTTCAAC
CTCTGCCTCCCAGATTCAAGCGATTICTCCTGCCTICAGCCTCCTGAATAGCTGGGATTACAGGTGTGCACCACCCCTC
CCAGTTAATTTTTTIGTATTTTTGGTAGAAACGGGGTTTCACCATGTTGGTCAGGCTGGTCTCGAACTCCTGACCTCA
GATGATCCATCCACCTCAGCCTCCCAARAGTGCTGGGATTACAGGCATGAGCCACCACACCTGGCCCACTCTTTCTTT
TTTAATTATTGAGAAATATAAAAATATGTCAAAAGTAACAGGTGTGGTGGAGTTACAGCATGCACATAATGGGATAC
AGCCCATTATCTAATCTCAGATGGAAACTAGAAAAAAAAGAGAAGATCTTIGCTAAAGCACAGATTATGTGGAAAAT
CATTTAGAARARATAGCTTATCACAACATTAAAATTAAATCCTITTAGCTGATCATTTTTICCTTGCTATITTTICTTITT
AAAATTGAGAAGACAGTGAGTITTITITTITITCTITTATTIGTCATTATCTIGATGTCAAAAAATAATATGCACATTATAAGT
GGGAAAAAAGATAAGTCGAAATGAAATGAAACAATGCGAGGAAAAARATGTCACAACACTCTTCAATTAGAAAAAAT
GACCCCCATCTTTCCTCCAAATAGAAATGACGTAACTGAAGTAGTGGAACTTTCTCTTCCATGGCAACTCTAGAGAA
GGGGTAGATGGCATGGGATTGTGGACAGATGGACACAGAAAGAGGCCTCATTTATTGTTATTIGTTAAAACTTTTACT
TCTAGTAATAGTGACACCTCCTTCAGCATTTCTTTATCAATTGTCAATATTTTTTGGATCACCAGCATCACCTTCTA
TATGTATGTCTAGARACCTCCTGTTATGAATTTACACTTCTCAGAGTCAAGACAGAAATGCTGTGAATTGGGCGATA
AATAAAATACCCCCCTTTTATTGCCTTGCTTTGTCTCTTAAAGAAAGATGCCTGTTGGGGGACTATGAGAATGCTTT
GTGCTTICTGGACCTCAAGGGACAAATCTATAATAAAAATTATGCATAGTGATGAGAAATATATATAATGCAAGTTTG
TAGAGATCAGTTAACTTATCTITGICTAGGCAATTATTTCTAAACAATGATTTCAAATCATTAACTATAATATAGCCC
ATTCATACCCTCCATTTTTGICAARATCCCTGTCACCTTCAAGGACTTGGCCATCCCATAGGCTGCTCTGCTITTAAT
AGAGGAAGATGCTGTAACTCTITGGTACCATTIGCCAGTITATGAATTTATCCATTAATGAACATTGCATTTAAGGCATA
GGTTTATCTCCTTCTCCAGGTATGAACCTGCAGGATTCCTACCTGAAGCTTAAGGGAGAATAAATCCACCTGGGACA
ATCAAGGACAGATCAACCAATCAGCTCAAAGCAGGTGTGAATTACACAGTTTATTTGAGTGACAAGGTAGCTAAAGC
AGGGATAATAAAAGAAGGGAGTGGGTTGATGTGGACAGACGAACTATGGCTTTAGGAAATTTGGTAGGGACTGAAAC
ATATTTTGTGTAATTTATGTGGGTICTAATAGCTTTTGAAACTTGTTTACAAGACCTGTIGTAAGTGGTACTGGCATAT
TCATGCATGAGAAAACATCAAGGGAAAACTTAATAGTTCAAGGAGGTGACAAAGAAGAGAGGAACCAATTATTTTCA
CTAGCCGTCAAAAGCAAGAAAATAATCAGCTTGAGCCCTTCGGGGAAAAGATAGGTTAAATATTAAGTAACAGTTTG
TTATTATTCCAAGTGITITCTTAAAGTTGCTICCCATACTTITCCTGTTTTICTCTGAGGGAATTTAGTTTITTITTIGTTGG
TTITTTTTTTTTITITITTTATAACTGTICATTGGTCAGAGCTTGATTTGATGCCAGTCAAATTTTTTTAAAGAGATTA
TGAAAACTGCTTAAACTCTTCCARAGGGAAGATGGGTCATTCTTAACATGTGTTTCAAGAGGAAGAGCATAAGAGCA
TTATATGGTAAGGCTGAAAGCAGATATCAGCGTTTAGGGGCCATGAAGAGGTAGAGCTCACATTGGTAGGATCATIG
ACTAGAATTCCAGAGATCAAAATTGTATGTTAGTCTAGCATTGGGGAGGACTTGTAGCTAGTATCTTCATTCTAGCT
TGGGAGCCTAGGAATCAGGTTAGGCATCTTGCACAGGAATGGGCCGATGGGCTAAAATCTCCTTGAGAGAGATGATT
AATCCAGGACAAACCAAGCAGTCATGCCAATGAATTACTTTAACAGGGTACTTCATATCCTCATCCTTTGGGCAGCA
CGGTCTTCAGAGATGGGGCAGGCCCCAGGCTGCAGTTGAGATTICTATAAACTAAGGTCAAAAAGATGCAGCAGTGAA
GAAGTCATGCTTATCTTGTATAAATCATGTTTICTTTICTTTTTAATGAAAATGTACATTTAACACATTTTAAAACT
AAATATTGACCCTAAAATTCCAACCAAAAAATGCTACATAAGTGGTATTTATTITTTGAATTITCCCTCATGCTCCTICC
CACTGTGGGGACAAGGAGTGGTGGTGGAAGAGAGATCTTTTAGCAAACCTGTGAGTAGAGAATTAGAAGGTAATGGG
AGGAAGGTAAAAGGAAAACATCATAGATGGATAGGCTCACAAACATTAAAGGCCTTCGTGCCTGTCCTTICATGCCTA
TTCATCCCTICTCCAGTATGTGAATCAATGTACTTGTTAAATATTCATTCACCTCACATATTTAGCATTAACCGTGTA
TCAGGGACGTTGTTAGACCGTTGGTTTACGATGATGTGTARAATATCATTTGTAACTCAGACTAACTGGAAGTGCTC
AATATAATAAGATGTAATGTTATGGAACACTAAGTCTGTGCTGAAGACTTATCTCCTTTAATCCTAAAACAATCCTIGC
GTGGGTAGTCTCAATGATCATCTCCAAGTCACAGTTGAGGAAATTAAGGCTTICAAGAAGTTAAGAAACTGGACCAAC
ATCACAAAGGTAGCATCAGAGTGACAGTTTGATTICAAAGTGTACTTGACTTICAAGGCCCACATTTCCTTGCACGTT
TAATATTGCCTTTCICAGGTAAATATACCATTAAATGTGATACAACTCTAAGCATTTGAATTACTTACAACGTGCAG
AGTTAAAACCAGCATTATTTACACTATACTTCAGCTCGTTTATAAGTGAACTATTATTTTGTGGACTAACCTATGAA
ATGTAACCACATTGAATTCCTCTGTITAGGTACAGGTTTGGTGATTCCAGGGAATAGAGTATGACTGAATGCACAGGT
AGGGGTGAAGTGAACCCGGTCAGARAATTTAGAGAGCATCGAGCAGATCATTAAGCAGCTGTCTTTCAAATGTGCAG
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AACACAACTCATTITGTAATCTAGGGACTATCTGTATTGATTCITCCCAGGGAAGTTACTTATTTTITATACATATGIG
GIGTGTTICTGTCCATAATACCATTCTACATGGTAATGCTCAACTTTATTATTTAAAAAAACTGCTAATAATGAGGTT
TTTCTTTGTATCACAGAAGCAGCAGGAGCAAGTTTICTTTTTCCTICCCAGTTTTTTTAAGTACTGCCAAGGAATGT
GATTTTGICAGACTTGTATTTCCTATTAAGCCAATCTIGCATGACTGTTCCTTICTACTAGCTTTACCTGTTCACTCAT
TTATTAATTCATCAAATATTTGTAGAGTGACTATTGTGTGCCACATACTAATATAGGCACAAGGATAACCAAAAACA
GACARACGCTGTCCTTTCAAGGAGCTCATATAGTAATGGGAAGTTAGGAAAGGAGAARATAAATATGTGGTATTTCA
AATGGAAGTATTAAAGTGTTAAGAAGAAAAGAGAAACTAACAAGATAGGGAAARAAGTGACAGGAACATGATGTTTTA
TTTTTTATTTATATATATTTTTTGAGACAGGGTCTCATTICTGTTGCCTAAGCTGGTGTGCAGTGACGTGATCATGGC
TCACTGCAGCCTTGACCTICCCTGGGCTCAGATGATCCTCCCACATCAGCCTCCCAAGTAGCCAGGTCTACAGGCATG
TACCACGATACCCAGCTAACACGTTTTICTTTTCTTATAGAGACAGAGTICTCACTGTGTTGCCCAGGCTGTTCTTGAA
CTCCGGGGCTCAAGCAGTCCACCCACATCTACCTCCTAAGGTGCTGGAATTACAGGCATGAACCACCATGCCCAGCC
GAAATTGATGTTTTATATATGGCAGTCTGGGCAGACCTCTTTGATGTGATATTTGAACAGAAATCTCAAGAGAGGGA
GTIGTATTAGCCCGITTTCATACCGCTAGAAAGAACTGCCCGAGATTGGGTAATTTATAAAGGAAAGAGGTTITAATTG
ACTCACAGTTCAATATGGCTGGGGAGGCCTCAGGAAACTTAAAATCATGGCAGAAAATGAAGGGGAAGCGAGGCACC
TTCTTCACAAGGTGGCAGGAAGGAGAAGTACTGAGGAAAGGGGGAAGAGACCCTTATAAAACCATCAGATTTTGGGA
GAATTCACTCACTATCATGAGAACAGCATGGGGGAAGCCAACCCCATGATTCAATTACCTCCACATAGCCTCTCCTT
TGACACCTGGGGATTATGGGGATTATAAGGATTACAATTCAAGATGAGATTITGGGTGGGGACACAAAGCCCARACAT
ATCATTTIGCTICCTGGCCCCTCCCAAATCTCATGTICCCTTITCACATTTCAAAACCAATCATGCCTTGACAACAGTAC
TCCAAAGTATTAATTICATTTCAGCATTAACCCAAAAGTCCAAGTCCAAAGTCTCATCTGAGACAAGGCAAGTCTGTT
CTGCCTIGTGAGCCTGTAAAATCAAAAGCAAGTTAGTTACTTCCTAGATAAAATGGAAGCACAGGCACTGGGTAAATA
TACCCATTACAAATGGGAGAAATTAGCCAAAATGAAGGGGCTACAGGCCCCAAGCCAGTCCAARATCTATCAGGGCA
GTCAAATCTTACAGCTCIGAAGTTGTCTCCTTTGACTCCATTTCTCACATCCAGGTAACACTGATGCAAGAGGTGGG
TTCCCATGGTCTITGGTAAGCTCCACCCCTGTGGGTITTGCAGGGTAGAGCCCCTICTICCTGGCTGCTTTTACAGGCTGG
CATTGAGTGTCTGCAGCTTTTCCAGGCACGTGGTGCAAGCTGTTGATCGCTCTACCATTGTGGGGTCTGGTGGACAG
TGGCCCTCTTCTCATAGCTCCGCTAGGCAGTGCCCCAGTGGGGACTCTGTGTTGGGGCTCCAACCCCACATTTCCCT
TCCACACTGTCCTAGCCGAGGTTCTCCATGAGGTCTTCATTCCTGCAGCAGACTTCTGCCTGGACATCCAGGAGTTT
CCATACATCCTICTGAAATCTAGGCAGAGGTTCCCAAACTTCAATTCTTGAATTCTGTGTATCCACAGACTCAACACC
ACGTGGCAGTTGCCAAAGCTTGGGACTTGCTCCCTCTGAAGCAATGGTCCGAACTGTACCTTGGCCCCTTTTATCCA
TGGCTGGAGTGGCTGGGACACAAGGCACCAAGTCCTGATGCCGCACACAGTGGTGGGGTTGGGGGGGGGACCTGGTC
CACGAAACCATTITTTGCCTICCTAGACCTCTGGGTICTGTGATGGGAGGAGCCGCAATGAAGGTCTCTGACTTGCCCTG
GAGACATTTTCCCCATTIGICITGCCTATTAACATTGGGCTCCTTGTTAAATATGCAAATTTCTACAGCCAGCCTCTC
CAGAAAATGGGTTTTTCTTTITCTACTGCATTIGTCAGGTTGCAAATTTTTCAAACTTITTATGCTCTGTGACCTCTTGA
ATGCTTTGCTGCTTAGAAATTTCTTCTGTCAGATACCTTAAATCATCTCTCAAGTTCAAAGTTCCACAGATCTCTAG
GTCAGGGTCAAAATGATGCCAGTICTCTTTIGTTAGTCATAGCAAGAATGACCTTTACTCCAGTTACCAATAAGTTCTT
CATCTCCATCTGAGACCACCTCTGCCTGGACTTCAGTGTTCGTATCACTATCAGCATTTTGGTCAAAACCATTICAAC
AAGTCICTAGGAAGTTCCAAACTTTTCCACATTTTCCTGTCTTCTTCTGAGCCTCCTAACTGTTCCAACCCCTGCCT
ATTACCCAGTTCTAAAGTTGCTTCCACATTTTCAAGTATCTTITATAGCAGTACCTCACTACCTCAGTACCACTGGTC
TTAACTCCTGCGCTCAAGCGATCTGCTTGCCTCCACCCCTARAGTGCTGAAATTACAGACATGGTCCATTGTGCCGA
GCCAAAATTGATATTTTATGTATGACACTCIGGGCAGACCTCTATGAGGTGACATTTGAACAGAAATCTCAAGGAAG
GGGAGAAATTATCCATTTACATATTTGGGGARAGAGCATTCCAGGTAGAAGAAACAGAAAATCCGTAGTCTTGAGGA
ATGCCGTGTATATGCAGTATTTTTCAAACTTIGTTATTTTGARATACATATACACTTACAGGAAGTTGCARAAGTATT
AAGAAAGATCATGAGTACCCTTCACTCATCTTCAGCTAATGGTTACATCTTACATAATTATATGTAATATCARAGCC
AGGAAACCAGGAAATTGATGTTGATACAATCTATGCTTITATTCAGATCTCACATCTTACATAGCTATGCACAATATA
AAAACCAGGAAATTGATATTAACACAATCTATGCCTITATICAGATCTCACCAGCTTTTACATGCACTTATCTIGIGTIC
TGTCATICTATGCAATTITATACCATGTTTAGAGTCATATAACAACTACCCCTATITTIGATACATGGTACTGAATAG
TTCCAGCGTCACAAAGGAACTATCTCAAGCCACCCTTTAATTGTCACACCCATCCAATCTCCCATTCTACTTCCTGA
ATCACTAGCAACCCCTAATCTGTTCTCCATCTCTATGATTTIGTICTITICAAGGGAGTTTTCTAAGTAAACTCATTT
GGGGARAGAAAGGAGATGAATTGTTCTAGCCACGGAGTGGAGAACAGAGAGTAAGAGTACCTATTGAAGCAGAGGGA
GTCATTGCAATAATTCAAATGAGAAATAATGGTGATTICTAAACCAGGAAGCTTTCAGTGAAAACAATGAGAGGTACA
TGGATTCTGGGTATTTTTGGAAGGTAGCACTACCAGGTTTGCTGATGAATGCGGTATGGGGTGGGAAAGAAAGAGAA
GAGCCCAGGATGAGTCCAAGGTGGATAAGGTGAATAGAATTGAGAAAATGGTAGAAGGATCAAGTTAGATGGTAGAG
GGGTAAAGGTGGAAGCAATAATTITGTTTTIGGAATTGTTAGGTTTGAAATCTTGTTAGACATCCCAGTAAAGTCACA
AAGAGTGCAGTTGGATGAAAGTATGGGATTCAGGGAAGAAGTATGTGCTAGAGATGCAGATTITGAGAGTCATCTIGTG
TGGAGGTATTATTCAAATTCAAGTCCCCTTGGAATGAATGGCTATTCAGGCAGGGTCTTCATAAAAATGCTTGTTIGC
ATGCCTGTAATCCCAGCACTTTGGGAGTICTGAGGTGGGTGGAACACTTIGAGGTCAGGAGTTTGAGACCAGCCTGATC
AACTTGGTGAACCCCCATCTCTACTAAAAATACAARAAAAAAPAANAGTTAGCTGGGCGTTGTGGCACATGCCTGTAA
TCCCAGGTACTTGGGAGGCTGAGGCAGGAGAATTGAGCCAAGATTGTGCCATTGCATTCCAGCCTGGGCAACAAGAG
CAAAACTCCGCCTCAAAAAAAAARAAAANAARAAARAAARAAGCTTGTTGCTTCAAATTCATGTCAGTCTGTAAAATTA
TCTGGGAAGGCAGTACAAAAACTGTCACTTTGACTACGATGTTTCTGGTGACCCATCTTCATTGATCAGTATGGAAA
AGGCATGTCTCTGAAAATCTCTGAGAGTCTTTGATACAGCAAGAACATAAGGATAAATCATTCTTICTATGTTCATGG
TTGTAGAGGATCTTGAATGTTTAATGGCAGAATAGCCAGATCACACTCTGGCACTTICTGTATGAGAGGCTGAGGGAT
GTTACTGATTCACCCCGAGAAATATTTACTACTAAGGGGACAGAGGCAAAGGGGATACAAGACTTCACCCTGAGCTG
TAGCGCTCCCTCCTTICCCTATCCTGCTTTCATTICTTICACATTGTTTTICCTITCTITITCTTTITTITATTATTATACTTTAA
GTTCTGGGATACACGTGCAGAATGTACAGGTTTGTTACATAGGTATACATTTGCCACGGTGGTTTIGCTGCACCCATC
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AACCCGTCATCTAGGTTTITAAGCCCCACATGCATTAGGTATTTGTCCTAATGCTCTCCCTCACCTTTTCCCTGTIGIC
CACATTIGITTTCTTTICTTTTTGAAGCCTCTCATTCACTAGGTTTCAATCCTGCCTTGCTAGTIGTTICTAACTCTAAGG
CCTAGGCAAGTTATTTCACCGAACTTAGCCTCAGTGTCCTCATCTGCAAAATGGATAGTTTTATGATATCTTCAGCC
CTTAAAGTCAATGGTTCTGACAGCTAGGGTGTACTATCTTCTTGGATATCAGTCATCTCAAGCAAGCCCTCCTTTIT
TGGACCTTCTTTTCACACACTTCACATACCTTAGAGAACATAATACACATCCTICTTTACTCAGGGCTTATTCTTTAT
AACAGGCTTCCTAATTCAATTAACTCAACTTTTCAAAAATATTAGTGACTACTGTGATGTAAATAAATTTGCATTTT
ATAGGGGTICTTAGTAACCCAGAAGGGAGTGGGGAAAATTAATATATATTGAGAGTTTATTAAGTGCTAGGTACTGTA
AATATTTTCTITGTATTTAATCCTCCGAGTAATTCTACAACAAAGATATTATCATTGCTATTATGTAAATAAARAGAAC
AAAGTAGAAAGAAACCCACGGTCTTIGTATAAGCTCCCCTAGTTGGTGGGTATTGAAGGGAGTATTTCAATCTTTIGGT
AGCTTCTGAGTITTTGTICTCTCAGGGAATCTGCCAGATGTCCAGGGCACCTGCCAAACCCTATGAGGCTATAAGAA
AACCATTAAGGGTCTTAGATTACCCAGCTTTTTGGGAGTTAGAATTCTGAATGAAATTTAGTGTTCCTGCAGCTACA
AAGGAATTGAGTTAGGGAAGTGATGACTTTATCTTTAGCTACATTGGTTATTTTCCTTATAATAATCCTGGCTTGGT
AGATTAGAGGCAGCCCGAGTAACCCAGAATCGCTAAAATAGAAGTGCGAGCTCATTGCCCGCTGTCCTTCACTATGT
TTGCATATAGGAAGCAAGAATAAAACAAGCATAAAATAGGCTAACTAGCTTGTCAGAGCTCTTCACACCAAGTICTTT
GTGAGTTCCAATAAGACACTGACTATTATTAAAAAGACAGAGACTCCACATAAGTAGGAATTTATTGTTTTCCTTTT
CAGTCACCAAAGGACAATCCICTGCATAGGTTAGCAAAAAATGGTACTGATCCTATAATCTCTAATATTAAAGTTTA
GATTTGGCAAGCTGTACATCTITATGTTGTTCATTAACAAAAAACAATATTGATTGGTATCTTGTACTATAACTTGTA
CTGTGGGTCAAATTCCAATACAGCAAATACCATTGCAATAACAATTICTACAAAACTACATCAAAAAAACCTTITCATG
TTTGAGCCAACAGCCTGATAGTGCTAAGGACTTTGAGTACAGTATGCTAGAAGATTCTTAACAGTTATTTIGTCCTGG
ACAACAAAGGTTGACTCCATTAAAAACATAGCCATCAGTGTGGGATTATTTCCAAATCAAGCTTTTGGAAAAGTCAA
ATGAAAGTTTGCAAGCAGGTGGGGCATGGTGGTTCATGCCTGTAATCTCAGCACTTTGGGATGCTGAGGCAGGCGGA
TCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACGTGGTAAAACCCCCATCTCTACTAAAAATACAAAAATTA
GCTGGCTTTIGTGGTGCATGCTTGTAATCCCAGCTACTCAGGAGCCTGAGGCACGAGAATCACTTGAACTCGGGAGG
CAGAGGTTGCAGTGAGCCGGGATCATGCCACTGCACTCCAGCCCACATGACAGAGTGAGACCCTGTCTTCAAAAAAG
CAAAAAACAAACACGCAAACAAAAARAAARAAAACCAAAGTTGGAATGCAATARATGTTCATTGAATGAATACTGAA
TAGGGAGTTTCAGCTAATCCACTCAAARATAGTGCTGAATTTCCAGCTCTAAGGTCAATGCTTGGCATATATATCCIG
AAGGAATGAATGGACACAGAGTAATTITTITTTTCTAAAATGCAARATTCAATTATGTCACTTICCCTTICTTAAAATCCTT
CAGTAGCTTCCCGTAGCCTCCAGCATATTATTITTGAATAGTGCTTICTCAAACTTTGATGTGCATCAGAATCACCTGG
GGATTTTICTTAATTAACTGATGCTGATTICAGTAGGTCTIGGGGTATTGTCTGAGATTCTGCATTTCTAGCAAGTGCTC
AGGGTTATAGCAATGATTITTGGCCTGCAGACCATACTTTGGGTAGCAAAGACATAAGCCACTTAACTTGACATAAAA
GACTGTTTAGACCCTITAGTTTCTCTCTCGCTCTTTCCCCATTTTGAGCTTTITGCTCCGGTTCATGTTTTTCCCTGAA
AATACCGTGATCTITACATTGTCTGTCIGGATGCTGAATTTTCCCTAATTCTGGGCCTCCATGTAGTTTTAGGTTTGA
CATCACAACCACCAARAGATTTCCCCTTCTCCCTTAATCTTGGTTAATGTCACTCTCATGTATTATACTGTTAATGA
AGCATTGAGGACATAAAACTTATCAAATATTTTATCACAATCAATGATGGCACCAGTGATAACATCCAAATGCCTIGG
GTGAGTAAATAAGAGGAGAATAGGGGACTTGTTGTTAAACTAAGTTTIGCAGAGAAAAAATGTACTGATTATAATTAA
ATTGGATGTTTATTTGTTATGACAAAAAAGGAGCTAGAGTCTTTTAATCCACCCCTTGGCACCACTGCTTATCTCCT
TGTAACATACGTTTGATTCCCATGTCTATTITCTTCCATATGGGAAATTTCAGCTCCCTAAACATCACCAATACAACC
TGTTGATAAGACAAAGTTAAATTTATTGCTTACTATGGTAAGAAAGACCACAGCCTGGACAAAGCTTTGGTAGTATT
TCATAAGGAGAAAGGTGAGGTTGGATTTCATTGGGAGTATGAAGCTTGGTTTAAGATTGGTCTTTCACTGTGGGGGC
ACAATTAGGATTGGGTAAGGATCATGGTATTACAACTTAGTTTGGTGGAAACAGCACAGTGAAGATTTICTAGCCAAG
AGGCTCAGAGACTATTAAGGTGTGAACTCTATTGATGTTITTTTIGTTGAAGAGTTGATGGGAGTTTGGGGAAGTTACT
TTAGTGAACAGTCAAATTATTTGCCTGGCCAAGAGTTATCTIGTAATAGGAAAGTTATGCTAATGAAGACAATGGAAA
GGTAAACCATGTTAATGTCGACAGCCAGCTATGTGAGCATAAGGGGTAGGTAGCTTTGGTCCTCCATGTCCAAACTG
TTTGTAGTGGTAAGTGATCTITCATTCTCACATAGATTIGAARAGCTTCCTGAGGACAGGGCAATGTCTTTGTAAACTTT
AAAATATCTATGTCCTGCACATCACCTGCCGTAGACAAGCATCTAGTAATTGACGGTTGGGTAGATACTGAGGGAAA
ACATGCACCAAATAAAAATGGCAATAGGACACAAATTCACTATCATTTGGAAGAATAACAGTGTITTTCCACTGATAT
TTGCTACACACAGTGGGGTCCACAGAGCAGCAGTACCACTTGGGAGCTTATTGGAAATGGAGACTCTCAGGCACCAC
CGCAGGTCCAATGAATTAAACTCTGCTTTTTTITAAGGTCATTTGTATTCAATTATTATTTTTTTICTTTTTTICTTTAC
TTTCGATGCATTTTTCTTTATTTGTTITTTGAGATGGGGTCTTGCTATTTTIGCCGAGTCTGGTCACAAACTCCTGAGC
TCAAATGATCCTCCCACCTCAGCCTCCTAAGTAGCTGGGATCACAGATGTGAGCCACCACACCTGGCTTGTATCACA
TTAAATTTTGAGGAGCAGTGCTTTAATATCTATTCCATTCTCATCACTTGATGAGGTATTATTAATTCCACTTATGG
ATGTGGAAGTTGAAGCCAGAAAGTTTAAATGACTTGTACAAGGTCAAACAGCTTACAGGTAGTTGAGCCAAGAGGCT
CTCAAGTICTTCTGCCTCCACAAACCCCTGTTCAGCTGCTGCCCTACAATGGAATAARATATACTAATCCCAGAGGGA
CAAATATGCTAAAAATCTCAATATTATACACTTTGGAAGGTGCAGGTGCATTATCTTTCAATTCTAATTTCTCTTIC
AAGTTTTCTGATGCATAAAAATATGAACAGCAGGTCTGAGCAATGTTTAGATGCCGTGCTTTGATCCTTTTGCCATT
CAAGATGTTTGATTIGCATTICTGCCAAGGAATGTCTGGTAACCTCCATGATGCAGACCACACCATTAGTCAAGAGAG
AGCTGACGTACCTTCATCTGAGAGCTGGCTGGCTGTGAGCTGCTCAGAGGGAAAGGATTTICTATTTACAAATTGTAT
CGATTATTTATAAATAAAAGTTCCCCTTIGCTITTICTTCAGTTGTAARATCTGCAGTTAGAGAGTCGGGAAGAAGATCA
AAACTGCATACATTTGCATCTGCCAAGCCTGATAACTAGTTCCAGAATTACAGAAATGGTGCTGAAATAGCACCTCA
AGTACCAGGCTCTATCAAATTTAATCTATCCATAAGGCAACTGCCAATTATATTTTAGAGAAAAAATGTAGACTGAA
AAGATAGACAATCCAAGTAGCAACTCCTGTAAAATTATATGCCCATAGGAGCAATCTTIGAAGATATAAATATTGGTA
TGTTTCTCCTTCATTTATCATTTATCTGATCATTTGACAAGTATTTATTGAATGCCTGTTAAGGGTGTAGATATATG
TGGTGAGGCTGCAGGTGTAAGTAGGTCTTTCTGAGGATATGCATGAAGTTGATGTTICATAACTTGGAGATGTGTGTA
TACAGACTGAGGATTCCTTCAGTGGATATTAAGAAGTGGAGTAATAGGCAGTAAAGAATACACTAGTCAGTTGTGGT
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ACATAARACACGTCAGCACCACTTAGGTATTAACTTICCIGTITTITIGITTIGTIGTGTGCTTAATTACGCTGTTTATTAAA
CAAGCACATCATAATCTGCAGATATTGTCATAARACAGCACAATAAAGCCTGCCACATCAGAATGTCATCTATCAAAT
TAGGTGTGTTICCTCAGCTGTCCCGATAGGCACACACCTGTGCCTGTAAATAGGCGCTTGGCGGAGATTGCTTCCAGG
TGIGGATCTGTTGGGCGACCTTIGGGATGTAGGGCACTTITGGAACCTTTTCCTCTAGCTTCAGGAATTAACCTICTGGG
CTTGGTTCCATGCCAGCTTGCATTTTGCTTTGGGACAGTAACATGTAAAGAATATGCCTGTGAATTTAGGGTTACTG
AGAAGTCCTCATAGAAGAAGTAAAATTTCCTTGAGGAATGGGAGTCTITTTATTCAATCCAGGTTTAATGCAAGGCTT
GGTGAACAGCTCCAGAAGGTTAATAATTGCGTGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATCCTTT
TGTCATTCAAAAGTATACGTATACACACACACCTGTACAGCTGATGATAAATATACATTGTATCAATGAGTTCAAAT
GAAGTGTGCTATTCATTCACTGAGGAATGGGCTATTATAATGAACTATTATGATATTAGAAATTGTCAGGGCAATAR
GCAAATAATACATACGGTTTTCAACAAACTTTCTAAGTATTGTTATCAGTIGGGTTTGCTTARATCTTTTTTITACAAA
TTTATTTATTTTTTTGAGACGAAGTCTCGCTCTGTCGCCAGGCTGGAGTGCAGTGGTGCAATCTCGGCTCACTGCAA
CCACTGCCTCCCGGGTTCAAAAGATTCTCCTACCTCAGCCTCCCGAGTAGCTGAGATTACAGGTGTGCGTCACCATG
CCCATCTAATTTTTIGTATTTTTAGTAGAGACGGGTTTTCACCATGTTGGCCAGGACAGTCTCGATCTCTTGACCTTG
TGATCCATCTGCCTCAGCCTCCCAAAGTGCTGGGTTTACAGGCGTGAGCCACCGTGCCCAGGCAATAGCCCCATTGC
TCAGTGAATGAATAGCACACTTTATTTTAACTCATTGATATAATGTATATTTATCATCAGCTATACAGGTGTGTIGTG
TGTGIGTGTIGIGTIGIGIGTGIGTGTGTGTGTGTGTTGAATGACAAAAGGATACACACACACACTCTTATTAACCCTC
TGGAGCTGTTICAGCAAACCTTGCATTTITTTACTTTCATTACAGTGTGTAAATAATTTAGCAAATTCTAATTTGAACC
TGATATCAATTGAGCATTTAATATTTAGCCARATATTTATCAAGTGCTGACTGTGTTCTAGATGCTGGGGCTGCAAT
TTCGARAACAGACCATTGAGGCCCTICATGGAGCTCACAATARAATGATCTTCCTTAAAGTATCAGGTCTCTGGTTITGTT
ACCGTATTTTTTAAATTGTTAAGGAAAGAAAAAGGCCCTATCTTTTTGTAGACAAACATGCCCTAAGTGCTTCCAGA
AATAATCTCCATCAGGTAATGCAGACTGTGTGTGGAGTGAAATTGAGTCCAATCCATGATCCAGCAGAGTTTCAGCC
CAGGATTTCTTTAGAGCCTTTGCTACACACAAAGTTGGCTGATGTGCCATTCAGCATCCCAGCAGCTCTTTICTCTTC
ACACTAGCAATGGCAAAGCTTTGTGCGGAGGCATTGCIGGCTGCTCTGAACTAAAAGCATCCGTGGGGACCGARAGA
GGTTTTTGCACACCTTATTAAGGTAGGCAAGTGTGTCTGAGTGTGTGTGTGCCTAAAAGCTGGAAGACATCTGTTGA
GAGGAAAGTGCTICTTCTGTGGGTCTGGCAGCTTTTCTGTAAGTCTTICTATTCTGATGCAGGAGCGTGTGAGCAGTIGG
GTIGGGAGGAGATGCTTTGGTACTTGGAATGCTGAGGTCCGGATTAAGTGGTATTIGTAATAGCTAGTTAGAGGCAGAA
TAAAAAGCTGGGAATCAAAGCATTTAAARATGCATCCTTCCATTATTTGCTCTCAAGTTAAACCATATTCATICTAG
GGGAAATTAAAAARAARAAAAARARCACAGCAAGGGCAAGTAGCCCAAATCTGTAAGGTCTTTGAGCTTCTCTGTTCG
TCCAGCTTITTGAAGTCTTCCTACAGCCAATTTGTTTGGCTCCTCTGGAGGGGGCAATTCATATCCACTTCCCICTCC
TGGAGCATTTCTTTCTTCTATACTCCATCAGGGARCAATAGAGT TTAACAGTAACAGGCAATTTTTTTTTTTTTTCA
AAGCTTGTGCCCTCTTCTGCGTTTAAAGGTGTTTTTITAAGAGACTCCTGCTAGGGGAATCTTGGCGCCTGTGTGTTA
AGACGGCAATTAACTTTTAGTATCAGTGCTTACATTAAATTTTICTCTICTITTCTGCTTTACTAAAGCAGTCATTARARA
TTCAGTGTGAGTACCATGAAACTTTATCATAARACCCTGCTTTGCTTAGAGAACCTTGATTGTTTTCTGARAGCAGC
CTTICICAGTITTATATATACATAGCTGCCTTCCTITGGAATATCAAATTGCTTTGTGTCACATTAAGAAACACTAGGTT
GAACCTCTATACTGTGTTTTATCTGAGAAAAATACTACTGCAARAAGTTTGATTTGTTCAAGTTITTAGGATGAARAT
TTCTTTGTAACAAGTTATTITGAGTITGCATACTATGTCATCGTATATCTCTTTAGTTCAAGTAATTTTGCAATTAACA
TACGGTTATGTAAAGAAGATAATGATTTATTTTTTATTTATATTTTTAAAAGTTATTAAGTGAGGTTTTCCTTTCAG
TAAGAGTTTAGAAAARATAGCCAGAACAAGTAACTGGACTTGGAAGATAAAGATACCTTTGCACTTICTAAATTTTAC
CITTGTACACTTICGGTTGTGATTTAATCATTGAAATGCCTCTGCTTTGAAGTAAATGCATCACTTATGGTGTATGCT
GIGTTTTAATAAAGGGAAAACAGTTATGGGTTCTCTGTTGCACATTTGAATGTTGTTATTITTITITGCTGTATTITAATA
ACCTCTITTITTTICTCTTGTGAGGTTTACTTTGGAAATGAGGCATGTICAAAAATAGGCTGACATTCAGCTTCTATGTT
TTAAATTTAARATGCTGTCTGTGTTTTATCACATCTGGAATGTGTGGGGAGAAARAGATACCAAGTTTTATTATTTAGA
TTTAATTGTAGAATTGCAGATTGATATTTTTCAATGCATTTTCATTATAGTTTCTGCCATGGAGGCAGCGTGAGGGC
TTTCAGGAAGATGGAGTGGTGTAATTACCAGGTGCGCACGTTCATTAATCCTTCCTGGCTAGAGARAGCTTCAAGTT
CTTICTCCAGTGGCCCATTCGTAAAGCTATAAATATCTARATTGTGTCAGCCAAGAAGTCACACAGAATGGTGGCTCT
TTTTGAGTTCAATTTCATGCACTGTTGCTTTGGTCTTGTGAGGARAGCTCTGAATTCCTTAGGATAGTCTTGGTTGT
GAAGTTCCAAAAACAAAATATCAAATCATTAAGGATTTAATTTAAAATACATACTCTTCTTTCACAAACTAGATGAT
TGCAGTAATGTGGATTATAAATTTTTTTTTTTGCTTTATTTCTTTAGAGCTCCTCTTTITTATTTTGTATGATCAAGA
TTATAGCTGAGATTTTGGTGATTTITTTTAAAAAGATTTATGGCTTATGGTCCATCAGTCTCTCCACTACTTCAAACC
TGTGTACCCCIGTATATTATCTGCAGTACTGGAATGTTTGCATTGTATGTGGAAGCTATATACGATTTGGTARAARA
TAACACTTAAAGGTCTTCGCTAAGAGTGCTTATTITAATCATTAAATATCCCTTAATAAAAATAATTCCAGAGATATT
GTCTGTGTACARACTTAAAAAAAGAGAAATATAAAATACTGTGATGTGAATAAARTGTATAGCAATACACTCCAATA
ATACCATTCTTATGITTTCCCTTGTTICTCAACTGAAATAACTAAGCTAATAGAGACGTCAGTAAGGAATGTGTTGTT
TCTTCATAATACAACTACAAACTCATCTGATAAGAACAACCTGAGAGTGAACGTTAACTTTCCTCATTAGAAAGATT
CAATTTAACACATATATACAAATACATTITTTAAGATAATGATATTIGCAGAGTITTTITGTATTCTATGGAGTAAAGGA
GAATTATCACATATTCAAAGTAAAGGTATAAAATACATCTTAATGTTITACTTAAATTTTARAGGGTCCAAAATATA
CTAAAATTGTTTTTCTAATTICTTTCCTATGTTTAAACGTIGCCAGAGTCATTGGAAATAGGACATTCTTITTICITAAG
AAGATTTTGCCCAAAATATTTAAAACTATTTTCTTTTICCCTTGATTTTACAATTTCAATATTCATGGATTIITICTAC
TTTAARAATAACAGTAGTTTTTATGATCTTAAAACAAATGTTTAAGGGCACTTTCGCTCTCTGGAGACTATACCATC
CACATATTTATTATCAGCAAAAGAAAGGGCAGGGCATACTTTITATTTGAAGTTGAGTATAAAAATGTIGICTIGTIGTIGT
GAGTGTTATTAAAAAGATAAGTGAAGAGACAAATATAGAATCCAGGAACATITICAGCCTGGCTTTTACTCTICTCTA
AARATCTAATGAAACCCTTGAGCATCTCTTATCTCAAGGTACATTAGGAACTGTCCAACACTATGATCCGATGGGAG
ATCAGTATATTCATATAAAGAAGAAAATTTGTTGTTAGTGAAAGTCAAGTCTTTTAAAARAAATAATAGTTACAGCAT
TTGCAATATACAAGCATAATAGATTTACTCAACGCCCACCCCCCATCTTTAAAAAATCAATTTCCGACAGTTGTICTA
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CTTTAAAATTGAACATATTTGCTACCTGGAGGGAACATTIGTAATGTAGCCCATATGTGGTATGCATCCTGAAGAARARA
CCTGAAATTATAGAGGAAGTTATCCTIGCCTICTTTICTICTIGTTGAATGAGTTAAAATATATTAACAATTTGCCTTTC
ACTTTGTATTTATCATTTTGTATCTTTGCATATTTACATATACATTCATGTGTACAAGGGCATATATACTCACAGGT
CAGGGCTATTTAAACAGCTATTTATTTGAATATGCCAGGGAAAATCTCCAAGATATAAAGAAGCAGTTATTAGATAC
TATGTCAGTATAGAATTAACAGCCATCTTTTITTAAGATGGAAGAGAAAATTAATTAATTACATACAATTTCTAACCT
CAAGACATTTTICTTTCTGGAGACAAGGAATACTGAGGTGCTCACGATAGTGAAGACTCAACAAGACCCTAATAARAT
AGATGAGGATAAGTAAAACTACAATAGCCAATAAAAAACAAAAAACAATAAACCATGTTTCGCTGGCATGTTGGTGA
GTATCICTGTAATATCTGTCAATAAGGGTCTCTIGTAGATTTGGAGTAATGTTCAGGAACTACCTGTACTAGAGAAGA
CAGTGGAGAGGACTCCAGTGGCTAAATTCTGCTGCCTTITGCTTCCAGAAATGTAAARTAATAAGGAGGTATTIGTGGCA
TTTCCTGGAAGCAGTAGTCTTGTTTCATGGTICTGACTGTATAAGAATGCCTAGAGAAACATAACCTCAGCTGACTAA
ACTCCCTTGATGATTGTCACTTTGTCACTGAACTCTGACCATACCTTTTGCCTCCAGAGGCAAAAGACGGGTGAGGA
AGTGATCTCCTCATCTIGGTTTTTAAACAAGTATATAACTAGAGAACTGGATTATCTCCTAAACCCACTCTTGTICCCT
GGAAAAAGGGGAGTCATCCTATCCGTITTICITAGCCAATTTATGTATACTCTITAGTTTGAGAGCATGAGAAGGAAAAC
TATTTTCTTTTCTTACCTTGGCTGGGTTTTTAAGAATTTATTTTITAGTTITAATCAAAATAATATTTTARAAGGTAGT
AAGCCTCTCATAAGCAGTTTGATCTGTTCTAAAATAACTTCAATTTTTCTTTTTTTAAACTTTCTITTATCTTACAC
ACAAAGTATAATAGTAATATGTACTCACTAGAACAAATGARACAGGATGGAGTCACATAGAGAAATATATCATATTIC
TCCCTATCCCCTCCCTTAATATTAACATTTAGGTGTCATGTGCTTCTCCATTAATTTTCATTGCARAGGCCTAAATT
TTCTTCCAAGAGTGAGGAGTAGCAGCACGGTAGTTTGGACCTGATATAGCTCTICTTITCCCTAGCCTTTTGCTTAAGT
GCTTTCCTAGGGGCTGACTTTACTTACCTARAGATGTITCAAGCAAGGGCTCACATTTTTGGTAGCAGAAGACACTT
ACTGATTGCTCTCACTAATAATTTTGAAAGGAATGTCAAAATCTGGGAGGATCATGAAAGAAATATCAGAAATTTCC
TTTCAGCTGCCATTCTCCTTAATACTGTITATCAATAAATTCAGCATCTCATATGTGATAGCAAARRAGGTGCTGCCT
TTTIGTTCTTGCATCCTGAGGTTCTTACCTAATACCATGGTAGCAATAAAGATGGTGAGAAAATTGCTTICTTCTATGG
TGTTCAGGTCCTGAACGAGCACCCTCACCTCCACAGACGGTGGCAGGTATTCAAGCATTTTACAGACTTTGGAGTTA
AATATAGCAGTGTTATTCTAATTTAGGTATGCCACCACCAGCGGCACCGGCAACTGCAATAGGAAARATGATTGGCA
ATGCCAGCTATCTGATGTTTTCATGTGCCAGGTGCTGTCAGTTCTTCACAGTATTACATTCCATCCTCACAACAAGA
GAGTGCCAGTGAGTGTTGCTGTGTIGCCAGTIGCCCAGGCTAAGGGCTTTGAACACATTACCCTGTTTTATCCTCATAA
CTTTCCACGTITATTTITTATICCTGAATGAAGAAACAAGTTCTCTGTAGAGATGCTGTCATTGATCCACTCATATCCT
TTCACATCCGTTTAACATTTTCCCIGCTGTGCTTTTACTCCCAACAACTAGCTCCCTAATCGCTCTGTTGGAGGGTG
GCCTTGAGGCTGCCAGAGCCTATTTGGTCTGTGTAAAGAGAGAGATGGATCTATCCTGGAATTTATGTCCCTGTGTG
TGGGAAGCCCTTAATCAATGACTGCTGGTTGCAGACACATAAATACGTGAGCTTITCTTGTTCCCAACTGAGARATTC
AGAAGTGTGAATGGCACTGCCACCCTGGGCTTTTATGCCATATATGTGTTTGGTCTIGTITTCCCTTCCCAATCTCACT
TCATTTTCCCTTACCAGTGTTTCTTGAAAACACATCCCATTAGATCATTTTTGCATGAAGCTTCATCTCAGAACCTC
CATTTAGGGAACCCAAACTAAGATATTCTCTAAAATAGAAACTTTATTGATAAAGTTTCCAAACTGTCTTAGTAGAT
GGCCAATATAAGACCAAGCCAAATCTTTCTGGGTICCAAATTCCCTGTCTTTAATTAATAGACTCCATTACAACACAT
TCTITCAATCTTTAGTCAGCAAACACTTACCACGTGCCTATTTTATGGCATATTATATTTATACCATAGTTAGGATAT
TATGGTTCATGAATATTTTATATCTGTACACCTGAAATTCTATTGACCTCTCTGGGCCACAGTTTTGCATCTGTAAA
ATCAGCACAATAATGCTACTTATCTCATAGAGTAGACTTAAAAACGAATGAAATGATATATGCCAAGTGTTGAGAAT
CACAATTGGCAATTACTCATGCTCATTAAATATTAGCTGTTTTTATGAGTATTGTTTCATTTTICGGTGCATAATATC
CTATGCAAAGAACAAAAGGTATTGGTATAGGCATTGAAACTTGAAGCATAGAAGAAAAAGTTAATTAACCGGTGCCC
CACTAGATGCCTCTAACTGCTGGCTCCGTGTATCCCTTTAGCCTTGGCTCGTCACGAGAAAACCTTGGAGACATTTC
TGCTGGACTCAGCAGATCAATTTAAGAAAGATGAATGACATTITTTCTTIGAAARTGTATTCAGTCATAGCTGCCTTTTT
CTACTTTCATATTTTGGAGTTCTTAGAAAAAATTAAGGACTCCTTITTITTAAAGAAAATGGTATAAAAGAAAATGCA
TATCACTTTGTCACTTTATTATTGTAACCTCATCAAAGTATTCAGTIGTAAAGACAGTAGCCAAGTGAACTCTTICTITG
TAATGCTCGGAAACCATTTTAGCAATGGTAAAATTGCTGCAATTTATATTICGTICAAATTGCATGATTTGACTTATTT
TAGAAAAGTTATTAACTTCTGAAGAGAATGCTTCAGAAGCATTTAAATGAGTACAAGTTATCACCAGTGATATACAT
AAATTTCATTICAAAATATACTTCTAGAAACTGTACTTAGTTAGCTATAGTATTTIGTACAAGGATTAATTCCTATTT
CATTTTGTAGGAATTTATTTATGAATGTICTATGGCCTGCCAGTGTAAAGCAGACTTAGAGCATCATCTTTTACAATA
ATCTTTTTTTTTTTAATCAAAGGGGAGATATTCTGGTAAAACAAAACAAANCAARAACAATAGTTTATTICTGCATTT
TTATTAAGTCCCTCTGTAAGTCATCCCTGAAATGGGATATGTAGAGTCTTATATTTATTTATTTCTCAGAAGCTTAT
TGGAGGTGATATGAAGGATTTTAAGACCCTACTAACTAACAAARACAACAATTTAAAATTAATTTTCAAAATACCTTA
ACAAATCTTATTCTCCTTATTTTCAAATTCTTTAACAATGTITTITCTTATTACTAACATAATATCTTICTGATGTAGT
CATAATAATATCTAAAATGACAGGTCTAAGTAACTTACATGGATTAATTGAGTCTTCTAAATAGTAAGGTAGATGGC
ACTATTACTTCTATATGAGAAATGAGGAAGTAGAGGTATAAATAAGAAATTITITIGGCCGGGTGCGGTIGGCTCACGC
CTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCTGATCACGAGGTCAGGAGATCGAGACCATCCTGGCGAACACG
GTGAAACCCCGTCTCTACTAAAAATATAAAAAATTAGCCTGGCGTGGTAGTGGGTGCCTGTAGTCCCAGCTACTCGG
GAGGCTGAGGCAGGAGAATGGCGTGAACCCGGGAGGTGGAGGTTGCAGTGAGCCGAGATCGCGCCACTGCACTCCAG
CCTGGGTGACAGAGCGAGACTCCATCTCAAAAAAAAAAAAAAAAAAGAAGAAATTTTTTTIGAGTIGTATACAGTTAGA
AAATGGCAAAATGGGAATTCAGACCCAAACAGTAAGACTCAAGGATACCTTTCTTATCAGTATGCTAATATGARAAC
CTAAGCATACTAGAARATCTAAGTGCCAGTTGGAAACCAGAATTAACATTTTIGGTGTGTAACTTTCTGGCTGCTTTT
TCTATGCTAACAAACATATATGACATACAAAAATACACACATACACAAATTCCTGTTCACTACTTCTITTATGTITAA
CATCACAATGTACCGTACACAGCTGTATTATTTTATATTTGATTTCATATTTTTTCTAAAGTCAGTGTATTTGTCAA
ATATCAACTTATCTATTTAATAGGAATATGGGATGATCTTTGCTTATACATACATACATATGTATATAAAAACARRA
TCAAGTATTTTAAGCGTTCACCAGAAGTCATATGTCAATCAGTAAAGTATATAATTTTITTGCTGCCAATGACATATA
TCATAAAAACGCTACCTATCATAGAATGAAAATGAAACACAGCAATATTGGGACACCTATTCTCAAGCAACAGCTTT
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GTGATTTATTAGCTATCTCACATGAAATAACTCATTAACTTGGTATTICCAAGCAGCAAAAGAAGGATCACTTAGGTC
ACTTGCAAAATAATACAAAGCTAGGTTTAGGGGTGGGTTGCGCTTGGTGGGATGTAGATGAAACCATATGGGCCCTT
GAGTTTATAATTGCTGGGATCTGCATGGTGGGTATATGGATGTTTATTACAGTATGCTAGTGAGTTAAGAAAGAAGA
GGAATTATTATTGACTTACATCATAGAGTTTATGCAAAAATTAAACGATAATTTATTTTTAAACTCTAGAGGTATAG
GTACCATCATGAAGGGACCCACAGAACTGATGTAGCCAGTAATTATTGGAGCTGGAACAGATACTCTGCTGTCAGTT
GTTCTIGGTTITTGTGGTCATTGTICTTGCCTTTGCAAGTTACCAACTCTAAGACCTTGGGCAATACTTITAAGTCTTGG
TTGTCTCATCTGTAAAATGGGGAGAGCAGTAAGTGICTTAAAGGTTTATTCTCATGTTATATGACTTACGGTATGTA
AAACATCTGCGTTTAGACACATAGAGGGTGCTTAATGGATGATTGCTCTCATTATTAGGCTACATCTAATCTATGAA
TTTAAAAACTGTATAGAAATATGTGACAGATTCTTTAAGAGCCAARATACCAACTACAGTGAAAAATACTTAACACTT
GCTGAGCTCTTAGTATGTGTCAGGCTTAACTACCTTAATGCTCATAGCAATCCTATAAGATAGGTACTCTTGTTATC
CTATTTTATATCTTCTAARAARTTGAAGCAAGGGAAGTTAAATAATAGGACAAAGATCATACGCTATCTATCCATATAT
ACCCATCTGGCTGTCTACCTGTCTCCTTCCATCCATCCATCCACTTATTCATCTACCCATCCATCCACTCAGTTACT
TCTCTCTICTCCCACCATCCCTTTCCCTTTCCCTCTCCCTCTCCCTGTCTCTIGTCACTCTCCTTITACTTATCTATCTA
TCGATGGATCGGTTTATCTATCATCTATCTATCTCTATCATCTATGTATAGTTGTTAATAACACTAACATTTTATAA
ATTACAAGACTGAAAAATGTTITTCATTAACTTATGGTAACAARAGACCACATTGTGAATAAAARAAGCAGTAAACAC
AGGTCTICTIGCACATATGAAAGAGATGTCCTAAACAGGAAGAGATGTCCTAAACAGTAGGGATACATAGTATCATACA
ATCAAAACATGGCAGCCCTATAAAACTTACAAAGCAATTTCATGTAAGTTATTTCATTTGACTCTTACCACAATCTA
TGAGGTTACTATTTTTATTTTTCTCATTTTACAGGTTARATTTAATATGGCTICCAATAAAAAATTAGTATGGTTAA
TAAATATCTTGACGTCTTGCTCCTATAATCCTACCGATAGTTTACAGTAATTAGTAAAATAAAATAATAGGARAAAT
ACCTTTGATACTAGTATTAAATTATAATCATATCATTAGGTAATTITCAATTTIGTGATTTTCAAGAATCTGTAATATG
GTAGCTTCTTCCTACTGACATGTTTGAATTCATTTTAAGGCTTATAATTCACAAGTAATCTATATATTATCTARAAT
GTARATGCACATTCACATGGAGATAATAAATTAGCGTGAAATGGCTGTIATTTTIGCTCTCTATAATTTTTAACATACA
GGAAATCACTGTIGICTCAAAAATCAAGGAAATATAGTATTITGAGGTGAACTTATTCTTTCTACTATTAACACATTT
TAATATAGTTCTCTCACAGTGCAACAGAGCAAGAAGCTTTCAGACACATTTGCTGCTGCAAGGAGCATGCTGTGCTG
AACTTAAAACACCTTICCCTITTCAAACTCCTTGGGACTGTTTTTTTCCAAGAGACTTCAAATGCACTAAATTTAGCAT
CCGTTGGAGGCACACCCAGGCATATTATAGTGAAAGCCCCAATARCTGAATGTGTTACCACTATTCACAATGTTTAT
GTIGTGTATATGCCTTATCTATGATGTATTGCAAATTACAAAAATTGTGTTATTATTCACAGTAACAAARAACACTTCC
AGCAAATTTCTAACAGTGATCTCTTTITGAAATAACTTACATACATGTGTCATGGGTCTTAAACTTTGTCACTTTTAT
GTTTCCATCATGTTGTTTTAGCCAGTGAGGGTTTTGTITTIGGTTITTCATTTATGATTATATACTTTCAAAAAATAGAT
TTCAAAGTGTGAATTTGATTGATTGATTIGACTGATTCATTGAGACGGTGTTTCACTCTIGTTGCCCAGGCTGGGGTG
CAATGGTGCGATCTCGGCTCACCACAACCTCTACCACCCAGGTTCAAGCGATTCTCCTGCCICAGCCTCCCTAGTAG
CTGGGATTACAGATGTGCACCACCACGCCTGGCTAATTTTTTGTATTTTTAGTAGAGACAGGGGTTCACCATGTTGG
CCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCACCCTCCTCAGCTTCCCAAAGCACTGGAATTCCAGACGTGA
GCCACCGCGCCCAGCCCGTGAATTTTATTITITGAARAGACAAGAATGTCCTTGCCTAATTGCATAATAGTTTAACATC
ATGAAGACTAAATATGCTTTTTAGCCATGACAATTTTATTTATTATTGTTTTCATTTTITAATTTTICTCAAAGATCCT
CATCAGTGTACTICTTITTTGGTICTTCCTTATAAGCGTATTTTAACAGGACATAATAATAAGATAAATCCCAACTTTTT
AAAGTTGTATCCGTATGTATTACTTTAAAGTGCTATTAATATAAACGAATTAGAGGCAACTTTTATTCAATCAGATT
TTAAGTAATTTTACCAAAAATATGGCCTTGATAATGTCTCTGTAACAGGTTCTICTGTAATATACATGCTGAGGATTG
GTTTIGTCTTIGCTTTTIGATACTATTTTAATTAGAARAGTAATGGGGAATCCAGACCCTTCTCATTTAATAATCCAGA
GAAARATCAGTCCATGTTCTAATAGTTTAAATTTTICTACTAARACCCATGTGAGAATCCATATGAGTGGAATGGAG
AGGAGTTCAGCTTCAAAGTTGGCAGATTTGAGATGATTCTATGGCAACAGAAATGTGCTTGAGGGARAATCAGTTGCG
GCATCTTCTATAATTIGIGTCACCTAGATTTIGCCTTAGGAATTTCTAGATTTCCATAGAACATTGTGACCTCAAATG
CTTTATCTTAATAAAGAAATAAAAGCAGATTAGAAGAATTATTTGCCTACAGTTTGTGGGAGATGGGCAAGTICTTAA
GAGTTTATTAGGTACCCAGAACGAAACATATTTTCTIGGGCCTCATAATCACATTGAAATACAAGGATTTAGTTATA
CACAGTGACCAGTTAGTGAATGACAGTCTTCAGTATCTAGTAGACAGTAAACATATAAAGATGTATTITGTGGCCGGG
CACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACGAGGTCAGGAGACCGAGACC
ATCCTGGCTAACACGGTGAAACCTCGTCTCTACTAAAAAATACAAAAAARAAAAAATTAGCCATGCGTGGTGGCGGG
CGCCIGTGGTCCCAGCTACTCGGGAGGTTAAGGCAGGAGAATGGCGTGARACCCGGGAGGCGGAGCTTGCAGTGAGCA
GAGGTCAGGCCACTGCACTCCAGCCTGGGCGACAGAGGGAGACTCCATCTCAAAAAGAAARARAARAAAAAATGTATT
TTTACTTTTAACTACAGCGAGAGACCCTGGCAGCCTACAGCATACAATTAGTGTTCATTATTTAGATTGCATGGATT
TAATGTGAGGGGTCAATTACTTGTCTAACCAGTGAGCCTAGCCTCTTGCTCAATACTGCCTGCTTCATGAGGGTGAA
CTIGTGCTGGAGAAATATATTACAGGATTATCTGCAGATTTITITTAARATGAGTGGTTAAGTCARAAGTTICTIGTGAA
AATTCAGAGTAATAAATTATTATGAAGTTGTGTAACTAGGTAAAGGATAGTTICTITTACACGGGTAAAGATTAACA
TGAGGAGGAAAACTTTAGCAATGGCATTTAATTCCATTCAATATATTTATATTGAGCTCCTTTARAAATACAGGGCC
TTGTGGTIGGGTGCTGAGGACAGAACAAAAACCAAGTAATACATGAACATAACCCTTGATTTCATGATCTAGTAGACC
TATAAAAGTTGTCGATATCTGATGAAAAGAAAATGGTAAAGATATTCCAAACAGTGTATGCAAATCCAGAGATAGGA
TGGAGGGGCTCTACCTGAAGGATGATGATAAGAAAACCGTGTTGAGTGAAGGGTIGATTIGTGGAATTCAGATAAAAT
ATCAGTCTTGAATGCTGAGTGAATACTCAATGATTGACTAGATCCCATGGACAGTAATTTICTTCAATTATGACGATG
CTAGTGTTTATGACTATAACTATCATTCTCCATGCCAGGCACTTTGCCATTTGGTAAATGTATAGTGTGCTATTCTA
ACAAGCATGCACAGAGCTTTITACTTTAATGTATCCATGAGTTTATTGGGGTTCAGAATTTAGGTAAGCTTTGCAAGG
TCGTAGCATGGAGTAAAATATCTGAAATTCAGACCCATATCTAACTAAGTTCAAAGACTGTACAGATATTTCTCCTC
CTTTGTGCAGAGAAGGATAGGAATGGTTCCATATTATCATGGACTTAGTCAGATGTTTTAAAATTATAATGTCCTGT
GTTAATGAAGAAGGGATGATATTCAGTGCATATTCTTAACCGTITACTTITGCTTAATGCTCTCGACTTTITCTGTGAGA
TGGATAGTGTAGATAAAATCCCCAAGGGGACTCAGCAAGTGCAAGTAAAACAATGAAACTTTAAAGCCCTTTGTCAA
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AACCTCICTITITICICAGAGGATGGAAGGGCCGTAAAGGTTGGTGAGGAAGGATGGACCATTTCCTATGTAGTICTTC
TGACAATATTCAAACAAAAGGAGAGTCAGCAAATCCCCCTTGATGTGGGAAGTTTTAATACAATTTGCAGAGTGTCT
CTCTGGAGTAGACATCCTCCTCTGCAATCGTGTCTTCTATATAGCCTCAGGGCTTTGGGTAGGTAATCCTCTCCAAG
GAGAGTCCTGGAGAGGGCTGTCTACCCCCCTTGCACCATCCTCTAACATTATTCTATAGCTCAGCTCCTTGITICTG
TTTCCTGCCTTGTTTTTGTCTGAGTCTGCAATTATGATGTAAGCACCATGAAGGAAGGTATGTTIGCCAGTGTITTGCA
TCAGCATATCCCCCGTGTGTAGCAGCGCAAGGGATATAGTGAGCCCTCAATGTCTATTTGTAGAAAAAAGAATGAAC
GTATCAACGAAATCTGATACATATTCATTGTGTCTGTTATCTCCATCTCTCTTGTICCTGCCTTIGTTATCTTGCCATT
TTCACAAAAGGCCCCAAGGCCCATCATTTCTTGTGTAACTTCCAGAGTGTTAATTTTTAAATTAAAATTAAGGCTTT
CTACATGAGTGTCTATTATTTGAGAAACCATGCAAGATCGTIGIGIGTIGIGIGIGTGTIGTGTGIGTGTGTGTGTGTGT
GTGTGTGTTGCACTCTATATTATATTGAATTICTGGATTTTTICTTATAAATAAAATTTTAARAATAGTTCTTTAAAA
ATAGGAATAAGATGTTTTAGGAGGCACAGAGAGCAAAGGAGAATAAAAATTGCAGGTTTGGGGTTGTGCATACTAAT
TGCCATTGAGTAAAGAGAGCACACTGAGGCCATTTAGAAGAGAATTAACGTGTTTTGTTITTTGTITTITTGTITTTGTT
TTITGTTTTTGTTTTTIGTTTTGAGACGGAGTCTCGCTCTGTCACCCAGGCTGAAGTGCAGTGGTATGATCTCGGCTCA
CTGCAACCTCCACCTCCCGGGTTCAAGTGATTCTTGTGCCTCGGCCTCCCAAGCAGCTGGGATTAGAGGCGCCCACA
ACCACGCCAGGCTATTTGTITTTTTTTTTTTGTATTITTTAGTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTICT
CGAACTCCTAGCCTCAAGTCATCCACCCGACTCAGCCTCCCAAAGTGTTGGGATTATAGGTGTGATCCACTGCACCT
GACCTTATTTTTATTCATTTAAAAATATTAAATGTTACTGCATAGGGAGTAATGGGCTTAACAATGAGGTGACCAAA
ACTCCTATGTACCATGCAGAGCAATGTATCAAATGTTTITITAACTATAAACTTCTCAAAAACATAAACCTAATTGTTC
TGCAGCTGCAGGTTATATCTGCCTTGTTTGAGCAAAATTTGGTGGTGAAAATGCCTTGCTTCCATTTITTCCTTCAAT
AACTGATATGGITTGGCTGTGTCCCCACCCAAATCTCATCTTGAATTCTACTCCCATAATTCCTACTTIGTTGTGGGA
GGGATCCAGTGGGAGGTCATTTGAATCATGGGGGCGGTTTCCCCCATACTGTTCTICATGGTACTGAATAAGTCTCAC
GAGATCTGTIGGTTITATCAGGGGTTTCTGCTCTTGCGTCTCCACATTTICTCTTCTGCTTCCATGTAAGAAGTGCC
TTTCACCTCCCACCATGATTCTGAGGCCTCCCCAGTCATGTGGAACTATAAGTTCAATTAAACTACTTTTTICTTCCC
AGTCTCAAGTATGTCTTTATCACAGCATGAARAACGGACTAATACAATAACCTATATAATTTTGAARAGTACTTGTCT
AATAGACTTTCACAATAGAAACTATATCCTTATCAACTTTGAAAAGTCATTGCTTAATGCCTTTGGATAACTGAATT
TTCTAAGATTATTTTAATTTTGAAAGTTAAATTTTATCCCAGTGTTGACGATTTTTIGTATGCTACTITTAAAATATT
TTIGTCAGTIGATTTATATCTATGGTGCAATCTTGTAAAAAATTAACAATGCAAATGTGGCTAGACCATTTAAARATCA
ATATGTTATAATTCAGCCCATTTAATCACTTITAGTTAAACATCTTAGGAACAACTCAGTTCCATTTGAGAGAAGACA
CAGTTTTCTAGATGTGTGTTGTGGCATCATATTGCTTTACAATATCTTACATAAGGTGAATTCAAATCATATCATTG
AATCTGTITTTAAATTCTGTCATAGCTTAAGATTAGTGACTAAATATTGGCAGGTTTATGGAAGTAGGATGTAAACAA
GACAAAAACAAGGGTGGAACAAGTAATTTTAGTATATTATTCACTTGCACAGAGAAAAGTCATTCACACCTTICTTCA
GCTTTGTGAAGAAAATAGACTAAAATCCTGTTGATATAGCAACTATGTITTTCCGTTTCTTGTATAAAAATAAAGAAA
ACTTCCTATTAGGAATTAGCCAGACATTTTAATTTTCTCTCTTCTTTCTCTATTTTCCCTTACAGTCTCTTITGAAGG
CAGGCAAAATTTCTATAAAGTTTITAAGAATGTTTITAAGATTITTTITTATTIGTGAAATATTCATAGACTCACAAGGAGT
TGCAAAAACAGTACAGAGATTTCCTGTGTATACATAACCCAACTTTCCCCAGTTACATATTAACCARATACAGTATA
TTACCAAACCCAATAAACTGACATTGGCACAGTGCAATCAACTAGACTGTAGACCTTACTTIGGATTTCACCTGTTITT
TGCACATGCTCTTTTACTGTGAGTCATTATCTGTTATTCTATGACATTAACCATGTCTATAGATTTATATAGTTACT
ACCACTATCAAGATAAAGAAGTGTTTCATCACCACAAAGTAACTTAAAGGATTATTTTTATAAAGTAATGACAAATG
TGTCAAAAGCCATTCCTGTGTTATATAGCAAGTATGTTTIGAGTTATTAAAACTCACTGATCATGTCTTITCAGTGTC
ATAACTTITGGGTTTCCCTCCCTAACTATAATAATCCTGATGAATTACAGTTGATGAATATGAGAATATCCAACTCTT
CCTGACTCTATAAATATATTGACTGAGATTGTAATATTTATGGTGTCTTAAGGGGCGCTTGTTTTATTATGATGATG
TGAACATGTTGAGAATAGTAAGAACAGCCCAGTTTAGCAAACAGGATATGAGTCTTCTATATCCAGCTCAATCGTTIG
CCCCAACAGGGGACATCTIGCCTTITIGCTACTTAATTTTCCATTCTGGAAAATGTGAAGTGTATGAGAATGAATAATCG
TCTCCGATTTTCCAGCACATAATAATCTGAGGAGAGCAGGTACAGCAATTTAGGAGCTGTTTTCTTTIGGTTITCCAA
AAAAAGTTCCGTCCAGTGGTCTAAGTTAGTCGTTTACTAAGTGATAGAGCAATTGGCTATGCTTTITTGAACGGACTG
ATAATTATGTGGATGCAGCAAATAGGATATAGACAATGCATCTACTCCATTACAGTAAAAAAGACTCTGATAGCAGT
TAATCCACATACCAGGCACTTAGCTTAGGCACAGTTGGAGGAAATGGAATGGTAATAGACTGTAGTATGGCATGACA
GGAGCTGTAGCTTGAGATTCAGAATTCCAACTCTGCCTCTCAATATTTGAGTCCTCATGGCCAAGATATGTARAGTG
CTCTGTGCAGGTCTTGGCAACCATCCACCACACACTTAGTATGCAATATCTATCTTTATTAGTCAAGGATCTGGAAA
GCTAGTTGATGAGACAAATGATAGAAACAAGAGTTICATTAGATGAAATAAAGTAATAAATGATGCAAGAATTTAAAA
AAGATTTAGAGAAGGAAAGGGAACAGAACTCACATGCAAGTAGAGCAACTGTGTATCAGATAATGTGCTAGCTGAGT
TAGAAACCATGTCTCATATTACCCTGAAAATAATTCTGCAAAGCTGTAGGTGTTATTTTTTTCATTTGACAGGTGAA
TICATGAAGGCTTGAATATAGGGTTAAGTGAGTTIGTTTCAATGTAGTTATTGATTCAAATCAAGATCTGAATGACTC
TAAATATGGTGCTATAGAGATTTGAAGTAGGATAAATAGGATTTGAAAAAAAGAAAAAATATATAGGGAAAGGAATT
GGTACACTGTAGCAGTGTCATAAATGAAGCTTCAGTTGTGTGATTICCAGATGATGTATGTGAGGCCTAATCAAACAG
CTTTGTGGAATCAAAATTTCTGCTCTTIGTCTCCAACTGGGGACGAGTTGGCTCGGGATTAAGGTGGGCGACCTTIGGG
AAGACTAGAGTCTAAGCAGGACTTTAGTCCCTCATAAGAATTATATGAGGATGTATATTTGCATACARATTCCTGGG
CCCACCGAGATCTGCCAAATTGGAATGTGTGGTGATATCACCCAGGGAAACATAGAGAGCTGTTATAATTAGTCATG
AAATATTTAGTACTGARATTATAGATTATGTTAAATAATCACTTATAGGGGACATAGCAGGGTTGGCAGGTTAACCA
TACAGCAAACAGGGTTGTAAGTCAGGGCCTAGAGAATTTTCAAGAGGCAGGAATTCTGCAGAATGAAGGCCTGGTICT
CATGCAGCACCATGGACAGCTCCGAGGCACTCTTIGTTTCTCCAAAAACCTGAAATCAAAAACTTTIGCTITTCATCAT
GCAACATACCCATGTAACAATCCTGCATAGGTACTCCCTAGTCCAAAATTAAAGTTGAAAAAAAAAACTATACTITTC
ATTTGAATACAGTTCTCTTCGGCTTTACCAGCTCTACTCTGGAAGGAATATCTTTTACTCAATGAAAGGCCATCCCC
TGTTAATGCCTGGCCAGGTTCTCCTTATCAGTCATICACTATCTTTGTGTGTGAGTGACTAAACATATAATGCTATG
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TTTAGTGGATGGAGTAAGATTACCTTTGCAGAGGTTGTACTGGCTTACCCCTTTGGTTICTTGTAGTTTTCTTCTATT
AGAGTTTTTTCCATCCCTAGGTTTCTATACTGTTCAAATGGGTTTAAGATTCTTGAAGGTATTCCTCTGACCTTGTA
ATTTATGCTTGTCTCCTAGCACAACTTTTTTTTGTAAAGGAGGCACCAACTATGTGGTTTGCTGGCGATGGCATACA
CAAATCAGGTGGGAGGAATTAATGAGAGCAGCAATTCCAATATCTGGTTCTTCAAGATTAACTTGTATAGTTTAATT
CAGCATTCTAAATAAGCCTCATAGATTTAAAAATCTAGAATAAACCCACATTTTTAAAAARAGTTTTATGTTATCTG
TGCTGATAATGCACGCTGTACATAATAAAATATTATTTTICTTTITTTTAAATTTATTATTATACTITAAGTITTTAGG
GCACATGTGCACAATGTGCAGGTTAGTTACATATGTATACATGTGCCATGCTGGTGCGCTGCACCCACTAACTCGTC
ATCTAGCTTAAGGTAAATCTCCCAATGCTATCCCTCCCCCTTCCCCCCACCCCACAGCAGTCCCCAGAGTGTGATAT
TCCCCTTCCTGTGTCCATGTGTTCTCATTGTTCAATTCCCAATATTATTTICTAAGTGGCAGTGGAAGAAACATGGA
AAGTTCTACTTCATCCATCGGTGGATTAGAATTTGTATACCATGAGATGATTAATTTTCAAAACCAGTTTGAATCTC
ACAAARATAATGACCCTGTTITTTTGAAGGACAAGGCAGAACAAGGAACTAGGCTGTGCCACGTTCAAGTCACAATCTC
TAACATTIGITTTIGTTTTGTTTIGTTTTGTTTTGTTTTIGTTTTGTTTIGTTTAATCTCTGTTGCTTIGTTCACTTTCT
CTTGTAATCTGCATTGATTTGCTACCTGGCTATTTGTAGATTGACTTCGGCTGCCAGGAATGGAATGTTTTTCATAA
AGGAACATATGCCTTAATGAAAGTACCATAAGAAGGGAGTAGAGTGTGACCAATTGCCTAGGTAATAAGTAGTGACA
ACAATGATATTATTCTAGTATAARATGGAATCAGTTTTTCTTTGCCCAGGGGGCATGATAAAGAAGGCCTGGCTGGTA
TATACTAGGTGGGACACACCAACAGTGCCTAGAATGTCAATGGATCAAACCTGAGGGAACCAGAAGTTGARAAGACA
TATCCCAAAAGAAAGCATTTGATGTTTAAGGGTTGGCTTACTTAGAACACAATGAAAAATATTACTAAAATTAAAAC
TATGATTTTAGCTATTTTITAAATATGACAAATTAAATAGCAGAACATTTTAATAAAACATTACTTAAGGTCCACAAT
TTTCTGTAAGTCTAATACATGGGTCATTAAAATARARAATTCCCCATGATTTATGGAATCAGATTTTITTTAATACAA
CGAATTCTAAATGGTITTITATAATGCCAATTICCAATTAATATCCTAATTATAACATGTCATCCAGAAGGGTTAATGAC
TAARATTTTATTAATATTTGTTTTCTATTTATITTGATTTGTGCAGTTTATGTGTATAGTAACGATAGCTGCAAATTA
GATACCATTAGCATTAAATAAGGTATATATTITTAATAGAAAATTAAAGTTAAGTATTTGAGCTAGCCTAAAATATTC
AACAACTTAAATTTGTTTTITTIGTGGATCACATITTTTTGAGACAAAGTCTTIGCTCTGCTGCCCAGGCTTGAGTGCAG
TGGTGCATTCATGGCTCACTGCCTCAACCATCCAGGCTCAGGTGATCCTCCCACCTCAGCCTCCCGGGTAGCTGAGG
CTACTGGCGCACGCCACCATGCCCAGCTAATTTTTIGTATTITTITTTAGAGATGGTIGTTTCACCATCTGGTCTCAA
ACTCCTGAGCTCAAGCAATCTIGCCCACCTTGGCCTCCCAAAATGCCGAGATTACAGGCGTGATCCAGTGCACTCACC
CCTGTGAACCACCATTAAATAGCTAATAAAAGATGCATGTCAATAAAAATARAACAACTTACTAGAATGATTATGTGA
AAATCATTTATTCTTCCAAAGCATGAATTTTCAAACACACCTTTIGTTACTGTTTITAAGAAGGGAATCATTTCCATA
TATTTGCATGTAAATCACTTTTAGTCTCAGAGAACTTTCCATAAAAGTTTTTTTATTACTGCTGTAACCGATAGAGC
TAGTGGACTATTAATTTAAAAAGCTGTACATAAAAACACATCTATAGCTCAAATAATCTAGGATACCTTITAGTTIG
GGGAAATGTAGATGAAAATGAAGTAATTACAGAATCCTTGTTAATTTTCAGATTITAGACAGTCTAGGCAATATCTTT
CAGGAATGAAGAGATATGTGTTTTTTGGCATCTTGGTAGAGTATATTCCCATTGTAATTCTTTTIGTGAAGTCTAGAC
CAGATGTGGCCATAAAAATAGACCCCTACTACAATAATATATTTCATAGATAATCCAATAAAGTCAAATCTTATTGC
AGTAGGCTTAGAACTCTGTTTGCACCCATGGAATTTATATCAGTTTTTGGCAAATCCTTTCATCTCTGAGGATACTT
TTTCATCTCACATATACCCTATTTTICTGAACATTTTGCCTTCAAAGTATACCTCATTTATCAAGAATTTCTCTTTAT
TCATCTGACTTATACAAGTGGCAATAACAACGICTIGGTTICCCATGAAGTAACCAGTGACCCTTTGAAATAATATAGC
GCTGGAAGAAAGAAAAGGAAAGGGAGACTGATCATTCAGCAACTCTTTAAAACCATGTCACCGTTAAACACATAGTT
TATTTTATCTTTTTTTTAGAATTGTGAAAACCTATATTAGCATCITCACGGATGTCTCCTTTGTTTACATCCCCGCT
TCTGTGCCTTGCCTGCAGTAGAAAAAAAAAGGACATGTGTATCCCTATTCCCCATIGTCTITCTCATTICTACATGAGA
ATGAGAATTCTITTAATTTCTTICTCTATCTACATGAACCCACTTCCATTATCTGTTTIGTITCAGTITCTTITARATGCCC
TGAAGCTAGCTCTGTGACTGGGCAGTTGAAAGTTCTGGACTTAGCATCAGGTTAATTTGAAARATACTTATTGAGCC
ACCACCATATGTCAGCCACTACTGTAGATGTTTTGAATGTGTCAGTGAACAAAGCAGAAAAGATGTATGCCCTCTGG
ATTCTTGGGGGTCTCAAATAGTGAAAGACAGATACGATAAGTATATTGTATAGTATGTTCAAAAGTGATAAGTGCTG
TGARAARAAAAGAAGAAGGGTAAAATAAGAGATGGCTCATGCTGGAGTACATTICCAATTTTAAATAGGGTATCATGGT
ATTCTTCATTGAGARAGGTGACATTTGAGCAAAGATCTCARAGAATGAGGCATGGGGTTGAATCATGTAGATATCAGC
AGTAAACTCATTTTGGGTTCAGTAAACAGTCAATGCAGAATTCCTAAGCCATCGGTTTATCTIGCTGTITTGGGGCTGG
TTATCTGCAGTGTGGCTAGAGTGAAGTAAGTGAGAGAGGTTTAGGAGAGAATGTTAGTGAGGTGAGGGTGGACCTTT
GAAGCCATTGTAAGGACGTTTITTCTICITICTAAGTGTGAGAAGATGATGCTGACTGAGACCAGGGTGATAAGAAATA
GICATATTCTGAACGTIGTITTGGAAGTGGGGCCAACAAGGATTITCTGGATGAATTGGATAAGGGGCATGGGAGAARAA
TGGAGTCATGAATGGCTCCAACGTTITTTGCTCTGATTAACTGGAAGGGATAAAGTTGCCCTAAACTGAAATAATARAA
GACTATAGATAGAATGGGGCGATTAGGGAGGCATTAAATTTGGATATCTGTTAGACATATCACCAGATATATTGAAT
AGGCAATTGAATAAATACCTTTAGAGTTCAGCARAAAAGGTCCAGGTTGGACGTTTARATTTCGGAGGTGTTITGTAT
AAGATAACATTTAAAGCTGTGATATCAGATTGTATCACTAAGGAAGAATATAGATAGAARATGACAACGTGACTAAGG
ACTCTAACATTAAGAGGTGGATTGACAAAGGAGAAAACAGCACAGGATAATGAAAAGGAATGATCAGCCAGGCATGG
TGGCTCACACCTGTAATCCTAGTACTTTGGGAGGCCGAGGCGGGCAGATCACGAGGTCAGGAGTTGGAGACCAGCCT
GGCCAACATGGTGAAACCCCATCTICTACTAAAAATACAAAATTAGCTGGGTGTGGTGGCACACACCTGTAGTCCCAG
CTGCTCTGGAGGCTGAGGCAGAAGAATTGCTTGTACCTAGGAGACAGAGGTTGCAGTGAGCCAAAAGATTGTGCCAC
TGCGCTCCAACCTGGGCGATGGAGCGAGACTTICATCTAAAAAAAAARAAAAAAAAAAAAARAAANAAAAGAAAAGAA
AAGGAGTGATCAATGAGATGGGAAGAAAAACAAAAGTGTGTGGTGTCCTCAAARACTGACGTTCTATTTTCAAAACC
TACATTTTGGGTCTCCTTTTACTATATCCTGACTTICTAGCTATATAACCAAAAGGAGAAAGCAGTAATTTTTTITAG
ATATAACATGTTAATAACTCTAAGGGTATTCAATGAATCTGAATAATTCAGTGGTATAATGTGAARARATATAGTAT
TCATAGGAAAAGGAACAGAAGTTAGCTCAGGAAATGACTTGAATGAACACCGAAGCCAAATCTCCAGCGCAGGTCCA
CGTATTATTTGTCTCAGTGGTTGAATTAGCAGCAAGATTCCTTAGTAGGATGAAAAAAGATGTTGTGAGCATCTGTA
TCTACATGACTGAATTAAATTCCTCCAACAATGAAATGTAGTTAACGTAGTATCTCGAAAAGAACCCTAAGTGGAAT
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TCAGGGAACCTAAATTCCAACCATGGTITTTGCTGCTGACTGATTGCATTCACTTCAAATCTATCATTAACCTCCTTG
TGCCTCATTATCCTICATTTCACCAAATAAGAAAAATGAAATATTCCTCCTTCCCTACCTCACTAGGATGTTGTGGAT
TTARATGTGTGAGAAGTGCTTGAGATGCATAAAATTTGATGGAGTGTITTTATTCATGAATTCAAGGCATCTGAAGTA
ATTTGACCATGATGGACAGTTGCTTCCTTGCACATTTTTTAGAGTGACATTTCCGTTACTGACCCACCCATTTATGC
AACATGTTGCCTAATCTAAATTTAGGTCARAACAAATTGACCTTATAGGTAAGCATTATATCTATTAATATTGTATT
TTTGTATTATTTTATAATATTCATCATTCACCTATTTTCTCATGCAATATATGTTACTGAACACATATAGATTAAAR
AGCCTTCATCCCTAAATAACAATGATGGGACCTTCCATTTTTATATCCCTCTGGCATTTAAAATGTGCTTTTATAGC
CATCATCTCCATTGATCICTICAGTCCCTITGAGGTTGATATGACAGATATGCTTTTTCCATTTTAAAATTACGGAACT
GACAGTICTCAGATGACTTITACCCICCAACTACTGTGTGAAGAAGCAGGGTCTGGCACTGAGGTCTTCTGACATCCAG
TGTAGAGCACTATACTTCACAATATGGCCATTGGCTTACTTITATTACAAGCACTAAATATTITTCCACTGAATACGTA
ATACCTAGAGGAGAATGTCGTGTAAARACAGCAGCAGTAGAACAGAGGATTAAATGACCCATTTICTTGAAGTTATCT
TAGTTTTAAAGGGTTITTTTCTTCATCACTAATGACCATCCCTGACTAAGAAATTATTCTCATAATACATGATAATAT
CTGCGTTTTCCAATGCGACAAGAATGTTAGGATGTCTATACATGATCTTGACAATCCCTAGCTCCATCACAATGTGT
CCAAATTCATTTTATTTGGCTAGACAGGCATGTAGTICTTACTTTCAATGGTTGGCTCTGCTGGATGCTATGTGATCT
AGAACCTGTCACTTACCCCTTCTAAACTTCAGGAATTTTTTATCCTTAAGATAACAAGAAAACTCGTACCIGTTTCA
AAGAGCTGTTTGTTCAATCACCTATCCATTGATTATCTTCTATATGCCAAATGTTTTICTAGGTGCTGAATTACAGG
AATGAATCAGAAGCAAAAAGTTCTTACTCTCAAGGATCTTATATGCTAATGAAATAGATGTTAAAAAATAACAATTT
TTGTTTCATTTTATTITTATITTATTTTGTTGAGACAGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGCACAG
TCTCTGCTCACTGCAACCTCTGCCTCCCGGGTTCAAATGATTCTCCTGCCTCAGCCTACCGAGTAGCTGGGATTACA
GGCATGCGCCACCATGCCTGGCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATATTGGCCAGGCTGTTCT
CGAGCTCCTGACCTCAGGTGATCTGCCCTCCACGGCCTCCCAAAGTGCTGGGATTACGGGCATGAGCCAGCGCACCT
GGCATTAAAAAGTAATAACAATTTTTAAATATCAATATGTCTTATACAGAAAAGTGAGCAGTGTGGTAGAGTGTAAC
TGGAATGTGAGTTGAGACATAACACCAGACAGAGAAGCCAGAGAAGGACTTITIGTITIGAGGAAATGACATTTGAAAA
GGAACCTGAATAGTGACAGAGGCAGATACCTAAAGAATATGTTCCAGACAAAGGAAACAAAAAGCGTGCAATTGCAT
AGTCAACTTAGCCTACTTGAGGAAAAGTGTGAGTGGATTTTGGTGATGGAGAGGTAAGTGCCAGGAGATGAAGGGAG
AGATCTGGCATGCATCAGATGATGTIGCAGTCTTCCGGGACGTIGTAAAGAGTTGGGCTTTTTITIGTTTATAAATTAA
ATGTTAAGCCATTGGGGTTTTTAACCAGAGGAGTTATGTGATATGATCTATAGTTAAATTATGTITTIGTTCTTIGGATG
GAGTGTGCATTATGGGAATTTATACAGAAACAAGATTTCACATATATATATATATAARAACTCAGTGTCAATAGAARA
TAATAARAACAAATTTTATCCATTGATAATTCTGGCATTGATAGTAGTGGGTATGGTGGTAATAATTGTGTGTAACA
CTCAAACTTTCTGAAAACCTACACTTGATCTGTAAATCCAAAAGTATATGTAGCAAAAGCCATAATCTGCTCTTATT
TCTGCACCACTTGCACCAGTGTGGAGTGATAAGGCAAATTATTCAGGCACCTGTGTAAGCCTTCAGTGTCCTCACCC
CCTTGTTATAACTCTICCACTAATATTACATTGGTAAAGACGTCCCTGACCTATATGTCACTGAGACCTCARAGAAARL
GAGCAAAGCTARAGCGTAAGGGGGARAAAAGCCAGCTTAAAAAGACTTARAGGTTTCTGGGACCAARAAADRAADARR
AAAAGTCTTTGAAAAATGAGAAAGGAAGGATAGAAGAAAAGATTCTCCTTTIGGTCAATCTGGCCAACCTTTGGAAAT
AAARAGTATTGTGTTGCAGCTAATAACTATTTGTCACTGCAGGCACTTIGCTGATGTICTIGCCCTTTAAAATGACCCAA
ACTCGTTGGCCTCGAAATCAGAAGCCAAGGAAAAAATCTTGGACATAATGTITTITCTIGTAGAATTACCAATTTITCTCT
CTCTCTCTCTCTCTCTCTCTCTCCCTCCCTCTCTCTCTCTCTCTCCATATCTATATATATATAGATGTATATATATT
TTTTCTGTAGGAACTACCAATTCCTATCTATAGGGACTGATTGAGAAGTCCCTTATAGCAGTTTITCTTITGGCTTTT
AGGATGCAATGATTATTGGTGAGAATAACTCTTTCATTTCACATTTGTCATIGGCTTATTTGAATGTAATCCTGATT
CAATCGTITATGATCTCCTTTAAGTAGGAAGAGAAGCTGGTATTACATTGTAGGATTTITAATTTTGTACTCATGARAAC
TTTTGAAAARACATTACTCATACTCTTICTGACTGTCAAATTGGCCTCTAAGAGGTCCACATCTCAAGAGGTATCAAGC
ATTGGTAACTATTTITIGGIGITGITTITCTCATCATAAAATGTACTTTTATTAGGTGACTTTGGAAATTTTATTGAA
TCAATGCATGACACTGCCTCATTCTAGTAATCTGATGAAGCAAAGCTGAAAAACARAATTTGAGGATTGTCAGTATA
TATACTTTTATTTGCAGTCAAGAGTTATGCTGCAAAAATGGTTTATTGAAGTAACAAAATTTTAGCTGATATATTAA
TCTGAAAGATACAGTATACATTTTTAGTATGGAAAAGATGAGGARAAGGAGGTTCTCTTTCCTCTAGGTATCTAGAG
CAAACTGTAACTGTCCTTGGTATTTAATTTTTGGCTAAGGTACTGAGATTAGAGGTGGGGCCTTAGATATGATTAAT
TGTCAGACTGATAAGCTAGATATTTCATTGAGTTTCTGTTIGTGCTCTTTICTTTCAGATCCTCTGTTCGATGCTTTGT
TATAAAGATTTGGGCATTTCAAAATCITCTCCATATCTGGTGTCTTTCCAAACAGCAGGTCATAGACTTTACACAAA
GAGGAACGACACAGGTTATAAGTAGAAGTGTTTTAAACCCTGAGTTCCTATTTCAGTTITTIGCTTTCTTAAACATATT
TTCCTTATGTGATARATGCGAGTGTTGAATGGTGATAAATACCACCCATAGGCTTTAAAGCCTAAATGTTGAATTTG
ACACTGAGAGTTTAAAGGCATCATGAAAATTTCTCCAGAACTAATGTTCAAGCAATTTAGGTTTTACAGGCAACTCA
ATAGTTTTGAATGATGTAGTTATTITTGAAARARAGTCACCATAAAACGCTATGTTTAGGGAATTGGTACTTTGCATTTA
TCAGAAGATTGTAAATGTCAATCGATTIGGCTTGCTATTTGGAATATAATTTTITTAAATTATAGTTCAAATCATTAGG
ATTTAATTCATGATTTIGTACTACAAACTAAATCTATGAAAAATATCAGATATTTATTTTAAATTAGAGGCATGTAA
AGGAAAATATAAATTTTIGAAATGCCATTTTACTGGATTTTTCTCTTCAGCCCACCCTAGGCATTTGTTACATAAAAT
ATTTCTGAGGAAGTCTITCCACTGATTTTGTAAACAAACATGTTTTATTGAACAGTTCTTTGTTGACTAGATTAACAT
TGACCATTGTATGCAATGCATTCTCAAAATCTTAGAAGCTGGTTTTCTTTTTAATCATATAATTTTACTTGTTTTAC
AGTGAAATTAATGCATGTAAAAAGTATACCTATATAGAAAGTTAAAAGAATATTGCTAACTAGTTACTATACTTCCA
AATTGCCTATTTTCTIGTGTCTTGCATTGGACAGTAGTGATTACCTCTAAAAGAAAATGGATGGTCTTTGTTITCATTG
AAGGGATGGATAATGGACATAARCTGGCATTCTTGAGCAATGCAATTGCAAATACATGTCTTTGCATTTATGGTCCAA
TCATCTICTITACTATGATAGCATATAATTGAAGGTTCAAATAARATGCCTCGTCCCTTICCTGTGGCATATTARAGAGA
AAGAARAAATTAGAAATACTTTCAAAGCTACCTCACATACTAATGGTAGAGTTGTTTGAGTATTTAGGTGATTTAACA
AAGCTGATGTATTTTATTATGCTTGATCATTGAGGAAAATTTATTTATCGGAATGCTTTTGAGAGCATATATATTGT
CAGAGATAAACACAGCTGGATATTAAAGAGGTAAAAACAGATTTTATTCAATACCTCGTGAAATTAGGGGAGAGCTG
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AGATCCATTCTAATTTIGTGCAGAGGCGACTIGGTIGTTTTAAGGCAAGAAGGAGGGAGAAGGAGTGGGGGTTCATTC
GAGTTAGAGAAGTAAAAAAGTACAAAGGGCTGGACAGTGTARAATGTGATTAGGCCAGCTGTGTTAGCTGGAAGTTAT
TGAAGTTAGGATTCTATCTTCCCACAGAGAACAGGAGACAGAGGACTTATCCTTCTTGATGATGTCATTTGAAAAGA
ATGGCTTTCAGGTCCTTGAGTGAGAGACACTTCTGATTTCCAAGAGCTACATGTTCACAATTGTAAGCCCTTTTGAG
TAAATGTTCTAAGAAACGGAGGTAAGAGTCCTATCAACAGATGTGTIGTTIGGCTAGAACAAACATTAAATTTTCCTGG
CAGCACTGAGCTTTCTCAAGCAGGCACTTAAGGGAAGGCTAGGGTCATCCTAGGGACATGGCCTTCTGGGGCTAGAA
ACCATACTAGAGTTTAGTCAAGTCTTAGTGCAAGGGTTTGGACAGAGTTGTTAAGTGCTGAGAGTTCTGTATTTCTC
ACTGTCACAARAGGAAGATCAGAAGCTCCTGATACTTTTTTCATCAGTACAATTGAATATATAAATCCTATACACARA
AATAAACTAAGCTTATACAAGCATATTGGTCAAGGAATGTTGCTGGCCTTATTAATTAGATAGCCCAGTTAARAGAR
GAATTTTTTAATATAATTAATGITAAAGTAGGATGATAGTATATAAAACGTIGTCTACTGTCCTGAATACAAACTAAA
CTGTTTGGTTTAGCATTTACCTCAAGATCTCTTAATATCCCCCAAAGGGTCCCTARAACCACAACTTATCTTTGTGC
TCATGAAGTAGAGAAGAGACAGTTAATAGACATTTICTAGCTGATAGACTGTTGTAGAGCAGAGAACGCTCTGTIGTTT
TTGAAAATTAAACATATGAATTITGCCCCTCTTCCCCTATTAAGGAAGAAGAGTITTCTTAATTGTGCGAACACATCAA
GTGAACTATTCAATTAGATTTTIGTGACCCAGGGTATAAACATCTGGTTAAGGTTACATATTTCAAAGGAACARAAAC
ACTAGAAACTCTTGGTTTTARATCTCATGGCTGGAGGATAATTTGCAGCAGAGATTTATCTGGCAAGCATACAGAAT
TGCTGAGACTGTTCTAAAGATGTAAGTGTGGGTGTTTGTGTCGTGAAAATAGCTGTTTACATCTATTAAGTGGATAC
CGATGGTTGAAAGTGCCGTCTATGTCAAGTTTTTACCARAATCAACTTTTGCCTCACTGTGTCAGACCATTTTACCTA
ATCAACTTGGACTGCTAATGTCCTTTCCCCTGGCACCACTATCTGICICTITTTIGCAAAGCACAGARACGGCATGCAT
GATTGTAGTTTATAAAACACATGTACCAATGTGGTCTACAGCTTICTGTITGAGTTCGAGAGGGTCAGTTTCTGTAATC
TCTTCTGGCACAGAGTCAAGAACAGCTTCACTTTCCTCCTGCTACCTCTCTACCCGTAAGTGTGAACCCATCACTTT
GCTAACACTCAGGAAGGGGATTACACARAATAGAGCAGGAGCCCICTGACCTGAATATGCATCTGAGCCCTAGCCAT
AGAGCTTICTGATTCAGTAGATCTGGGATGGGGCCTAAATATTTGCATTITTTAAGTGTATAAGTGATGCTGATGCTGC
TGGTTCCAGGACCACATTTTAAGARAATATCGATAAAGGTGGAGAATTAAACTGCAGCTCAGAAGACCTGAGTTCTTG
CCCCAGCTTGACTTTTACARATCTAGCAAATGGATAAAACTCGCAGGACTTCAGTICTCTICATCTACACAGTGAGTG
GTTAGATTGGCTTTIGTAATTTAAAATTAAACAGGGTTTGATTCTGATTCACTACACAAGGTTICCAAAGAAGGAATGA
TATCTCCTTTCATTTCTTCACTTTGTCTTICTGTCCCTAGGTAATCTTATCTATGTITCCTGATTITAACCTAACTAATG
TTTCTGCAAAGCTTCTAATATTTACATCTCCAGCCCTGAARACTCTCATTTGAATGCTAGTCTTATATACATACCCCC
CTGCCTAATTGACATCTCCACTTARATGTATCAGAGGCAACTCAGACTCAACAAGGACCAAACTGAATGTTCGACCT
TGTCCTTCAAACCCGATACACATCCAGGTTCCTCCATCCCAGTGAATGACACTATCCAGTTAAGCAAGCCAAAAGTC
TGGATTTTTTTTCCTCACTCTTCCTCACTGTCCGTCAACTACCATTATTAAATCTGTCACCTGGTCCTACTGATTTA
ACCTTCTCAATATCTCTACAGTTTTITCTITTATGCCCATTAGTATCCTAGTGCAAGCTACCATCGTCTCTCATTGGAA
TTAACACAGTAACCCCCCTACCCACCAGACTGTTCTGCCTACAGATAGTGTGATATTTAATAAATATAAATCTAGCC
TTGGCTAGATTTCTCCTTCAAAAGGTTCACATTAATTTTAGCCTTAAAATGGTGTGCAAAGCTTTGCATAGTCTGTC
CTTTGCTATGTTGGCAGTATTTTTTACTATCCCTCTCATCTGCTCATTCTCTGTACTCCAACTACACTAACTTTGTT
TTTTTTTTTTTTITAGATTTCTCTAACTACAGTGCTGTAATCTCTTITTTCCTTTGCACGTACTATTCCGTTTGTCAGG
GAATCTGCTCACTGTCTCCACCCACTCCACACACTCACGTTTTCCTGCCCGTICTTACCGGTCTTGATCGGTTGTCAC
TTGCTCAGGAAGGTTTCCCTGGTCACCCCCTCCACAAATTGAATTAAGTCCTCTTGCTGCATGCTGTCCTAGTGCTC
TTTATTTTCCTCTCCTCATCCTTAATTCAGTTTGTAATTACATGTTATTTIGTIGTGAGGATTTGATTATTATCTGTGT
CACCCACTAGATATTGGGCATTCTTTACTTACTCACCACTGAATTCATAGAACCACAGTAATTGTACACAACAAATA
TTCAAGAGARAATTTATTGAATTGATGAATGAAAAGTTGTACCTTAACATGTTICCTGACATGTATCCARAAARGAGCT
CCCCTTTIGGGGTCTATTAGGACTTTGGACCTAGGTAAACGTAACCCTAGTTICGCTCAGGTTTAAACAGTAGAAAGT
AATTGGGTCTCTTTTGCATGTGGCTTITCCTAAGGGCTAACCCTGTCTTCGGAATGAGTCAATACAGCAGAGCTGTTG
AAAGCAGACTCTAGCTTCGGACAACGTTGGTCCGAATCATGGTTCCGTCATTTICTTAGCTGTGTGATTTAGAATARA
TTAATGTTTTAAAGCTTITIGATTICCTCTTICCTTAATCTGGAGATGCTAATAAAGCCAACTTCGTAGAGGTATTGCGA
TGAGTAAATAAGCATAATTTGCTGTAAACACCTTGCAGATTGCCTGTTGTATGCTAACTAATCAATAAATTGAAGCT
CTTAACATCATTATATTAGATATTTCCAGCATTGAGTATACTATCAGGCATGTGGTAGAAGCTCAATATAAAGTTTT
GTTAAATTGAATAGATTCCATATATGGTATTITCTACAGCATTATGCTICCTTATTITAAGTGTCTCTAAGTATTTTTTA
AGTATCACCTCACAARAGACAGATGTTTAATTCATTACACATGTIGAATTGTTTTAGATAGAARATAARATAARARAT
TCAAACATTGAAATCAATAGTGTACCTITACCTTAGGATTACACCATAAAATTTCTACCAATCGAGAATARAAGTGTAC
AGTCTATTTCCTITTCTAATACTTTTAACGCAACAAATGTTTATTGAACACTTACTACTTICTAATCTATGACAGACAT
AAAGATGAATAAAGCATGCCACAATGTTTAAAGGAGCTCACTATATCATAAGARAGCGGATTCACACAGACAACTCT
ATAAGATAAAGTGGTAAATTTAGGCTGGCCTGTGAAACAAAGGATTATAGGTATAGTTAAGAGGTGGAATTTATTTT
ACTTCGAGGATTTCAGTITACCTTITATATTCTTTGTCTAACCTTICATGTITICTCTTTICTTCAGAAACAGAGCACCTT
TTTCCTGACACATTCATTTCCCCCTATGGAGTAGAGCAGTTGTTTITCAARGTGTGGGTCCCAGATCAGCATCACGGG
GATGGTTAGAAATGCCCATTCTTGAGCCTCACAACAGACCTACTGARACAGAAATTCTTGGAGAGTGGAGCCCGCAG
ATCTGTGATCAAGCCCTGTAGGCAATTCTAACGCACACTCAAGTTAAAGAACCACGGGAAGAAAGGTCCATCCTGTA
ACAAGACAGATTTTTTTICATTAGCATCAATTTTIGATCATTTATATATATATATATATATATATATATATATATATAT
ATATGCATGCTCACAARAACCATTCACCTTACTAGGTTTTAGTATTCCCCTTCCTGTATTCATGTGGTATGTATGTAT
ACAAGATGAACACACATTTACCTGAGACAAGGTAAGACTACACATGTCTCATTTGGGGACCAGAGGCTGTAATCTTA
CTCAAGGTCAAAGCGTCTTCACTGCTTICTTTCACTGCTTTTCAAAAGTAAAATTTCCATGTAGGTGTICATTTGTTT
TCTTTTTGTGTTTTAGAAAACCGATTAAGGGGTGAAGTCTGGCTAAACTTAGTGTICAGGACATTTACTTAGATAAAA
TTATTTTAATTTATCTTGTAATGTTCAATGTGAGAAGAAAAGTCCTTATGAGTAGTGTATTCCTTAAATAACAACAA
TTTAAAAACTACCACTGAAGTCTGTCAGAGTAGTTTTGCCTCATTTIGTCTAGATAAGAGAAAAAAGGTTCACATTAG
GGATTGCAATTTGTICTGCCAAAGTGCAGTTTATTTATTICAGAAACATTTAGAGAGGAATGTGTCAGTTCTGTTGCAG
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GCACTGTGCTIGTGACGGGGAGCTCAAGATGATCTCAARAARATTTCACAGATGGGGTGGGCAGGGGGCACAGAGAGAT
GTATTTAGTGGTTCAGATACTATTTAGACTGTGGCCAGCATTTCTCTAAATGCAATCCAGATAACACCTTACAGAAT
CATCTGGGCAGCTTGATAAAAGCTGTAGACTCCTACCCTTCATCCCAAACCTATTGAATCAGTGTCTIGTGTGTGAAG
ACCTAGATTGTGACTGGTAATTATACCAAAGTICTTAGAAGCAACTCTAGGCCAGTAATACTCACATCAGAATCAGCT
GGAGGGTTTGCTATACCACAGATTGCTAGGTTAGCCTTCAGAGTTGCTGGTCCAGTAACTTTGGTGCAGGTCCAGAT
TTTGCATTTCCAGCAAGTTACCAGGTGATACTGATGCTGCTGGCCTTGATCGTGCTTTGAAAACCACTGCTTTAGCT
ACGCTATAGGAAAAACCATATAAGGCTTTTATACTGGCCAATGACTTCACAGGCCTGAATTTTAGAAAGCCCCCTTC
TGCAGCTTGGCCTATAGATTCGAAGGAAACAGAACTAACACAAGAAAGCTAGTTAGGAGCTAGTTAAAAATCATCCT
GACTTGCCAAGGAAAGGTGCTGAAGACCTGGGTCACAGAGCAAATGCAAAACACTAGGACTTTGTCCCTAGTTCACC
ATTAAATCAACTTATTTTCTCTTACCCCCTCATATTCACGTITTACTCCTTACTTTGTAGTGGTTGGACAAAAATCAR
ATAAATCTGAGAATTCTAAAATGCACACCCTTGTTITATTTTCTAACTCAAATATGCCACTGTTGTICTGTGCTCTGTC
AAGATTTCAACACATCTTTTICTCCTGTTTGCTTTTCCTTTTIGGCATATAGTIGAGTGTGTGTATACACACACACACA
CACACATTTTTTTTIGACTCCTTCCAATGCCCTTICTGCTCTCCGCAGATACACTICTGCATTCTGAATAAAACCGAAT
ACATATATATATATATATATATATATATATATATATATATATATATGCACACATATTTTGAAAACCTTATTTGAAAA
GARAAGCTTTCGGAGGAAACGTTATTTAGCCACTTAATCGAGTCTTTTACTGAGGGACTTTTTGTCGTCCCCTAACTT
CCTGTCAGCAGTCCACAGGCAGCAGGAATAATGTGGGAGAAGATCAACAGGCTTATTITCAGGAGGTCAGGGGCCAGT
GCCACCACCTGCAGGTGGAGACATCAGAAGCAGGAAGCAGCCCACCAGCTGCAGGGAGAACTCCCCACAGAGCCTAA
CCAAGATGAAGGGACTTGTAAATTTCAACCCTCCCTTTTGGCTTITTIGTGCTAAAAATGTGAATATTGAGGTCTGCCC
TGATTAAGAACTAGATACATTCCTICTTITGTGACTGCCACACTTICCTTAGCGTATTICATTTTTITIGTICTTTCGATCTCA
AGTTATTATTTTCAAATGCATTGCACGTATCTACCATGGATACCATTGCAATTGGAAGGAGCAARACGTTTTGTATGT
TTACTTGACAAAGAGAAGTGACTGCCCAAGCCACACAGAGTTCTGCACAAATCAGTAACTTCTAACGAACGTTTGCA
CTTCCGGGCTTGTTCTCTACCTATTTCAGTCGATGCATTTIGTATTATTTACTTCARACTCCAATACTAATAATGCCT
CAATCAGGTITGCAATTGGGATTTGAGCAGCCAGAATTTCAGAAATTTIGGTTITIGGTCCATATCTGTGACAGGTCAGTA
AATCAGAGAAGCAAGGGTTTGGTTGCTATTATAATACATTGCTTACCTATCAATTTAGTTATCAGCCAAGGTGGTTG
TTATCATCCAAAGTGGCTCATTAACCACCTTGGAGACTCAGTATACAATTGCAAGTAACCCTGGAAGTTGTAAATAA
TCCCAACTGAATTTGTATGAGTITTGGTAAGGTTAAGTGGARACCAGCTGCTTAGGGCCTTGATTATARATGAAGTTA
GGAGTGGAAGAAGTAACAAAACCCCAGGCAAATTCATTAAACATTITTTTCCCTTCAACTTITATGCTCACGAATGTGT
TGAGACTCTTCTGAATCCATARAACACCTTTCAGCATCATCTGGGCAGCTTGATAAAGGCTGTAGACTGCCTGCCCT
TCATCCCAAACCTACTGAATCAGTGTCTGTGTGTGAAGACCTAGATTCTGACTGGTAGTTATACCAAAGTCTTAGAA
GCAACTCTAGGCCAGTAGTACTCACGTCAGAATCAGCTGGAGGGTTTGCTATACCACAGATTGCTAGGCTAGCCTTIC
AAAGTTGCTGGTCCAGTAACTTTGGTGCAGGTCCAGAATTTGCATTTCTAGCAAGTTACCAGGTGATGCTGATGCTG
CTGGCCTTGATCATGCTGTGAARAACCACTGCTTTAGCTAGGCTATAAGAAACCATATAACATGGACAAGGCAARATGA
ARAGGTTGGAATTCTTCTGAATCCCAACACATTTGTGAGCATAAAGTCGAAGGGARAATGATTCTTCTGAATCCAGA
CACATTTIGTTTAAGGATAAACTGTTTITTTICCTITCTGAAAATTTAATGTCTGATICTCGTTCATTCATTCATCAAAAG
TTATCAACTATCAACTATAGGTAGGAACTGTIGCAATATGCTGGTGATAAAGAGATGAAAGACACAGCCCCTCCCTTIC
AACCAGCTCCTAGTTGAGGTGGCAAGTCAGCTGTATAATCAAGTAATTGCAAGACTGTGCACTGAAAAGGGTGACCA
CAGGGTGTGATGGCCACCCAGGGCTGTGGAATCAGTCCCAAAATGAAGAATGAAAGCAGGGAAGGGTAATTCAGAAA
GAAGAAACAGTTCGCATAAAGACCCATAGATAAACATCAATCAGATGTGGTTAAGACAAAAGTAAGTTTCTGGAGGC
TGAGGACCTTICTCAGCTATATGTTTGCAGTGCTTGGTATAGGGCTTITATGCATCTACATGGAAGACAGAAAGGGCCA
CATCACAGTGGACAAGGCAAATGAGAAGGAGGCAGTATCAGAAGATGAGGGTACACCGGAGATCCTAGTTATATATG
GGCATTGTIGTTCATCTCAGGAGTTACTGAGTAATGGGACCTTGACTCAAATGAATCTCAAGTCTGTTTITTGCCTAAT
CTTIGGTTTTAGGACTAGGATTAGCATACAACCGCACTAGGAGCCTAGTTATACGARAGGCTGCATTGCGGACCTGAT
ACAGTTCAATATACATACTGTCACCTTGCAAATAGGGTTACGTTAGTITCTCAAGACTGCCAATCCTICTIGTGCTCTAA
TCCTTITTGGCTTTTTTTTTTTITTTITTTTAACTGTCTCACTCTGTCATCCAGGTGRAGTGCCCTGGGATGATCTAAGC
TCACTGAAACCTCCGCGTCCCAGGTTCAGGTGATTCTCATGCCACAGCCTCCCAAGTAGCTGGGATTACAGGTGCTC
TGGCGCCACCAGGCCCTGCTAAGTTTTGCATTTTTAGTAGAGACAGGGTTTCACCATGTTGCCCAGACTGATCTCAA
ACGCCTGACCICAAGTGATCTGCCCGCTTTCCTTTGGCTTTTAACACTATAGAGCAAGGGTCCCCAGCCCTGGGGCC
ACAGACCAGTACAGGTCAGTGACCTGTTAGGAACCGGGGCCCCACATCAGGAGGTGAGCTGCAGGGCCGCCAGCATT
ACCACTTGAGCTCCACCTTCTATCAGCTCAGCAGCGGTATTAGATICTCATAGGATCACGAACCCTATTGTGAACTG
TCCACACGAGGGATCTAGGTTIGTGTGCTICCTITATGAGAATCTAATGCCTGAAGATCTGAGGTGCAACAGTTTTATCC
CCAAACCATCGCCTCCCACGCACCTCTCCCCACAACCCCACCCGCCCCTIGATCCATGGAAAAATTGTCTTCCTCTAA
ACCAGTCTCTGGTGCCGAAARGGTTGGGGATTGCTGCTATAGGGCGATGGTTTTCACATTTGATCCTGCATCAAAAT
TTCCAGGTGACTCATTAAAATACTGATTGCTGTGCCCCACTCGTAGGAGTTCTGATAAGGTAGCTGTGGGGTGAGAC
CTGAGAATTTACTTTTICTAATAAGTTCCCAGGTICATGCTGATATTGCTTTGATAACCAAAGCAATATCAGCTTTGGT
TATCAATATATAACCAAAGCCACATAGAGGGGGAGAAGTTICCTTGGGTTTAGCCCAGTGTTTACTGCGACCACCAAA
ATTGCTGGAGCTTAACCATGGCTCAGAGAGTTATGTTCTGTTCACTCTGTAGGCTGCTATTCCCTGTCACCTITTGA
ACTATGATGGAGGGGAAGAGCTGCCAGCTCAGGAGATTTCACTTTTTTCTCTGCATAATTGAAAATCCAGAAACACA
GGGTTTTGGGAAAGCTATAGAACAGATCATCAGTGATCAGTGTTTAATAAAGTAAAGCAATAAACTTTACTGTGTAA
AATAGGATACTTTATTATATAAATTTTGTCCCCTTCCCCCACCTCACAGGCCAATAAAATAATATACTTCTTGTCCC
TGGGTGTAATGTTATTGGAAACCTTTIGAATGTAGGAGAGGCATGGGCTTGTAAGTTGCAGAAAACTGCTAGCCTAGG
ATTGAGAATTTCATGGATAATCCAAAAATAGATGATTITTACAGTTATAAGCCTTACGTGAACTTIGAGGTAAGAARAC
ACAATGCCTTTATAGTICTTCTCAGTTGCTCCACATGCCCTCTGAGATTCTGTTICTIGCCCAGCCTCTCTGGTITGTCAC
ATCTCTGGGCATTAACAGAARAGTTCACATACTCTTTGTCTCTGATGATAATCCTICTAGGTCCATATAGAAGATCCC
TATCCAAACCATCCCCCAAACAAACCTATTGGTTAAATATTTTCTCCACCGAAGGCACTTTCTTAGATTCTAAGTGC
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CCTIGTAGGCAGGCTICCICICTGATTTGGGAGAGTACAAATTGCGACAAGGTTAAATCATAGCCTGGGAATTTGACC
TAAAATTCACTCTTICTCCCATATGCATTCATGAACCTTCTIGCTGGTITTITAAAAGAAGCTACTTAATGTCAGCTCGA
AGAGGTTGGAAGGGGTTAAAAACATGAGCATGGCAGTAAGAAGATTTATGAAGGATCTGAGAAGATTATGACTTGAT
CAGATGGTATTTTGTCAGCTAGCCACATTTGTGAAGACTTGAAAACTAGGGAGGCTTGTCCTTCTAAGAGGGGGCAC
TGCTGGGACCTGGATICTGTGGAACCGTATTAGTAGAATAAACAATAACCTTTGCTTIGTATCAAATGAACTTCTATT
CTCATGTGTICTTITTGACATATTTITTATTAATCATATCACTGGGACCTCCTTGCTGARAGATATCTCCGTTCCCCATT
CTGATGACTCCCAACTAGGAGTGAGATCAAATGAAGATGGCATGGACCATTTCTCCATGTGACAGCTCTCTGTIGGTT
GCCTTTTAACACTTCTAATGCCCTTTCTICTTAAGAATTCCCATTTGTCGTCTGGCACTGGTGCTGTGATCAATAAAA
ATGTAATGGAGTGAGGCTTAGAAACATGAGGAAATTTACTCAAGCTATCCATTITATTGATGTIGTCCATTIGIGTITGT
CAGGGAAGAARAAACTTTTTCACTCCCCTCTTAGGTTCATTACTTGGGGGGCTGCAAATTAAACTGACGACAGATAGA
TTGGCAATAGAAAAGACAAAGTTTATTCAGAGAAGTATGTGGGAGCTCACAGAAAACATAGCTCAATGAAGTTAGAR
TTTGGGGCTTATGTACTATTTTAACAAGGGTTTTGAAAAGAAGAGTGTTAGAATTTCAAGCCACAAAGTTGGTGGGA
AATATGAAAGAAACTAATGAAAGGTAATGTTTGTTTTAGTAAAGTCTGTTTATGTAATTTTCTTTTCCCAGCGACAA
CTTCTCATCTCTGGTGACAGGAGTCACTCTTTACCCCTGGTGCAAGAAACTTTCCTTAAAGGAGGATTITAAAACAGT
TGAATTATTTCAGARATCTTTGCTTTTAGGCAGATAGGGGGAGTACAGAARAARGCCCCTTCCCGTATCTGTTGATCC
TCAAATGGCTTITAGCTCAAAACAATTTTTACATCACGATGGCATAATGTAGATCTCTTCAATGTGTTCATTTATTCC
ACAGATATTTGTGAAGTACATGATATATGCCAGGTACTTGGGATACAAGAATACATAAGTATGTCCCTAGTCTCGTA
GAACTTACACTCTAGTAGTGAGCTAGAGAATAAATGATATTATTTATTATATGCATACACATATGATTTCAGATAGT
GATCCATATTGGAAATAAAGCTGGTTAAGGGAATAGAAAATGATATTGAAGGTGGACTTGTTTAGATTGGGTGGATT
GGCATGGCTTCTICTAGGGGGCAGTATTTGAGCAGATATGAGAGCAGATATTCTCCAATTTGGGCARAAACATTCCAG
GCAGAGGAAACAAGGGCAAGGGCACTGAGTTCAAAAGAGACTTGACCTAGCCAACAAATAGCAAGGATTCCAGTGTA
AGAGAAGGTGGGGAAGGAAGGAGGTGCAAGTATAGGCAAGGGCAAGATCACACGGGATCTTGCAGGCCGTGATAAAA
GAATTTAACTCTTTCATAATTTTGACAGGACATCATTGAAGAATTTAGAAAAATAGAGTGGAGATACCTGATCTGCT
TTCTTCAAAGAGTTCATTCATCATTGCTGAGTAGAGGTTAGACTGARATGGAAGCAATAGTGAATACAGGGAGATAG
CACAGGAAGCCACGTITACTAGTCCACATCAGAGGTGGTTCAGACTAGGGTGGAGTGGTGGGGTCAGTTAGAGAGCTG
GTATTTAGGATACATTTTAAAGACAAAGCTGACAGGATTTIGCTGTGATGAATTAGATGTAAAGTATGAGAATAATTG
AGAATTATTTCTAAGTITCTTTGCTGGGGAARAGTGGAGGAGGARARAGTTAGGGTACAAGGTGTGATGAAATCAAGA
GICTCTICTTATTATCAGAGTCTCATTAGATATCCAAGTGGAAATGCTGGAAAGAAAGTTGGGTAGATCAGTCTGAAG
CTGAAGACAGATACTGTGACTGGAATAATAACGTAAGAGTTGGCCGGACACAGTGGCTCACTCCTATAATCCCAGCA
CTTTGGGAGGCCAGGATAGGAGAATTACTTGAGCCCAGGAGTCCAAGACCAGCCTGGGTAACACAGCGAGACCTCGC
CTCTACACACACACACGCGCGCAAAAATTAATCGGGTGTGGTGGCACATGCCTGTAGTCCCAGATACTCAGGAGGCC
GAGGCTGAAGGATCACTTGAGCCTIGGGAAGTCAAGGCTGCAGTGAGCCGTGATCACACCGCTGCACTCCAGCCTGGG
CAACAGAGTGAGACCCTGTCTCARAATAAATARATAAATAATGTGGCAGTCATAGGCCCTTAGATGGTTTTTARAGA
CATGGGACTGGATGAAGICTTCTAGGAGGAGAGTTTGGGAAAAGAGCCCGAGAATTGACTGCACCTTTCAAAACAGG
AGGAAGAAAAAAARATACTCAAAGGAGACAAAAGCAACTTCTGTGATTITATAGAGARRACCAGGCAAGTGGGATGAAG
AAAGTCCTTCATGATAGAATCAAAAACAGTGTCAAATGTTGAAAATACAATTAGACAAACACAAAAGAATAGACCAT
TGGGTTTTGCAATATGGAGCTCATACTTGACCTTGATAAAAGACATTTTCACTGGAAGCATGCATCAAAAAACTATT
TGTIGGTAGGTTAAAATGTAGTAGGAGGTGAGGATATACAGACAGTGGCTTTCACTGTGCAGATACTGCTGCTCATGC
ACTAATTAAAAGACATTTGTTGAGTATCTACTATGTITGTATCCATTGCTAAATAGTAACAGCTGGGTTTAGTCAGGT
AGAACAGCATCAAAATCATTATAGTATCCCAAGATAGGTACAGTAAAATCTGTGAAGGAATCAGAGTAGTCTICTICT
CCAACAGAGCGTAAGACCCAGCTTCACGGAGAAGGTGGTAGATTAGCTCATCTGGGAGGCTGAGTAGAAGCTTGTICA
TTATAGAGGGAGAACATCAGAAGTGTGGACAACAGCTTGAATAACCTTGAAAGGACAARAGAGGACGGTICTGCCCTG
GAAATATTAAGAAGTCTCACATGATTAGACACAAGATATTAGGGGAAAGGCATAAGGTGAATTGAGTCAATGAGGTC
AAAGAGAAGCTAGCTGGAGGAACAGGCGATCATAAAATGAGTAAAAGTATATATTICARAGATICTTTTTAGAAGGGC
TACACAGGATGGATAAGGGGAGAGAGAGAGTTGAGGCACAGAGACAAATTGGARAGGTGCAATCATAACCAGAGACA
TGAAAAACCCATAGAAATCTGATGTAGATTATGTGGTCCCCAAGGTTGAACAATTAAGTACGCTTTCAGTTGTTATG
CCCATGATATTAACATATTTTATAACTGCAATAAGTGCTGAAGCTAAAGATAAATACAAACAATGTAATTICTTATTIC
TGTGAGAAARATGTTGTAGCTGGAAGTTAAACATGTTTCTTAGCTAAAGAAAAATATTGTGTGATCTGGATTACTTAA
TGTTATAATTITAGCAACAAAATGTTGACATTGAGCCTTGCATAATCAAAAAAGTAGTCTATTCAATAACCACATTICT
CAGAAARAAAACAAGAAAATATTAGAAACAATGATAAATTATCGTAGTAATTTAATTCAGTATTCTATTGTTTTATT
TGGATTTAGGAAAGGCAGAAATGTTGAAATATTAATATATATCCCTGTAATAATATAATTTGTGTCTGAGAGGTAGG
AATGAGGGCATGAGGTCAAAGTTTGATAATGAACTTICAAAGCTATAACTATGATCAGGAAATTAARARTTGGACAATA
AATTCCTAGAATCGTCAGGAGTTIGCTTGTGAAATCGAGAAAGGAAAGGATATACACAAAAATAAAGAACAGCCAATG
CTCTCAAAGGAGTCTAACTTTTATAATAGTCTTCTGTGTTAGAGCTGAACTCTTCTGGTTTAGAAGGACACTCTGTT
GCCTGGAAATAGGGCATGGAAAAAGTCATCAGAGTCATGTCATCTTITCATICTTCCCATGAACGAAATCGAGGCCCT
GAAAAGTCACCTIGTGTTTGCTGTATTTTATTGCAACTAAGATGTGCATTTTTAAATTGATACATAATAATTGTACAT
ATTTGTGGGATACATGTGATATTTTGATGCATGCATACCATGTGTAATTATCAAATAAGGATATTTICTGTATCCGTIC
ACCTCAAACATTTACCATTGCTTTGTGTTGGGAACATTTCACGTATTTTATTATAGCTATTTTGAAATACAAAATAG
ATTGTCATTAACTATAGTCACCCTACTGGATGCACCTTGTTTTTAATATTTCTGAAAACAGATACGTCTCATAGGTG
ATGGTGTICACAGCIGIGCATTAGITATTATTGCCTIGTGCAGGTGCAAACGTAACTATTCATATTGTTGTICAATTAAT
TAAATAGTITACATTTATITATATGCGTITATTATACTAATAAACACAATATTGAGATAGTTGAGCTCTAGTTTITGAC
TCTGCTGTTAACTAGCTGCGITACTITAATTTACTTAACTAATTTGGCTTTCAAATTCCTGATAAGTARAATTACAA
CATGAGTTTICTCCTGCTATAATAGCCTGAGAAATCGGTGAAACACATGAATTCAGATGTTGATGCTATTTAATAGCG
GGATTCCAGATATCTACTTGCCATTATGGGAGGGAGAGAGGAGGTGGACTGGAGGCTGTGATTTCCCTAGGAGGTTG
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TTAAAATTGGCCAGGTGAGGAAAGCTGAGACAGACCATAAATATGAAGCATGATACCTAGCCCTCAGTGTTGAAAGA
AAATCAAATCTCATCTITIGIGGTCTAAATATCAGTATGATACAATCCTCTGTGTAGACATATCCTCTGCCCTATTGT
TTTCTTTCTAAAAGCTAAAGCCCAGGTGTGATCACATCCCTCCGTTATTTACAAATTTCTGATGATGATGATTCTTIC
TAATATCTACATTCCTTACCATTACCATGATGTCCAAAACCTATTATAATCTATTCGTCTCCAAGTGCCATGTTGTG
GTCACCCTATGCACCCTCTAAACCCACCATATGACCTTCCCGCTGCTACTTGAATACAGTTIGGCCCTCTACCTCGTT
GTGTICTTTGCATTGCCTATTTAATTGCCTTTCCATTCTCTAAATCACTCTITTICGCTGGACCAGCAACATCAGCACCA
TCTGGGAATTCATTAGAARATATAGATCCTCAGGCCTCATCTCAGACCTGCTTGATCAGAAACATTGGAGAGTGGAGA
TGAGCAGCCTGTATTTTTATCAGCCCTCTAGGTAATTTGATGCACACTAAAGTTTGAGAACCACTGGTCTAGAGCAT
TCTTCTTTAACTCTCTTCTAAAAATTATTAGAATGAATTCGAGGGACGGGATCTCCTTGAAAGCCAAGAACATTTCT
TTGTCATCTTICTGACTTCAGGGCGTAGTACACTTTTTGGCCCATAATTAAAGCTCGATAAATGCATTCTATGCCAA
TAAATCAGCTAATCAAATATATTATTCATGCCCTITGAGGTATCTGAAATTTGTTTGCAGAATGTAATATATAACTAT
AGAGTAACAAGAGAATAATTTATTGCCATAGATAATAAAACAATATCCTCTGTATAATAAATCCTAGCCTCTGCTCA
ATGGGCAAAAACGGGACTGGGGTTTCAGATTITTAAAAAGATTATTGGTAATTAAATCACCTGGAGAAGCACTTIGCTG
CAGAGATGGGACTTGAAGCATCATAATAAACTGTTIGTTTATTATGATTCGGTCAGAGCTGATGGAATCACAGGGATT
GTGTGAGGTATGGARAGTGGTTGACATTGRATTCCAGGCTGCACAGTTGGGACTTGATATGATAACCARARAGAARG
AATGTCTGGGGTGGTAGCAAGCTCTAAATTTAGACAATCTAGGCTTATCCTAAGGAGAATATAGATACAGATAACTG
AAGTTTGATTAAAGGGAACCTGGTGTATCACAAATAGTAAAAAGCTGTAGTTAGTCTATGCAGCTATCAGCTAGCCA
CATAATACTTTIGGGCAAATACATTATAAACCAAAAGAATGACATGGCTTATCTCTGTAACARAGTGGCTCATTGTT
CTTTATTCTACTGTTATCCTTAAGAAAAAAATTTTAGTAAATTTGTTATGCTATACTCAACTTCAAGAAGGGATAGC
GCTTATAAAARAAATTGTTTAAAGAAACAGGCCTATTTICTCTTTGGGAGAAGCCACGGAGAAACGAAAAGAATGGAAC
GIGTGTTTCIGCCCAGATGGCAATAAAATGTAGGGTAAATTTCTGTICTTTTARAACTGTATTTTITICCATCCCICTG
TATATACACATATCCTAGGACTGTTATAAAATGCTGCATGCGTATGTGARAATGGAACCTTATTIGGGCTGTTTGATG
GACCTTTAAAATATATTTGTTGGTTTGGGGTACATACTAGCTATGCAATATAATCCGCATTATTITCTITATGTAAACA
ATGGATAAACTGTTTCACAGTCCAGACATTTATTTGGTCACTGTTTGTAGAATGTCTATTTTATTTACTTCTGAATT
TGTATTCCAGAGATCTGCCTTCAATGTTGGATACTTCCACTGTAATATTCTAGGAGATGCTCACTTICTTITITCAGC
ATCTIGACACAGTACCATCTGCCTCCTICTTTICTTIGCCACAAGTAATAACAATTTTATAAAGGAGGATCACATTACAG
AATTATAGGTGGTAAACTTICTACCACCAGATTTACCCAAGAACCTGAAACACATTTTITTICARAAGGAAATAGAATG
TCCTTCTTGTGACTACATCGGAATTTTGCTTGCAGCATTATGCTITTTTTTTITCCCCCTAGTGTAGCTAGCCATGTGG
AACTGAAGCCATTAGCCAGCTCCTCATCCTATAAATGCTATTACCTGGGAAAAGAGGCAGAAAATATACTCTCTTICT
CCAGTTAGAGTCTAAAGGAAGAGAACAATATGGGTAGTTGTGTTTACCACAAATTGATAGAACTCCTTTATTTTARAA
TGCTAAAACCAAATAACTTGTTTATATGACTTCAACATTGACTATCACACACTGTTGCATGATAACAGAGTGAARAC
TACCTCTATTGGATTTAAGTGGGGAATCTATGTCTCATTCTCATTICTTTITITTACTGTGGAAACTAGTTGATTICCAG
GATCAGCCTTAGCTCCAACTTGCCACACTTTGAGTTTTGGTTTTTCACTTGCATTGTCACAGGAAACTTCTATAGGA
TARATCGAGGAAGATTTITACTICTGCAACGTGTTGCAGAATTAAACATTTAAAGTGGCAAAACCTTCGTGTIGTAGGTT
GTCTCCCCAGAGAATGTAAAAATGAATTGAAGGCAGCACCTAATAGGTARACGACAGCCAATCAAACAAGAACAAAT
GAAATTTGACTGGCAAAATCAAATTGAAAATGTATAACGCTGAATCTCAGAATATAGGAGGATGCATAGAAACTAAG
CTGTACTATTATAAAAGTCATAGCCATTGAAAAATAATGACTGGTTAATTTGGTTTTCTTTACCTCATGGATGTGAA
TGGTTAGATTTTGATGTTGGTGTTATTTGACGTGTIGTTTGTCAAGAAGTTGCCTTAGTCGGCTCGCATTTAGGATAA
AAAAAATATTTTAAGAAATGTTTAAGAGATTATGTTGGAGACATTAGAAACAAAATAATTATGCAGAGGGCAGGACT
ATCAAAATATAATAGAAAAATTACACCGCTCTTTITATGATTTCCICCTTITTITGGCATTTAACACAAAACTTTATGAT
TACACACACCACGCACTCCAGAAATGCTTAAAGGAAGATGAGAGGAAAATTCAATAGAAGTAGCAGGCATTTCTGTG
AGGACAGCAGAATGATCACTTCATCTICTGTATTTTTTTTTTTTCAAATTTCTGTATCTGTACAATGTCTTTTICCAGC
TCTAATATTCTGTGATTTIGGTAATTTCCGCACTCAGATTTICTTTAATGAATTTTGTATGATATTACCTATTTTTAT
ACCAGATATTACCTGGCTCTAATTTCTTTTTCACCCTAGGAAATAARAAGTATCGGGTGAATTTCCCATTTICTITATG
TTATTGATACAGGTCTICTGTTGGATATCCCCACGATTAACTTTCCTGCAGCATGTTICGATGGTGGCTTAAAGAAGAA
ACCATGTATCAGAGCCCCTTGTCTATATAGACTTTTAGATAAAGAGAAATACATATCACAGAATTATTICTGGGCGCA
TAGAGTCTCTAAATGCAAAARAAAAATTGTATTGTAGCTGTTGATTCTTCTCAGATAGATTGAGTGTAGAGAGAGAG
CATTCCAAAAACTGAGCAGAAGAAACACAGTCTGAATCAAATAACATGAAATTTTAGCTAACAAGTAAATAACACTT
TTTTCAGAATATGCAAATAATATTGGTITATTATGAAAAATGTATAGGCTGATAGATGAGCATAGAGAAAARATTAT
AAATATCTTCTTTAATATCACTTTCCCCAGCAAACCACTTTTAACATTTTGATACATTITTICATGTTCAAACATTTICC
TAATAGTCTTTTTTCCIGTTATATAAATATGAATTTTAAACATTICGTATGTTTATGAAAAGGCAATAAGATACTGCT
CTTTTATAACAGGCTTICTGAACTTCACAACATGCAGTGTATTCTAACATGCTCCTTIGIGTTICTTAACTAATARRARA
ACCTCACGTTATTTAAAAAACCATCTTAAACATAATTATCCATTAAGAGAAGAGGTTGGGGTAGAGAGTTTCAGACT
ATCAATATCAAAGTTATATTTTCTGTAAGTATTTTAATTTTTAAGTGTAGCTATAGGTATATGATTATAAAACCAAT
AGCAGAGAAAAGATACCACCTTTGAATATAGTTTTICCTITGGTTCCATGAAAATGGCCTCCTTTICTTTITTGCCAGTCC
CTCAGTATCATTAACTCATTTTTCTGTAAATGCCATCATTGTATCACATGTCCTICAGGAAAAGGCACTTTTICTCTTT
TAAGCTAGTGTITTGTTCTTGTTCTAATTTTATGGCAATTTAACGAGTAACAATCCTGTTTCTATARATACTGTTTCC
TAATTAATCTATTGCATTCTATCCATGAGAATTTAGATGACTTTICTTTGTAAGAGAAATCTCTGTAGCATGAGATTC
TTCTTTGCTCTTARATTTCATTCTTTCACATTTTTAAATGACCTGATAGTATTTTGTTGTATTTGTGCTGATTTTTT
TTAACCAATCTTACCTIGTTGAACATGTAAGTTGTTTCTAATATTTGCAATGATCAAAATGTGGATCCAACTTCACT
AAAGCGTTAAGAATCTAAAACAAAACAAAGAACAAAAAGTTGGCTGTCATCTTGCTTGGACCACCCCGTIGAGTTACT
ATTTTCTIGTTTCCGGTCACAGTTCATCCTAAATCATTICAGTACACAAAATGTTTTTTAAAGTTTGGGACAGGGGG
TAGAGAATGTCAATTATTCCTCCAAGGCAGTCATATGAGCATTGAGTATCATGTGGAATAGTTIGTTACTTIGTAAAGT
TATGGGGCATCAAACCCAGTCAATATGTTTCTGGAATTGAAAAAGTCCCTGGACATTCTAATGATACTGTTGTITCAC
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TTTGCACCTACTGTTACCACTACTTTGATCTGTCAACACTGCCCGTAATGGTTAATTTITGTGCATCAACTTIGACTGG
GCTACAAGGTGCCCAGATATTTIGGTCAAACATTIATTICTGGGTGATTCTIGTGCAAGTGTTATCAGATGAGATTAACAT
TTAAATTGGTAGACTGAGTAAAGTAGATTGCCCTTCCTAATGTGAGCAGACTTCATGTAATTAATTAAAGGCCTGAA
TAGAAGAAAAACACTGACCCTCCCCTGAGCAAAAGGGAATCGTTCTGCCCGACTGCCTTCARAACTGGGACATGGGCT
TTTTCCTGCCTTCAGACTTTAACCACAATATTAGCTGTTCTIGTATCTCAAGTCTGCTCTACTTICGATTGGARCTAC
ACTATCAGCTCTCTCGGGTCTCCAGCTTGCTTGTTCACCCTGTATACCTTGGGAGTTGTCAGTCTCCATAGTTGCCT
CCATAATTGCATGAGCCAATTTCTTACCACATACAAACACACACAGAGACACACACACACACACACACACACACACA
CACACATATAATTATATATGTGTIGTGTATACATATTCTICTTATTICCTTTITGTTTICTCTAAGGAACCCTAATATACTC
CTTATTACTCITTCTACTGCCTITAGAGATCTTCAAGGCCAAGAGCGTRAATCCTICCATCCTGGCTCTTITTTCCTAATC
ATTAATGATCAACTCATAGCCATTTAGCTCAACTAAAAATAATTTGTTCATGAAGCTTTACACTCCCACATACTGAG
GAACGTGGTACCTAAGATCAAACAGTCACTGCCTCATCAAATGCATTCCTCTTCAACCCCATACAAATGTCCCCAGA
TGGAACTCACACCATAAAAATATTAGATCCCATTGACTTTTICTGCTTTCTCAAGGATCATTGCAGAGCTTGARAAAG
ATGGCTCCTCCCTTTGCCTAAGCAGGTTAACTTGGTGTAAAAGTACATGTAAGATTTGGCACAAAGGAAAATAAATC
AGTTTTIGCCTGGGTCCTAAGAARACATTTCCCTCTGCCTCATGGTAATTGTACCTGCCAGTTGATTGCATTACTCAAG
TGGAGACCATGAAGTGAAGTGGTAGAACAAGAAGARATCCCTATAATTTTATTAAGTATGGTGAARAATACAGATAT
GTAGAGAAATGACTGGGATTAGATGGAGCAAAACATAATTCGAGATCCTGATACARATTGTACTTCCTGGCTCAAGG
GAGGGAGCAGAACATTCCCTGCTACATGGGAATAATAATAAATGCCTGATAARAATGCAGATATATCATAGACTACA
GAAGCTGAAGTGGATTCTTATGGTCCCCTACTCAGACAGCCTCTCCTTCAGATGAAGAAACTGAAGCACAGAAAGCT
CATCCTAGTGTTTCATATTGAARAACCCATTCAAGTCTATTTTAATAACCTGTTACCAAARATGAGGGAAATARTTT
AACTTTAATGTTTCACTTTGCATTACCCTTTTICCTGACTAGACTTICTATCCTTTTCTTGAGTTGAGCTCATTAACTA
CTATGAAATTATGGTTATGGGTAGAGGTTAATTTTATACCTGTCCATCTICTGGCATCTTATTITACACTAAAAATCA
TTTTTAAATGGCTTCATTTTARAAAAATATTATTTCAGTTGACATTITTAAAAGACACATCATTITATGTACTACAGAAT
ATGCATTITATACTCTCCTTTATTAATTTTATTATTTTCCAGGTAGACCAATCAAATGAATCAGAAATTCTTGGTTA
GATCTATTAGACAGCATAAGTATGTTTTTCATCATTAAATTAAGATGAARACACAATTTTACTTTAAAGTGTTTGAC
GTTTCCAGCCTTTATAAAGTCAACACTTAATCACATCTGAAATTTGCAGGAAAAAATTTTGAAAGCCTITCAATTATT
AARCATTATTTCGGGAGAAAAAGCCACTTTGCCGCAGAACTTTICACTTTICTCTCGTGAATTAAGTCTGATACAAATT
ATTCATTATGGTGAAGTTTAAACATAATAGAGTCTAGCTACTTICCACAAAAATACTATTICAATGAGTTTCTACATTG
ACATCTAACTGACCTTGTAATTAATGTTGTACACGATCCTTITATTATATGCTGGATTATCAAATATGACTTATTAG
CAGTATAAAGACACAAAGTTCTGARATGTAATTTATAGCCATGAAAAGGAACTGAGCTTTGTGTGACAGTTARATTT
GAAGAGATCAGGTGATTATTATGAAGCATGAATAATAATGCATATTAAACTCACGTTTTTGTTTAAATCATTAATAT
GATTGTTTTAGAAGAAAGTCTACCTCTATCATATGGGCAATAAAATGTGTATAAGAGCAAACATTTGTGTATGTGAA
ATAACTCAAATTAARACCAGTTTTCCACATTAATTCTTACAGTTTTTAAAATTTAAATCATTTAATGTATCACACAT
AGCTTTATTCATTTTAAGCTATAAATGTTACAATTTCTGTTTAAGCTGTTAATATAAGCTTTGTAAGAGCAATTCTG
TATAAATATAGAATTGTCATTATTCACTAATAGCTACCATTTATTTAGTGCTTGTTGAGTGCAAAAGTACTGCACTG
AGATCTTTGCATATGTTCICITAATGTTACAATTCTTACCTGAGGCATTTCTGTITTCTGCTGGAATATGGTICTCTCT
GAATTGAACAAGGGAGGCATTTTTGGTTGTITATGATGAARAGGTGGACACTGCTGGCACTAACGTGTGTTGGTAAGCG
ACTAGACTCTTCATGATGCGTAAACAGTGTTTCCTCATACCCCTGCACATTCAAATAGAGGAAAACCTTGTTTATAG
TTAATTTCCCCTAGAATGTAAATCCATTITAACATATAAACACAAAGCGTIGTTTTIGTIGTGGATGTITTTTTACTGGAGC
AGGGAGACAGGAGAGGAAATGCAGTTITTGATAGTTGCTGAATTTTTCAAGAATGCAGCAATTATAGAACAATTTCTA
GAAGTTTCCTAGGAGCTCTTTTCCATAGCAGAAAACTAGGACTTAATAGCCTTGCGACTCATGGTACTTGAGTGTTC
CATACAACTCACCTATATTCAGGGGACATTITGAAAAATTCTACATTAAAGGGGATTCTTAACATAGGCGCAAGTGTC
TGGCATCTTCAATAGGTCTICTGGTGTGGCCATGARAACATTCACACGTTTCAAAGTATTTTAAAATAAAATAAAAC
ATATATTGTTGTGTTATGAATTATTTTICTTTICTTTTTTATATGATGGTTAGATCACTGTGCAGACAAGTTITATGAGA
TCTATTCATTTCATTITCAGGGTGGTAAATGAGGGTGTTACTAAATGTTGGTTCTAAARAGGGAGACATTIGGGTATTA
CAGAATTCAGAACAGCTCTAAGCCCTGTGCACATTTAGCATTAGAGGACACAGGCAAATCTGGCCTCCAGTCCTGGC
AGCTTCTTCACTATGTATATGATGTTGGGTGGGTTGCTTTACCTICTCTAGTITTTITACTTITTATTTCTAAGCTAGGGC
TATTCATAGTTICTTTATCATGTGGTTACTGTGAAGTAGCARAGCACCTGACATAATTAGAGCAGATAAAATGCTCAA
CAAATATTGCTTATCAGAAGGATTATGTATTACCTCCCGAAATACATCAAAAATATATTTTCCAATTCAAAGAATAT
GTAGTACAAAAATCATGCCTAAATTAACAGAGTTGCAGTAGCCCRAAGGAGAGAAGATAATCATTATTGATTTCTTICT
TCCTTTTTGCTAAGCAGTITCTCTGTCTCTGCCTCCTCAGTTGTTGTCCATCCCACTCCCCCACTCCCAAGCCCTGAA
CTCTGAGGGGTTITGCTGCCGTIGGCCGGTTCTGTAGTCATTGCTGTCCAATGATGAAAACACAAAATACTGCAACAGA
ACACTATGCCTIGTCAGCTTAGCTCCCTTCTTTCTGCTAAATGACACTCAATCCTATTICTTITITIGTTCTAAAGGATATC
CTAAATGAATAGCCACTGGGGGGAAAAAAGGTTATATAAGATTGTGCACTGTIGTGAAACTGATGCAACCAGATCAAT
GATGTGAATTTCTCTTAACTATTTACTGGGATCTAGAAACAGGTCTCTCAACTTAGCAGTGTTTACGAATATAATAG
GCCTTCCTTATACATACATCTGAAGCCAATCTGAGTCAGGAAGAGTCGTGGTICTGATAAATATTITTGAAAACTTGCA
TTTGTTCTATTAAAGCAAACTGTTTATTAATAGTGTGCCTTATTTTTTAAAGCAAAACATTTATAAACAGTAGTCAT
TACAGGCACTTCAGTGTACGGAGTGATCAATTGTTAGACCTTTAGGAATCGATTIGTTITCGTGGAGCTTCGGCTTATA
ATTGAAATGTCATCAGAAGGAGTGTAAGACATAGCTTCAGGAGAGGCCATTTATGCGCTTITTGTTTTICAGCTAAGTT
ATAGAGTCATCATGTGAAGAAAGATTCTTCTCTTAGTAAAAATCCTTTAATGGTTGGAATAACACTTGATATTTAAT
ATTTCTTICTACTTTATATCCACATTTATTCAAGTGCTAACGCGTGTGGGGCAGCAATGAAGCACTTTATTCCAACA
TTATAGTITCTCATATCTGCGTATGATTATTITTTCATTTATCGTTAGCATATATATAATGATGACTTTTAAAGTACAC
TGTATTATATTICACTGGAATAATGATTAGCTATTAATAATTTGAACACTATCCAGGAAATTACTGAACATGTCCTAC
AAGATAAACCTCGTATGATATTGTCTCCAAATAACAGTGCTAACCAAGAAGAGTGCTACCAAGTTCAAAAGTAATCA
CAGGGAGTAACCTAAATGCAGCTCCGTTGGGTTAAAAATAGTITTICTCTAAATTATATGTTICCCTAAGTTITGAGATCG
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ATTTCTACAAGGGGATAAAATGTTTTTATAAATTCTCAGTGATAAGTCATGTGATTAAGAACCCCCAACTTTITITTIC
CAAAGACATTTGCATCTCTGATCARAATAACAAGATCCAGTICTTAGTTATAAATTGGGGAATTTTCATCAARAATAAG
GAGCTACTCGTTGCATAAGAAGACTAGTACAACTTAAAGCCAATTTAATTTCAATGAATGCATGATCAGCTCCATTG
CCAATTGAGTGTTTTTICTTATTCATCAGAAGATGGGTTCATCATCGTGTTTCATATCAACTGTTCTCAAACCATATT
GCCCATTTAAATAAATATAGATTTGTCTCGAAATTCTAAATTCATGTCATATTTCATAAATAGCCTATGGTCCTATT
TATTACTTTAAAATATTATAGATATAATATTTITTATTCTAAAGTAACTGTGTTATACAACCARATTATTCATTTARAR
TATGTGACTTTTTAAATAAGTAAATGACTTATTITAAGTAAAGTCATTAAAATTTTCCAGTCTGTICCTTCATCCACCT
GATCTTTGAATGAGTTAGGAACAATACAGGAAACTAATACAAACTTAATTTTGATTACARAAAGATGAAATCATTICTIG
TTATTTATTCAACACACTATGTGTCAATAAAATCTTATACTGTGARAGAATTCGTCTAAGTICCATTTIGCTGTTIGCTT
GTAACAGAATACCTGAAARATGGGTAATTTACAAAGAAAAGGAGTTTACTTCTTACAGTTACGGAGGCTGAGAAGTCC
AAGGTTGAGGGGCCACATCTGGTCAGAGCCTTICTCCCATCCAAGTACTAACCAGGTCGAACCTCACTTAGCTTCCAA
GATCAGATAAGAGTGGGCGCGTTTAGGCTGGTGTGGCTGTAGACTIGTTAGAGCCTTTTITGCTCATGGGGACACAGC
AGAGCCCTGAGGCAGTGCAGGACATTACATGGCAAGAAGGCTGAGTATTCTAATGTGTTICATGTICTICTCTTCCTGTT
CTTATAAAATCATGAATCCTACTCCCATGATAACCCATTAACCTATTAATTITATGAATGGATGAATCCATTCATAAG
GGCAGAGCCCTCATGATGCAATCACCTCTTAAAGGCACAATCTCCCGGTGCTGCCACGTTGGGGATTAAGTTTCCAA
CACATGAAATTTGGGGGACACATTTAAACTATAGCAAAATTGTAATAAAATGTTATATAGAAGCAATGTTCTTACTG
ATTATAATTGTTATATTGGTAAAGTGTITAAGTCCTICTAACCAAGGGATATATTTCAGCTTATTATAATAGTTTTARA
TTTACAATTCAATATGAATAACATCTGGTAAAAGTTCTTTTCAAGAAATGGGAAAATTAGAAATGT TTAGARGARAR
TAATTCAATAAATATTAAGTTCAAACTGGATTCATAGTTTATGTGAAATTCTGGGAACCAATTGCAAGGGGAGAAAR
TAGTTACAATAGCAATGGTGAGGATGAGAATAAGAGCAGGTATCAACGTTAATTGAGGGTGTGTTATAGTTCTAATC
GTGCTATGCCCACTACATGACTTTTCCCTIGTGTGAGGTTTCCGAGCTICTTCGTAGTAATCCTARATTGAGCTGGAG
AGAGGCTAGGGTAACTTACTCACGCTCATAGAGCCATAGAGTAGTAAAACCTGTATTTGAACTCTGGCCTGTCTGAC
ATCATTCTIGIGGICTTITTAAACCACCACTGCTTCTCCATATTAAAACTCCAAATCTAGGTGAAAAGAAGAAAACTCA
GAACATGTTCTGCAACAAAATATAACAARAATATAATGTATATARACACTTATACATAATATCACTAATATCTTTACT
ATGAAAAGACTCTGATACGAACATTITTACATAATTCATGCAGAAGTGTTAATCACATTIGTICTGTIGATGAGCTGTIGTA
TGTATCTGATAAAATTCTGGCAACCAGACATCAACTCGTAGGCATAGATCTGTAACACTAAATATTTIGCCTCGAGRA
ACTTAAAGAAATAAAGACAAATGAATGAATAGGAACATGGAACTGAGTACAAGATAAAATCCTCCTAAAGCAATCGA
TGTACTTGCTGCTGCGTTATTGTTCTAAGCAAAAGAAGCATGGCGAAGGGAGATGTGAAGCTAAAARACAGAATGCTT
AGAAGGAGATGATAGCAGGAGGGAAGCAAAGATGGGACCAAGCTCCCARAAGGCGGGCTTTGAACARACAAAACAGA
AAGCTAAGCCTTTGACGGATGCACGGGATGCAAGAAACTTTAGTCAGGAAAGAGGAGGCGAAGARAAAACCCTCCARA
GAAAAGGTGAACAATATTTTAATAGGCAAATTGACAGATAGCAAGAGATATATACCATGCTATGTTTICTCATTIGCA
GCTGAAGACAAACTGGGGTTATTTATGCTTTGAAARAGCGTAAATCTAAAAAACAATTGTGGAGGAAGAAGCGATGA
AAACACGTGTTAATACAGAAAACATGGCTCCAAGGCTTTAAACTTCCTTGTGAGATAAATGCATTTACATTTTCCGT
AGTAGCTAATATATATATATATACATATATATATATATATCTIGGGAAAATAATACACAGTGATTTTICTTTCTTTITTT
TCATCTACTTATGTGAGAAAAAAGTAGGCTATCTGAAAGCTTTTCAGTTAAATGAGGAAGAAAGTTAGGTGATCTIG
TAAATAATATATATGTTCAAGATAATGTAAGGCCCTTGTIGTAGTITTITCAAAACTTATCTTTAATAGCAGTTTCTTICT
GGGGATGGGGTAGTTCAAAGTTGAAATGTTAGAAAGATGTTAACTTTTTTITCCTITTTACTTICTCCCTTTCAGGATG
GAATTAACAAATTTGATTACAAATAGATCTCAGAGAGAGGCAAATGCATTGAATCCAGAAGTAACATAAAATTAGAT
CATGTTTAGTTATGCCCGAGGTCACATGGTGATAAAAATGAGGATAAACTGAAATTGTCTGTGAGCCAGATTAGTTT
ATTTTATGCCAGTCCTAGGAAAAAGACACATCATGGTAGGATACATCCTTTTIITTITTTTAATTATACTTTAAGTTTT
AGGGTACATGTGCACAGTGTGCAAGTTAGTTACATATGTATACCTGTIGCCATGTTGGAGTGCTGCACCCATTAACTC
TTCATTTAACATTAGGTATATCTCCTAATGCTGTCCCTCCCCCCTCCCCCCACCCCACAACAGTTCCCAGGGTGTGA
TGTTCCCCTTCCTGTIGTCCATGTGTTICTCATTGTTCCATTCCCACCTAAGAGTGAGAACATGCGCTGITTIGGTITTTT
TGTCCTTGCGATAGTTTACTGAGAATGATGTATTCCAGTTTCATCCATGTCCCTACAAAGGACATGAACTCATCATT
TTTTCTGGCTGCATAGTATTCCATGGTGTATATGTGCCACATTITTCTTAATCCAGTCTATCATTGTTGGACATTTGG
GTTGGTTCCAAGTCTTTGCTATTGTGAATAGAGCCGCAATAAACATATGTGTGCACGTGTICTTTATAGCAGCATGAT
TTATAGTCCTTTGGGTATATACCCAGTAATGGGATGGCTGGGTCAAATGGTATTITCTAGTTICTAGGCCCCTGAGGAA
TCGCCACACTGCCTICCACAATGAACAGACACTTCTCAAAAGAAGACATTITATGCAGCCAAARAAACACATGAAARAAD
TGCTCACCATCACTGGCCATCAGAGACATGCAAATCARAACCACAATGAGATACCATCTCACACCAGTITAGAATGGC
AATCATTAAAAAGTCAGGAAACAACAGGTGCTGGAGAGGATGGGGAGARATAGGAACACTTTTACACTGTTGGTGGG
ATTGTAAACTAGTACATTCTTAACATCAATTTATTICCTAAAAGCAATGTTCATAGGGCACACTGTAGGCCATAGATT
TGCCTCACAAATTTAAAGGCCTAAGCCCTCAACATGCACAGCAGTATACTCAGAGACTATTTGTARAGATGACGATT
CTGGAACTTTTTAATGACCCCAATCATTAGCAATGATTAAAATTAATATTCAACATICTATATTTACCAAGGCAATA
AAGTAGACTAATCTATTTTAAAAGGGTTTTAAAATGAAGAGATGAAACAAACCAAATGATTTIGATTTAAACTTCAT
GAAAACATAAGTTGCATTAATCAGGTGATTTTGTTTTATGAGCATTCTGATTGAAGTGATCATATTTAGCCCCGGGA
GAATAAGAGAAGGTAAAGTATGGGTATGGCACTGAATTTACTGAGATGATTATATTGTTITGAGTTARAAGAACTTGTA
TTAAGAAACAAGTATGTGCCAAACATTGTGCTAGGAGCAAGCAATGCTAAAATTACATGGGTAGAAAGAGAGAATGA
AATATCTAGAATGAGTTAGAAACATCAGTGTTTITCCAATGTGGAGCCCTGACTTCACATGAAAATTCTCATTTTCAA
ACAAGGTAGTTTATGAAAACTGGACTATTAGCAAGACAGGGTGGGCATGCCATCAGTATAGTACCTGGTGTAAAACT
AGAAATTTTAATCATTTIGIGCTTTCATTTITATAATCAGTAAAATCCAAGGTAGGACAAACTTITACTTTITTCTGTAT
AATGGACTGATATTTGAATTATACCCAACTTITAATTITITTITGCCAGAAATTATGCTTTATTGTTTCTCTAAAATGGTA
CTATAGATCTITTATITATTTCTATATATTTATATGATTTTTACATATATGTGCATTTACATGTATATACATCCATAA
ACTATATACATATATACACATAAATTACAAATATGTGTACCTACGTACATATATATGCATATATCACGCAAATACAG
GCACATTTTCAATACCCCTTTTTGATTTITTTTCCTTGAAGAGCATAGCATCTGAATTTATTATGGATTITATTTTTAA
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TTTATGGTCATGTICTTITIGAGTGCTITTGGTGTTTATCTIGGTTIGCCCCARACTCGCTAGCATTGTAAAGAAGATGTG
CAAAGCCTGAATCTAGACTGACTTTCATATTGACTTTATTAGTCAAARAAAAGTAGATGAAAATGTAACAGTCCGTGT
TAAAAATGGGAATAAGACAGATGTTCAAGCCCTAGCTTCAGCAGTTTTITAGCTGAGATTTACTGGAAGAAAACATTT
TCTGAACTGTAAAACATGCAAAATGCCTACGTGACAGACTTCATTAACATTATTAAATGCTATGATATAGTARAAGA
ATTTGTARACTGTCAAGTGCTTTGTCAACATTAGGAATTTAGTTATTATAGGTATTITCCATATACATGTTGTATTTA
GAATTCCCTITAATTITTATACTTAGGGTTGATTTGTATTTTAACTAAGTCACTTTATATATCTGGTCCCATTATACA
AGTATACTTTICCTTAGGATAAGAAAGTGATCTTTATATATGTTTATCAACCCARAATGCCCATCAGTGATGGACTGG
ATAAAGAAAAGGTGGCACATACACACCATGGAATACTATGAATCCATAAAAARGAACGAGTTCATGTICCTTITGAAGG
GACATGGATAAAGCTGGAAGCCATCATCCTCAGCAAACTAACACAGGAATGGAAAARCAGACACCGCATTTITCTCAC
TCATAATTGGGAGTTGAGCAATGAGAACACATGGACACCGGGAGGGGAACATCACACACCGAGGCCTGTCGCGAGGT
GGGGGGCAAGGGGAGGGAGAGCATTAGGACAAATACCTAATGCATGCGGGGCTTAAAACCTARAATGACGGGTTCATA
GGTGCAGCAAACCACTATGGCACATGTGTACCTATGTAACAAATCTGCACGTITCTGCACATGTTTCCCAGAACTTAR
AATTTAAAAAACTTTAAAAAAAGAACTGTAGATACTGATCCAAAAARAATGTTCATTAATGGGGGTTARATGATTAT
TTCTAAGTAGACTACTCITGAACCCTTGAATCTTTAAGAATTTTICTTTGCTATTGAAGCCATTCAAACTCTATTTTA
TTAAAGCTGTCGTTATTCTAGTAGATTTTAAACAGTAATACCTGAATACATTAGAAATATGCAAATCTGCATTACAT
ATGGCATCTGCAGAGCAGAGGAGTTTGGTCATCTGGACTCATGCTAAAGTCTCCGAAAAATCCGCTTIGTCTTAATGA
TGGTTGACTCGCTAATGCTATGCGTATATAGTCTTATTTITAAGTGATTIGAATGATGTGGCTAATAACCCCTICTGTTA
GATGCACTCAGAACCTCACCTACCTGGGTICCTCAGCTCTICCAGTGAAATCTICTACTTITAAGTTITATTTITCTAACATG
GTAAGAGCCTTCAGTTTATGTTATGCTCAGGCCCGTCACTGTGAATAAAATATTAGARATGGACTTTITTTITTTITTGT
ATTTTTTTAATGGATCCCTTIGGAACTTTAAAAAAATTATTTATTTGAGCTTTCTACTGTTATCACAGTGTCTCCTAA
GCATGGCCTCCCGTTTTTTGTTGGTAATATAATTCTTACGTTATTCAAATTAGTAACCATTATTTTTCTCATGGCTA
GAATTCTGGAAACTATTAGGAAATCACTGAGCATAATTGAATGGCTIGITTATITGAAGAGCTATGTCAAGGCAGCAT
AGAGTTGTATTTTCTTGCAGGGGCTCTGGAGTCARAGAGCCTGGGTTCAAACCTTGGCTCCACCACTITCTATCTGT
GGGGCATTGGGCGTGTTACATTTGTGAAACTTTTGTTTCTCCATTTGTAAAGTGAGGTTTGGGGGATGATTARACCA
GATAACTCATGTGARATATTTAATGGAAATGTATTTIGGTAGGGGATTTATTATTTTTAAATTTGGATTGCACATGAC
ACATGTCAGGGATCATGCTATGCATTITTGGATAGAARAGATGGCTAAGATATCATGCCTGACTCTTAARARCTTACCT
AATGGTAAATGACGAGTTAATGGGTGCAGCACACCAACATGGCACATGTATACGTGTGTAACTAACCTGCATGTTGT
GCACATGAACCCTAAAACTTAAAGTATAATAAAAAAAAARAACTTATAATCAACTGTAGTAGAAAGAGATCTGAATGG
CTTGCCATTTAGCTAGGCACATGGTATATGTGCTTAATTCATACTAGCAGCCACTACAGTTGTCATGATTAATAATG
AGCTTCCAACTGCACAGAATGCTTTTAATCCATAGAAAATCAAATCAGARACAAGTTTTTGTAARAATTAATGTGARA
GGAGCAACAATTAAAATGCAAGATTGACATTTATTTTICTARATTGGTTCTATTTITCTTTCACATTTACAAAATTTAT
AAGAAAATTCTTTATTTICTATGTGATATAAAGAACTAGAATGTACTTTGATGTGAATTATTGTTGCCAGTGCTGTTC
AACTTTTATCCATAATTTACTAAGCACCTACATTTAGACARAGGCATTATCCATCCCTTTGGGGAGGATTTCAGATG
ATTCATACACAGACCTGGTCTCGAGGAATTTAAGATTTTICTTTGGGGAGGGAAATAAGGACTTTAACCAACTCAAGA
GTACTTAGAGAATTTTCTGAAAATAATTTTATCAATGAAAACTTGTTATATTAAAAGAAACTGTCATICTGACTTCC
ACAAATCTAGGCTTGAAACTATGGATAACGAGATATTTTCTATTACTCTCACTCACGTCATTTTCACAAAGTGAARA
GGTACATTTTAACTAGTGAAAGAATAGAGGAAATGGAAGTAGCTCGAGGCAGTGGACGATGATTCAAAAAGACAGGG
CCCTATTATTTGATCAAGTTATGCAACGACTCTGGGCCTGTTITCTTCACCTCTGGAAGGAGGAATAATCTCCAAGCC
CTTTCAGACTCTTTIGGTAATTCACCTCCAGCACATCTTCTAAATGCCAGCATTAACTGTCCTCTGATTITGTCTCAT
GTTTTTCTAGCCCCATGCTCTCCTIGTTCGCCATTTACCCTCATGCAAGGTACAAATTACACCCATCATCACAAGACA
CTTGCTCAAGTICCCATTGCCCCCTTGAAGACCTGCCACACCTACTCTCTCAAAAACCATCATTTCCTGAAAGTCCTA
TACAGCTCATTTGGTATTTACAGTGTACTGCCACAAGCCACTAAGCATCGTTITTGTGAATACATGACTTACAGACTT
AGCTTGAGTAAAGATACTTGAAAATGAACACCATTTCTTGGCTATCTTICCTATTTTGATGTACCCTTCAGGCCTATG
AATTTTAGTATAATAGATAACCAATAATTATTTCTTGGTTCTTTCCTGCACATCTGAATAACCCTATGCAAAGTGAT
AGAATGTTTTTCTATAAGGAGGTCCTACACTGGAGATTGTIGTATTTCTTAATGCTGTTGAAGGAAGAGATGTGTATC
TAAAATAAATAGACTCTAACAAACATTAATTTATATTTCTATTATCTGTTTTGTGTATTGAGATATCTCACAAAAAT
AACTAAACATTTTGGCATTATTGATATTACATATTITGCCATGAATATTTGTAARTGAAGAAAMATATATATACATCA
GTAATTATCTTGGCAAACTCTTICAATTATGCAATATTGTTACATAGATTACATATCTAAGTGAACACTGGAGTTTTA
ACAATATTGTGTIGTTCATAAATGTTTTATTTATTATTGCCACTAATTCTTATTGCCATTTCAAGAACTATGTATAAG
TTGTTCTAAAAACTATTAAAGTATAGGTGACCATGGTCACTACTGCCTACTITGGTARAGGCCAAATATGTGAAGAC
TTTTTAATGTGTTAACAAACGTTGAAGGTTTTTTAACCTGTTAACAATCAGTAGGACTCTTGAAATTATTTCCTAAG
AGAGTAAATTTTACAACTTIGCAAAGCATGATTAACCTCTTGTAATTATAAACCATCTCTTIGTAGTITATGTAGCATTT
TGTTAATGAGCAAAGAACCATTGTGGTICCTTTTTACATTTCTTAAAATAATTICTCCGTAACCTICATTGATATCTCC
AGTAAATTTAGATAAGCTTTTTTTTTTAAAGGAGGGTTAAAATGACATTTTAAACTAATTTTTCTTGTTAGTTATAC
AGAGTTGAACTATCTGAGGGTTTTATTGACAGTCATAAAAAATTTGTTATTITTICTGTGAAATATAGAGAATTTAATT
CATTATCATATTATTAATTCTGTGGGCCATTIGTCTTAATTCTAGAGGCACAAGCTGTITTTCATCCCACTGARATAGA
GGAATCAAAGTATGTTCCTTGCTCAAAGCACAAAAGTGACATACTACATAGTATGCTTCTTGAGTAGTCGTAAATCT
CATGTGTTAAATTACATCCCAAAGATTTCAGTATGTTTITATGACTTITAATAATTTATGGTAATTTCTAATCTGGCCT
TTGTTGACCTGTCTTGCTTTTTAAATTTTTAGTTTTTCGACAAAATAATTAACATATTTTAATAATCTTCCAAAGGT
GTTTARAATGGCATTGTATAGAGATAGCTGAAGGCTITTGAGCTTCTGTGTTGTAAACACTTTCTTAATAARACATG
AATTGCTACCAGATGATCCAGCAATCCCACTACTGGGCATTITATCCAAAGAAAAGGARATCAGTATCTITGAAGAGA
TAGCTTTGTTCCCATGTTTACTGCAGCACTTITTCATACTAGCCATGATATGGAATCAACCTAAACGTCCATCAGTGG
ATGAATTGAAAAGAAAATGTGGTATGAAACAGAAATTGCTGCTTTAATTTATATTARACACACTCATATTCTTICTCA
GCTGTTAAGTATTGAGTTATAGATTTAAAGAATTCTATTGTGAAGACTAAAGTGACTATTAAAGTAAGAAATTATTT
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TTTCCATTATATTTAACTTATTTCATACTTTAATGTTAGCGCCAATGAGCAAGACTATTGAATACAARAACTAATTA
AGTAGTGGTGATAGTACAGTATATAAGGGAGAACATTICTTTTAGAAAGGAACAATAACAGGGAGCAATAGARACAAT
GAATGAGTGTAAGGTCACTTAGTGTTAAAACAGCTAAAATATAGTACARATAAGTTGCGTTTTAATAGTGATTTTAT
ATAATTACACCTTGATGTITTTATTTGTTACAAGAATTGTCCAGGAAGATTTCTCTARAAGACCAAAGGCACTCTICCC
CTAAATAACTCCAAAGCCAGTCCTGTIGTITTCTATAAAAAAAAAAAARAAAAAAAARAAAAAAAAARAGTGARAAATAA
CGTGATGAACATTTTITGAGGAAGTATAAAACCAAAATACTCCACTGCATAGCTGTITTICTGCAGGTATTGTATTGATA
TATTACATTATTCAGCTTTGGAGTCTCCACATCCAATGTTACATCATCACTCTAAATTAAACATGTATAGATARATG
AAATAAATGAGATAGCATATGAAAATCTCATAGCCCAGCCCCTIGCACTATTTAAAATAGAAATACCARAGAATTGTA
TTCCTCATCTGAAAGCTATTTAGTGGTGGTGTTTCARATAARRAAATTCCATCTACTGCTGTITGCTTICCATTGTATCTT
TTTCTCTGCGGTACTGARAGAGAARGAGACCCAGAAGGGGCCTTGTCTGAAGTGTCCCTICTTTTAAGCTGTTGCTGC
TTTAAGCACAGGGTGGACAAATGTAATAGGAGTTITCATAAAGGTGGAATAAACCAGCGGATTACGGTGTGGGTGAAT
ACTTTCAGATGTTAACCAGGAGCTCTGCTTGCATGCTGGGAGTTGCCCATGCCTCTTCTAGATTGAGGCACATTATC
ATGCACAACCTAACTCCAAGARAATCTTTTAAACCACTGGAAATTGAACCCAGAACATGTICTCTAAGCCAGCCTTTTC
ATCCTGACACCGAATCATAGCATGAGCCAGTCIGTCAGGGATGCTGCTIGCTCTCTAGGCAAATTTTAAATGTTGARA
TAATGAATCATGTTTTCTTGAAAACCATGTACACCAARAGAAAAGTTAGTCATTTTATAGATGATGAATATTAACATT
TTCTTAGACAATCTGATAAATTATCAGATCTCACTTTTIGGCTCTTTTTAAGACAGTTATGCCTCAGAAATATTAATA
AACCCCCAAGCCCTTATACTGATCAGTATGTTCACTACTAGCTATGAGAAATTCTTGAAGTTCTTGTAATTATTIGTA
TTATTTCCTTACTTTCATTTTATTAGTATGTGAATAATATTTITAAAAATTICTAGTGTATGICTITGTATATATITTA
ACAARCATGACTTTTAATTAATGTCTTGATAACATTTICTTICTAGTGTATGTTTTCAGTAACATGATTATTAACTGTAR
CTTTAAAAACCTGTGGATTAGATGGGACCATTTTAAAATGTTTITARAACCTGGAAAATCTGATGGCTTTAGGTTTAGT
TCAAGCTATAGATCACCIGTGGAGAATGGAACTGCCAAAAAAAANANTAGCTGTAGCAGCCCTTTGAGTATTCTAAA
ATAGGGATGTTATCCAGAGCATTGGTTTICTAAAGCTTICCATTATTTATTGATGTTGAGCTTTCAGGATTTAGCTACA
ATATTTACTCAACATCTAAGCCATGCTTTTTTATCAGTCATGTTTTATATCTTITTATAATCAAACTGCTTATCACTG
AAAAAAATATATAAGTTITCTATGTATCTGGAAGAATTCTCTGGTGTTTCTTAGATATGGATTTTGATGTGTGGAATA
AGAATTCAATTCAAGGATAACAGAGATGTTGTCCTGAAAAAAATCGAAGAAAATCAGCTTTTCTTTAACATTICTIGTIC
AAAGCTCCTGACTATTAGTTTATCAGCACTGITTIGCCARAGGTGTICTICTICTICTICTTCTTTGAAARRAATCATCT
GCTGCTGCTACGCCGCAAGTGTGTTCCCGCTIGTGCCTGAGAAGATGTGTGGCATAAARAAAATGGGCATGGCCTGAGT
TAAAAGTGCTACATTTAAGCCAGAGCTGGCTTATTTATTAGTTIGTCTAATCATAGGAAAATGACAGAGCATGCTTTT
CTCTTGCAATATCCGTTGCTGAAAATTAAACACATGAGCAGAGCTTTCAGAGAGGTTGACTGGCCTCTCAGACAGCA
CCTCATAGGATGGCCTGTGTTGAAGCATCTCCTTTAACCAGGGTCTGTCCCTCAGCATTGGGTTGGCTCACCTAGAT
TGGATTGTCCCAGCAGAAAAAAAARAACCCAAAATTCAGAATCATATCCAAACCGGAATACTCTTTICATTCACATTAC
TTGTACTACCTTTTCAGAAACTGGATACCTGAGTGTGTGAGGGTAACTTAGAAACTTATCTCATGGTTAGAAGTTTT
AGAATTAGAGAGCGATGATCATGAAACGGACTTCATGATCAGAAGCAATGGAGCAAGGAATGAGATGTCTTTGAGGA
GTATTTCCCTGAGGCTGTGGATAACGCTGACGAATAATCCCCACCTTAAAAGTGGGTTGACCACTCTAGTAGCTGTA
AGGTGGGAGGGTTCTTTCTTCAGAGATAAATCTGTGCTCTTCACTTGCCCATTTCCCAGGTTTITCATGTAGGTAGAR
GAAACACCTGTAATCTGAAGACACTCTTCCITCAGCTTTGTTAGTGACAGGGATTTARAATATGTCTTITCACACATTT
TCCTTAGATAGTTAAATTTCACTTTTCCTGTTTGTTTTICTCTGAAGGTATTCTAACTCCCCTCCTAATGGACTTCT
AGAGCTTTICTAATTICTATGCAATTTCTGTTGATTTGTTCTGGTAAACTTTGAAGGTAATCTCTGATTCAACTTCTTG
GAGATTCTATCATGTICATCTCTGTTTATTAACTTITATGTITACTCATGGTTTCTTGATGAGGACTCATTAAACATAAT
GTAAGTAGAAAATTATTAACTACATAATATTITACTACGGGTTGITATTITCTGATAGTAGCTAGCTGTAAGATTCCAA
TTGTTCTITCAAATCTTTGTCTCAGTGATCTCTGTGTAGTTCTTGACTACTTICARAATAACTTICCTAGAAGGATAGGGA
TTTAATAATCTCTTAATAGGAACACTTAACACACTGCTGGTGGGAACGTARATTAGTTCGGTCGTTGAAAGCAGTGT
GGTGATTTICTCAAATAACTTACAAAAGAATTACCATTTGACCCAGCAATCCCATTATTGGGCATATACCCAGAGGAA
TAGAAATCATTCTACCATAAAGACATATGCACGTITGTGTATGTTCATTGCAACACTACTCACAATAGCAARGACATG
GATTCAACTTARATGCCTATCAATGAACAGACTGAATAAAGAAAATGTGGTACATATACACCATGGAATACTATGTG
GCCATGAAAAAGAATGAGATCATGTCCTTTGCAGCGACATGGATGGAGCCAGTGGCCATTATCCTTAGCARACTTAT
ATGGAAACAGAAAACCAAATACTGCGTGTTCTCACTTATAAATGGAAGCTAAATGATGAGAACATATGGACACAAAG
AGGGGAATAACACACACTGGGGCCTACTGGAGGGTGGAACACAAGTGGAGGGAGAAGATCAGGAAARARTAATTATTG
GGTACTATGTITTAGTACCTGCGTGAGAAAATAATCTTTACACCAAACCCCCGCAAAATGCAGTTCACCTGTATAGCA
AACCTGCACGTGTACCCCTGAACCTAATTTAARAGTTATAARATAAACGTATCTTATTTTCAGTACAATACACCACA
GAGTAGAAGGGTTAAAAGAGATTGCTTCTGAGGAGGTGAGATGGGGGTAAGGACAGCACAAGAGCATTTTGGGGGGT
GATGAAGCTGTICTIGTGTCTTIGCCTGCGATGATGGCTACACGACTAAGCCCTTIGTCAGAACTCACAGAACTTTACTT
CAAAAGGAGCGGATTTTACTACACATCAATTCCAATAACAAATACTTIGTCTTTAAGCAAAGGGATACCTARATATA
GCGTATTGAATGGATCTCCAGAAAAACACATTTTTCAGTTCATGTTTCAGCCTAGGCCTCATCTCATCCAGGAAACC
TTGTCTIGCTIGCCTTTACATACATGTGGCAATCAGTAGTTTICTITTTAGGGCTCGGACTGAACACTCAATGAACTTC
AATCTTAGCGCTTGTCGTAGCAGATTGACATGGTTTATITATATGTGTCATTCTCTGTAGTAAAAGGARAGGATCAA
GGCCATTCACTTITTGTAGTGATTGTGCATGGCAGTATTTGGCACATAGTAGATTATTAATTATGGAACTTCTGTTTT
CACACACACACACACACACACACACACACACACTTICAGAGCTATTTTICATTTAAATATTTGCTTITAGTCTCCARAGC
CCCTCTGCCTCAACACCAACCCTTCTATCTCATTATTCATCAGCTTTTCTCCTATTACGAAACTACTTAGGAAAGCC
CACTTATTTAGCTTATGATGGCAAAAATAAATATTTGTACTTTTITITITITITTTTAGTCATCGCTTCATAGAACAG
CCTCTGTCCTCTIGCTTATGCCATGTCTGAATATATGCTGGAGGTAAAAAGAGTTCCTGGTTIGAGAGCTICAATTTGA
GAAACTATCTGAGATTACTTTCCAGGTTCCACCGTGGAACCTGTCTGACCTTIGAACAAATGACCTCGAACAAGTGGC
TGAAATCTCTTCTATTTCGTCAACTGTAAAATGGGGGAAAACCATGTCTATCTCATGGGGTTCATGTGAAGGTTAAG
AAATTGCTTATTICAGTGTTTAGCACAGTGCCTGATATGCATAAAGCTCCTAGGAATATTAGCTGTTATTGTATTTICC

106



TTAAAGAAGCCCATAGCTCTATATGCCCTTTCATTATATGTTTTAGTAGCCCAATTTAACATATGGATAARATATTT
TTAAGTTAAATGATTTGCTAATGGATTGTTGAACGAGTGGCAGACACCCATATTATAGACGAAGGTCAAGTCCATAA
CATACAGTACATTTCCCCACTTTCATTTCCCATTACCAAAATTCATTATTCTCCTGAGAAACTCATTATAGAATTCA
TGTCAGATTCATCTIGTGTGTTCCCAGCAGTGCCTTATATCCAGAAATAACACTGAGTCATTGTCTAGATGTAGCAGA
GGTGGAATCCTCCAAAGAGAAGCCTCAGAGTGGCCAGGTTTGCCAAGTATAGGGATGCCTTGATTACTGGCCTTACT
CTTTATGCTCGTGAATTCCTAAGTITTTATTCCTCCTGTAGTCATAGATTGGCTTTTAAGCTACAAGCTGARGAGAGA
GAAAACCTCTITCCACCTCGTTGGAATATGTCTCTTCAATCCATTTGAGCCAATTTAGGACATGAGACTGCTCTTAGT
CTAGAACCAGTCATCAGGAGAATTCCAGGTCTGATTGACTCGGACTAGCGGGTCAATATCAGGGCAAAAATTCCAAC
GCACAACACGATGTATCAGTAAGGAGAACCTCAAAATTATTTCTTAACGTCCAGATCATGTITCCTATITTTATATAT
CTATTTTCTCACATAAGTCATTAAAATGATGTACCTGTGCGGGTCCTTTAATGATACTCAAAGATCTTGAATTATAG
GCTAATAACTAACTTAATAAGCTGCAGAAATTAACATTTCTGCTACGTTTATGTAGCATTTTICCCACATGTACTTCA
GAGGCTTGAGAAAAGACCCTGAAATAATGACTGAATAACAGCTTTACTCACTTAATTITCAAATTTGTTAATTICTTICT
GGGAAATACCGTCAACATCCATTTITATTATTTTTCTICAATTACATGTACGTTTICTACATCAGTGGATAAGTTAAGGA
GAAGAATTCCCTCATGATAATTTTTTCATGCTCGAAAATTTTGAATCAATTTTTTATTTTACATTATACTCTTTCCT
AGTCATTAGAAAGGGAGTGGTGGTTAAGATAGGCAAGAATGCTTTATAAGGATACTACTCTCGTTTCAATTICTTAAC
ATCAAAAACCTTAACAGTGIGTAGACTATAAAATAAAATATCTAGGGATCAGAGCATTGTGCTGAACTTTGCAGGTT
TTTTAGTCAATAATATATATGACGTGTTCACAGAATTCTTTGTCAACAAAGTACTTITTGGAGCTCCAGGCCATTTAA
GITGGTTTTTGTACTTITITCITTITCTTCGGAAGACTTTTITTITGTTICTATTTACCTIGGAAGIGTITICITTTTTGGTA
CTIGTGAATTAAAATGAGACCAATCTACTAGGCAGGAAAAAACCTTAATTAGATTGTTGACACAGACAAATAAGAATG
TCAATTAGCATCTACTGTCACATGCCTCTCCAGACTGCTTCTAGGATGAGTGGCCTCAAGCAGCTACATCATCTTTA
TACTCCTAAAGCATCAAGGAAACTTGGAGTGACAATTCATATCATGAACACATCCACAGTGATGATGATTGTGCTTC
TTCCCCCCCACCCAACAACAAAGGATGAATGCCAATTAATGTATTCAGTTTTTTGCGTCARAGGCTGGATCACTTIGT
GCAATGAGGGTAATCATCCTGACCAGACAGGCCATACAATCCATATIGTGTGAATTAAAGATAATATGCGTGAAACA
CCTTACTCTGGATGTGGTTCATAGCAGTAGCAAAAAGATGAAAACTATGGTATGCTAACATTTTAGAGATCTGTACT
CTATTTTAAATAATTTTATAAAAGTGCATATACAATAAAAAGTGCACGTATCACAAGTATATGCCTCAAAATCTAAR
GCCAGTCATGTAATCAGCATCCACTTCAAGAARAGAAAACAAAACAGTACCCCTGGTTICCTCTITTIGCAATCATTAGTIC
TCCCARAGAGTAATCACCGATCTGATCTGTGACAGCATAGATTGGTTTTGCCCTACTATATTTTITGCTGAATTATACA
ATATATGCTCITTAATGTCTIGGCTTCTTAGTGCATTGTATTTGTGTATCAGCTATTCTCTTGTGTGTAGTTATTAAA
CAATCATTTTATGGGCTGCATAATATTCCATAGGGTAAATATAACAGTTTTATTGATAACTTAGCTATTACAAATAG
TGCTGTTGCAGACATATATTCTATTACATGTCTTTTGGTATAAGAATTTACACATTITCACATGGGTGTATACCCAGA
ACTGAGATTGCTAAATATTGGGGCACATTGTATACATTITTGATTTAGTAGATAAGATATTGCCAGATATCGTARATG
CACAGTTTGATAAATATAGAGATTTATACTTTTTCTAGAGAAAAGCCATCAATATCAGTGTATGTGTATATATATAC
GCGTGTGTATATATACGTATATATATACGCGTGTGTATATATACGTATATATACACACATATATATACGTATATATG
TGTATATATATACGTATATATATACACATATATACATATATGTIGIGTIGTGTATATATATATATGAAACAACTCAGAA
GCAGAAAGATACCCCATGTTCTICACTITATAAGTGAAAGACAAATAATGTATAAACATGTACACATGGACATAGAGTG
TGTAGTGATAAGCATTGGAGACTGAAGTGTGGGGGTGTGCAAGGGAATCAGTGATAAATTAATGGCTACAATGTACA
TAATTTGGGTGATGGATACACTAAAAATCCAAAGTTCACCACTATCCAACATACTCACATAATARAATTGCACTTGT
ACCCCTTACATTCATACAAATAAAAAATTATTTAAATAAAAATAAATATGTGTATATGTATGCATACATACATATGC
ATATACATATGTGTTTGTGTGTGTGTATATAACTTACACTTAAAATAAGCATGGATGCTGCAATGAATGCTCAATTT
ACAAGGGTTGTCCATCCAAACTTGTGGCAAGTATCTCACCTICTCAAGTTGTITTITICTTITITITICTTCATATATTITCTTIG
CITITGTICTAGGAAGGAATAATTTGGCTTGCCTTTCAAGAGTGTACAGTCAGCATGATAACCCAAACACTTAAGACA
CGTGCTAACCCATGTGGATCCCTTGAGAGAAGGAARACAGTGGTICCTTTTACTGGGCAGATAGAGCCCGGGGLCCAGG
TTTCGTGGCTTGAAGATTTCAGCTTCTCTGCGCCTCTCAGCTCAGTIGCCTICTGGAAGCAATTTACAACTTGTGAGGC
CATACTCAAAGGCCCTGTTATTAATTCCCCGCCTTCCGAGACCCCATTTCAGAGGATCTCAATTGCTCTICAGAGTGA
ATTTACTGTTTCCTGRATTCCGTAATCCCAATAGCAGGTCTIGTITGTICCTCATTAGATAGCTTAAGTTAGAGTCGGCA
GTGTAATTGGCAACTGAGCTACTAAGTATCCAATGCTTATGTGGAAAATATGTTICCCTATTGCAAACAACTGATATT
CATATTCAATTTGGCACCATCATCTATCTATAAAGCAGATACTACTTGIGTTTATTAAGTTTTATCCCAAATAATTA
TTTTAGTAATAATGCTTGAAAATAGGCCTTGGTCATTTGCATGTCTGTATATGGCATATCCTGAGTCTITGTATGTA
TTAGAAAGATCACTCGTTTTGACTTGATGGTTTAATAAAAGATGTICCCTCACTTTGGGCAGAGACATTTIGAAAAAGG
CACTCCAACCAGGGACCTAAGAGGTGAATGAGATGCAGCTCTGAATCAGGTCACACGGCCTCAGGAAGGAAACATCT
TGGTTTTCACATCCCTCACTTCTCGATGTCATGTGCAATACACAAATGACCCCTCAACACACACACAGGCACATACA
CAAACACACACTCACTCACTCACTGTATTGTICTCTTITCCTTGACTAAGTCCTICTTACTAACTCAAGCTCTAAAGCT
TITTTACTTACCTAAGGTGAGTGTIGTGAGGATTTGAGGTTTCAATATTAAAATTCAGAAACATTTAAAGTTCATTTT
AAATATTAGTAAAAAAAAATCTTGACAAAATACAATTATAGACAAAAAGAAAATTCAGAATATTTGGAATTTAAGGT
TGAGGTTACAGCCCTATTTATGAAATATTAGAAGAAAAATGCTGGAGAGAATAAAGCAGGTTTATGAGTCTGATAGA
AAGCATAACCAGATGATTATGCATATATTTGCATATGCAAAGCTTTCTAGGCAATCTGAACATTTAAACCTACAAAT
GTGGCTGCGATGAACAGCCACAGAAGAGCAGGCTAGAACAGAAGAGGAGGCTAGAACAGAAGAGCAGGCAGAAGTTG
TAAATGAAATGTTAATTTTCAATGGTTGATCTCCCAAGTACTGGAACAGATTTIGTGCTGTTTTCAAGGTITTIGGTTC
AAAGAATCCAGTAGTGTATTGAATTGTTTTGTGGCACTTCCCTGTTATTTTGCTTTGTAAGCTACCTCAATCCATGA
AGTGGCTATGAGCCCCTTATACAACACTGTTIGATTITITTITITICCITATCTACGCAAAAGATTTTTGATICAGGGCCA
GGCATGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGCGGATCATGAGGTCAGGAGATAGAGA
CCATCCTGGCTAACACGGTGAAAACCCACCTCTACTACAAATACAAAAAATCAGCCGGGCGTAGTGGCATGTGCCGG
TAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCACTTGAACCCGGTAGCCGAGATCCTGCCACTCCACTCCAG
CCTGGGCGACAGAGCCAGACTCCATCTCAAAAAAAGAAAAAAAAAAAAGATTTTTTATTCAGGTGGCTATCAGACTC
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ATTAAATAGAAGCCTTAGGTTAAGTTCACGGGTTGCTAGTTGGAAGCCTCCATGGACTATGTITCATAAAATAATAGA
AAGGAGTTATGCAGGACTTCTTGAAATGTTATTTAAAAAGTCAGAATAGGCTTTCTATTACTTGTCTGAGGTCARAAT
ACATGTAGTGCTTTCTGACCATTTCATCCAGGGTGTTAGCTAGGACAATAAGAGGTGCTTAAAAATTATTAGATTGA
GTAAATGAGAAAGCCCTTAGAAACATAGGAACAGAATGACCCTITGCTTITGGATCTAATATTGACTCCCACGCCTARA
TCCCTTTGGAGAACTCCTTTATTTITCICTTCCATCAAGAGCAGGTATAAATTAARARACACCATTAAAGGGGCCATCT
AGCTCAGCTGAAGCTTTCATCACACATGTAGGGGAGGTATGGTTGGGAGGGATCTTTITTATCCTTTAGGTCTTCAAT
TTACATAGGACTTTTGAATAATCAAATAGCCCCAAAGAGCTGATCTTAGGACTAGTTGTAATTGAGACTATTTCTCC
ATGGGGTAGAAAAATCTAGTTGTAGGAAAACTGAGAAGTAGATGTATGTTAACCTCAAAGGCTGTTTTITACAAAGG
ATGTTAAAGCATCATCTITGCTCAGAAAGGGAGCAATAAAACARATGAGTGGAAATAACAARAGGARATAATGGCCA
GGTGCAGTGCCTCACACTAGTAATCCCAACACTGGGGGGCTGTGGTGTAAGGATCGCTTGAGGCTAGCAGTTCAAGA
CCAGCCTGAGTAAAATAGGCCTCATCTCTACAAAATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATA
GATAGCCGGGCGAGGTAGTGTGCCCCTGTAGCCCCAGCTACTCAGGAGGCTGAGATGGGAGAATCGTTTGAGCCCAT
GAGGTCAAGTCTATGGTGAGCTGTGCTCCCTCCTGCCACTGCACTCCAGCCTGGGTGACAGAGTGAGATCCTGTICTC
GAAAACAAAAGGCATACTTTTTAGATGTAATGGAATAGAGTACTTCCAAACCTGGCTGCCTGCTGGAGTTGTATTGG
AAGAGGTTGCACGACTTCAGTGGAGATGGCCTAGATGCCTGCTCAGCAGTCATCTAGTTAAAGCAACTAAGAACATG
TAATATGAAACTGCAAAAAGAGATCGTGTACGTAAAATCACTCTGGGCTCCTCAGATAGAGTAATAAACACAACTCC
TGACAGCCAAATAAAAAGAGAAATAATACAGCCCTTGACTTCCTITGGTTGCTTITGACATACTAAGTAGGTGTITACAG
GTTGGGTTCTCTGGGAAACAGACTCTAAAACATTTITATTTTTACTTTATTIGTITGTITATTATTATTATTATTATTA
TTTTAGACAGAATTTTGCTCTICGTTGTCCATGTTGGAGTGTAATGGCACAATCTCGTCTCACTGTAATTTCCGCCTT
ATGGGTTCAAGTGATTCTTCTGCCTCAAACTCCCAAGTATCTGGGATTACAGGCAAGTACTACCACGCCTGGCTAAT
TTTGTATTTTTAGTAGAGACGGGGTTTCATCATGTTIGGTCAGGCTGGTCTCAAACACCCGACCTCAGGTGATCCACC
CACTTCTGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACTACGCCCGGCCAGACTCTAAAATAAAGTTTAATA
TGCAGAATACTTATCAGGGAATGCCCACTGGACCAATACATATTCAAGAGAGGGCTTAGAAGCAGGATTGGACAGAA
AGAGAAGTTGAGCTGTAATGCAGGCCCAATAACAGCCTTAGTGTTAAGCAGGCTGAGAGATTCAGCAGTTAATGAGA
CAGTCAACCCAAACAGTTTTATAGGCATCAAAAGTATGATCAGCATGGTGTCAGTITTICCTGTGTCACTTIGICCCACA
GTATGATACCAAAATTAAAGAGACCAGATGACATGCAACACAAGCAGTGTGCACTCTGTITGTTGAGAAGCCAATTTIC
GTCATGCAATTAAGCAGTTTTATACTCTGCAGCTGTACTTTAAGGGGAGCTGAGATGGAACATCATATGTCTCACCA
TAACCAGAAAGGCAGATGAGAAATGTTCTATCGCCACCTCCCACAAGGTAAGGGACTTCCCTAAAGATACAGAGGTG
GGTGGAATATTGCCTTGGTAGACTTCCTCTCAAGACTGCCTATCTTCCCATGTTGGAAGGATCACAGAGCATTTGTC
AAGACGTGGGTCAATCTGCAGTTGAACTTTGTGTATGTGGCCTATGTGGATACTTATAATATCATTGGGCACCTCCA
TAGAGCTGTTTCCCAATTGACCAAACATATGGGAAGCTTCAGAGCTTCGAATGACCCTTICAGAGTAGTCCTGAGAAC
AGTGAGCCTTACTACTCCTGCATTAATCAGTCATTGGATGATAGCCTTCTCAGAAATAAGTCATGACCTTGTGCAAG
GGGGCTCTTCATGGCTGGGACCACCCCTAAAACTGAGAGCTGAAGGCTGTCTGCCACCAGCCCTTCCACCTGCTGGG
ACAAGTTCTITTATTGAAGGGAAATCTGAGTAGTTCATCAGCGTCCATCACAGTAGTCAAGCCGTITCATTICTITCCTTIC
TTATGACAACATTIGTIGCTTATTGTTATGTAATCCCTTTCCAGAACATTITTAGGTTAAGTTTTAAAAATAATGCATAT
AAATAGACAATTCAAATACTGGGGAAAAAAAGCTTGCACTTATATTGTTATAGAAATGTGCACACTTAAAGAGCTGA
TTTCTTCTGGGTATTTACATAACTTTATTTAARAATCCATCCATTTTTAATTAGCTGTTTTTAATATGCAGTTAGCT
AAGATATTATAAGCCATATATTAGGCTAATGGACATTTAACAGCTTAGTTAAGTTCTTTTAATGGARATGCTGACAA
ACCTTTGTICTGTAATTATAGCAACACTGTGATTACAGAAGGAGGTGCCTCTCCTTGTITGTITTIGCAGCCCTAAAATTC
CATGTGGCTATAAGTAACAAAGTCCATTATTAGATAAACACAAGTCATACTTGGCATTACTTGCATTACTCGTCTCC
TTGCTTTATTTGAATCATTTTTTAAAGTTGTAAAATGTTTTTCAAAACTCAGAATAGTGGCCAGTTAATAATATGAT
TCCTCTTATATTATGAGATTTITAAAAAATAGTTICACCAGTITTCTGGTGGCCTICTATACCCATTGGCRAAGTCCTAGCC
ATTGTGAATTAAGTAAACAATTCTTTATGGAAATTTITTTAATCCTTAAACCCTATAAGTTTTITATTCATCATGTICAG
GTCACTTGTCAAAGGGTTTAACATTCAGAATTCAACAARAGTTTATCAAACACCTATTACAGGACGTGCAATTTTIGG
GCGCACTGGGATTTCAGCAATTAACAATCAAGATATGATTTIGTATCGACATGGATATTACATTCTCTCACAGGAGAC
AGAAAACAAAATAACTAGAAAATATACATAAAGAGACTTTAAAATGGGGTAAAATTACAGATTGTGACAGGATGACC
ACTTTGGTTICAGAATATCTAGGACATTTTTTTCTTTTTTTTTCCCCTCCCTCCCTCTTTCTTTITTITTITCTTTITTICTT
TTTCTTTCTTTTCTTITCTTITTICTTTCTGCCTITTCGGAGTCTTGCTCTGTTGCCCAGGCTGGAGCGCAGTGGTGCAA
TCTCAGCTCACTGCAACCTCTIGCCTCCCATGTTCAAGCTTTTCGTGTGCCTCCGCCTCCCARATAACTGGGACTAGA
GGCATGCACCACCAGGCCCAGCTGATTTTIGTATTTTTAGTAGAGATGGGGTTTGACCATGTTGCCCAGGCTGGTICT
CAAACTTCTGACCTCAAGCGATCCACCCGCCTCAGCCTCCCAAAGTGCTGGGATTTACAGGCGTGACCCACCAGGCC
CAAGCAAGGACATTTTTTITCTGAGCCATGTTATTTAAACAGAGATCTGAATGACAAGAAGGGGCCAGCTCTGTGATG
TAGGGGAAGAAAAATATGTTCCTTCTACCCTTCTAGGCTGCCCAGCTGGAGTCCTACAAAGTTAGAGTGACARRAAGA
CAGATTAACAAGAGGAAAAGCCTAGAAGTTTATTAAAATATTCAGTGCACATACACCTGGTAGAAACTCAGTGATGA
GTAACTCAAAGGGGTGGTTAGAATGTTIGGGTTTATATAGCATCTGAACAAAGAACAGTAAACTTGTAGAGAAATGAC
AAAACAAAGAAARANGGGGTTTAGGTATTTAGGGTTGCCAAACTGTAGGAAGGTARAATATATGGGAGAAACATGGAG
TATAGTTTGTITTATGCCAAGTCTATCTTGAGATCAACTTTTCGTATTICTTCATGGCCATAACAATTTCCCAGGAGAG
AGGGCTTATAGCAGTTATCATTTCTCAGAAGTTTCTGCTTTTATTTAGACAAGGGAAGCACTGGGAAGGCTTCTTTT
TGCTTATATTGATTCTTACTTGCCTCTAACTAAAAGTAATCTTTATGTCAARGTGCCATATTTTGGAGTGGTATATA
TTGATCTCCTATAATAACAATCAAAAGGAACAGTATTCTAGGCAGGAGTACCACTAATGCATAGTGTITTIGGTGTAAA
GACAAGTTAACATATTCATGGGGCAACAACAACAATAAGCCAATATGGCTAAGACATTGAGGATGAGTGAGTTGGAG
AAGTAGGCAATGGCCAGCTCATATAAAGACTTIGTTCGTTITTTATAAATTGTITTAGATTTTATTIGTAATTATGGTGGC
AAGTGATTGGAGAGTATTAGCTTCACTTTGACTGGCTTATCGAAAACGGAATGTAGGGGGTGAAAGTGGAATARAAAA
GACCAGTCATTAATTGAGTAGTICCGTIGTGAGAGATGATAGTGGCTTGGACAAGGACGATTGTACTGGAGAGATTGAA
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GCGACTGATTTCAGATTTGTAGTCAACAAGGCTTAATTGGTAGGAGAAAANAATARATCAGTGTITAACTCTTTAATG
TTTAACTTGAATAATTATGATGAGGGTATTACCATTITATTGAGATGTAGAATATTATAAAGTAAGAGCAGATTTGTT
CAAAAAGTATCAAGAATCTTTATTTIGGACATGCTAGTTTGGGGATGCTTATTAGAGACCCTAGGARAACTGAATATAA
ATGTGGATTTTAGAGAAGAGCTTAGGGCTGGCAGATGCACATTAAGGATCTGTCTAGAGCCATGGCGCTAGAGACCT
CCAGGAGAACATAAATAGTCTCAAGATCAAGCCCTGAGACACTCAGATGTTTAGAAGTGGAACAGAAGAGGGACATC
CAATATAGAATACCAAGRATTAGGAGGGGAATCAAGAGAGTGTGGCAATATGAAAGATACAARAAGAGTGTTGAAGG
GAGGGAGTAATTAATAACCAGCATGTTATGAGGGGCTCAGTATAATGAAAAGATAAGTGACTATTGGAT TTGGCAAC
ATATAATTITTTTGGTGATCTGGACAAGAGCAATTTGAACAGRAATGATGGATATGGAAGGTCCAGAGGAGTAGGCTGA
GTAAATAATATAAGGTGGGAAAATAGATACAAAGATTATAGACAACTTTTTICAAGAAGTITTACTGTGAAGGGGCAC
AGCAAGCTGAGACAGTGAGGATAAATAATAGACTCAAGGATGGTAACTTTAGAATAAGAAATTTCAATCTGATGGGA
TTTAAGTGTTAGCAAGGAAGCTTTAAGAAGTTATTTTCCCCATTAGAATGATCTGAAAAATGTTTTAGAACATTCCT
CTTATATTCTATTTTATCACATTTATATAACTTTCAGAGAATTGAAAGAGGTATTAAGTTATTATGAAATTTTCTGA
GATTAATAAGATAACAATTATAGGATGTTTTICTITTAGTTGAAATACACCTACTCAGCCTAATTTTTATAACTTICTT
ACTGAAGTATAATATACTTCAGTAGAAAAGCATGCCTAATATAAAGGTGCAGCTAGATGAATTTGCACAAACTGAAC
ACATCCCTTTAACCAGCACTTAGATTAAAAACAGAACCTTGATGATACCTCAGAGGCCCCCTTCTGCCCCTTTTICAG
TCTCTCCGTGCTACCCCCATGGATAAGCATTATCGTGATTITCTAATACCATAGATTAATTTTGCCAGTTTTTGAATT
TTATGCAAATGGATCTATTTCACCTAATIGTAAATATATAACATTGTCATAGCAAGGCACTCATTGCCTTACACTGA
AAATTACATTGACTCTTTGCCACAAGCTTAGACTTGCTTICTCATTITATTATCATCAAGCCTATAGCTTTCACACT
ATACCTTGTTCCTGCTICTITCCCTACTCTATTTCTTGGTAGATATTCTATATCAGTCTTAGAGTGCAGTTTGCAGAAC
CCCTCCATCAGAATCTCCTAGGGAGCTTGTTAATAATGCAGATTCCTAGGCCCCTCCCATGGTTTATGAATCTGAGA
GTGAGGCAGACAAGACTATACCCTCTCATGCCTCTATAATGTAATAATGTCTTCCTAGAATGTTCTTTGCTGCATCT
CTTATTAAAGAAATCTTATGGGCCGGGCAGGGTGGCTCACGCCTIGTAATCCCAGCACTTTGGGAGCCTGAGGCGGGC
GGATCACATGGTCAAGAGATCGAGACCATCCTGGCTAACACGGTGAAACCCCATCTICTACTAAAAATATAAAAAATT
AGCCGGGCGTGCTGGCAGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGARAATGGTGTGAACCCGGGAG
GTGGAGCTTGCAGTGAGCTGAGATCACGACACTCCACTCCAGCCTGGGTGACAGAGCGAGACTCTGTCTCARAAAAA
AAAANAAGARAGAAAGAAAAARAGAAGTCTTATGTTTCCTITATGGCCAGAGCACAACATTGTCATGAAGTCATCTA
AAATTTCCCACTAGAGGTAACATCTICCTITCCCCTIGTICTAGCTCTTTTAAAGCATTACCTCCATTTGCCTTGTATCAT
AGCTGCTTGTACACCTGICTGTICITTCCGCTGAGGTTATAATCCTCTGGAGGGTCATGACTTITGCATTCCTITTGTGT
CTCCCATTAGCAGCCAGCACAGTGCCTTGCATACTGTTAGTTCTAAATAACTTCTCTCTCTCTCTCTCTCTCTTTTT
TTTTTITTTTITTITTTTTTTTTTTITTTTTGAGACAGAGTCTICGTITCTGTCACCCAGGCTGGAGTGCAGTGCAATGG
CATGGTCACAGCTCACTGCAACCTCCCCATCGTGGGCTCARATGATICTCCTGCCTCTGTCTTCCAGTAGCTGGGAT
TATAAGTIGTCTGCCACCACGCCTGGCTAATTTTTGTATCTTITAGTGGAGACGGGGTTITCACCATGTTGCCCAGGCTG
GTCTCGAACTCCTGGTCTCAAGCAGTCTGCCCTACTCGGCCTCCCARAAGTGCTGAGATTACAGGCGTCAGCTGCTGC
GCGCATCCCTAAATAAACTTTITTTITTITITTTGGCATGAAATCTGTAACACTGGAAAGATGTTATTGCCTTAGAATAAT
TAAGAGATTAAATGTAGAATCTCAAAAACATTICATTTTTTITCCATGARARCTTTACCAGGCCTCAAGGGATAGGAAA
ATTATGGGTACAGAATTGAGAATCTGTAGGAACTTGCAAGATAAACAACGGTTTCACARGARAGACCTTGTTGGAGA
GTTAAATTTTCAGACAGTTGTAATAACTTCACATTAAAGTTTTGTCAARAAATAAGTATCTGCATGTTTITGTTTGCC
TTCCAATGCCCTCATTTTATITGATTITTTTCCCATAAGTAACTATAGTGAAAGCACGAARATGTGTTTCTGTGTTTG
TGTGCCTIGTATGTTAATTIGTGACTGTTICTATTGCATTIGTITATTGCAGAACCTAGGCACGCACTCTGTAGGCTTGGG
TGCTTTCTCCAACTGAAAAAAATCCTACATATGGATAAATTATTTTTACAGCCAGTGTTTAATTTTACAAGTGGTCC
CCCTCCTTCTGTTTITAGGATGGCAGAGAGAATACATATTTACTTACCATTATCACTTACTCATGCTTTGAGCTTGA
AGGAAATGAGACAGAAAAATGAAGTAACATTAACTTICTCTCTIGGAACTATGTTTCTCATATTAGAGCTTTATCTGAG
GAGTTCACTTCCICICTCTTCAATGCTTTGTTCCTCTCCAGTCGATTCAAATGTCCTCTTAAAGCAGAAGTTICCGAA
CCTCTTTCTIGTGACTTCAGGAGAGCATGAGAATGTAAATATAAGTTTTAGGACTAAATTTTCAARAGACTTTITTICCAC
TCAGCTCTCTTTTCCTCTTICGGTTTGTTGTTGTCGTTGTIGTTGTTGTCGTTIGTITGTTGTTGCTGCTGCTGCTGCTG
TTTTTCCCCTTCCACTTCCGTAACTGAGCTCTTAGGGTCCATCTGGAATCTGATTGCAATTAAAAARAAAAAAGTTT
ATTTTTACCTCCTTGTACGTGCTTTCTCCTAAAGCAGGAGTCAGAAGCCTTTTTTCTTTGAAGGGCTAGTTAGTAAA
TATTTTAGGCTTGTCGICTTTGTCGCAATTACTCAACTACGCTGTTGTAGTATGAAAGCAGACAATACATACCTGAA
TGAGCATGGTTTTGTTCCTAGCAAACTTTACGCACAGAGAAATTTGGATATCGTATAATTTTTATGTGTTGCAAAGT
TGTATTATTCTTITTGATTTCTCCCCAACCATTTAATATGTAAATCCCATTICTTAGCTTIGTGTGCCATACGCACACAG
GCAGCAAATGCGAGTTGTCACACAGGCTATAGTTTCTGACTTTATGTCTTAAAGTAAACAGTAATAATCATTICTCTT
TTTCCAAACAGTCCACTAATCTCCCITIGTATTCAGCCCTTGCATAGTARACGCCGTTTCTTCATCATCCTGATTTT
TATTCTGAGAAAATACTGTATATTGTTCCCATGCACTAGGGTTCGGGGAAATTTAARAGGATGTAGGATCTCCTTTT
CATTGGTCCTAAAATTGCACTGGGGAGGCAGGTCATGTTTATGAACAGATAAATAGTATCATAATATAATCATGCAT
TTCTATGGCTAGCATTTAGAACTATAGCTTTTGATGTCATGTGGTTTTTATATGGTTGATTATTTTTTTCTTATTTA
TAAAATGAAAAAGTTTGAGAATTTTICATCTCCTTAATGTATTCCCTTATTTGAGGGARAAGTATTTACCTACTACA
TAGGAATTTATCTTAAAATTTTCTTTGTICTATCTATTTTTATGGAATATAATCGAGCAACTATTTTACTAATTAATA
CTTTAATATCATTATGAARAATGTTCTCATATTTTTAACCTTATAAGATCAGATAATTGCTATGCCAATCTATGGTTG
AAATGGGTTCTTATACTTAACGCTATGCTCTTTCTTCTGAGATGTAAAAATATGTTTAAATCAGAATTTATATAGGT
GTCAATTCAAAATGACAGTAGTITCATTATTTTGATTAGTATAAATGTTCACAACTAATTCTATTICTCTTATCTATTA
AGTCACCAAATAAAGTATATTTGTITTTAAATATTITAACAGTTTAAATTATTCTTTIGARAACTTATGAGTCTARAGTA
AGAACAATTAACCCATTCATTTTGCAAGTGGGATAGTTGAATTITACTTGCAATCCAGGGATTTTTGACAGTTTGAA
ATATACATACATACCATGTATGTTTAGGAARACATTTAAAAAGAGGGGGTTGTAAAATAATAATAGTTCTTCCATGA
TTTTITTAGCCATAATGTTTATAATATAAAATATGTATACTCTTIGTTATIGAATGTAGTATGTTTCTAATTTACCAGA
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AGGCAAGAGAATAATCCTGGAGAATTTCTCAAGGCATCTTCGAACTCTTITGATTITATTIGCTCACATATAGTAATTTG
CCAAATGACGCCCTAGTGAACTGAAAGAATTAATGCCCCGTCCTAAGTCACTTTCACCGAGGGACTGAAAACCTGCA
GCATTTTGCCAATTAGAGGAGGAAACAATCTACCTTGCAGAGTCAGGAGTACTGGATAAAGGAGCTAAGAGTGTTGC
TTTTTTTICCCCTTCTTACTTTAAAAATCCCAATTCATCCCATGTCTTTICTTAAAGGCTAAGTGAAGTAGTAAGTACG
TTTTTGCAACATACGAATTTAGCAGACTGGCCTIGTIGTITTATTTTTGGCCGGAACCATTACACTTATTTCCAACCCT
CTCCTTTATTTGTTGGTTGATAATGGGCTAATTTTGAATCTTTACTGTCAARAGAACATTAAGAGAAGCAGCCCTGC
CTGCATCGCAGGCTATGTCTGTCCTTITGCCGAGTATTAAACACTAAAAAAAAATTAAGAAAATACTAACAAAATGAC
AAAGCATTAAGAAAATAAARCTAGATGTTAAAGGAAATGAGAAAATAGGAAAGGATGCTGTACCTGGAGTGATTTTT
TITCCCCAGGCTACCTAAGATGATCAAAAAAGAGCTAATTTCTCTTAGGTTTCTATTAAGGAATTACTAGAATATCG
GGCACACCAGGAAACTTTATCAGTGGACCTGTCCTGAACCAAATTTTCTTAATGTATATATGATAATTTGTTACCAC
ATCCCAGATTATTTTACAGGAATTARAATATATTTGAAACACTGACAGGGAAAATTGGGTAAGACATTGATAGATAC
TACAATCTGTACTTGAAACTGCACTCAAGGAATTCGTTAGTCAAGARAAGAACACAATGACTGTGGGCCCCTCTGGGT
TTTGGAACCTCTTTTGTAAAGCATTTTTITITTICCCAAATAGAAGATATTATTTTTGAARAGGTTAAATAARAAAAT
CTTTGTTCACTATATAGTTTCCTCCTAAGGAGTAAATTAATTTATATAAAATATTGCAATATAAATAACAATTTTAA
AATCTCAAAAGAGCAGTGTTTTAAARATAATGTAGAARACATTAAGAAATGACTTCAAATGATAAGAATGTCATTGGA
GAGCAAAGGGTTTTTAATATTACATATCGTIGGCACGTATATCAGCACCCAACCGCTCAAGATACAGAGTTCTTTACA
AAAATCAAACAGAAGGAAATGTGCCACCTTGTTCATARACTATATTTAATAATAAGCCAGGCAGATAAAGTCACTTT
CACARATAATGAGCAAGCCCATGGTAATATAATTCATTTACAATAAGATTTATCTCATGGAATTCTTAGACTGTGCT
TTGAAATTTAAATAATTCTGATAAATGCCAACAGAATAGAGAAATCAATTCCAGAGCAATTACTAACACGTTGCATT
ACCTTTCTAACATTAATATTTCTICTTCATACATATCATTGAAGAGARAATGAGGATGGAAAATAAAAAGATCAGGTA
ATATATTTGCTTTCTICATCTAGGGTTIGTTATGATCTTCAAGATGAAGTTITTATITTTTACTCCTAGCAAATGATATT
CTTTITTTATTTTAGTTTTTATTATITTATITTTCTGTAAATTATTIGGGGTACAGGTGGTATTTIGGTTACATGAGTAA
GTTCTTITITTTITGATATTTCTGAGATITITTTTITATTCTACTTTAAGTTTTAGGGTACATGTGCACAACGTGCAGG
TTTGTTACGTATGTATACATGTGCCATGTTGGTGTGCTGCACCCATTAACTCGTCATTTAGCATTAGGTATATCTCC
TAATGCTATCCCTCCCCCCTCCCCCCACCCCACAACAGGCCCCGGTIGTGTGATGTTCCCCTTCCTGTGTCCATGTGT
TCTCATTGTTCAATTCCCACCTATGAGCGAGAACATGCGGTGTTTGGTTTITTTGTCCTTGCGATAGTTTGCTGAGAA
AACCACGAGGTACCATCTCACGCCAGTTAGAATGGCGATCATTAAAAATCAGGAAACAACAGGTGCTGGTGAGGATG
TGGAGARACAGGAACACTTTTACACTGTIGGTGGGACTGTAAACTAGTTCAACCATTGTGGAAGTCAGTGTGGCGAT
TCCTCAGGCATCTAGAACTAGAATTACCATTTGACCCAGCCATCCCATTACTGGGTATATACCCAAAGGATTATAAA
TCATGCTGCTGTAAAGACACATGCACATGTATGTITATTGCGGCACTATTCACAATAGCAAAGACTTGGAACCAACC
CAAATGTCCGACAATGATAGACTGGATTAAGAARATGTGGCACATATACACCATGGAATACTGTGCAGCCATAAARAR
AGGATGAGTTCACGTCCTTTGTAGGGACATGGATGAAGCTGGAAACCATCATICTCAGCAAACTATTGCAATGAGTA
AGTTCTTTAGTGGTAATTTGTGAGATCCTGGTGCACCCATCACACGAGTAGTATACACTGCACCATATATGTTATCT
TTTGTCCCTCGGCACCCCTTTTCTACCCCCCAAGICTCCAAAGCCCATTGTATCATTCTTATGCCTTITGCATCCTCA
TAGCTTAGCTCCCACGTATCAGTGAGAACATATGCTGTTTIGGTITTTCCATTCCTGAGTTACTTCACTTACAATGATA
GTCTCCAATCGCATCCAGGTCATTGCAAATGCTGTTAATTCATTCCTITTTTATGGCTGAGTAGTATTCATATATATA
TATATAGACACACGTACATACATATGTATATATACCGCAGTTICTTTATCTACTTGTCGATTGATGGGCATTTGGGT
TGATACTTGCACACACATGTTTATAGCAGCATAATTCACAATTGCAAGTGATATTCTCAGGAAGCATGATGTAAGTG
ACAGAGACTTACTTTGTAGACTGCACTCATTCACTTGTTICTICTGAATGTGCTCTAGGCAGCCTGAGTTTCTACTATG
TCAGTGTTACATAGATGAGAAACCCCATGGGTGGTTTCCACAGAGGCTGCAATACTATTTITTIGATACCARAARATCTIG
TTTGGTTTTGTGAGCCCCAGATGCCCATATGGARRACTGAAGTGTTGATACCTCTTTGTAGCCCTCTGATGAACTGC
ATGGTTCACCTTCCTICAGCAGTTTGAGCGGGGTGGGGAGAGCGCCTGCTTCCTAGCCATCCGATTGGCCTGAATCAT
CAAAAATGCTATCATGAAACAGGTTCTGTITATCTGCTCCAGATTACACCCATCATGTTCTAGAGTGCTGGTTTCAT
GCTTGAATCTAGATCAAGCCTGCTTITCCTCCCCTGCCTIGTACTCCCTGTIGGCTACCTACAGTICCTGCTGCTGACAGA
TAATCTARAACCAATAGCACCTAATTAGCCTATTITGCTICATGTIGTTTTTTCCATCGTGGTATAATGTCCTCCTTGTCA
ATTTAGGGTGAAAATGTAGCAACACGTTGCTGATGGTITTAATTTICTGGAATGCAGGTAATGAATGTGTTTTTGCTTA
TCCAAGTCTTCCCATCAGATGTCAAATATAGAAGAACAGTGTTCAGAGGTCCTARATTTAAATTGGAGTGAGAAATT
CACAGCGCCCCTGAACTCAGGCAAAATGCACTCTGACAAGTCAACCAGATATTCACAGATGGTCTGGAGGATTTGAA
GCCTAATTTGGTGAAATARAATTAAATGAGTGAAATTGTATGCAGTCATTAATCTATCACCATACTTARAATGCTTC
ATTGAAATTICTTTTACTGCTTCAAATGAAAAAAGATCAAACTATGTTATAGAAARGCATTCAAAACCCTTACATAA
CATAGATRAAACTTGGTTGGAGACTTACAGAACTTTCTCTGCTGCTTCGAGAAAGTTACAGTGCCCACAAATCTATT
GCTATTAGAATATTTTATIGTATTCAACACTCAATTCTACCATAATTATGTATATGAGAARARATATTTTTACCTATA
AAATAATTATTATTACCTITTITAAAAATCTGACATTICTICCITTITTITCTAAAGAAACATATTTAGATTTAGCTTTTAT
TTTATTTTTGTGTTGATACATAGAGATTGTACATATTTCTAAGATTCTAGTGATATTTTGATACAAGCGTATAATGT
GTAATGATCAAATCAGGGTAATTGGGATATCCACCATCTGAAACACTTATCATTTCTTCTTTTCAATGCCATCATAC
CAARAGGAAGTAAATAGAATTTCAAATATAAGGACAGCCATGATTITTACATACATGCCTACGATTCCACCACAAACC
ATAATTACGTCCCCCAAACTTTTAACATTITCAGATACTTTIGTCCCAGGTATTTCATGATAAGGATTGGGCTATGACT
CTGTTACAGAAGGGCCAAATGACTAAAATGTCTCTGAACAATATTGATTGCARATATTCTACCCAGTTGTCAGGTCA
ATATGTTCCAATTCGGAATTTATAACATTGTATCTCTACTCCCAAACCATCCAATCTCACCTACCTCACTTCCATAT
TATGGTGGGTGATCICAGATTATATTTAAGCTCATGGTTACTTGTCAAGTAGATATGGAGTTTAGCCTAACTTTTGA
AATTTATGCTGAGATTACCCTTCTCATTATAGAATTAAGTAGGCAGTTTCCAAGTITAGATITAGCAGGCAGTTTTT
TICAAATCACTTAARAAGTTATATTTTTTTAGGGCATTGAACAGGTTTGARATCCTACCAAGATGTCATGTACACATA
GACCAATAGAACAGAATAGAGAACACATAAATAAAACTGCACAGCTACAGCCAACTGTTCGTCGACAAAGTCAACAA
AAAAATAAGCATTGGGAAATGGATTAAAGATTTAAATGTAAGACTTCAAGCTATAAGAATCCTAGAATAAAATCTGG
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GAAATACCATTCTGGACATTGGCTTGGGAAAGAATTTTTGACTAAGTCCTTAAAAGCAATTGCAAAARAAAAAAAAAR
AAAAAAAATGACAAGCAAGGACTTACTAAAATAAAGAGCTTCTGCATGGCAAAATARATGATCAACAGAGTAAACAG
ACAAACACCAAATGGGAGAAAACTTTTGCAAGTTATGCATCTGACGGTGGTGTAATATCCAGAATCTATGAGGAACC
TAAACAATTGAACAAACAAARATCATAAAACATCATTTAAAAAATGGGCAAAAGACATGAACAGACATTTCTCAARA
GAAGATATACACGCAGCCAATAAACATGAAAAATGCGTCACATCACTCATCATCAGAGAAATGCAAATCAAAACCGC
AAGGAGATACCATCTCACACCCGTCAGACTGGCTTTIGTTAAAAAGTCAAAAGACACCCAATGCTGGCAAGGCCGCAG
AGACAAGGGGATGCTTATACACTGTTGTTGGGAATGTTAATTAGTTCAGCCACTGTAGAAAGCAGTTTGGACATTTC
TCAAAGAACTTAAAATAGAACTATCATTTGACCCATCAATCCCATTACTGAGTAGATATCCAAAAGAAAACAAATGG
TTCTACCAAAAAGACACATGCACTCACATGTTTIGICACAGCACTATGCACAATAGCAAAGTAATGGGATCAACATAG
GTGTCCGTCAACGTTGGATTGGATAAAGTAAATGTTGTACACATACACCATAARATACTATACAGCCACGAAAAGAA
GAAAATCATATCCTITGCAGCAACATAGATGCAGCTAGAGGCCATTATCCTAAGCAAATTAACATAAGAACAGAARA
CCAAATACTATATGTACTCAGTTATGAGTTGGAGCTAAATGTTAGGTACTTATAGAATTGAAGATGGCAACAGTAGA
AACTAGGGACTAATAGAAGGGGAAAGGAAAGGGGGAGACAAGGGTTGAAAAGCTGCCTATTGTGTACTATGCTTACT
ACCTGGTTAATGGGATCATTTGTATCCCAAACCTCAGCATCACGCCATATATCCAGGTAACAAACCTGAACATGTAC
CCTCTGGATCTTAAAAGTTGAAAARAAARAAGATGTCATATAAATATTCGTGGTCACTAAAAGTATCTAATGTATTATA
CATAAAAATAAAAATTGGGTGAATTGGAAGTGTATTCTTTGTATCAAGTCATGTCGGAGATCCTATTICTGCTTTGAT
CACAGTGTGAATTCTTTTIGCATTTTTGTTACCAGTCACTTICTTTATTTATTGAACTAATAATTACATATTCTGATAA
TCTGTCAGAAAGATAAAAACATICTITGTICCATGTGTCTGAARATTTTTAACCTATTTITICTAATGTTTTAAGTGAG
AAGAGCATGTTAATACTGAAATTGTAAGCAGTAGACTGAARAATCATCCCAATCCATGGGTTATATATTGAATTGCT
TTTAACTGTATTACTAAATATTAAGCTTAATTTATTTTATTTCTACATATCCCCATTTCCACTATAGGTGATTTGTA
TGAATTTAGGARACTTCCTTCTCTCATCCATTTTTATATTAAARACTCAGACTTTCTAARACAATATTTCTATCCATCC
ATCGTTGGTAACTATGTACTGACATGTTTTGTGCATCCGAAAAATGTTAGCATTAGTTTGTGCGCACAGAAGTAATT
CCAGTCACCATATGATGAGCTGATTTATTITATTITCGTAAGTGTGTTCATTATTATTATCTCTTCAGCACCCAAATAT
ATAGGGGACTTAATGATACCTACAAGTAAAAACGGAAGACAAARACGCCCTGCTCTCTACAGAGGTTAAAATGTTTT
TGCAACAGGGCTCTAGATCTCAGCTGTGAAAGTAGGGACGAGATGAGGCTAGGCATGCAGTIGICAGTATAATACAAT
ATAATCAACATGTCAGCATCTAATGCAGGTGTTGCARAACAAAATGTACACATGGGTAGTCAGGTAACAGARAAGCA
TGAAGTAGTAAGGGCTATCTATGCAAGAGGTTCCAAGCTGACTATATACTGAAATATTITAAACACTATGTIGGGGCAA
ATAAAATGGACATTAGAACAGTTCGATGGTCAGTTGGGGACTTICTGCTCTTTCTTCCAGTCTCTGAACATATCTTAA
AGCCACAATCATCTATTTTTATTITATTGTTATACATTTATTTATAAGCCAGCACCCCTGTGATTTAAGTTCTGTTGA
AATGCTGAGTTGGAAAAGATCGATGGATGGGGGARATTTAGTGCAGAGGTTTTGCCCCAGGTTCAAAATCCTTTATA
AAATATTAATACATGGAACAAATATTGAACAATTAAACCACTGATAAGTTAATCAATCTGATTCAAAGTACACCTGT
GAAGAGGGACATGGCAAGAAAAATATTACAGTAAGAACTAGAAACATTCCTTCATGGCTGCTTGATATGGATATGTC
ATGTTTAAGAAARATTCTTCTTTAGACTGTTGAGATTTTTTTTICCTGACAAAGAAGATTCACTGTCGAGGARARGARAAG
AGGTACTGTIGAAATTTGTTATTGAAAACATGCACATACTTTTIGTCAGAATGAGTTAAAGAGTGAACARAATGTGCCT
ATTACTTACGIGTTGTGCTIGTITTTAATTCAAGATTAAAATATTTAACGTCCACAGACAAGACCACTTTTATATGAAT
ATTATTTTITCIGCTITITATTIGCTCAATTTTATTACCATTTCAAAACACCCGTGTTGCTTITCTATGGCCAAAGATGTTT
AGCACTTTTCATGGTTATACTTCTGTACAGTCCAAAATACAACACTTACTTTACACATACACAAACATCCAATGTAT
TTTGITTICTGICAAGTAAAGACAATGTCTGTGTTATTAAGTTAAATGTCACTTTCAAATACAGGATATGTTGATAT
TAGAATGTTCAACTTITATTTCCTCATTTAAGCAAATTACAGTGTGAAGAATGTAACTGCAGCAATTTATAAARATCA
TATCACATTCAATTATGAGAGCAAACTTIGTTITIGTAGACTTGAACTAGTTTCAATTAATCTTGGAGTTATCATTTCA
AAAATTCTAAACAGAGAGAAATACGGAGTGTAATAATGGTAGGTCTTTGGGTAAGCTGCTTCCAGGAAAAGAAAGCA
ATTATATATGTITCACATAGCACTGACAAGGAGAAACAAAACTTTGGACGGCAAAGAACTTGCATTAGTCTTTTIGAC
ATGTTCCIGIGGTGTIGATTTATTACGTAGACAATCAGCTCAACTTCTCAAGTTTGATATCCTTGGAATCATTTGAAA
TTTAAATTTTAATGAAARATTCATTAATTCCAAGGCCAAAAGAAGTGATTCTAATTGCTTTTGAGAATCAGACTATGA
AAGAATTCTTTGGCARACTTGCACTGTCTTITTICTCTITTTATCATTGGTTGCTTICGTAGGTACTTAATTGAAGGTCCT
CTGATTATCAGCACGGGCTGACATCAGTTCACTCCATGCATTTTAAACAGTAGGCCAGATGTTTARAGGATCAGCTG
AAGCATCGATAGCATGCTAGGGTGAATAATAAAATTTTCATTATCTACAAGAAGCAARATAAAAAGCATAAGCATTTT
CCCCCATTATCCTGAAGGAGAAGATGAATGCCTAAGCAACATTTTAAGAATGGGTTGAGTGTGGCCTGTGGGAAAAT
TTGGGTAGAAAACTTIGTAGTTAGCTAATGTATATACTGTTTGCCTCTTTAGCTCACCATATACCCACACACATGGGC
ATGCATGCATACAGACAGACACATACAATACACACAACAAACAGGAAATTCAGATATACTGAAGAAATGTATTTAAG
GGATTACTAAGTTTTTGTAAATAAAATCCTTITAAGATGCTGAGAAACAATGGAAGAGAAGTAGGACATGATGGCTCA
TACTTITCGTAATTTACTTIGTTTAACGTTTGCCAAGGTTTARATTAATGTAGATGTITTTGTIGGCTAGGATTAATGAT
CTAACAGTTTGGAATAATTAGGCACTTTTATCACCTAGAAAGCCCAGAAACCCAGCATGCAAAAATTCTGGTATGTC
TGCATTTTACACTTAGATATAACAGAGAAATGACAAGTAGTCAAGTGGATAGAGAAACGAATGATTCTTCACACATG
CACACACACATAGAAATTGTCTTTTTAATAGTATTTTAATGTAACACATTTATGCATAATTTCTCCATAGTGTTTAT
CTTATAGTGAATATGTGATGAATAGTCTCTAACATTAGTGGTITTTATAGATTAAACATAATTAAGGCTTTATATATT
AAAGAGTCAATTGGTGACATTCTAATATAAACATGTTTATCTCATATACATTGAAATATTAGATAATTCATTCGTTG
AGAATAAATCGAATGAGTCAAAACTTTTAACCTCCACTTTGAGCTTTGTAATAGTATCCACTGAAAATATTCATGARA
AATTTTTAAGTCATTTCTATTTATATATTCAGTCCAAACATCTCACAAGTTTAAAATGTAAACTCAAGAATATAATT
TCIGTATTCTACAATTGGAAGCATCCATCATATCAGATGAACTTATATAGTTTIGTGAAATTTTGCAAACTTTCTGTT
TAGTAAATCTTAATGTCAAACATTTITAACTTCCAGGTTGTCTITTCTTTTCAGTITTTAATATCCGCGATCTTTGTATA
CTCGTTGAATGGATTICTCAATAAGTAACCCACAAATATATATACATACTATGTACCTACAAAAAATAATAARAAGTA
AAGAAATCGACACTTATCCATACCTGTCCCATAGTAATAAACTATTCATAAGTATATTTGAAAGATATGAGAATCAT
AAAAGTTCGTGTTTGCACCCTTTTGTGCGTGGAATCCTAGGTTTGCATTTTGTGGATCTAGACTTTTITGGAGTGTGG
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AAATAAATGAAACAAATAATCGAGACCCAGTCTTATATTCAGGTTATCATTITACTACATAAAGCATAAATAACATT
TGCAGTTTGTTTCTATGGCTAGCTCTAAAGTCTTAGCAACGAGAACATTATAGAARAGACTTCAACTGTAGCTTCCAG
CAGAACTTCTGAGGTTCCGTTTATGGACTAAGCAGCAGTTGAGGGGGACAAAACTCATAGGCAATTGATCACTCCAA
AGGATAGATTGTCTTTTCTAACCTAATCAAAAGATTTATAGTGAAGGCATATTCAGATTTTGTTGAAGGATATGGAT
ATATAATCATGTGTGTIGTIGTGTGTGTGIGTGTGTGTTAGACATACTTAAAACATTATTTGAGTAGAAAATTCTGCAC
AAATGGAAAAGTATAACATGTGTTATATCCACACATGTTGAGCATTTACCTGGCTGAAACATCAAAAGCTGAATTGA
CTTAATTGAATGTTGAATACTTAATAGTTACTTTGTAGTGACTCACTATTAAAACATTATCTCAAGCTTTGTCAGAA
TTAATTTTTTTAAAAAACTCAGATTAGTGTCAGGTTTACTGAAACAGCAGATCTGAAATTACTGTIGTTITTTITITTTCC
TTTCAATAATCAGITTCTAATCCAAAATTGAATATCAGTTCCAACTCTACATTCAGTTTCTGTTTITACTIGTITIGGA
CIGGCTTTTIGGTTICTGTTTTCCACATAGATCCTCTCTGTGTAAGACAAAGCCATTTGTGCAGATTAAATTTTACTGA
GCGTGTTAACCTATTTAAAACATTCATCCAAAAAGACTAGTATGAATTCTTCATATGGCAAGCTGCTTIGTTTTAAAA
CITCCATTTATTCTAAAATCCTTTTTACTTATACTTITTTAAGAAACGTATTICCCGATATACAAAAGTAACACATGCT
CATTAAAACAAATTAAAAATAGTATTGTATAAAGAGCTGATACATTTICTGCCTTGCCCCATTITAACTTITCTTAAGTG
TTCATGTGAATCATCCATTCACATCAAGACATTTATCTGTATTCATATGAACGTGTTITTAATATATATAACATATAT
AGAATTTTATATAAACTITCCTTITITAAAATAGARATGAAATTATATGATATATTTATTCTGTGTCTAGCTCTTGTCA
CGTAATTATTCAAGAACATATTTCTAGGTTAATATCTGTATTCTTAGGTAGCATTCACTAACTCCTCATCTACTTGT
TTTCTTCCATICTAATTGTGTTTAACATTITCTICATACAATTIGGTTGTCATTTGCTCTTCTITCATGGAGGGTGCAT
AATGTTCATTCTCACCAATTCITTACACTITTACATAACTGCTTGATACGRAAGCCAGACCTTATAAATATCAACARAG
CAGGAACACTGTAATCAGCTATCAGTTTCAGTTGAGCTGAATGACCCTGAATATGTGTACACATATTTTCCAGGAGA
TTTTAAAACTGACACCTCAGATTTCTAAGACCTGGAGAAATCAGCATGAGAAACATTGATCTATATTATTCCGTGAA
ATGATTTCACTAAATAGTGAAGCATCTCCCACATGTGGACTCTGTAATTTATTAGAATAAAGAGTTCATGTGCTTCT
GAAGAACTTGAACTACTICTTCTGGCCTCCGTACATIGGTITCTITAGCTATAGGAAGGCTGAGCATGTITTTTCCTATG
CGTTTCCTTTCTAGCTCATCATTTTAGTGACAAAACAATCTTTICGTGGTGTTGCTCTAGCTATAGAATTGTTTICAGA
TTCATTTGACCAAAGGTGGCAAATACAACAGTCCCAACAAAAACAARAAGACCTATTACAGAATGATGGARATGACCC
CAGGGAACAATGGCACCTCCACATTTCTTAATTCCAAGGTTATAAGCAGTGGTGTGGACAATTCTCAATTCCAATGC
TGAATCGCCTTCTAATTTCAAATACCTGTGCTAAAAATTATTITACGTCTACTGAAATAATGAACTGGACCCCACCAG
GAATGGCCGATATGCTTIGTAGTCAGAGCACAACTGTAGAAAGAAAATAACATTTTAATTTATAGAGGTATGATGATA
GCTGTTTCATACTGTITTITCAGAACGATGAATGGCCTGCTCAGTAGTTTCTTGTCATCGTACTGAGACACTTTAATTT
CTTACCAGCTGAGATGAGGAATACGAGCCCAGTGTGCAGGTGAAATTGGTTAACAGGAGCCATTAAAATTTGGAAGA
GTCAGAATAGCATCAATCAAAATGCTTTCAGTGTAGGAAGTAAACATGTACTAGCCTGACCCACCTGTCTTTTICTTIT
TAGGTATGTTGGTAATATTACAATCATTTTGAGGTATCCATARACAACTGCTTAGATCTGAAGAATTGTATATCTTT
CTTTACTCTGCCCTGGCCTGGGGTTATGGTTICTCATTGAGCTCTAACCTTTCAGAAAAAAANTGTAGAGAAGTGGTT
CAAGAAGAATGCTTTATCTTGCTTCATAAAAATGATAGTGATAGTTTTATTGAAGGCTTACTATGTGCCAGGCCARA
GIGCGTTTTATTATCGITCCCATTTTCCAGGCAAAGAAGCTGGAGCACAGAGAGGCTAAGTGAGTTGTCCAGGATGG
CTCAGCTAACATGCTGCAGTTGGGATTTGCACCCAGACCAACTTCTTITTCAACCACTGTCCCATCCTGTGTICTTICTC
TACTCAAAAAGTGTTTCAGCTCCAAACCTGAAACTTTAAAGAARAGGAAATCCTTAGTGGARAGACTAGGTTTTAGT
CACAAATTATCTICCTTCCTTACATTATTTGTCTCTTTTTCAAATACTCCAAGCTITGATTAAAACTGTCTATCACTA
GGAACATTGTAGAATTGCTAAGGTGGAATTGTTAAAAGAACTCAATTCCAATTAACTTTGCCATTGATTACTGTGTG
TTCTGGAGGGGTGTTCTTTICTTTCAGGTTAATGATGCTTTATTGTATATCTCAAAGATTAAARATAACAATGAAGGA
AGTAGCAAACCGGAACTTCTCTCACAATGCATCTTTCAATCTCGTGCTTTAAATGAAGATAAAATCATGGCTGTGGT
AAGGTTGCAGGAAGGATGATATAGATTAAGTTTCTTGCAAACTGCCCTCTGAATTTTCAATAGCTGTAGAAGGTATT
GGTTTTCCAAAAAATTGACAAATTGAGGATTCATTICAGCAGTTITTTITICTAGGTICTCTTACCAGAAAGTGATCACTA
AAAAGTGTAGGGAAACCACTCAAAGTTGGATAGATCATTATTTTCACTTAAGCATTTTAATTTCTTGAAGGAGCTTT
ATAATGCAACAAAGAATTTACAGTCCTGTGTCACCGCTTAAATTITCTAGGGTCATCAGTAAACTCAGTGGAAATAA
ATTAGTTCATGAATATAATTGACCCTTAAATTCTGTCACTGTGCAAGTAATCGGTGGGTCTGCTGGATATGGCTTTC
GAGCAGACAGGTCAACTICTTCAAACAGAGAAGAAGCATAGCATAAATTGAAGACAARATAACAAACTACTTIGTTTICC
TCCTTCTTTGGCATCACCCTATGGATGGAGTATGCATTTATAATTTAACACAATCAAGAGATCTTITATTATCCTACT
TTTGGGTACAACTGCTTCGTTTCTCTTITTGAATCTCTACAGCTATTTAAAAATCTGTTTTGTAAAATTICTTITAAARAA
ACTAAAACATCAGATTCATATTTCAGGTATCTTACTATCTTATACCAACTTAAGCATCCAGTATTATCACCCACCCT
TCCCCTGAGTGAATCCTTAGCACTGGGCTCTTCCTGTTTITATCCCTGTGCATGCTGAGCTCTTTCTGGCCTTCAAGT
CTACTTCCGTTIGCAACTGTTGTCTGAATGGTCTCTCTATGTICCTTCTTACTCTCTAAATATTTCGGAATTTAAAGCC
TGGAATAATCTACCTTAGTCCAAAAGATATGCTACACTATICTAGTITCACAATGATCTCACACTGCCGTTGATACAC
AACATTTAATATCAACTTAATATCTATTITCAGTTCATTACGAGGTCACTTATGCTACATCTTATATTIGTITGCCTIGG
ACTTITTATTATCTCTTCATATATGTGTTTATGGTGCTCCCACCCTCACGAGAAGTTGCAAATACCATGTTAGCTGTC
TGATGGCTTTCTATGTTGTCAGGTATACCATTTICCCAACCAGTITGGCATTCAATGATTAAGTTCATTAACAAAGAAT
TGTATGTGTTGAAAAAGATGTTITTTTTICTTAATGAAGCACTTIGTTTTTATTITTITTAATGAAATCCACCCTCTTAAT
AAATTTTAAGTGCACAATACAGTATTIGTTAAATATAAGCAAAATGTTGCATAGCAGATCTTTATAATTTITTTTAACC
CTACATGCCTGATAGTCTATACCCATTGCACAGCATCTCACCATTTCTTCCCTCCTCCAGCCCTTAGCAACCACCAT
TGTACTTTCTGTTTCTATAATTTTGACTACTTTAGATACCTCATGTAAGTGGATGCGTGCAGTATTTIGTCCTTTTAC
GACTTIGCTTATTTTATTITAGCAAAATGGCTACAAGATTCATCCACATTGTAGCATATGGTAAGATTTICCTTTITGTG
GCAGAATGATATTCCATTGTATGTATATAACATAGCTTTATACATTICCCCTGTICAATAGACATTITAGTTITGTTICACA
CCTCTTGGCTACTGTAAAAATGCTACAATAAACATGGGAATGCAGATATCTCTTCAAGATCCTAAATTGAATTICGTT
TAGATARATATCCAGATGCGGGATTGCTAGATCTTATGGTAGTTATATTITTITATTTTTTTGAGGAAACTCCATATT
GTTTTCCACAAAAGCTGCACAATTTTATATTTICCACCAGCAGTCTACATCTCCAATTTTCCTACACCTTCACCAACA
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CATGTAATGATCTTGGGCTTTTTTTITTITTTTTTTITAATAATGGTTATCCTAATCCGTGAGGTAGTATATCATTGT
GGATTTGATTTIGCATTTCCCTGGTAGTTAGTGATGTTGAACATCTITTTICATATAACTGTTGGTCATTTTAATGTCTT
CTTTGGAGAAATATCTATTCAATTCCTTTGTTCACTTTARAAATTGGGTTGTTCGAATTTTTGTTGTTGTTGTTATT
ACGTTCCTCATGTATTTTAGATATTGACACCTTATCAGATATATGGTTTGCAAACCTTTTCTCTCATTICTATAGGTT
GCTTTTAATTCTGTTIGATTGTTTCCCTTGCTTTGTAGAAGCTTTTTAGTTTGATATATTTCTGCTTATCTAGTTTTG
TTTTTGTTGGCTGTCCTTTTAGCGTCATATCCAAAAARAAATTATTGTGAAGACCAATGTCAGGAAATTTTTCCCTTA
TGTTTTCTTCTATGAGTTTCATAGTTTCAGATCTTATTTTTAAGTCTTTACTCCATTTCATTTTGAGTTGATTTTTA
TGTATAGTTTAAGTTAAAGGTCCAATTCCATTCTTTGCAATGTGTATATCCAGTTTTCCCAGCACCATTGGTTGAAG
AGGATATCCTTTCCCAGTTGTGTATTICTTGGCACCCCTATTGRAAGGTGATGCTAGGTTTATTTCTGGGATCTCTATT
CTGTTCCATTGGTCTATATGTCTGCCTTTATGACACTATCGTGCGCTCTTGACTGAGGTAGCTTITGGTAATTCATTT
TGAAACTAGCAAGTGTGATGCCTCCAGTTTATTICTTCTTCCTCAAGACTGTTTTGGCTATTTGGAGTCGTTTGTGGT
TTCATATGAATTTTAGGAAATTTACCTTATTITCTGTAAAAAATGCGATTGGGATTATGATAGGAATTACACTGTATC
TGTAGATGGTTTGGATATATAGACTITTAAATGACACATCAGATGTATTITCCATTTATITTTGTCATCTTCAATTTC
TTTCAACAATATTTCATAGCTTTCAGCACACACATCTTTTACCTICTIGGTTGGGTATTITACTAAGTTATTTATTICT
TTTTATTGCTATTGTAAATGAGATTGTTTTCTARATTTCCTGTTTTTATGTTGCTAGCGTATAGAAACGCAACTGTT
GAATGATGACTITGTATCCIGCAACTTITGCTGAATTIGTTTATTGGTTCTAACCATGTCTCTGTGTIGGCGTCACTCT
TAAGATTTTCTACGTATCAGATCATCTAATTTGCAAACAGATATAATTTTACATCTTCCTTTCCARATTTGATGTAT
TTTATTTCTCTTTCTTATCTAATTGTTICTGGCTAGTACTTICTGGTACGATTTTGAARAGAAGTGGCAAAAGTGTGCA
TTCTTGTCTTGTTTCTGATCTTAAGGGAAAAGATTTTCAGTCTTTITGCCATTAAATGTGATATTCACTGTGGGTTTT
TCATATACGGTTTTTATTATGTTGCGGTAATTTCGTTCTATTCCTAGTTIGTTIGTGTIGTTTTTATCATGARAGTGTT
GAAACTTGTTAAGCGCTTTITICTGCAGCTATTGAGATGACCATAGATTTTTAGCCTTTIGTITCTIGTTAATGTTGTIGTA
TCACACTGATTAGTTTTCATAAATTGAACCATTTTTGCATTCCAAGAATAAATCCTATATGGCTCTICGTGTATAATC
CTTTCAATATACTGTTGAGTTCAGTTTGCTAGTATTTTAATGAGTTATTTTGCTTCTATATTTATCAGCGGTATTGT
TCTGTACTTTTCTCCTAGTGTCTTTTATTGACTTTGATATCAGGATACTGATGCCCCTTGTAGAATGAGCTTGGAAG
TGTICTCITCICTITAATTTTTCTGAAGAATTTGAGAAGGATTGGTGTTAATTCTTCTTITAACTGTITCATTAGATTT
CACCAGTGATGACATTTGGTCCTGGGCTTITTCTTTIGTTGGAAGGTTTITGGACTACTGATTICAATCTCCTTACTAGTT
TCGGCCTACTCAGATTTTCTATTTICTTCAAGATTCAATATTGGTAGATTGCATGTTTCAAGGAATTTGTTCATTTTT
TTCTAGGTTAACATACAGTTGTTTACAGCAGTGTICTTATAATCATTTGCATTICTTTTTGGATACCAGTTGTAATGTC
TCCTCTTTCATTICTGATTTTACTTATTTGAATTTTICCTTITTTTTTITTTTITTTTTTACTTAATCTACCTAAAGATT
TGTCAATTTTATTGATTIGITTTTAAAAAAACTCTTAGCTTTGTTGATTTTTCTATTGTITTTCTATTTCAATTTTGG
CTTTTTTCTGATCTAATCTTAATATTTCCTTCCCTCTIGCTAACTTTGGGCTTAGTTTGTICCTTICTTITTTCTAAGTCT
TTGAGGAAGAAAATGGCAAGGACATGACTTTICTTTAGCAGTTGGAAGGACAATGCTGTAAATACTCAAAAATTAATT
ATTTTTATAGTGACAAAAACAAAATAAAARACACTTCAAAGCAAATGAAAGTTTATCATTTAATTTATCAAATCACT
AAGCAGACTGCTTGATCAGAGAGAAGATACTCATATGATCACATAAAACTGAAAGATTAAGAGGTAAGGACATTCAT
GITATCATTACATCTAACTTTCTTATTTCCAAGATGGAGAAACTGAGGGTTGGAGAAAAAGAAAGATITCTTTGTTA
GATACAAACAGACAGGACTAAACTCAGTATAGCAGCCTCCTAAATTCCAAAGTATCATGATACTGTGATTTTATGCA
TTCTTCAGAAAAATAGTAGAGCCACTGGATTCTGGCAAAGAAGTTATATAARATGTCAAGTITCTTCCTTTGCCTCAG
AAATGAAGTTTTATGTTCCAAAATTGATTGGGAAGTTCTCCTTATACCTCACATCACGTICTACTATTTTACATTGTIT
TACTTTTGAAGAATITTTTTAATTGACAAATAATAATTGTACATATTCATGGAGAACCTAGTGATGTTTTTATATAT
GTAATGTATAGTGATCAGATCAGGGTAATTAGCATATCCATTATCTCAAACATTIGGTCATTITATTTGTIGTTGGGAAC
ATTCAACGTTICTCCTTCTAGCCATTTGAAACTTICTATATTATTGCTAACTATAGTCACCATTCAGTCGTATAGAGCA
CTAGAACTTATTTCTICCTATCTAGCTATAATTTATTITTAAATATGCTTTTTIGAATCTGTTACTATARATTGAATGT
CACATCGTTTTGAAAATATTCTTAATTTATGCTCAACAGGCAAGATTACACACCTIGTGATAATATCTTTAATTITARAA
ACATTACTCTIGTTTAATTTACCAGAATATGGAACCCTAGTCATTTTAGAGGTGGAGCAAATTTCAGTGATAATCTAG
TGCAAATTTCTCATCTTATGAATGAGGAGATTGAGTCTGATATAAGGGACGAGATTTITCGTCAATGAGCAGCTTGTT
AACATTAGCTCTGTGATAGAACACAGGCACTTGTCCTCCCAGGCCGGTGTTTCTTCTACTCTATGATGGGCTGTTTT
GTTGTAGTTTTTAAACAGCAGCATTTTCACCATGCATAGTTTICTTICCAAAGTTCGITCTTAACGTTTTTGCACAGA
ATAACTAGATTTTGGAAGTAGAAAAAGGAAATTCTCTTIGCATCCTITGTATCTCTGGTITATTTTICTITGTCCTTTIGA
TCTCTCTCTCCTCCCCTCCCCTCCCCTCCCCTCCCCTTCCCTTCCCTCCCCTCTCCTTCCCTTCCCTTCCCTTCCCT
CCCCTCTCTCACACATTAGAGARAGAGTTAAGGTATTARAGAATACATAATACTATTAAATTTCCTTCACATAGAGA
AAGGAATGAAAAAAAGTGAAARAATGGTCCTCACCAAATGTCCAAACTTCTGTAGGTCATTITCCATAGTATCAGCAAT
GICCTGTATGGTGCCTCGGGGATATGTAAGCAAATGAGCAAGTGGTTAGCTAATTCTAGCTTTGGCAAACACTTIGTT
ATGGCTTACTTGAGGAGAAGTCACTTCTCCAAAGTGAAAATAATGTGCACAGGTCAATTAGAATTTITTITTGTAGARAA
AGGAAAATACTTTGTAGGGACATGGATGAATCTGGAAACCATCGTTCTCAGCAAACTATTIGCAAGGACAAAARAACCA
AACACCGCATGTTCTCACTCATAGGTGGGAATTGAACAATGAGAACACATGGACACAGGAAGGGGAACATCACACAC
CGGGGCCTGTTGTGGGGTGGGGGGAGGGTGCGAGGGATAGCATTAGGAGATATACTTAATGCTAAATGACCAGTTAAT
GGGTGCAGGACACCAACATGGCACATGTATACATATGTAACAAACCTGCACGTTGTGCACATGTACCCTAAAACTTA
AAGTATAATAAAAAAAARAAAGAAGAAAATACCTCCTITATGCTCCTGACTTATTTTICTTITITGGTTCCTCAGTCCTC
TTCTCTCTCTICTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACACACATACCCCACATA
TACAATATGATTAAGGATATATGTGAATAATGAAAGCTTICTTGTGTATAGATTTAGAAGTCTAATGGACAAAATCAA
TATTTTCCTATGTGCATTTAATTCCCCCCTTTGATTTAGGTATATAGICTTITTTITAAARAAGAGAARAAAARTTAG
GTGACCTTAAGGTATAGATCCTACTTTCARAAGGTTTACAGAACTAGGGAGAGGAACATGGACAAGATTTAAAGAAC
TATTTTAAGCAGAATAARATGTGATTTATGAACAAAGCATATATTATTTGTGCGTATGTGTGTGTGCCAACAAAGAT
GCAATTAGGAGATTGCACAGGGAGATGTCATTAGAACCAACCTTAACGGGTGAGAAGTCTTTGAAGACATTTAGAAC
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ATGGAAGATCTCTGACAGAGGGAACAAAGGCATAGTGACAAAAGTCAAGGGCATATTTAGGACTGGAGAGTGGTATG
TGTGGCTTGAGAGTGGGCGAGAAAAAACAACAATGCCTCTGTAATAGGAAAGTAGACAGAGGCATGACATTAAGAGC
TTTGCCAGCTGTGCTAAAAGTAGTGAACAAGAGCTAACAAAGTGAAGAAATGTACCTTTTICTGATGTGTATCATTCC
CTTATTCATATACTTCTTGAGGGGGAAATTCATTCTGTGTTGATCTAGTAAACTACTACAGGACCAAATGATAAAAA
GAAGTATAGGAAAGAATGTTTCAGCATACTITACGAGATAACTTCCTTGTAGCTATTCTICCATAGTATTITTGAGCAT
CACAAAGCAATGAGCTGAAACTGTCTAAGCCAAAATTGACTTIGTCATCTGTTAGGGATGCTTAGATGAGAATTCTAC
ATTTGAGAGCTTCTITAGATTCATTGACCACTATGTCCCATTCTAAGATCCATGAATGCGTGACCTAACTATTACACC
TICTTTTAGTICTGATTGTCAATTTTGTATTTTCAATTGTGCAAGTTTCTAAAACTATTTTAGGAAGATAAATCTAGC
AGTGGIGTGGGAATAGACAAGAGAGAAGGGGAAAGACTCTTCAGGARACTARACTCACAATTTATGAGTATICTITTIA
TTGCCCAAGTCTTCCCAAAGTCTTTCATCAAGAAAGAGGCATTGCAACTCTCCTTTTATAGTITTGTTITTITATICTGG
AGCAGTGATGTTTTIGGTGGAGTTGTTCCTCAGTGCGTAATTARAGGGCCTATGACAATTACAGTTICATCTCCTGCTG
CTCAAGGTACTGCAGATATTTGGATCTACTACTCTCATTCATTTCCAATTAATGTCAGCTTITAGATTICCTTCAGTA
TGCTATGTTATAAAATTTGATTATCGTTGTGCCCACCTTCCCACTTAATTTCAAGCAGGTTTICTCGATTACCTGACT
AAACTAATGAAATCTGACTAACCCAATATCTGTGGACAGTAGTGTGATGTTACTGATTTITTGTATGATTAGTCAAGT
CATATTCATGCCACGTTTTCATATAGTACCATAARGGATATTCTTCTCGTGGTCCTTTTCTTTTATTCTGAACATAC
AATGAGAAGACCGGTAAAGTGGGCTAGGAAATTAAAGAAAAATACAAATGGCAARAAATATGGGTCACTCGAAGTCT
AGAATAGAGAGCACAATCAATTTTGAATTAAGGGGTGATAAGGTGATTTGGTCAGGTGACTGGTGAAACAGGARAAGA
AACTATACTTTITGAAGIGTITTICATCCATGTIGTTAAGATTCATTTGGGGTCAAGAATCTAAATTTICATATCCCTGGG
AGTGGAAACTAAGTAAAAAANAAAAATTATGGACCTTGGTTTAATAGCTAGAGGAGCAAGAGTGTATCTTTATGTGAC
TTAACTTCTATGTGAAAAGTGAACCTTAAGATTAATTATTGGGGGAATTTACTTACTCAGGTTCTATGCCTAGATGG
TCTGCCCAACTAAGAAAACTTATTTTCCTGTTACTCCATCCTATTTTTCATACTTTTATACTGCACTTIGCAGAAAAG
CATATATTTCTACCCAATACGAAAATTCCTIGGGAACATATTTITTICTACATTTCCCARATTACTTCAAARAGTAAACT
TAGGTTATTTCATGATCTCCATTACAATGGACAGGTGGCCTTATTGAATGTTGTCCTGTGAATACARAGATCCAGAG
TTTAAAGAACAAGGTGTACTTGCATCTCCCACTTAGGGTTTGCTTGTGGTGGAGAGAGAATCTAGTTTIGCTTAAAAG
GATGACAGTGCAGTGCCCCAAAATATCTGATATCATTAAAAGTCTCATATITGICTITITCGTAACTTICTCTAGGGCTG
TCGATGACAGGAGACCCTITAACTCCTATGCCTTGATTATGTGAATAAGCACATGAAAATATTITTIAGTITATCTTAGTT
CACTTTTAAACTAAGTTTCAATTATCACTAGATTCTAAATATCATCATTGAGCCGTTCTTAAGGAACTGATTTTCTA
CATATTCATTCACTTCACCTATATCTAGTGTGTICTACTATTTGCCAAGAAAAATTTACTCTCTTAATTCAGCATTCC
ATATACTTAACATCATAAAAAGTAGGCCATTTTTAGTTTTCTAAATTATTTATTTAAACATTTCTTITAAAATTACAT
TCTATCATTACACTATATTTCAACACTACAGTAAGCAGCCTATTTTGTGATTTTTCCTTATATAAAATACATAATTG
AAATTAAAAATGAAGTTACCAAGAGCCATTTTCACTCTGGGGAATGCACATTTATAAATTATGGGGTTATTTITTITICT
TCATCAGCTTTCATATTATTAAACTTTGTCTCTTCATAATTACAGAGATGACTAGACACAGAAGGGAATTTAACATT
TGGTGTGCATTTGTCTAACCTATACTTTATGTTAGAAAATACATTTCCATTTGAAAAAAAATCAGTAATTGTGGGTG
TGATCAAGAGGGCAGCCTGAAAGTCGGGTGATGTGACTCACACCTGTAATCCCAGCATTTTTGGAGGCCAAGGTIGGG
ATTATCGATTGAGCCCAGGAGTTCAAAACCAGCCTGGGCAACACAGTGAGAGCCTGTCTCTATTAGGGGGARAAARA
AAAAAAGAGGAAGTTAGCCTGAGGCAATGTAAATGAAATACATATTTCAAGGATATTTATACATGATTCACGTTATT
CATATAAAGATGTGCCAGAGAAGACTATAGGTACGTTATTTTACACTATTTTGCTAGGATTTTAAGAARATTCAATGT
GTTTTTATTTCAGTTAACTTAGAAAACTTACCTAACTTATACTTCTCATGGACACAAAAGTTITTITAAAGATAGGATC
AAARAAGCCCACATGGTGAAGCATTTTGAACTGGATGAAAAACATCTATTATCTTTAAAATTTTATGATATTACTGAT
TGTAATAGACTCCCTTTTTAAGAAATCATTCCTTATAGAACATAAGGTTTACATTTACAATCAACAATTTCTATCCT
TACTACAATAAAGGCACATATAAAAAGTACAGTTGCATATTTAGCAGGTTTAATTGTACATTTTAATGTAGARATCA
ATTCAATTCTTTICATTTATCAGCATTATTACAGTGATTTICAAATTAAGCATAGGTAACTTTGATATAGATAAATGAT
GTACACAGCAGTTAAATTITTATTTTICAATTATGTAGTAATTGTATAACCTAGGCAGTATAATTTGTAAACTTTGTAT
TTTATTATTATGCTTICTCCCACTTGGCATAAGCACAACACTTCCTAAAAGCATAATTITTICTATAGACTTAATAACTC
CCTAAAAACCTGTTTTGGACCCCTATACTATTTGATATAGGCAGAAAAAAAACATAATCCATGCTCAAATTTGAAAA
ATGACTGGTCACATTTGGTATAATACTAAAGGTAAATARAATCAAGAGTCTATGAACATTTICCGGACCTGCACATTT
GITTTTATTAAAATGCATAATTGTCTTITAGTGTIGTTICTATTTIGTITATACTCTACTGATTTTAATTAARAATACCAA
AATACGTTTATTAAAAAACTGTCAGAATCTAAGTTGTTAAATATACTTAACTAGGAAAGTAACTGTTTAAACGAGAT
AATTTATAGAGAAATGTGGTGTATTGCCAATTAGATGTCAAGATACAATACAACTGATAATGAAAAAGTAGCATTTT
CTTAGGGATGGAATACAGTGTAAGGAACACCCCAGTAAGAATACAAAAATTACTGAARAAARATCTTCCTTCCTGAA
AAACCAAGTGCCCTTCAAGTGCAGAACCTCATCCAACTAATTGTTAGGTATCACTAAAGCCTGATACCTTCAATTTT
CTGGATCATTCAAGCTGTATTTTTGAGTCCTTATACTAGAGGAGGTAAAGAGCTATAAAAACACTTAATGGTATCTG
ATGTGAACTGTGGATCACTTTGACCCATCACTTCTACGTCTACATCTTGGATAAATTCCCATIGTTIGTICATAGATTG
TACAGGTTTAATGGTGCGTITTIGTGGAGGGGGCTCGCTTATAGAARATGGAGACTCTGAAGGGATAAGGAATARATGT
ATCACTTCAGGICTTITATTTGARATTGGGGTCCAGAGAGCCTTTTTGTATCAGACTTGTCAAACCATTITCCATTTA
GTAATTATATATGCACTAGCACTTATTICCTACTTACCTCACCTICTTITATGCCCATTTCCTTGTAGTTGCGGTTATGC
ATGAATAATTTATTGCACCCCTITACCAACAATGGAATAAAACTTCCATTCTGARAAGCTTTCCATACTCATTTCCAAT
AGCAATAGGGTTTTITTTAACGGACGTATTACAAATGTACGAGTCAGTTGAACATAGTATTCCTCTTTGTAAGAACTC
CAAGTGGATGCATGCTGTTGTCTCAAATCTCAATTAGACCTTGCTTTGAGGTCCCTTCATTGCCAGTCATCTGTTCT
CCTTCCCCTGACTTGAGTATTTCTCCAGATATAGATAATACATTITCCCAACTCTGTGTTCCAAGAACTGACAGTGG
CTTTCATTICATTTITIGTTTGTTIGTTTIGITTICTTICTCGTITCTICAAGTATCCCGCAGTCTACTGTTTCTTICCCTCCATT
CGTTTGTCCTTTCAGAGTTTCAAAATCCAGCATAGGTACTICTICTAAAATGTCTTACCCTTCACATACACACACCA
CTTGAGACCCCATCAGCCTCTGTCCACACAGTTTGGTTACATTCATAGACTATTTTTATACATCAAAATATTTGARAA
ATTTTAGGGTAAATCTCAGTAGTCATTCATTTTITGCTCTTATTCAACCAATACTAGTCAATCAGCCTGTGCCAGGTT
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TTGTTGCAGGTACCAGGTATCCATCCATAAAGAAAACAACGTCCCTTTGTTGTIGGAATTTACATTTTAGCAGGGGAG
GCAAAGAACCCAATAAATATGATAAAATATCAGATTAAAAGTACGATGAAAAANATCATCAGGGTAAAGGAAAAAGG
GAAGCAGTATTTTAGCAAGAGTGGTGAAGAGAGGAGGCTGAGAGTGTGACATCTGAGCAGAGACCTAAATCAAGTCA
AGGAATGAAACATGCTACTATCTAAAGAAATGAGTCAGGATAAGGAACTAGTAAGAGCCGAGGCCCAGAGATGTGAA
TATGCTGTTCCAGGAACAGCAAAGAGACTGGTTGATATGATGTGARAAATGAGAAGAAACCTTATGATATGTGTCAA
GAGAAARAARAARAANATTTAARAGCATGCTTGGGAACGGAGGCCTCCAGATGAARARRARARRACACAGTTCARAATCCTTG
TTCATGCATTTAGTTTGCTTTGCAATCTTGGGCAAAATGTTAAATTTCTGTACGTTTTATCTTCCTCATTTTTAAAA
TAGGCACARGGACATCTACTTAATAGGTTCATTIGTGAGGAGTAAATGAGATGATATATCTAGGATGCCTGGCATTAT
ATCATACACTTAATAATACACTGAATAAATAATAGTTATGTCTATTITATTITCCTTATCGTTTTTATTATTIATTITCAA
TGCACAGACCTGTTCATAAGATAATGATAAATATTAGTGGCAGAAACTGAAGATGTTATAAATTATTAGGAGGCGGG
ACCACTCAGTTCAATGTATCTGTTTTAATATAGTCAGCAAAAGTGTGAAGATACCAACAATTAAATTTCAATGCATT
CTTCCATTTCACTAGTTTTATAARCTGATGAACTACCAGAATGTCAATGTATGAATTIGCATACTCATTCTTAACAAA
CAGATTTGCAAAATTATGTGTAAAATTAGCCCTCAGCCTTCCAATTTGTTATTIGTCATATTITCATGGAAATACATAA
TCTGTAAATTTTTGTITTTAATGATATGTGAAACTGCCTARAGTAGAGTCTTGGCAACTACTTCACATTTGTICCTCCA
GAGATAGTGGATAAAAGTGTCAATAAATGAACACTCTATATTICACTAATCACAGGCARGGGACAAGGAACAGAGTGG
TCACAAAATACCACAAAATTAAAGCACATTCCAAATTAAATATATATGTTTTTATTACAGATAATGTTTGCTAGACT
CTTTCTAATTATCTGCAAAGATTTTAGGAATGTTTTAATGTITTTAATATTITACACACCTGTIGTATTITCAAGTTCAGT
CAAACACTATTGTTAAAACTAAATCTITCTICATCICTAATAATAAGATGTIGAACTTATCTTIGGAAGGTGGTTATTAGG
ATGGGAGAGATAATGTATTTCATTCAAAGTAAAAATATTTCTCTGTTTCTATCTTTICTICTITTICTICTGTCATCTATTT
ATCATCTATATCCAGGTATCTATGCACCTATGTAGACTAGCATTCAATGAACCATAGATATTATTAGTAGTAGAATT
GTTACTAATATTAAAATAAGAAGTATTTAAGAAGAAACATGTCCTAAAGCATAAGGTCAATTATTACTCTCATGTTT
TTTGGCATATGAAGCCTAAAAAGTGTCAATTTCAAGAGAGTATTAATAAAGATTGTGATAACTGARAGGTTCCTGCT
TGAAATTTTGTGTGGTCTTACARATATATAAACTCTAAGCATTTCAGTGAGCCAATTACTGACTAGGCACTATGTCT
TATGACTCTTTTGTCATAGTATGTAAAAAACAAAGAGTAGAGACATCATAAAAATTATAGTAGATGGGCACTAGGGA
ATTACGCAAAATAATTTGTAGATTTAATGTGAAACCAAAACATCTGTTCAAGTCAATTTCCCACAGGTCATGTGGCA
AAGAGTATGAGTTCCAGACTGAGGAGAGGAAAAGGTTGTTCTTCCACAGGGAAATAARACTGAGTGTAATARACATAA
TTTTTCTTCTTAAGCATTATTTAAAACAAAAAAAATGCCATTAAATCTATCTITTICCTGCCTCTICTTATCAATGCTCC
CTTCCCTTTCACCACTTIGTTTCAAACTCCAAGCCTTGGGATTTITATTTTIGGCTTTTTGCCTTAATGTAACTAAAATG
AGAGCATCACAAATATGAAGCTCATCAAATAATTTAGCAGCATTTTCCCCTGITTTTAACTTTCTCTTTGGARAACGT
AGATTTCGAAATTTAAGGGCCCARAATATGAAATGCAATTATAATAGGCCATTTGTTCATTCAGCTTGATAAACTTG
AATAAATAGTATTGAACTTTTAATGCAAAAAGAACAAAACAAAATAGAACTCTCCACGAAGAAACTTTTCAATGTTT
GCATTTCTGTGTGAGGAGAAGGGTAATGAATGTGGGAACCTTAATGGAATCCATGTTCTTCCAGTGATGACAAGGGT
CAAAATGGAGAAAAATGGTCACTTTCTACCCAGTACATTATATTAGTTCTATGTGGACAACTATAACATAGCTGATG
CTGGTTTTCAGGCCATAAATGTAGGTATGTATTTICCTACTATTITATAAGGCAAAATTTCTATTTGTTTAATGATTT
CTATATAGGTAGATTATICTIGICTTITAGGATTAAAAACGACCTGTAGACCAAGAGACTTTICTAATGTCCACCTITAGA
GTATATGGCTTTTACTGTITACAGTITICCATTITCCTITIGCTIGCCCCTTIGAGAGAAGGAAAGGAGACATTTGGGATA
CATACATCAATGAGGAGCTATTAATGAATAAATGAATGAAATTGTCAGTCAATTTATCCACATGATCATCAATTGCC
AATAATTTTATCACCTCTGTGGGATTAAGTAGAGGTAACAGTTTAGAAATTTGATTTTTTGAAAGCATTTAAAATGT
TCAAATATATCACTCTGGTAACTAAGGGARAGTGTATTATTTTICTTATGCTTAGTICTTATTTTIGGTTTITGCCTTTTT
AATTTAAATTGAACACTTATATCAAAGAGCTTGCAGGATTATAATTTGAATTTTTGAAGCARAAAGATCATTTITICTTAA
CATCAAACAAAGAGTAGATACAATAGGAATAARATCGGCAGAAAAACAAGAGTATCAAGGACAGACGGGGAGGGTGG
GTCTGTGTTAGCATGTATTGCTATGAAGAAATAGCCGAGACTGGGTAATGTATTTTTAAAAAGAGCTITAATCGATT
CATGATTCTGCAGGTTGTACAGGAAGCAGGACACCAGCATCTACTCAGCTICTIGGGGAGGCCTCCGGGAGCTTTTAC
TCATAGTGGAAGATGAAACAGGAGTAAGCATGTCACATGGCCAGAGCAGAAGCCAGGGGGAGGTTGCCACACATTTA
AAAAAAAAAAAARCAAAACAGATCGCTCAAGAACTCAGCTGCTATCATGAGGACAGCATCAAGCTGTGAGGGATCCA
CCTCCGTGACTCAAACATCTCACACCAGGCCCCAAGTCCAACACTTIGGCATTATATTTCAACAAGAAAAARAAGTTTA
ATTGGCTGATGGTTICTGCAGGCTGTACAGGAAGTGTGGCACAGGCATTTGCTTGGCTCCTGGGGAGGCCTCAGGGAG
TTTTTGCTCATGGCAGAAGGTGATGCCCACACACTTTAAAAARAAACCAGATCTCATGAAARCTCACTCACTACACT
GAGGACAATACAAAACCATGAGGGATCTGTCCCCATGACCCAAAAACCTCCCGCCAGGCCCCACCACCAACATTGGG
AATTATATTTCCACTTGAGATTTGAGTGGCGGCAAATATCCAAACTATATCAGGGCTCATGTCCAGTTATATGTCAR
CATGCCTGCATTICGAAACATCCTGTICCAAATCACTGCCTTGTCATAATACTTATATTITTITCTTTATTGAATACGAAC
ACAAGAAGATTAAATAATAGCATTTCTACTTTAAAACAGTGGGCACCATATTAACATTGGAATAATAGTAGTAATAA
CGATAGTAATAACAATGATATAGGCTGGGTGCGGAGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCGG
GCGGATCATGATGTCAGGAGATCGAGACCATCCTGGCTAACACAGTGAAACCCCGTCTICTACTAAAAATACAARARA
ATTAGCTGGGCATGGTGGCAGGCACCTGTAGTCTCAGCTACTTGGGAGGCTGAGGCAGGAGAATGGCGTGAACCTGG
GATGCAGAGCTTGCAGTGAGCCGAGATCGTGCCACTGCACTCCAACCTGGGCGACAGAGCGAGACTTCATCTCAAAA
ARAAARATTAAATAAATAAATAAATAAATAATAACGATAAAAGGATATGTGTAGGTTITTTTTTTTAATAGGCTGTTAA
CATTAATAGGCATTGTGATTTCAGGGATATCATCAAACATCCTGGTCCTAAGACATCCCCTATTGAATAGGAAGGGC
TTAAGTTAAACTTCTCATGAGCCACAATTTTCTGATTATATGTTTGGTGTGTGTAATAGCCACCTCAGTGATGATTT
GATTAGCCTGGACCCTTACATAATCATTGAAGTATACCCATGTTICCTTTATATACTTICTITTAGTGTITGAAAGCTCAA
AATTAAGCAAAATAGTCCCCTTGATAATGTTTAGATTCTTAACATTITGCTTTICTAAAGCTGGCAAATACTCTICTTICC
CAGTGTCATGAAGTTAAATAACATGTTGCTTAGTGAGGACTTTAATGTTGCCATGCCATAGGAAGACCTTATTCGAA
ATCCCCTTACCTGGGAGAATGTCAGATTATTACCCCCCAACTTGTTTAACACTTTTAGGATTTTAAAGGTGTTCACA
TTTGTATTAGAACAAAATACTATTGAGAAACATTTCTAGAAAAAAATTATCTTICCARATTAAAATCAGTGGTATGT
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AATGTAGGAGTCTGATTATAATGATTAAAATACATGGGCTTITGGGCATACTGCCTAGGTGAAACTCCTIGGTTTATTG
CATCACTATTAGTATAACCTATGGGAGTTAACCTACGTAAGCCTCAGTTAATTTTTCTCTCAAATTGATCTAATAAT
CGTCTCTCATAGGCTTGTTTTGATAGATATTTCAGTGTATATAATATACTTAGGACAGTGCCTGATATCAGTAAGTC
TCCTTATATGCTATTTTTCTTTCTATTTTAATTATTTATGCAAGAGAAACTATTATGCTTTAACTCAATTAAAATARL
AATGCCTTTGTATTTATICATGTCAAAGGARATATGCAAGTATTGCATTCACTTCCTAGGTGCCTTTTTGAATTGAG
CTTTGCATGGTTAGTTTGTATAAAAGGTTCAGTGAACTTTCTCATAATGATTTTTTATTGAACATATGGAATCCATT
AAGTGTTAGCAAAAGTCACTATCCACTGAGCTGTGTCCAGGGGCTGACAGTTATGTCTATCTCTTGCAAAAATAAAC
ACATACATAAATGCACTAAGACGTATATTACCTGICGICATCTICTTAGAGCATTTICCATTITTTICTTTTAAGTTTTTT
CTTTCAATGGGTTTTTTATCTTTIGTGAGTACATGGTAGGTGTATATGTCAACGGGGTACATGAGGAAGGTGTATATA
TTGATGGGGTACAAGAGAGGTTTTAACACAAGCATTCAATATGAAATAGTCACATCATGGAGAATGGGTTATCTATC
CCTTCAAGCATTTGTGCTTTGTATTACAAACATTCTAATTATACTCTGTTAGTTATTTTAAAATGTACCATTAAGTT
ATTACTGACTATAGCAACCCTATTGTGCTATGAAACAGTAGATCTTATTCTTATTTTTCTAACATCTTAGAACATTT
CCACAAACACTACCIGCTTGTTAAATATACCTATICTAATCTTCATATAATCAATTACTTITTITICCTICTAGAATGTA
CTATGACACATCCATGGGGAAAATGTAGTAATCTAATTAAGACTATTTCCTICTCATTTTATATTTARAAAGAATGTIGC
TCTATCAATTTATTTACTITGTACAGCCGTAGGCAACCTCTAAAATATTTAAAGTTCTTAAAAGTCAGATATTTCAGT
TAATATTIGTGATTATATAGTTGATTITTGATGAACATGTITCATCTACCAGARATAAATTATACACACACATTGATATG
GTTAGGCTTTCTGTCCCCACTCAARATCTCATTTTGAATTATAATCCCCGTGTGTCAAGGGAGAGACCAGGTGGAGGC
AATTGGATCTTGAGGGTGGTTTTGCCCATGCTIGTTCTCCTGATAGTGAATCATGAGATCAGATGGTTITTATARAGGG
CTCTTCCCCCTTCCCTCCTCACTCATTCTCCTTCTTGCCACCTTGTAAAGGAGGTGCCTTGCTTTCTACTATGCCCT
TTCTACTATGCCCTTCACCTTCTACTATGATTIGTAAGTTTCCTGAGGTCTCCCCAGCCATGCTGAACTATGAGTCAA
TTAAATCCCTTTCCTTTATAAATTACCCAGTCTCAGGCAGTTCTTTATTGCACATATATGTGTGTGTATGTGTATGT
GIGTGIGTIGTIGTATATGTATGTATATATGTATACATATGTGTGTATATGTATGTATATATGTATGTATATATGTATA
CATATGTGTGTATATGTATGTATATATGTATACATATGTGTGTGTGTATATATGTGTACATATATATATATATATAT
ATATATATATATATATATATATGAACAGAGAGAGAGAGAGAGAGGGAGGAAGGGAGAGAGGGAGGGAAGCATGGAGA
AAGAGAGAGTAATAGCCTAAATAGAAATAARACTAGCTCCAAGTACAGGTTCGTCAACACTCTCCTATCATACCCCC
ACCAAAGTTAATGTTAACCACTTIGGAGCCCTGTTCTTCCTTAGTTGTGGAGTACTTTAGCAAAATTTTARATCTAAT
TATGCCTAATTICAACGACAGTGCTAATTTGAAAGTGTTAGAAACTGAAGACCTATAATAATAATGAGAGTTACAAARA
CATAAATAGTGAGACAATGATGAATGTAGTGGATGCATGTACGAGGGCTATCATTTGACAGTAGAGATGATGCTCAA
GGACAGACAATGAGTCTTTCAATGTGTGGAGAATGTGCTGCTGTTACAGTGATGTACAGGAAAGAAACAAARAACTGA
GGAAGTATCAGTAAACAARACACTCAAACATATGAGTATACAGCTAGAATAAAAGCAACAGTACTAGATGACAATAA
GCCCAATGTTAACTCAGAAAGCAGAAGGTTTTTAAGAATTTGGGGAATACTGTGGCTGATGATACTTATGTCTCAAG
CCACAGATGCCATATGGGCTCTGCGCCCAGTTGAATCGGCACCACCTGGCAGTAAGTGGGCAGGTCCACGACTGCCA
GGACATCCCTTCCAACACTTGTGGAGATCACCAGGAAGGGGGGAGAGACCTGCCTTGACAGATTTTCAATGTGGGCG
AAACAGGTCTATTTTGAGAAAAGATGTTCAATAGAACATATGTCAGCAAGGAAGAAGAGATGATGCTTAGTICTARA
GCTCCARAGAGCTGGCTTACACTCCAACTTIGGGGAAAATGCATCCGGGARATGCAAGATTAATCTCATCTTAGCCAT
TCITTTGAATGGATGGACATGACCCCTTTCTACTTGAAGACAGAAAACATAACCATATTGATTTICAGGTITITICTITICA
TTGGTTTCCATTTAGGATTGTTCCTCCCCATCTTICTTTCTGTGTAGGCATCCCAGTTCCCAAGTGTTCATGAAGCAC
GTATGGCCTTCAGGGGATGTGTCTGTATACATTIGTTATCTTATGGATGCACGGTTITTIGTICTGCACCTTGGTTCTGAA
TGICTTTACTCTTGAGCATCTGCCCATGGGTCCCCTTICTCAAGGCCTCAATTTCTTGAGTTTAACACTGCATGGCCC
ATGCAGCTTTTCAGTTAAGCATCTICTTGCTATGACCAACTCTTTTCCTCAGTCAACTCCCACACTCTTTITCAGGGAC
AGGAAARATGTAGCCACTTGCTGGCTIGCACTCTGAGGCCTCARGAAATTTAGTGAATCTGCCTTTGCCCTTCTTIGCT
GATGAAATACTGCCACATCAGGCCCCCTCTTCGGAAACCTACAAGCATCTAATTITTCTTIGCTTCCTICCCCAACTTTIC
TTTTTGACTCCCCCCCATCCAGAGAGTTCTTATGTCTACTGTACTAGGAAAAACTCATTICTTAAGGTATGGTITTTCA
AATCATTCTCTGGTCTGGACTTITAGCTACGGTTTTAAATGAAGAAACAACCCAGAGCCAARATATAATGAAACTATT
TCCTTCTTCCACAGAGTGGAAACTGCTTTGGGGTTARAGGGCCAGTGAACCAAATAGAAAAGGATCTCAGGGAACAC
AGATTGAAGAGAGAGAAGAAAAAATATGAAGGCATTGTTGGTTCTCTTTTGAGTTTAAAATCTAGTGGGGATTGTAA
GCACACACACATATACACACACACGCTTACACACACACACCAGTGAAGTTATGAAGGATTTTGTCACTCCAACGACC
TTGAATTTGATTATCTAGGTCAGTTGTTACCARAGTGGAATGTACATGCCCAATAATATGCGTIGCTAAACAGTTGGG
GTAGTGAGAAAAAATACTTTTTATTTATCTIGTTCTCTAGAAATTAATATTTTGATTIGTATATTITTATAGTGTATGT
GATGTGTAAGTTGTGTCTACAAAACTAGTGTCAATGTAATTTAAAATTACATATGTICTGTGAATATATATTTATATA
GGGTACATGCTTAAAATGTGTTTACTTCTGAGGTACATGAACATTTTTCCCCCAGGCACAGARAGACAAATACCACA
TGATGTCACTTAAATGTGCAATGTAAGAAAAGTTGAATTCATAGAGATGTAGAGTAGAATCATGGTTAACAGAGGCT
TGGGAGGTGGAGTGAGGGAATAGAGAGTTACTGTTCAAAGATTACAARAGTTTCAACTAGACAGAGGGAATACATTTT
GAGATCTATTTCAGGAACATTTTGAGACCCTCACTCTAAGTAATAGGAAATCATTACTTTAGTTAACATATTTGAAT
ATGAGTTGIGATGTICTATATCGTTTATTITGGATTCTACTAACCCACACCTAGATTITTTATGGCATTACCTTTTTAC
TCACTGTGAATATCCTACTCATAGACAGATGCCCTGGGAACTTGGACTTGAGGCACCCAAGAACTGAGACAGTGAGA
TTTGGGGGCACAAGGATCTATGGATAAGTTCATCTTAGTGATGATAAAATCAATTTGGCATGTTITCACGGACAGTGT
GCATTTTAGAAAGGGTAAAGACTTGGAAACGGGATATTTTTGAGCCCAAGTGTTTCCAATAAATAGCTGTATAATTT
GAAGCAAATAATTGATTTTTTGTTCTCTTTGTGCCCTCGCCTGTAARAATGGGAGAAATGTATTCCTTTCTCATCCTT
CTCATGAGGCCATTGAGAGTATCTAATGAGATCAGACTGTGACATAGCATAATAATTCTCATTTICTTGAAGGCCTAT
TATACACTTTGCAAGCACTGTATGTGTITGTTITCTACTTCTCTTGTTCGTTTTTICCTIGGAATAAATATCCCCCCCTCC
TTTACATTGGATTGCCATTATTCACCCTGTAAGGAAGGCTTICATGGTITCTCATTITTCATCTGAGAARACTTAGGCTC
AGAGAAGATCAGTAACTTATCTAAAACACACACATACACACACAGACATATCTATGCCCATTATTCTTAACCTAGTT
TCTICTATTCAGGAGTTATCICIGCTGTCTCTGCTTCTGATTATAATCTGTGTAAGCTGATCCAAGTGACACGATTAC
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AGGGAAATTGTAAGCCCTITTGAGAGCAGAGACTACCTATTGATATCTACATTTTAAAATTTGATTTTAGCCAACCTG
TTTATATGCAATGACTAACAGGTTAGTTTGACTTGCAATAAATATTCCARAATCCTAGACTAAGTAAATTTATTAATG
TAATGATTTAACTTGATTTTTTCATTGGCATGTTTCCCTGAAGTCGTCATGCAAAATTGAAAAAAAAARAAAGTATAG
TGTGTGATTCTAGATTGAAATTCAGGAATCCTCCAGGGTTACCTTGTTTGCTTTCCAAATAGTTCAGATTGCTTAGT
CTGACCAACAAGGTCCCTGACACTTGGAACTCTGTCTATCCCTCTAATTGACTTTGTCCCTGATGACCTCGCCCAGA
GATACTCTTCACCCCAGCTATACTGTIGTTGCTAGAGTTICTCTGATATCCCATGCTATTGTTTCCTTTGTTCTCTTC
ATAAGGTACCATTTCCCACCCGCCAACTCCTGTTTTCCTGATGGACTTTTGTTTCACCTTACAAGATCATTGCTAAT
GTATTTATTTTGAGAATAAAAAGTGTAGGAAAGGTCACGGGACAAAGCTGTACACCAGACCTTTCCCAGACGAACCT
AGTGTATAATCTCCCTAGTCCAACATCATGGCTTAAGGCAGTCGATAGATCCGTICTTAATGTICCCTTTTGAGTTTTC
TACTATTATTATATGAGGATTTATTTTTGTCTGAATTCCTCCCTAGATTTGCCCTAGAGAGCAATGACTATTTACAG
TTTATTCCTICTTTGTATCTCTTATGTTAAGGCCAGACCTTGGCACATATTCTAGCTGATTAGAAGACGTTTGTTGAA
TGACCAAGTGATTGAACAAATGACCATGTGCTCTGCCACAGTCCGGTCAGTTCTACTTTGGTTTGGTTATGTIGTITIG
CCACATTAAAGTTGTAGCCTGGGAAGTTCAGTTGTGAGATGTCTGCAGAACATGAAAAATTGGAATAATGAGGTTAT
TTCTAAAATTGCTATAATTTAAAATAAATAGTGGTTTATTCCATATATGAATATACACTGGAAACAAAGAATTTCTA
GAATACTGGAGATTCAATGATAACATCATTGAAATTAAATAAATAATAGGATTATGCTAGTTACTTITICTAATTTACT
AGAAATTGACCGTGTIGCATGGCACGTATAATGAGTATCATGGGATAGTTACAAAAAGTGGTGCTTAGTGAGTTICTG
TGGAAAATCTCGGTACCAATAAAACGGAGGATTTCCAGAAATCGATATTCCTCAAAGCTTGACAGTATTTATGCACG
GITACACTTTIGTIGIGICTTICGTITTGAATCAATGGAAGGAGGCTATAACTGAAAATTATTGTTTTAGTGTATTATAT
CITTAATAATAAGAGTTTTAAGAATCTATCATTAGAAATAATTATTICCTCAATTTGTAATTCTCAACATTTGAACAA
ATAAATGCTCTGTGTICTATCAGTTAATCTTGCCCATGAAGATTTAATAAAGCACGCTAGTTTTTACAAATGTGATTT
TAGAGATGGTCATTACTTGGTAAAATATTTTGTGTTAACACTTCCATGAATATGTTICTGTGGGAATATACTGCCTCC
ACATTGCTTGCTCATGAAGACATGATTITTTCACATCATCCTATCAGTATTTTGAGAAAGAGATTGATCCCATATTCT
ATGAGCATTTGAACATTCTCTAGTATTTTTGTTTAATCATTAAAACAACCCTTGAAGTCTATGTGCTACACTGGTTA
TTTCCCTCTTGACTTTCCTTTACAGATAACCCTCTATCATARACAACCTATCTATATTTGTTGTCTCCACATCATGT
TGCCAGCCCTGCTTTAACACACTGCACATTGACTTCTAGCAGCAAAGGCTCATGGGAGGTACTCTCATCAAGGACAC
TGATGGTCCTCATGTTGCTAAATTTGGTGGGTCCTCTACAGTCTTTATCCTAGTTCACCTTATTATGGACCACTGTC
AACTCTGTTCTGCTTAAAACACTCTIGITCCTTGCTTATATGACTCTACACTCTTAACTCCTITIGTGAATTCCTCATC
TGCCCTTCCATTAAGTATTGACGACATCCTTCATAGTTTTGATCTAGGACCTCTTTTCCTCTTACTTGACATTATGT
GGGTAATCTTGTCTTTGAACGCAATTACCATTCTTATGTTGATGACCCTTAAGCTATAATTCCAGCCCAAATCATTT
TTCTGAGGAAGCTACAAGAATACACAAATGTCTAATAGATCTICTATTTAGATGTICCCTICAGGTGCTTCAAGCTTAAA
ATACTCACCTGAGCTCATCACCTCATCTATAAATTCTGCTTCTCCTCCCTGGCTCCCTGATTTATTTAATATGACCA
CCATCCACTTAGTTGAATAAAGCAGAAGCCTGGACACCATCTATACCTCCAATTAATCACTAAGTTTTIGTTGTTARA
TACGTTCTTACATTTTCTCTCTAGAATGTCTTATTTTCCCCATCTTTACACCCAARAACCAAAAGTCAGATGACCCTG
ATCTCCTGCTTAGATTTCAAAACACTATCTCTTGCCTAGACTCTGGAATTTCAGTCTTGCTCCTICTCCAATCTATTT
CTACACCCTAGACTCTIGGAATTTCAGTCTITIGCTCCTCTCCAATCTATTTCTACACAAAAGCTAGAGTAATTTTITTAA
AAAACAAAAATCTGAATGTGTTCATTTTCTGCCTAAAAGCCTTCAGTAATTCTITATTTIGITCITCCAGGGATAGAGT
AACAACTTTCAGACCTAGTTTATTAGCTAGTTCTTTAACCACAAAGGACTCTCTCACTTGTICTACTCCCCCTAACAC
ACTTCGCCCTAACCTTTGCCATTCCTCCCTTTCCCTTTTCCTTCCCAGATGGACTTAAGTCCTTTCAGATICTTAAA
TGTTTCTTCCTCCAGTCTCTTACATCTCTTTTCCTTGTAACTCTAAAAACTACTTAGCTTACGCAAGGAAAAAGGTC
TGTACAATTCCCGGAATCAGCGATCCTAACGTTCCCTGTTIGTITTTTTITCGTTIGGGACATGAATTCATTCACAGTGGC
TCTAAACATCACCACCCCTGCCTATCTCTCCCATTCCTACTTITATCTGAGCTTATCCATACTCTTGAAGACTTACAT
ATTTTTTTTCTACCAGGAAATCATTACTAGCCTTATTATCCCACTGTCCAAACCAATAAGTCTIGATTAGGTATCTGT
ATATATTTAATATTACTATATGIGITTTTICTAACACTCTAGTAGAGGAGAAGGTGTATTTCTTICTGTITTTITAGAA
GCCTGTATTTCIGCTATTATAGCTCTITAAGGAACTCTCATGCAATTGCCTACTAGAATGTAAGTTACGGTAGGATAA
GAACTGGATCAGTCATATCACACATCCACATATAGGACCTAGCACCATATCTAACACACAGCAGGTACTCAATACAT
TTCTTTCCCAAATAACTAAAGAGTTTAAACAAACCAAAATGATTAAATGAGAAGTAACTGTTTTGGTAATTICTTGTG
TCCTTACTAGAGTCTAAATTGAGTGATTTTTATATCATCAGTTTATACTCCCCTTTCCCARCCCCAATTICTTTICTTT
TTTAAATTTTTTAAATCAAATATGCCTTAARACTTCAGGATCAGTTGAGTAAAATGATGCTTTTGTCGTICTTTTIGCA
AAATAATTGTATTTCAGAATTTTIGATTITAGATATTATAAACACACCTAAAATAATAGCTTTAGTCTTAAGATGAAGT
GCTTCTTAAACTCCCTAAGATGGGTTGGACTATGGATATGAACATGGACAATATCACATTAATTTGTGTACACAGTT
CTAACACAGGGTCTGGCATATAAGAACAAGTCAGTAAATAGTTGTTGAATGGAATTGAAARATTTAAGTAGCAAATAA
AGTATTTTGACCTACAAAGCAAGAAATCACATTTTTCTTTTTIGTCACAGTTICCTTAGGAAGATAATTAATTTTTTAG
TATTITAAGGATGTTAAATATTTATTITATGTITCTATITACTAGGCTICTTTITATGAAAATTAATTGGTGAARATAG
CGTACATATCTTCCTTTACCAGAACATTTACATTTTGGGCAGTAACGCTGGCTITTGTTAAAARAGCARAATATGTG
TGAAATTTATGTTTGAGTTGATTTCAATGCATTACATTTCCATTTTAAATCTTCTTTGAAATACTCTATTITTTGACA
CCATGAAACTGTATTAGATCTTAGTATGTTAGCAATGTTTTGCAGTTTTAGAGCCATAATTATTTTAATGACCACTT
TCAGCATATACGTTTTCTACAGGAAAAATAATCTCAAGAACATGAAAAGTGARATCTATATTITTIGGGTTTCARAAATG
ATACATTTTAGCTAAAATATCATAGTTTTAATTTCTCAGTGAAAAATATAGTGTGGTAATTTATGAAGAGACTCAGT
GTTTAAAAATTATGACTCTATAGTCAAGTTTATGTTTATAGGACATAGGTTATTCAATTACATTTAAAATAATTAAT
TTAGAAAATGTGATCAATGTAACAAATTTTACCTGTTCTTITTCTAAAGCTAAATTTGTTGTTTGAAGTGTTTICTTICT
AAAATGCTAATGAACTATCAATTTAATTGTITGAGCTTAGAGTTAGAAACTTAATTATATTGCCAGAAATARAGAAAC
ARAATGGATCCCAAAAGATTCACACATTAGAAATGTATGCCAGGGAAATGCTTTTGAATGTGTTCAAGTCATGGCTTC
TAACTCGTAACTTATAACTTGTGITATGTCTGGCTTCATTCCCTTAAGAAARAGGAATAATAATGCCTTCGGAGAGC
ATCCCAGCTGTAAGAGCTATGCATTGGTGTICTAAAAAAGCTTCTCACTCCTCATACCATCCTGGTCTGGGAATTTAA
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ARAATTGTCATCTTITIGATAATCTGTATCACATAGTICTITICTGCATAGTCATATGAGGTTAGAACTGCCCCATAACTT
TTGCAGGGCCTATAGTAAGTGTGCARATGGTTGCCTGCATGCCACATATTTAATATTTATAAGGTATAAAGTCAACA
GACTATTAAATATATCCTATCTGCTTTCCTTGACAATTATACAATCATAATGATATGGACATCTAGATTCGATTTAG
AATTCTCTCTCTCTCATTTITCTTTTITCTTCTTITICTTITCTTTICTCTITITCTTICTTTCCTTCCTTTICTITCTTITCTTTC
TTCTTTCTTITCTTTCTTTCTTICTTTCTTTICTTITCTTTCTTTCTTTCTTTCTGTCTGTICTGICTGTCTTIGTITTTTTT
AAATAGTGCAAGCAGTTTATTCCCTGGCAAGGAATTTGGAAARAACTCAAATAGCAAACCACTTGATACAATAAARAT
AAATTCCTTAGAGTTTTGTACTGGAATGAGGCAGCTTGGTTAGAGCTAACCCTAAGCCTGTTATTTAGGATACATTG
GCTTTTCTTAAGCTTAAAAAAAATTTTACTGTGTTAATGACATTTAACATGAGATCTATCATCTTAATAAATACTAC
ATGCACAATACATTATTATTIGACTCTAGGTAGAATGTTGGACAGCAGATCTCTAGAGCTAATTCATCCTACTTAACT
GAAATGTAATGTCTGTTGATTAGTAACTTCCTATTTCGCCCTATCCCCAGCCCCTGGCAACCACCAGTCCAGTCTTT
GATTTTATGAGTTTGACTGTTTTAGATACCTTATTTCAAGTAAGTGGAATCATGCAGTATTTGTCTGTGTCTGTCTT
GITTCACTTAGCGTAATCTTAAGGTCCATCCATATTGTTTCATATTGCAGAATTTCCTTTTATARAGGCTGAATAGT
ATTCCATTGTGTATATATACCACATTTATCTATICATCTGCCAATGGGCATTTAGGTTGTTTCTGCATCTTAGCTAT
TGTGAATCTGTTGCCTTTTITCCCTACCTCCTTTACTCCATCCTGCACTGTGAGGAACTCTGTGCACATAGATCTGG
TCGCCCCATTTCCCACCCACATGTTCAAGTTTTTCCCACTCACCTCATGCAAAGATTTACCCCTTAGCCATACCCAG
TAACTGACTTTGAAACATTTGCCCAGGGAGTTGAGGGATTCTGAATGCCAGATCATGGGAGCGGGGCTTCTAGTGAG
CATGTTGGCTTGGTCCTACAGACTCCTAATCAGAGCTTITGCCTTTGAAAGCATGGGGCCCAAGGGCAAGGACCCTAC
TTGTTAAGGTCTAAATTTTTTITTCTGAAATAACCACATCGAGCTTTITATGTGTAGATGGCCTAAATTGGGCTAACCC
AGAGGCAGTGACACTCAAGTAGTTTACATCTAAGCGCTTTICCATGTGCTTICTTTTCCCATTTICTGTTACTTCTTACA
AAATAAAAAATCAGCATCTCAATTACCCTGATTTGATCATTGAGCAATCTAAAAAGTATCAAAATATCACATGTAGC
CCCCATATACATACAACTGTTATATATCACTATAAATAAATATATACACATTATATTITAAAAATCAATACTTTAATT
TTACATGTTTAACAAATCACTAGCATATACATTICCAGATTGAACTTACGAGGGATGTGGARAAAGATTCAGTGACTAA
ATAACAATAAAGTACTCTAAAAATGAAAATGTGAAATGGAGACAGTATAAATCTAAAATCATATCACTTATGAAGTA
TTGTTTCAAATAAACAATAAAATATATCTTCAATCAATTTAATTTTATTTTAGTTGTATAARATCTTTCGGTCAGCA
TTAACCTAATTGGAACACTAAATAGGTACATCTAAAAAATATAATCCCCCCCAAAAATATGTAGCTCATAAGAGATA
ATGCATTGAACACAGATAATATTGGCGTTAAAAACAGAACTCTACCACATTTIGCAACGAAATGTTTATCTGTTICTTIC
CTACTAGAAAATAATAAAATAGTTCTGCATGAGCTTGAACTCGAAGTATTAGGTGTACAAAGACCTTITTAGTGAATG
AATGCTAGCTGAARAGCAAATTTTAAATATGAAAAATTAGCAAGACAAACATTTGAATTTGTGGGAGATGAGTAARAR
CTCCTATAAAAATGAATTGTTTAGTGTTAAACAGATTGTGTATGAAATATTAATGGCATATTGTCCTGAGCTCCCCT
TCCGCTGTTTCCATGTAGATGACTGAATTTCAAACAGAAATATGCCAGGAATGATTACGTGAATGAATATTACTACA
TGAGATTGCTTAAAGAGTATTTICTTCTTITTIGCCTITCTTTITTACTTTCGTITATTTCATTTAGTAGTTAGAARATACTG
TCTACAAATATGTGAGAACTGCTTAATTITATTTTTGAGACATTAATTAATTCAACTARACTATATTGACTGTGTGAG
AGAGATTCCCTTGGTGAATATGTGGATTTTTGCGGTGGTAAGAACTCTCCTCTGGAGCGCAAATGGTATTGCTCTAG
GAATAAAGCATATACCTCAGGCCCAGATGAACCAGTGCAATCTACAGTAACAGGTTCAAAGATGACCTCATGACCTA
CTGTGGACTAATAAARATCAAGGAGACCTACTGCAAAGGTTTCTGGGARAATTICTITTTICTCTTIGCGTTGAACTAAGT
AATATACATATGTGATAGTTAGAGCTGCAGCCTTITGTAATACCATGACAGAAGATAACCTGARATAAGGCTGACAGA
CACAAGAGGGAGACCTAAGAGTACTGAGAGATATGGAGCAGGACCCCCTGATTGAACTTCACTTGCAGCCCCCTTICT
GCAGTTTTCAATGACGTGAACCAGTAGAATCCCTTIGTTTACTGTTTTTGATTAATTTGAGTGCAGCTTTATGTTAT
GAGCAACTAATAGCATCCTCACTGTCACAACTGCCCTCTATACGGCAGGCACTTTIGTGATACTAAAGAAAGCAGTAT
ACAGAGTAGAGCCCAGTGAATAACAGGGCAGATGTTGCAATTAAACTGCCTGTTTAAATTCTAGCTCTTCCACTAGC
TAACTTGTGACTATCTAAGTAATTTAACCTTCCTATAATCATACCTATCTTGRAAGACTTIGTTGTRAAGATTTAAAGCA
CAACAGTGCTACTATAAAACAGGTATACAGTAAAGCTTAGCTACTTITTTTATTAGGCCATATGATATCATTTCATTA
AAATCTTATAGCCATGCTATAAGGTATTATGATCCTCAATTTATARATAAGACAGCTCAAGTTTTGGTCAAGTGACT
TTACCAAGGTCATAGAGCTAGAAAATAATGATTCCAAGTITACAAGCCAAACCTCTTCAATGCCAAATTTACATCATC
CCCCATTACTTGAAGTGTAAGATTICACATGGACAGAAATTTITTGACTGTTTGATCACTGCTATCTCCTTATCATCTA
AAACAGTCTCTGGTCCATATTAGGTGTTCAATAAATATTTGTAGAGTACATAATTTCCTTCACAGACTCCACAATCT
GGTGAAGGAGGCAGACATGTAAGAGAATTATTTCAGGATTICCACAGTTGATGCTGTAACAGAGCTAAATATAATGAA
TGGAGGAGGAATGAATAAGTTTGTCTGGGAGCAATGCTATGGCTATTGARATAAGTCTTIGCTCATGCTTITGATTGAA
ATGGTGGATATAGATCACACAACAAATAACAATTAGATAACAGCTTIGTITGGGAGARAAGCGAGGATCAGTGTTTGCCA
TAAACATTTCTCATAGCTAATGTCAGGTGTITTGATTTCTCAACATTTTATATCTTITGACTTITGATTTTICTCTGTTTT
TATTTTTTAACTCCATTCTCAAGAAGTICTGCACATAAGAGTTTCAACATCTAGCACTTCATAACTCCGTCATCTCCT
CTCAGGCTTAGAGCAAATTCTGAGACGTIGGATTTATCGTICGAGTGATTTICTTCCTGGCATTTTATCTCTGAGACCAG
GATCTGGTTGCTAAGCATGTAGACATAGAAATGCATTTICTTICATTIGAACCCCATAGGTTCAAACTAGTGGATAATGA
GCACAATGTCAATGTGATTATTTGTAATGGGGGAARAGGTTACCGGAGAATATTACACGACCATCCACATAGACTAAC
ATTTTCCTCATGACTAAGTTTACTTAGCAAAACAAATTAAAAACAGAAGTTTGTTTAGCAGCACAGAATTGAAGGAA
GACAACCAGATGGTTATGAGGAAGATTCATCCAAACTATGCCAGAACTGAAAGAAATTAAGTTCATTCAGTACAAGA
ATTGTCTAGAATAAGAGAATCCATTTTIGTGTICAGCACTTCCCAAGTTCTTGTTAATGCTACCTTAAGTTCAATTCAA
ACCAGGCAGCATTTATTACGTGTITGTGCTGGGTCCTAGGAGGACCGCGTTTTAAGAACTTACTGTGATCTTCTAGAT
CAAGTTTTTATTTCAATATTTCTACCTCATTTCTGATTCTTAGGTGTTCCTTATTITCCCAATTTATCCCCTGCAGAA
ATTGAGGCAATAAGATGICTATCTITATTIGCCTATGGTIGTIGATTATTITATGTTATATTCTGTITTTGTGAAGTTTGAC
CTCTACCTAATTAAATTACATTTTCAATTGTATCTTIGGATTGATTTATTCAATAAGTATTCTTTAATATTTTTGCAT
GAGGTCGGTCAGGTTTCATCAGACATTAGGAATTAATTATAAAAATCTCTAGATTGGTACTTGGAGCTTAAAGGAAT
AAGGTGGTGGAACGTTAAATGAGGAGGAAAGAACCAGCAGAGCTGGGATARAATTCATCTCTATCATCTTCCCACCT
GCTTGATCTCTGGCATATAATTTACTATCCGTGAACCTCAGGTTTCTCTTCAGAAARGCTGCAGGGTTIGTTGGGGGA
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AATAAGGCAATTCCIGGGCTTCAGTATGTTCAAAACAGAGCATTAATATTATTIATAGACTTTTIGATGATTTACACAA
TTTTAGCTITTTTGGCAAGACATATTTACTAGTACTAAGTAAAAGCACGTTIGACTTTCTAAAATGAAAATGTGTATGT
GAGGATGAAGAAAAAGAAAGTGTTTTGTTTGATAATATAGCATTATAACACTGCACAARAAAAAAATGGTATATGCA
GAGACTTCCATCACTTGCTTATGATGCCGCATTGGGATCTICATTAATAAGACACTTCCTCAGACACTTCCTTITGTGT
TCAATAAATTTCAATTTCCTCCTTTCCTTCAGTTCACTTCAAGAAGGACGGCAGCAACTTTCTTGTTGCCAAACCTG
ACAAATGTTTTTTAGTGCTGATTATACTCGAGCATTICTGTAGCAARAATGCTGTGGGTGAAAATGCCTTCCTTCTTAA
GGGAATTTAGCTTCTGTAGTACCAGAATCTCCTTGTTGAATGAACATGTACTGCCTAAGTCTTAGTAATCCCTCCTT
TTTGAGCCCATTTTCTGGCATCTCTCCCTITTAATATTCCTCAAAAAGTTGGATTTTTCCTGGACTTTTCATATTACA
GACTTTCCTTTGGTCATCCTCATCCATTCCGTGATTCCAACTACATITTCCCTCCATCCTGGCATCTTCTTTCTTCC
AGACTTGTATATGCAACTGCTTCCATTCATACACTTGACCAACCTTTITAATTITCTATAAGATCAARAAACTCAGCTCA
CAAGCTTTCCCCTACCATCGAGCGGGGTTCTICTTTTGCTTCTTTGTTTCAGACAATGGCACCACCATACTCGAGTA
AGGCACGTTCATTTATCAGGTCCTACCAAATCTACAATAARCTCTCTTGAATTITATCCACTTGTITTICATTTGAACA
GTCATTICTTTACCTIGGGTAGCCTGCACCTICTACCTGCATTGATTCAGCAGTCTCTTCACCACTGGCTCTCCCTICC
CTICTCCTGCCTCTCTTCTTGCTCCTTCAATTTATTCTCTACTCTTCATAGTGACTTTTATTAATGCAAATATGACCT
TATAACTCCCTTGCTTAAAGACCCACTCATGTTTGTCTTTGTATCCATAACTTCCGGCCTAGGGCTTAACGCATAGC
AGGTGCTCAGTAAATCTGTGGTAGATGAAAGAACAAGTTGTATAAATACTGAATGGTICTGATGTGCTCTTTGTTGIG
TCAAGAAGGACATTTTGCAGTCAGGATAGCTACATCAGTCCTTTAGTAGGCATTTGACAGCACTCGCATTATTCCTC
AAGAGAAGATGGATGTATTGATTCTGTATTTCAAATGACATAACTTTTGTGAAATAAGAGGCTGCCACGGTAATCIG
AGGGATCTCTCAAGTTCAAGGGACTCCACAGTGCTTTGTGTAAGGTAACAGGCTAAAGGGTTCAGTICTTARACTTTC
TTAAGACTGTAGTTCAGGGTTCCTATGGTGGGGCTATAACCCTGAATTACATCCTCTITTICATTTCATGCTGATAATG
AGAACTACAAACCAAGGGGTATTAGGAAAGAATCCAGGTTTGATGCAGGGAAAARTAAAAACAACTGATAATCTCTA
GTGTCCCCAACTTCAAGAATTCCTTTCTTCTITTACACCAAGCTTTTITTTCTCTGCCAGGACTTACTTTGTCTTCTAC
ATGTTTAAGGGAGARAAATGAGTTAACAGAAGGGGAGGTACAGCATTTCTATTTACTTAGATGCTAGAGAACAGGAT
GAAAGGTATGAAAAATATGAAAGTCTCTCTCTCTCTCTCTCCCCAGCCTTCCCCCGCTTCTCTCTCTCTCTCTCTCT
CICTIGIGIGIGTGTIGTGTGTGTGCACGTGCGTGIGTIGTIGTIGTGTCATAATACTCAACCTTTCTTTTCTTITCAAGCAT
ATGTTGTGGCAGAGACARAGTGTACATCAAAATTCGIGGTICCCTICTTTCATAGTATAGAGTTCTTGCTAGGATCCAGC
TGCAAGCCAGCAACTACATTTCCCAGCCCCACTGGCATCTAGTTAGAGCCATGTGACTAGTTGTGACCAATTGAATG
TGAGTGGGAGTTATGTTGCAGGCATACCTTTTCCATCTTCTTACTTCCCATTITGCTAACCTTATGGARAAGAGTCCC
AAAGACCTAGGAGATGAAAAAGCCTAAAATGGAAGGACTCAGAGTCCCTGAATTACTGGGTAGAGAAAAGCTGTTTG
CAGATGGGAATGCCCATTTTGTAGTATTCTTTCTTTTICTTAAGCCACTAARATTGTGGGATCTCTTTGTTATAGCTA
CTGGCATTAACCTCTTACGTATACATACAGCTATGTGCTACAAAGAGGAATAGATACATTITITTAATCGTTGAAAGG
GGAGAAAGAAACATATTTAGGAGGAARATAATTTAGTCTCTACAATTGAAAAGTGTTITTATGAATAATATTTTIGTTT
TGGCAGCATATTAAATCTCAGGCAGCTGAACTACATTAATTTTCAATTCTCTATATATGTTTTTGTCTTCAGGGTTT
AGTAACACTGATATATAACAGTITTICTTTCTTTTAATTTCCAAATTTAAATGTCTAAGTTTGCCTTCTAGGCAGAAAT
TAAGTCCCATTGTGGAATGAGATTGGATCAACACTTCACCAAGATCATTTTAGTTCTITTGTAATCTTAAATGAAATA
AGCTAATAAAGCATTAAATTAGCATGTTGTAAAACTTCGTGAAGTTTTAATATGCTICTAAGTGGCAGCTCTTAGCT
TATTATCTCTAAAGCTAAAGTCAARAATAAATGTCTCAGTTGATGAAATGGAGATGAGGCAACATTTTATCAAATTTA
ACAAAATATTTTATATCTGAATTATAAAGTCCAGATTATCTAGTAATTATCATATAAATGTATTTAACCAGACATGC
ATTTTTCTCTAATCAGTAGCCCTGGAGTCTTTGGACCACAAATGTGCCTTATCTCAAATGCTTTAACTGTGACATTT
TGCTTTAGACTAGCTCGACTACTTICTACAGAAATTATACACTTICATTCACATTCATCCAGATGAAARAAATACATGT
AGAAATGATCATAATAAGTAACATTITGTTTAGGATTTCAGAGTTTACGAAGGGTTTTTCTATTICACTTITCTCACTTG
TICTTCATGTAAACTGGTTTGGTGGACAACTGTCATTATCCCTGTTACCTGGAGCCCCTGGGTCTTAGGGAGACTTC
TTGACTTCTCAAGGTCATGAAGGTGCTAACTCTGACCGTGTTTTTATTCCTACTGTGCCACACTTICTCAGGTAAARAR
TCATATTGCAGACACTTTAAGAGRAGTACTTAAGAAAATAAATTCCTCCAGAGAATTIACATITAAGTTGTTITCATTA
ACTGCAGTGCATAAAGAAAGGAAAAGTGTTCCCAAACCCATGTAGTATTTTGCTATTGCTTATGGTAATATTCTGCA
CACCTAATATTGTCAGCATAATTTTCCATGTAACAAAATGTCCTAAATCAGCAATGTCCAATATAACTTTGTGTGAT
GATAARAATGTTCTGTCTCTGTGCTGTCCAATACAACAGCCACTAGATACACATGACTACTGAGCAATGGTAATATG
GCCAGGGACACTAAGGAACTAAATTTTTATTTAATATTAAATAACGTTTAAATTTCAAAAGCCGCATGCGGCTAGTG
GTTGTCATCAGATACTGCAGTTATAGAAAATTAGAATTTACCTCTTTAAATACTAAACCTATTTITTAATAGTAGGAT
TTTTAAATTAAAATAGTTCTAAGTGCTTITTAAGTGATACGAAGTCARAATGCAAGATTTCTGTTITTAATAGTACTCTC
AACCCAGAGACAATCITCATGCATCCTTATACATGTICTTTGTTIGCCTTATTICTAGTITTITATTITTAACATTARATGC
CTCTIGTTICTACTIGATATTGACTTGCTTCAGAGAACACCAAGTATAGTGGAARGARACACACACATGAGGACTTGAG
GCTACCAACCAGGTTCAACTAAATGCACTICTGATTTAATTGTAGTATTGGGATCCCCTGTTGCATTTATTGAAGAAG
AAARRAACTTTGCAACCAAAAAGATATTTGAAAGCAACTGTTCTTCTTGGACACATGATCCCTCATAAAGTGGGGCT
TCCTGCTTTTCAGAGACTTAATTTICTGTTICATATTICATTTCAGCAATAGTAATAATGATGATGGCGATGATGATAAT
AATCATGATGATGCCTAAGTGTTGTAGTAATGCTTICTTCTGAGCCAGACGTTAGTCAAATTACTTTCTCTACATTAA
TTCAGGCAATCATCACAACAATCCCACAGGACAGGTTTTATTATTATACTTATTITAGCTAGCAARATGATATAACTAG
GTTAAGTTACTTGCCCAAGGTCATACTGCCAAGACAGTGGCTCTAGTGTCCCTGCTTCTGACCATATGTITATGCTGC
CTATCCTAGAGCTTTTCTCTTCTAAAATAGTAAAATAATATATTCTTTGTTTGTTTCATACTTTTTTTTTTTTTITTT
TTTTTTGAGAGGGAGTTTCGCTCTTTCGCCCAGGCTGGAGTGAGGTGGCGCAATCTCAGCTGACTGTAACCTCTGCC
CCCACCAGGTTCGAGTGATTCCCCTGCCTCAGCCTCCGAAGTACCTGGGATAATAGGTGCCCACCACCATGCCTGGC
TAATTTTTGTGTTTTCAGTAGAGACAGGGCTTCACCATGTTGACCAGGCTGGTCTCGAGTTCCTCAGCTCTGGCAGT
CCGCCCGCCTTGGCCTCCCACAGTGCTGGGATTACATGCATGAGCCACTACACCCGGCCCATACATAAATATTTTAA
GCGAAGTACACATGCATGATCATCATACTTTTAATAATTTCATTTAACTGTTTCCARAGAATGTTAGTATGAGGTTT
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TCTTTTTTICITTTTATAATTTCAACTTTTATTTTAGATTCAGCGGGTACATGTTICCCTGGATATAGTGCATGATGA
TGAGGTTTGCTATATGAATGATCCCACCACCCAGGTAGCGAGCATGGTAACCACTAGTTCTTCAACCCTTGCCTGTT
CCCTTCCTCCCTCCTTCCTCTGTAGTCCCCAGTGTCTATTGTTICCTGTCTTTATGTCCATGTGCACTCAATGTTTAG
CTCCCACTTTTAAGCGAGAACATGCAGTACTCGTTGTICTGTITCCTGCGTTAACGTGCTTAGGATAGTGGCCTCCAAT
TGCATCCATGTTGTTGCACAGGCCATGATTTTGTTAGTTTTTATGGCTGTGTAGTATTCCATGGTGTATACGCGCCA
CATTCTTTATCCTGTCCACCATTARTGGGCACCTAGGTTGATTGCATGTCTITTIGCCATTGTGAATAGTGCTGTGATG
TTATATGTACTTTTTGGTATATTCARAAGAGAAATGCTATTTTCCTCTTGACATATTTATGTCAATTTAACATATTTA
TGICCCTTTICTTTTITAGGAGCACCATTCICTTICCTTTAACATTATAAATAAAATATTTTTTGCTTTICTGTTTTIG
TAAGTGCAGTITTTATTGACAGAGTGAGACATACACGTCGATATTGTGACTAGCTGCATGTCTTICTATTATTTAGAGG
TICTCACTCAAATGTAGATTATCAAATTCTIGTTAGTGAAGAGGGTAGAACAGCAGAACTAATGCTGGTTTCCTTCTCT
AGCATTATTTGATGATAAACTAAGATGATAATACCCCCCAGGTCTTAGATACCTGCAGTAGGACAGGCACCCTACAT
TTAATGCTCCTAGGAATCCTTCAAAGTGATAGCATAGTTATTATACAGTAATTGAGAAAACTGATGTTCATAAGTTA
GAAATTTTTCCGAAGTTGCAAAGAAAGTGAATGGAAGAATTATACCAAGTTCTGGCCGGGCGCAGTAGCTCATGCCT
GTAATCTCAGCGCTTCAGGAGGCCGAGGCGGGCGGATCATGAGGTCAAGAGATTGAGACCATCCTGGCCAACATGGT
GAGACCCCGTICTTTACTAAAAATAGTAAAATTAGCTGGGCGTGGTGGCACGCACCTGTAATCTCAGCTACTCGGGAG
GCTGAGGTAGGAGAATCACTTIGAACCCGGGAGGCGGAGTTTGCAGTGAGCCGAGATCGTGCCATTGCACTCCAGCCT
GGGCGACAAGAGCAAAACTCCGTCTCAGAAGAARAMAAAARAANAARRAAAGAGGATTATACCGAGTTICTCTTTGATT
CCAAGCCCAAACAAATCCTTTITTITGCAATATATGACATTGTTTCCCTGTTTGCATTCCCCATTCTGTGTATCACACA
TCCTGTGGCCTGATCARAATTCATTTTCAGATTCTGAATTTATTTTCCATTGAATCTATATAAARCTATAAAGACAGA
AGATATATGTATGTGTGTATACCCACGTTTCTCTTCCAGTIGTCAACTGATAAAAATAGATTTCAAAGTCTCAATAAC
CTTTAATTCCCTTTTTCTCTTAAARATTCTTTAGAACTTIGTACATGACATTCTGACTCTAGCAGATTTTAGAARACA
GAGAGGCCATTAGATATTCATACCTTACTATTCAGATGAAGTATTICAATGCTAAATTATGTAATTTATCTGCTTTGC
AAATTGTATGGTCAGATTGAGTTCCACAAAGGAGAGATAATTTTTAATATAGGCATTICTGTAGCTTCCCTAATTATT
GAATTAGTTTAGAGCAAAATCCTTAAATTGTATCGTTGCTATGCTCARATTTTGTATACTTGTCCACGTAGGCTATA
TTAAGATTTCATTGAATTTTGGTTTCTTTCTCAGTGATAATTCAATATATCAACTCACCACTCAGATTTGCCTTTGG
GAARATCCAGGCCCCTTITCTGGATTITTTAGAGCAGATTTTAAARAAGTGATTCTGTATATGTGTTGAAATTAACCA
CATCTCATTGCTTITTGAATGATTGAGGTAATGTATACCTACTACTTTAAAAARAATGACTTACTTAGAAGGTGTCCA
TAGTTTTATAAGTTCCATTGAACTGGTTTATATTGTATTTAGAAAGGAAAACTACTCCTTTTATCCTTAAGGGTGAA
AACCTGGATTTTATTATACAATTAACACATATTTATTTITTATTATGAAATATATCACAATATAAACGTTTACAGGG
AGTGTTTAAAGTGGTGTTGTCCAATGGAAATATAATGTGAGTCAAATACGTAGTTTTCAATTTTCTACTAGCCATAT
TAGAAAAAGAAACAGAGAAATTAATGTAATAGGATACTTTATTITAGCCTAGTATATCCAAATCACAATTATTTAAAT
ATGTAATCAATATAAAAATTACTAATTATGTATTTAACCTTITTTCTTITAGTAAGTCTCTGAAATCTAGTGTATATTT
TACATTTATGGCACATTGCAATTTGCATTAGTCACATTTGAATTGTTCAATAGCCACAGGTGGCTAATGGCTACCGT
GTTGGACAGCACAGGTTTAAAGAATAATATGAACATCIGTIGTTCCAACATTCTGAGTTITCARATAAGAAGAACACCA
TCAGTATTTTGGGAGAAGCTCCCTATGTTACCCCTTGCTAATCACCTTCCTICCCCCCAGAGCCARRAGTAACCATT
ATCTTIGAATTICTAGTAAACAATGCTCATTTTTTARAARACGTATGTTCAACACCTGTATTTGTATCTTTARAAGAGT
AGCTAGTTTTAGTTTGCCTGGATTITGAACTTTATATTAAGGGAACCACCCCATCTCTAATCTTCTCTGTGAATTCTT
TTCTCTCAATACTATGTTTTACATATTTACGTTCATCAATGTGCAACTCATTGTATGTATATAACACAATGTATATA
TTTTACATGCGTATGGACATTTGGGTTGTTTTTATGTTTTTGTICATCACAAACCACAACACACATGTGTTCTTGTA
TATGTTTTATAGTGCATGTTTAAAAATTTCTCAACAGTATTICGCTAGTAGTATTGTCAGGTCATAGGGTATGCACAC
ATAAATAGAAATGATTGATTAGCTGCAATTTGTAGTGCACACATATTTGCTATGTAAGTGATCCATGTTTAAGACTT
TAACTGAATTTAAAAAATATTTTATTGGAGCCAATCTAAATGAGCTAAGGGTTTGTATTIGTTTACATAAGCAAAGAT
TACACTTACTGGGTCAATTCGGTTGATTAACTTTGGATATATAAAATATATAGCTAGTTIGTTAAATAGATATAATTA
TTAATTGGCATTACTTTITGTTTGTATATAAABATTTCAARAATATCCATGACTTAAGCAAGGTAAACACCCACTGGGT
GGCTTAAGCAACAGAAATGTATTTICTTGCAGTTCCGGAAGTTGAACGTCTAAGATTAAGGTGATGACAGGGTTGGTT
TCTGGTGAGTCCTCCCCCATTGGCTTGCAGATAGCCGCCTTCTCCTTCATGACCTTTCCTCTGTGTATGTGCATCCC
TTGTAGCTGTTCTTICCTTTTATGAGGACATTAGACTTATTGGATTAAGGTCCTACCCATATGAACTCATTTAACCTT
AATTACCCCTTTAAAGGCCCTACCTCCACTTGCAGGGGTTAAAACTTCAACATATGAATGGGGTTGAGGAGACCTAC
TTCAGTCCATAACAGTTTCTATATTCTGAAGATGGTCTTTAATTAACTAAACAGTITAATGTTACTTITACTGGGAATG
TCTTTTGGATGGGGGAATAAGCTGATGATATGAGAAGGGTTGGTGAATTTCTCATAAGTGTGAAATTITGTTGGGCCG
GCCCAGCATGATTTTCAATCAAATACGCTTTGGGGACAAGTAGGTTIGAATCACTACGAGAGGTTTAAAAGAAAGCAA
GTTGTAATTGCAACTTTTAATTGARAGARAGACAGGCTTITGTITGATGTGCCAGCAAGACTGATAACTGGCTTITAACG
TAGATAGTAAGGCAGCAGATTCAATCCACTGATCGTGATCTACTAGTGAATTTCAAAGCCTTATGCAATAGAACTAC
AAACCCTTTCCTTGCCCACCTTGCAGGTGGATCCATAGGCAAAATGAACATTTGCAAAAAAGCCGCTATGTTTCAGA
ATTTGTGCTAGGGCTTTAATATCTATAATTITCTCCAAATCCTCACAATTTAAGAATTAATTCAACTTAGCCCCATGA
ATAGGGTGAAAATTCTGAGATTTAACAAACTAAAATAAGTTATCTGAAGACAGACAAATAGARAAGAGTTGAGATATT
CTATTTGAATGTAAAATTTTCAAAAAGTAGAATGACAGCGTCAGGAATTACAGTCTICAGTGTTGAACACAAGACTTA
GGAACAAATTTGCTGCATGTAATTTCATTIGAGATGGGACAAAGTACAGCATACGTARGGAAGTTTTAGAACAAATAA
GATAATTATTTTACGAGCTTTGAAACATGTGTAAGAAAGATACGAATAAAAGTATAATCACATTTGACTAARACATG
AATACCTTAAARACTGAAAAGCACTGAGATTATCATTATATAATTTTGAATATTITTAAACCACAATGCTTTGGGAGTG
CACTGTAATATITTAGAATTGGAATTTTAACTTACTGGCTTAAAAAGTAATGTACTTTGTTTTAAATTCAAAGATTA
TCTITGTARATTCAGTTCGATCTATTGAAAAAATTATARAATTCGGCAAGAAGCCAAAGAAGAACAATTATGTAGCTC
AAGATAATTAAATTTTCATGTTTGGCTTTAGAAATATATTCGTCGTGACATAGTACATGGTAATCTAGTGAGCCCAG
ACAAGTAGTITTTICTCTTTTTGTCAAAGGGAACAATTTGATGCGTIGTTCAAGTTGCTTAAATAAAATTTTGTATGTGC
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TTTCTCATCACAAGAGAACAATATGATTTITTGAAATTATTTITTACTTTATARAAGAARAARAAARAGCCCTCACAGAG
AAAAAAGAAAAAAATGATGATGTCTTTGAAAAACAAARGTTAATACAGCTITACATATATTITGACCTACATCAGGGTT
AATATTTTTCAAGGTGAAACATTAGATGCTGGAACTTGCAAAAACAGGCAATCCTCCTTTAGATGARACGGACACTC
TAAGGGTTAATTCATTCACTGAGACCTATTGTGAAGTAAGCCCTACAGAGACTGAAAAAGTTAAATGCAACTCACAR
AAGTTGCTAGAAGAGTCATGATGTTAAAATAAAATAAGTACACAATGTATGCTGCAAGTATACTTAGAGCCATGCTA
GGTGCGGTTGAGAAGTTCAATACAGGTCCAAGATAATAGCTGCTTCTCCTATAGAACATGTICTICTCATTGGAGGGA
TAAGACCTGTGTCTATGAAACAGGCGTAATTACATAGCTCTGGAACTATATATGCCGAAATAAATGAGACAGTAAGT
GITATTGTACTATAAAGAATGAAGAAATCATGATGAGAAGTAACAGTTAATGAATGTTTTCTAGAAAGAGTAGGATC
TGAATTGGCCTTAGGTTGTAAGCAGAGTTTATAGATAGAGTAGTGGTATGTCAGAGTCACTCTGGGTGCTTAAACAT
ACAAATCCCCAAGTCTCACCCAAATGTGTCTTCAGATGAAAGGAAAAAACAAATGACTTGAGCTCCCCCGCARAGAR
CACGGGTGGTATATTGAGCAGCCAAGGAGTGACCAGAGTGGCAGGCCCATGTTGAGGGACAAAAGAGGACRATTAGA
ATATGATTAATACAAATTTACAGTGGGATGAGTTGTTAGCCTGAGGAGCTTGAATGTGAACCTCTGTGCAAAAAGGA
GTCATTAAATACTTTTGAAAAAGGTGGGATGGGAAGAAAATGACATTICTCAAGACAATTAGATCGAACAGTATTAAG
CATGCTGACTTATTAAGTTATGCACCTTGAGAGGGTGGAATGAGGGAAAAGGGTCTTTATCTGGAGTAAGACAGGAA
GAAGCTAAGCTIGTAATTCTTACTGGACTGTARAATTATGTGCAGATATATTATCTGTCATGTTCGTGGGCGCATTCTC
AGTACATAGCACTTGAAACAGGTACTCGATAAATTGTCAAATGGATGCATGGAGTGATTTCCATGCAAAATCTAATA
TTGTATAGTATTAGAAGGGGGAAAAAAGCATGGCATTATGCTAGCAGAAATGTCATTTGGTATTGAGGATGAAACAT
TTTCAACAGTTTGCAAAGCCATCCACTCAAACATTCTIGICACTTITICCAATAATTTTGAAGGATGTITCTTTICTACTTC
TACCTTATTACACAATGAGTTGAGTAAGATAAAGAAGTCATGTGCAACAAAACAGAGGGAGATTTTCTGAAAGGCAC
TACACCAGGAAGTTGTTGTACTCTTGCTTCATCTTGCCATCTTGGATATACTTCTGGCGCTACCTCCAGGCCAGTTC
CTCGTTACATATGTCATTTACTTCCCACATGCTAGACTCACCGAGTTAATCATTTTGCTGCAGTTAACACATTTTAG
CAGAGTGTAGGTTTATGGGTGAGAAGGAAATCAATGATGTTTCAATACAGGGTITCTITTITICCCATCCCCCTTATTTCC
ACTTAGAACTGTICTCTCAAGTCTTAATTTGCCTCTAAACTTTTTTCCCAGCTTACATTCTTITTICTGAAAAATGCAAC
GACGATGCCAATGTTTGTTGACCTGAAATACATTGTAAAACATTCATAATACTTTGAGCAGAGCTTCCAAACTCCCA
TTTGCCTCTTTTATCTICCCTTACCTTGGCCCCTTTTTGAAGGCAATGTGATATTTAATCCGTTTICTATTIGATGCTIC
AAAATTATTGAAAAACTGGTAATTGTATTITTTCCCTTTACTTATCAGTTGCTAGTTGACAATGAGTGTITITIGCCCARAA
CAATAACCAATCAAAAGGTAAAAAGGAGATTCCAGACATATCTGAGAAGAAATTCTTTGGAAGAAGCCCGTAAATGG
AATGGGAATTCAAACAAAGCCGTTTCCAAAAGAAATACTAAATGGTICTCTAAATGCAAAAGGATTGCTCCCCAAGCA
TTTTATGGGAGCATAAAAAGCTCCCAACACATTTITATGACAATACTTICTACTCAATGACTTCTTGTGTTGACATATT
TGTTGCACTCGACGTTAGTATTTACAGCTTCTTATCCCAAATATTTACTTAACTGAAGCCCTGATGTTITTTAAAAAC
TTTTCATCTGTGTTTAACAGCCCATTTTACAGAAACTTATTTGTTTCATCAGGCAGATATTTACTGAGAACTTGCAA
GTGCCATATATTCTAAAAATGCTGATGATAAAACTGTGAACACAATAGATTCTCATGGTGCTTATGGTCAGGGCTAG
CACACACACTTGTGAAATGATCACTGATGATCAARAGGCATAAACACTACATTTGGAAGAAATACCGAGGGATCCAGA
AGTATCTTGGAAACACTAGCAAGTATAGCAGATGGTGGGATTGGTGCTTCAAAGAACTICTTGTGGAAGATGTITACG
TATGTACCTICTCTIGTGCCAGGCACTGCTAGGAAGTGCTGGAGAGAAAAAGATGTGCTAGATACCGCCTCTGICCTA
TGTGCTTIGTIGCTTTGTGGGGAGGTGAGTAGGATAATCCCAGTTCTCATGCAGTGTAATGAGTACCATGACGGAAATG
CACTCCAAGAACTAGGCAGCATGACCAGAGATAGGACATTTGAGAAAGACTTCACTCGGGTGGTACTATCTTAGTICT
GGGTGCTAAAATAGATGTGATAGATGAGTAAGGGTGACCCGGAAGCAGGAGGGAAAGGGAGGGGCTTTCAGAACAAC
AAGTGCGAGGACATTAAGGTGAAATAGAGTATAATAGTATTCCCAGATCCTTGGGATTGTTCTCCATTAGGCTAAAA
CAAAGGTGTTTITCICTTICTTTAAGATTTCATGACTGCAGATTGCATAACAGAAGGTCATTTAATAGACCTCTAAACT
GAAGGAATTCTTGAATTAARATCACAACATATCTTICCATGGCCAGAGAAACCATTGCCTCCTTATGTCGACATTACTA
ACAGCACCAGCACCTIGCTGCICAGGCCAGCGGGAGGGTTGGGTGTTIGCTGCCTAGGTAATGCTCACCAACTGATGTC
CTGCCATGAGTAGTTTTGCCAAGTTCCACAAAAAAAACTTAGTGTTCTATCAGCATCTAATGAGAATTACAGTCATT
AGTTAAATAAAAGAACTATTAGATAAGGAGCAGAATGAACAACACACAATCCATCAGCTTIGGTIGAATGGTATCAGAT
GGTTTCTGGGTGCTGGGCAGCTGTGCATCCAAGTAGACAGGGAGAATATATATGTCCTTTGCCTTATGTACTTGTTT
CTCTAATCCAAAGGCACAGCAATCCGTGGAAGCTGCTATGATAAGGTGTITAGTGGTGAAAATGTCTTGAAAGCCAG
TAGATTATTAAAGTGATGTTTTTAAAAATGCAGATGGAGAGTAAGTACTTTTTATCTAGAGTAGTAGTTCTCAAAGS
GAGGTCCCGGGATCAGCAGCGTTAGCATCACTTGGGAACTTAGACCTGCATGGGCCCCATTCCAGATCTCACTTGAA
AACTCTAGGGGGTGTAGCCCGGCAGTCTTTGTTGTGACCAGCTCTCCAGGGGGTTCTGACACTCCAAATGTTCAAGT
TTCAGAACGCTACTCACAGGCCATCATGCTCGGCATCACCTGAAAGCTTGTTAGAACTAGAAAGTCTTGGCCCCACC
CCAAGCCTACTAAATCAGAGTTTTTGGGAGTAGGGCCAAGAAAACTGTGGGTTAACAAGGTCTCCAAGTGATTICTTA
TTCATGTCAAAATTTGAAAAGCGTCGATCGAACTGTTGGTTCTCAGCTTTGATTGCGTATCTGAATCACCTGGGGAG
ACAGTTGAGCTATTCCGGGCCCAGATCACATCTAGACCAATTGAATCAGAATCTATGGAGGCAGGACCCAGACATCA
GTATTTTAAAATATTITCTTGAATGATCCCAGAGTGTAGCTAAGGTTGAGAAACACTGTTCTAGGATTAAAGGATTAA
TGTGTTTGAGAGTATGTTAAGATCTTAGGCAARATCACAAGGGTGTTAAGAACTACCATCTTCGCAAAAGGAGAATGT
GCCTCAGATATTCTGGTACTGCTTTGATTTITACCTTCAGTAGTCTTACCTATTTTGAGTATGCTTAGTAGTACTAAT
ATGAGGCTTATTACTAATATGTTARAATTTGTCTTTTAATTAAGTGGGTCTAAACGTTTTAATCTTTAATCTCTGAC
CCAACTAGAACTTTTICTAAACATTTTCATAATAGTCTCCACCTTGTICTTCTGACCTTCACTTATGTTICTTTCAGGGT
TCTTCGTGTGTTACTAGTAATAGTAATGGCAAGTGTTTATTGAACACTTACTATGTGAAGATTCTAACTGGCTTTTA
ATAATCACATCAGCTCTGGGAGGTAGAAGGTAGGGATCCTICCTTGCTTATCAGGTGAGAAAACTGTACTATAGAGAA
GTTAGCAACTTTTCCCAGGTICATAATATGTGACAGCTAAAGGGAGCATAATGGTTGGAATAAAATAAATCTACTCTA
GTTGTACCGAAGGCTCATATTTGICICACGTACTTGATTTGGTCGAGGCCCAAGGGGTCAATTTCCAATGCTTGGAT
TCCTGGATATGTAGAGTTGTATTAAAAATGCTAAAAACCTATTATGTATCATACAATCATACATATCACCTARAAGTA
TTATGGAAATGAATCTGTATTATTAAGGGAAAAAGGCCTGTGTGAAGAACAACTGAAACTTCATTTTAATTGAAATT
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AAATAACATGCATCATACACTAAAAGTGCACGTTATGACCCCATGAATTACTTICAGGTGGCTTTGATTCATGTITACA
TACACTAACAAATATAGAAGAGTGATATAATGCTITCTTAATTAACTACTAATGGAAGTTTACTATTTAACTGCTTCT
TATGTAAGAATGTARATGTTTTCTGAAATATCAGAACTTTTCATTAGGAAGCACTTTTAAAAATAGCAARACTGATA
TGCACTATGATTTCCATATACATTAAATTGAACTTGTAAATGATGTTATAAATTATAGAAACCAAGGGGATGTTCAA
ATTAGATATTTGTCTAAATAAATCATGTATGGATTGAACAAATACTCATTGAGAAARTAAATGTATTCCTTITICTTTC
AATTATCTAGGATTCCTTIGTTTATCTCTTCAGAAGCAAAATGTCTTICTGTCCGTTTTATTTCCAGTTAAACATTCTT
CAGATTATGTAAATAAGTTAACTTCCAATCCTCTTATTITCTGTTTATCTCACCACTCTTCTAATTTAGACGTGATCA
ATATCTTATCITTTITGCATTTCATAGACATCAGGATCCAGAATAATTGAGTGAGCTCAAAACAACAATGGCAAGAAT
GATGTTTTCAGAAAACTCAGCAATCATTCGTITTAATAAATATTCATTIGCCTACCAACTATAAGCAAAGTATTGGCTA
GGCCATGTGGGGTATACAAAAATGTATTAAATATGGCTCATTCTCCCTAAGAACTTACACCTATTAGACAARAGTACA
TGCATAAAAATTATAATGTATAATAGAAAATAAATACAAGCCCTAGAATGCACAGTTGAAGTACGATTTGCATTTAT
TATAAAAAGARAGATGAATTGGCTGGGCACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGTGGGC
AGATCACGAGGTCAGGAGTTCGAGACCATCCTGGCCAACATGGTGAAACTCTATCTCTACTAAATATACAAAAATTA
GCCGGGTTTGGTGGTATGCACCTGTAATCCCAGCTACTTAGCAGGCTGAGGCAGGAGAATTGTTTGAACCTGGGAGG
TGGAGGTTGCAGTGAGCCAAGATCTGGCCATTGCACTCCAGCCTGGGCAACAGCAAGATTCCATCTCAAAAAARRARA
AAAGGAAAGAAAAGAAAAGATTAATTTCCTGTTAGCTAAATCAAGGAAGGCTTICATGGAGAAAAAAATATTTCAACA
CACACTTGACGTAGCAGTGGGATCAGGCTGATGTTAGGGAAGAATGAATGACATTCTACACTGAGAARAGAGATATTC
AGTATATATATGAAGAGCAGTAGAGAAACTAACAAGTGGAAATAGACTCAATTTACAATACTTGCCTGCCTGGAGTA
CTICTATACGTTGACTGTAAGTTGCAGTTTACTCAGAACAATCCCACTTTCTACTTGTTTATCCTATGTAATCATTTA
TTGGGCCTCCTTTTGCTCTCAAAAATATCCTTGTTTGGATAATAGATTATCACTCTGTTICCTAAATGAACTGCCCTG
TGTCCTATCCCAGTAAAAGGGTGCATTCGGGCCCTTCGTAACTGCCTCCACTACATGGTTGATTGAARACCAGAGCTT
GGCATTAAGAAGTTAGCTGAACAATCAGATTICTATTICTITGGAAAACCCAAGAATTTCAGAATAGATACAGAAGCTG
TATAGCTTTAATAACATGACAGAGTTGTAGCCTTGAAAGCTATGTACAATTCAGAATTATGAGGGAGAAGAAATTGA
AGAAACAGTAGCAGCCGGGTAAATGCAGARACAAATGAGGGAGACACCTAGGGGGTGACTGAGGCACAATAATGGAA
GAGAAGTGCAGTGAARATTGCTTGAACTCTTACTGATGAGATTITCTACTGTTGCCTTGAATCCAGGACCACCTATATG
TTCATTCTTTGTICATGCTCAGAGTITATGACAGATGCTGTTATTGAATTCCCCAGAGACTCCCTITATCGTICTCACCTC
AAACCTTACAATAATCCCTTICTATCTITTICTATCCATCCAAGCTGGCTTAAGTAAAGTCTATGATCCATATTCCTAGT
AAACAGAGAAGGGAAAGAGACTGAAGGCAAAGGCCCCAATTAGTAGGCTATTGCAATATTTCAGGGAAARAGGCAATG
GCCATCACATTGTTGTCCCAGGAATGAGAATAGAAATGAAAGAAGATAATGAAAGTTGAAAGGACTGGGGGGGCTTG
ACAACTGTTTAGACTTGAGGAGTCAGATAAAATAGGAAGCCAAAGATAATTCAGAATATTTTGATTTTGATTTITCAT
CACCAAATAAGATAGTAGTACTATGAAGAAAAAATGGTTAAAAAACAATAATAATAAAGAGAACTCCTCCAAATAGT
ACCAAGGGAGGGAGTTTAATAGAGGAAATTAATTCCGTAGGTGATGAGAGTCCTGAGAAGCCARACGAGAARAGATC
AAAACAACCCAGGGATTGGCAGTCGCAGGAAGCTGTTCTCACTTATGGCTGGGGCTTTAAGCACAAGGTGACATGAG
ATTTCAGAATTTGAAGTICGICTGGAGGCAGCTAGGATCAGGTGGGGCCTGTCCTGTTCGGCAGGACCTGCAACCACA
GGAGGAGGATGCGTCAAGCAGAAAGTTGGAACACAAGAGGGGATTCAGCCATAAGCCACAAAATACCTTCCAGAGCA
GAGAGAAGGAGAAATACCCTGAATTCCGTATTTTCCCIGCCATTTAGTITCCCTGCTATTGCCACACATTGACGTATT
CCATCCAGAGAAGTCCATTGGCATATGAGTCTGGGAAATGTAGTTCCCAGGGGGACATGATCTTAAGGGAAATAGAC
AATGACTGGTGCAACAACTGACCTGTGTGAGGCAGGAGGGAAAAAACAGGAATAATATAGTTTITTICTCTAGATCCCT
TCATGCACAAAGATGCAAAAGAAATGTGTTGGCTTAATGAGCCATTCTGGGTGGCCCTGTAGGTGGCTGTCCTACGA
ATAAGATTTTTAGACAAARACAGAGATGACTTCAAATGTCACAAGAAAAGTATCAGACAGGAATTAATATTGACTTGA
TCTGTCACAGGCGTCAATGATTTGCATTAAGCCAACGATCTTCATTGTTAATGTCTGGGARAATTGCCAGCAGCATTA
CGACTACTTGTGTGGATTAGTGTAACGGATTCCCCCACTAACATTCAGGAAATCATGTCAAGCACAGAGTGCCTATG
TAAGAGTGGTTIGTIGICTATICACTACATTTCTTGGACTAATAACACACTTAGCCTTCCTGAATTGCCAACATGTACA
AAACCAGATTGGGGTTITTTAGTIIGTTCATGGAACTATCATITATTGGGTAGCTCCTGTAGAAGCAAGATACAGARAA
CTCTAATTAGGAATAAGACAGTCCCTGTACTTCAAAGAGCTCTCAGGGGAGGCACACAAGTAAACAAGCAATTATTA
TCATACGTTAGGATAATACCGTCATGGTGATAACCACTGAGTGATAGCCAAACACATGGAAGAGGTACCCAAGTCTA
ACTTGGGGTAGTCAGAGACTGCTTTCAAGGATATCCGAGTAAGTGTTAGCTAAGACATGATACGTATTTCTAGGAGG
GAAATTTTCAAGGCAAGGTGGAGATTGTIGCAGTGACGCCCAGAGCCTGGATTATTITTIGGTGACTGCTAGTATTTCAG
AATGACTTCAGCAAAAGTTGTAGAGAAGATAGAAGACAACAAARGTATAAGCAGAGGCCAGATAATGAGGACCTGGAA
CAGTGGTTTGCTGGTAAATGTTTAACAAGAGGCTCTTGGCGGGGAGAGAGAGTGTCTGATTTGCAGCATTTGGCAAA
TTTTGTTGCACAAATGCTCCAGCATAGCCAATTTCAAGCTACCAGTGTGACGTCATTIGAATGCAGAATTGGAAAGAA
ACGGGCAGTAGCACAGCATTGTATAGTTATTTTCATTACCCAGATATAATAGATAAAATATCCAGATGGTATTITAAT
AGATATGGATGCAAAATTTAAATATATGTACATTCATGTGCTTCATGTTACTGAATGCGCACAACATTICATTATCCA
TTCATTCACGTGTTAATTTAACAAACATTTCTGAGCCTCTGCTCTGTGCCAAACGCAGTTCTAGCTGCTGGAATTAC
AGCACTGAAAAAAAPAAATTTGTCCTCACTGAGGTAAGACAAACATTATTATGCCCATTTTACAGCTGAGAAATTAAG
ACATATGAGGATTAAGCAGTATAGTTAAAATCACACAATTGGTACATGAAGGAATCAAAGAGGAAATCAGCTCTCAG
ATTTTAAATCCAGGGACTCGTTTCTGCTATACCATACTACCTACCTAGTTIGAGCTGGATTITTATCATGGTTTCCCTA
TTTTTATCACCATGTGGTTGGATAAGTAAAATARATATATGTIGACCTTTCAAATAAATTTGGGTCATTTTTCTTGGA
AGCTCATCTGGTGTGAACTTTAAAATACTGCAATTAATAATGATTATAATACCCTGGAACTCTGTAGCAACCTCTTT
TGAAGAACTCCAAGGAGCCTCTAAATGTATCAARACTAAGTTCTTCAAGTGAATTAGTTATCATCTGAGAGTAATATA
GACTTTTAAAAATGCATTAATTGTATTAACCCTTTCAGGCCCATAGACTTAAGTGTTTCTTTCTCCAAATAAAAATA
GTAATCTCTGTCCATTTTCTTTAGAGAATAATGAAGTAATTTTCATTGAATATGTAGTCAACATAATTACTTCAATT
CAATCGTGAAGGATTTTAAAAATTATTTATGTCTACTAACTTAAAGACATGCATAGATTTCAAGAACTTAAAAATGC
ATATTGCCTCTTITGCCCTATGCCTCATAAAACAAAATTATGATAACGTTGTGTGTTACAGAAAAACGCACTGATTGT
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AATGAAGGGTGCTTCAAAGGCCATGAACTTGGAAAGCAACTTATTTACAGAGACCCCCAGCAATAGCAGCTAAAAGA
TTGACTGACTCCCTTTATTITTICAGTTATCCTTCAGACACTTTTGACCTCTTCCTGTGCCTTTCTAGTCATGTGCAAT
CTTGTGGATATCTCTTCCTTICCTCTTGTTATTTITCTATTTCCTCTGTTTCTATTTGTTTCTAAAAATAATCATGTTT
GAATATAGGATTAGCTTCCTTCCCATCTCCCCATTACCAATCTCTCACTATACCGCTATGTTATTAATCTTICCTGAG
AAATATATCAGGTTCATTACATTAGTTACCAGCTCAAARACGTATCAGTGGCTTTCTAGTCCTCACAGGCTCAAGTTA
ATCTGCATATTCTGACTTTICATATTCTGGGTTCATGCAAACTTTTCAACTTTCCCTICTTATACCTACTTAGGAGGAC
CCTCAGGTTCCATCATGCTCATGTTTCAAGCCAGAAGTTCTCCTGCCTICTTCCTCTATGTAGACTCCACATAGACTA
TGATATCCIGCTTICTCTTTTAATCCTCCATCTTCAGCTCACAGCCACACTCCTCTGTGAACAGTTARATGATTCTCC
CACCTCTTACCICCTATAGCACTTATTITTITCATGCAGCATITITGAGACTTAATTAAATCTACAGTTTTAAAAAATG
TTTTTCTACCACAGTCTCTTATTCATACTAAAACTTTCAAGTCTATCCATTTITGCTTATACAACCACACCGTTAGGT
CTTTTAGGTCCAAGAATACAAGAGAATGGCAAAGCACGTTGTITTACATCCACACATACTGTGTAAATTCAGGTAATT
TTTTTTAATCCTATGATCCTCAATTACCTCACCTGTAAAATAGGTACTACTCATACTGCAGAACTCTTIGTTGGAATT
AAATAAATGAGTGTATTAAAAATGCTCAACAAGATTTGGCACAARATCGGTACTCAGTAAATGCTAATCATTATTCC
CTTTCTCTTCAAAGCTCCACAATTCTGTATTICATATCACCCTCTTTATATCATTTGCAARAATGTATCCTATTCCAA
CTCTTTCCACCTAGCCTCAACATTTACAAACACTCCTGGTGGGAAGGGARAGCTTTTGAGGAGAGCACATCTATACT
CATTTACTTCTICAGGGATGCAAGCTGCCCTGCTTACTGAGGGCATATGTTCATAGTCACACCGGAGCCCACTGTICCC
CTTATACTCTCAAATGGGCAGTAGCAAATCATCTTGATCGGTAGTAATGACCTGTICTICTAAATTTTCACATGCATCA
GATAATTTCTTITTTAGTAAGTGTTATCTTACATATATGCCAAAATATCACCATTATATGGAACACTAGCTGAAAGA
AARATTATTCAGTAGTCTTAATTTTCTAGCTAACATAAATTCTCTCCATTTTCATCATCCATTTAGATTAAAGACTT
TACTGTTAGCTGAATATTCAGAGACTTITATTICTGATTTTTAAAATTTATGAGGTTCATAATGTTAAGACTTCAAGGG
TGAGCTGTTTGTGTCATTTATAATGCGTGACTAGACAGTAACTAGAARATGGATTGTTGACTTITACARAGATTTCTCC
CCACCACGTCCCCCCAAACCTGIGCTIGCTGTGTATTTGGCCTGAAATCTTTACTTICTAGTCAATCTTTGGACCTAAA
GCCTACCAGCTTTTAGCATCCTTTAAGATTIGACGTGTCTCTGGGAGACCAATAGATGCTAAACCAAATTTCGTATGC
ACTTGGCAATATAGGATAATAACAACCATACTCCCTGCAATTGTTTCCTAACACAGATGTAACAAATTACCACAAGC
TGGGTGGCTTAATAGACATTTATTCTCTCACAAATCTGGAAGCTAGGTGTICCAAAATCAAGGTCAATTATCCCTICTG
AAGGCTCTGGGGAAGAATTCTTCCTTIGCCTCTTCCAGCTTCTGGTAGCCCCAGGTGTTCCTTGATTTCAAGCAGCAC
AAGTTCAACATCIGCTCCTIGACCTCACATAACCCTCTTICTTTIGTGTGTICTTICTIGTGTICCACTCTTITTCTTITATTAT
TATTATTATTATTATTATTATTATTATTATACTTTAAGTTTTAGGGTACATGTGCACAATGTGCAGGTTAGTTACAT
ATGTATGCATGTGCCATGCTGGTGTGCTGCACCCATTAGCTCATCATTTAGCATTAGGTATATCTCCTAATGCTATC
CCTCCCCCCCTCCCCCCACCCCACAACAGTCCCCAGAGTGTGATGTTCCCATTCCTGTGTCCATGTGTTCTCATTGT
TCAATTCCCACCTGTGAGTGAGAGTATGCAGTGTTTGGTTTTTITGTTCTTGCGATAGTTTACTGAGAATGATGATTT
CCAATTTCATCCATGTICTCTACAAAGAACATGAACTCATCATTTTTITTATGGCTGCATAGTATTICCATGGTGTATAT
GTGCCACATTTTCTTAATCCAGTCTATCATIGTTGGACATTTGGGTTGGTTCCAAGTCTTTGCTATTGTGAATAGTG
CCGCAAAAGGACACCAGTICTTTGGATTTAGAGCCCACCCTAAATTCATGGTGATGTCATTTIGAAATTCTTAACTAA
TTACATCTICAARGACCCTATTTCCAAATCTGGTGACATTICAAGGTTTCAGGGACATGTGACTATTICAGGGGAAACT
ATTCATCCCACCACATCCCCCTTGAAAATTCTGGAAAATGTAGTAATAAAGGCTTCTGATAAATTAGTGTGGAAAGT
ATTCACGGTTATAAATTACTAAAARAGTCTCACTGTGAGCTICTTAATCAARAGGCCCTATAAAACATTTATITGCTTG
ATTAAAACTACACATCCGATATTTIGGTTITGGATTTATTATTATTTTTAGACTTGGAATAACTATTTTATGTGAAA
TAGATTCCATAACTGAAGCAGCATACCTCTCAATTTCCCAACATTTATTTTATTATTITTITIGTCTTCACACTACTTA
ATAACTGAGGAAAAATCATTTAGACCAAAGTTCACCTTGGTTGACACCATCCAGACAGCTACAGGARATAACAATGG
AAACTAAATCTCTAAGAAAAAGAGTCTTICATGTGARATATTGCAGAGTTGATTCTAGATATATAGCTGTTGGAAGA
ATGGATACTATTACATAGATATGGCAGAGTGGTATCCAGCACCTTTCAACAAAGATCTTTICAGAGTICAGTCTTATTA
TGTCTGGAGAATTTACCCAGGGCTTAGGTIGCTTTTACTGACAATCTAACCACCTGCACCCCACCCACCGTCTAAAGC
TAAAGTTTATTGGAAGACTTAGGAAATCAGTICTTICGGAATGTTICTGAGACTGGTACACCCACCACTTCATTAAAGT
GCTTCACTTCACTTCATTAGACAAGAAGTAAAATACTTGTCAGGAAATTATTTATAGTACCATGTATATGGGTATCT
TATTTAATACTACTTAATGATGGTACTACAAGTTATATAAAATGGAGAAATAAGTCATCAAGTTTGACAATAATGAT
ATTTGATATTATCATTATCTTTTITTATTCGTITICCCACAGAAGTACTCTIGTTATTIGGTTTAGAAAAATGATATTTGAT
ATAATAAAGAAGGAAAAGGTGGTAATATICTITATTTITTITGTATCTTTATACCCCAGCTCTTTCACCAATCTCCCCC
ATCICIGTAGTTCTCCTICTGGTGTCCCCAGGCAGTGAACTATTCCCAGTGGTITAGGGAACATCTCATTGAGTAAGTT
ACATCAACATTTCTTCACATTTCAGGACAACAGGAACAGTGCCAAATCCTAGCCCATTGTITCAACTCTCAAGCCTTA
TTATCCTAATAACACATCCATCCCAAGAAAGAATTCATCAAGATCAGAGAGGAATACGTATAATTTITTITATAGTACA
GTATTTAAAATGAAACAGCTTTTGGCCCGCGTGGTCTCAGTGGGCTCAAGGGGGAAATTCAGGATGCTAGCTCATCT
CACACCAAGTTTAATAAAGGGTGTCCTATAAAAAGCTAATTTCTTIGCTGGTAAATTGCTTTTITAAGTAATCCTTGCT
GTTGCAAGAGACCCATTCATAGCGCTGACACTGGGAGCCATGTTGGARAGGCTAGATATGCTCTGGGAGATAAGGTA
AGATCCAGGTGGAATCTTICICTTTACAGAATGACAATGTATATAGCTAATATTGTCCTTTGAGGCTAGTTTGCATGC
AGTTGCTGGTATGGCACTGCTCAGCAGCCTGCTGCAGATAAGAATGAGTGATGATGCCCTAGATTTITAATGGAACTT
TTAGAGTGCATGCAGCAGTGGGGTGCAGTCTTCAGCARAGAAAAACGAGCTGACTTGCAGGCATGAGAGATCATCAA
GAAAGATAAAGAAATAGGACATCCACTCTAGGTTAGGCAAGGCTTTTTAGAGGATATTATGGARATGAGCAAGAACC
AATTTAATTTTTATAATGCCACTCCATTTAACTTTAAAATACAAGGTCAAGGTACTGTGTTTTTCATAATGATTARAA
GATTTGGAGCACTCTTTCTGTTGAAACATACTGCATCTGTTTGGCAGAAAAAAAAAGTGACAARGAATAARACTGGG
ATCAGAGAACAACAAAAACATATTICTGTCACTTGCCTAACACAAGTTAAARAGCARAGGAAARAGAGACAACTCTGA
TGGACATGTTCATCCTTATCCCAACAGAAGGATTTATTTACCTAAGGTCCTATTATTTCAAGTTACTTTGATCCCAG
GATGGTAACATAAAATGTACATTTTAAAATAAAATGGAAGTATAAGATCAATAAAAACCACATATCTGTGGATAARRA
CAGCAGATTCAATCTITGIGGCTGAAAGTTTGCTTTAACCCAACATTTGGTAAACTATTCACTCTGTAATTTATTAAA
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AGACATACTGTTATTATAAAACTATCTCAGTTTIGCATCTITGITGGTICTGTICAARATTITCATCCTIGCTAATTCTCAA
CTIGTAATATCTCTGATATACATGATTAATCTATTTTAGGAATAAAACAAAAACTACCTTTATCTTACGCATTTCTA
GGAAGTGTTTTTAGATGTARAGTAGGGGTAATTGTAGTATAGTGGAAAGGATTTTGAACTTGAAGCCAGAACATATG
TCTCTGCCAAARACTAGGTGTGTGACCTTAAATAAGTTACTTAGCTTCCTGAATCTTAGTTTGTITTAGCTTITTTTICT
ATAAAGTGGCACACCTATCCACATCACAGTTITTIGTTGTCAAAATTAAATAAAATACTATATTAGAARAGAAACTTTTA
GAAAGAAATTTATAAACTGAAATGTACTATACAAGTTTAAATCATTICTICATTATTTTICTTACCCTARAATTTTGACC
TTATTTTTCTTAGCAAATGGCTGAATCTGTAAAATTTAACCCCCACGCAGCATCTGGATTCAAGAGAACTACGGTCA
TTTICTTTATACAGAATACTAATTATACACATATAGCAAAACACAAGTTTTTTCCAACTACTCTGTGTTITTTAAAGAT
TCAGTGTGGGCAGAAGGAATTTTATCAACTATGTTAGGGGAAAAAAGTCTGAAGAAATGAAAATAATGAGAARAAAGC
ACTGTTGATTTAAGTGCAGGAACATAAAACTTCAAGGCAAATGTGAGGCCAACTGAGTTCATATATATCCTCACARA
ATGATTTAGTTAATTTAAAAACTTTTCTAATAAGCAACACAGGTAATCCCAAATTCTATCTTTTATAGCTCTAAGAG
TCCCCATAATTTATTCAGCAATTATTTACCACCCACTTATTATAAGAAAAGCCCTGGGATAAGTCTTGAGAAGAAAC
TAACAAAAACAAARCTTGATTGTTTGCTCTCAAAAAGCTGGGTCTAAAATAGGCAAGGTAAGATTITTGTTTTGAGGA
GCCCGTATTTITCCAGCACTGTCCATTGTAACATTARAATAGTTTGCCAAAATCCTCACTCTGTGGGTGTATTTGCCT
AGGGTGCTAAAATTGCTTAAARACTTTGTTATTTGGCTAACTAAAATCACTGAATAGTAAACAGTAGCATTAGAGAT
GGCAGAGACATTAGGTGTCATGCAGTTCAACTGCTTCACCTAGCAGACAAAGACATTAAGTTCCATTTICTTAAATTT
AACTATCTGGTTGAGGATACACAGTAGCAGAGCTAAATCAAGAACCTCTTGGGGTTAGAGTTTTTIGTTTATGCATTA
CTTIGTTTTIGGAATTAAAAACAGTGCCTGTTTGCTAAGTTAAATTGARAAATATGCTCTGAAGGAGAARAACAGCTAT
ARAAATAGACTTAACTTCCAAACTATGGATCACAATAAACTAAAGAAATAATTTCTGTAGCAATARACTCCAACACT
TTCCATAGGACCAGAAAGGCTTGAGAAAGAGGAGAACAAAAAAATGCTTTGGGGCTTACCATATATATGGAGAAAGC
TAAATGAATAAACCAGTTGAAAGACAGCGAGTTATACTAGTAACAATATTACTGATATCGGAGCTCTCACTTATAAA
TTGTATATTATGATCATAGTGACTAGGTACTTTATATCTGCTTTCTCATTCCTTCCTCACATTAATTCACATGTAGG
ACAGATTACCTCTTCTGTTTICTATCCAGAGGCCTAGAGCTCAGGCCCTCATCGAAGACAGACAGAGCTATCATCCTT
ATTCTAAAAAAAAACTAAGACCCCAGACATAGCTGTGCTACTTATAGACTAGAATGTGAGAGAAAAAGACAAGCTTT
CATCATGGGCTTAACAAACTGAAACACTTICTITICAATTTTGAGATTGAGAAACTTAGCTAATGCTAGGTGTAAAGATG
ATATGCTACCTTCATAACCTTGGTGAGGAGAAATTAGCATTTCTCTCAGTCCTAGAAGGAGGATGACCATGAAGGTC
TTICATTCTCTTGAGAAGATAATCAAATGCTTCACTGCCCTGTTAACGGTTTACTCAATATTCACCAAGAAAAGTAGA
TGGGATTATTTTTGCAGACACTTATACGGGTAATTTATTCTGATAAGCAGAGACATACCTTTAGTGCATAAATTGTT
CCCTTTGTGCTCTTTIGTAATAAACATCACCATAGAGAACAAACACGAAGTAATGACATTGAATTAAAAGACACCATA
GAGGCAACAGCGACTGGAATTTGTGAAAGTAAAAGGATAGTGCAAACAGTTGTGCGTTGCATTCTGCTCTGAAGATT
AACAAGCTGGGTCAGGCTTTGACCATCATGATGAGCAGGAGATTTTTCTAATGGAAATCCCCAATCAAGTTCCTGCT
GCACCCAGAAAGGAACGGCTTACAGAAATCTITACATTITCTTITGCACATACCAAATTGCTTGGCATATTCTATCACAA
GGTTTACTTTCCAGGGAATGTGATCAAGAAATCATGATCCTAATTCCTAGTTAACCCTCAAAGTTTCTCAGAACAGT
CAGTGCATCACTGTCAACTTTTIGTGCAATGTGGAAATCAGAATTGGTCACACGTTTTTCCGGCCACTGTTTTAGATT
CATATAATATTAGTGAAATCATGTCAGACTGGTATAGCCATGAATTTATACTTCATGAATAGGCACTCAATAAATAG
TGGATTAAATCGACCGATTTGATTTTITACCTCCAATAATTTCAAAAATATCATTGAAGACAAGGTTIGTITGAAGCTGT
CACTTTTCTIGCTGAACCTTTGTTGTGCCAGGAGGAACAGATGGTAAAATCAAAAGTGATTAGAGAATCAGTGGGGT
GGGGGTGAGATTGGAGGGGAGAGGTCTTCCCAGTGAGACCCGCTAGCGTCTTCCCTGAGCAGTATGTTAACCCAAGA
CAATTTTAGAAATCTGTGCCCCTAAGTTGCTTGACATCCAAAGCACACTTGATGCATCCTACATTTCTAAATATTTT
TATTGTTGTTTCTCGGTAGTAATCATCTGGTTTAGTCACTCTAAAAGTCAAGGATGAAATTTTAAAATGCAAATAAA
AGTGCCTACTTTICTCTICTTTCCAATTCCTTTTTGTTTTATTGAGGTATAATTTACATGCACAAAARAATCGCCTTTT
TAAAGTGTACAGTTIGATGAGTTTTGACAAACATATGCAGTCCTACAACCACGTCCGTGATCAGAATAGGAAATATT
TTTATCACTTCAAAAAGTTTCCTTGTACTCCCGTTGCAGTICAGICTCCTGCCCCACCCCAGCCCCTGGAAACCACTG
ATAGGTAAAAGCACTTTTAATCTGAAAGGTATTTAATGTATGGCAGTGTCAGTGGTAATAATAACAAGATTTATTCA
TTGGTTCACTGTATTTTTGAGCACTTATATGTGCCCGTTGTATGCAACCCATTATGCTCAACCCCTGCCCTCCTCAC
CAGGGATAAACTAGTGGCAGAGATAGACAAAGAAGCCGTCTICTICTATCACCCCTATCTTATAGRACATTICTTCAATG
TTAGAAATGCAGTATAATGTGGCCATTGAGAACTTGAAATGTGCTTAGTGGGAATGAAGAACTGAAGTTITTAACTTT
ATTTAATTTCAATTAATTTAAATTTATATAGCCACATGTGGCTAATGACTATCCCACTGGAAAGTACAGCTTCTATA
CAATATGATAATATGATACATTATAACGCAGGAGTTTAACCAAGTGCTAAAGCTTTACTATCACCAGGGTCACTGGT
GTTATGTGARAAGAARACTTACAATAGAAAAATAAATCCTTTAAATAGTCACAGACCTGAGAAAGTTTCCTTICTCAA
GGGAACACACATTGGCTCATTCAAAGGAGGTTAAAAACTAGCATTTAAGGTAATTTCATGAAGCTTTICCTTTGGATT
TCTCATGCTTATTGTATACATAAATAGGCAATTTTCGATGGGACCTAATAAATCACTGTITTITTITATTTGAACATTTT
AACAAAATTATCAAACAGCATTGCATTTATGTTCAACCTATTITIGTTCTGAGAAAGACAACGATTAAGTAGAAGTCAT
CAAAGTTACCAGAACAATTTTTGTTCTTATGTTTTAGAAGGCATTGAAGGTGTTTAAAATGTACACTTATAGAGTCA
GAGTACTATGCAACTGTGGCCCTTATAGTTTATCCGTCATGCATCTAAAGCCATTGTTACATCTIGITICTAATTGTG
CATGGATTGTCCAAGATACACAATTGGAAATTCCATTTTATTTATCAATTTGAAGAGGTTTCACCCATGTGGTCACT
ATGATCACTATGGAGTICACATTAAATTGAGAAGTCTCCAGAAGTTGCAGTATTTATTTAAAATTCTAACTTTCTTCA
GAGGAACAAATTCTCCATTTCTGGATTICTGAATCCTICATTAGCCATAAGGTTGTTGTAAGAATTITGCAGCTAATAGG
AACACATCCTGGGGAGAGACCAGTTGAAAAGTAACTTGGTTCTGAGTGARATTATACAGAGACAGTTTICTACTTICAG
GIGGTGITGCTAATGAAGCTATCATGGTAATTTTAGCCCATATGATCCCTAAACGACTTCAGAACCACTTTTICATICC
ACTAAGAACCCACTTCAACCACTGCCACGTTICACTACCACAGTATAATATGGAACACCCTCTGGAATTCAGTAAGTA
ACTTCTTAACTCATTIGGCTATAGAGCTTTGCCTITIGTAAATTCTTTCCTTITTGCAGTAAAAGAGATTGITTICAAAGT
AATCCAATTAGTCCCTAGGCATGTCTAGAAAGGTAGAGTCAACAACAGTAAGGTAATAGTCCTTATAAGATATGTAA
GAAATTATCAGTCATTTACTTTAAAATAATTTGTACACTTITTCCTTTTATATGGTTCTTCTATGTTGAAGCCAGTGG
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TCATCCAGTGATTAAGATTAGCCAAACTCAAAAGGCTAAAACTAAATTCAAATGGTATTATTTTGCTTTAATTTTAT
GCAATGCTATGTATTTAAATTTCATGAAAGTTTCGTATGGCATTGCTATCAATTTICAGTCAGGATAAATTTCCCGTG
AAATAATCCACAATTTTCAACTGTACGTTGGGTACAGGTAAGGAAACACCCTTAAGAGCTTATCCAGTTATTAGCTG
GTATTATAAATTTCAAGTAATTICAATGTTCAATTAATAAACAGTTACTTTARATGGGAAAGTATGAGTCAAGAGTTA
GTACAAAGGAGAATCTTAARAGATGAACATCAAAGAATCTTACTATTGATTTGTTGGTGCCTTTGCTTGCACTTCTC
CARATTGACTTGACGTTTTAAATTTGTACTGATAATCATCAGAGTCAAATCTGCTTTTAGGCAAAAAGTATCCGCTA
GTTATTCCCCTACTATGAARAGTGATGAGATGAATTGATCATGTCTICCAGTGTATGGATGGATGTCTTTGAGGAAGAC
CTACTGACCTTIATGTITTATCTTCTIGTCAGCATGGTGTGACTATGTGGAGAGACAGTGCTATTTGCTAAATACTTTGT
TTTTICAAATAAAAAGATTTCACAGATTATGCATTGTAGAATTTATAAGTATICTTITTIATGTICTTTGAATGTIGCCAAT
ACAATTTTTATGAAGTTGGAACTATTTTATCTATTTTAATGAAATTGTAAGCCTTICTGTGAATTCTTTTATTAATTT
TATTCTGAAGAAAATCTGACCAGGTTAGGGAAATCAGGTCAGGTTACGACGTGATCCCAGTGGAARAAGCTGAACTGT
GGACTGTGATTTAAAATAGGGAAGAGGTACTGAAGTGTTGTTTITTATTTTTGTTTACAAATCAGCCTTTCTAACTAT
TATGTACTCCCATCCTTCTATCTTTTTCTCCACCAGAACGTATTAACAGGCATGCATATAATTAATGCTTTICTTGA
GATAATATTAAAATTAACTTCATCTGTCAGGCCGTICTGGGCTAAAAGTACACAGTCAGATCTGGGTAACATTTGAGT
TGATGTAAATATGCCCACACATACTGACAATGCTTACCATTTATTIGTGTGAATGAAAAGCAGTGTARATATIGTTITG
TTCTACTAGGGAAGCTCCACATITTAATCAAACTTTGACCGTATTTCTAARATGCCAGAGCATCTGGAATTGTTAAR
GGAACTGATAGTTTTTIGTGTTTTTAACTGTTAGGATACTIGAAATCCAAAGGGTAAAGAAACTCAGCTGATTTATAC
GTTTCTTCCTICTTTATTTTAATGTGATAAAATGTAGTTITTIGTCATGGGCTGACARACAGTGGTAGACTACACTAAC
TCTGCGTTTGCTGGGTTTAATCTTACCCTCTCAAGGCATGGAATGGGAGCTCACTTCAGACCCAGCCATGCTTCACT
GTCCACTGCCTTCTCATGGATATAGTGTGAACATTAATTAGATGAATTCCATAAAGTGCTTTAAGCTCTTTGGAGAA
AGATACTCGCTGCATAATTATTCTTAACTCCCATACGCTCTTATGATATAAACCATTCTGCCAGGAAATCCTTTTTA
GGGATTATCACTTAARATGAAATTTTCATTATTARAAGCAGGAAGAATATACATCTACTGACAGACGAAAATGTGCT
TAAGGCGACTGCTTTTAAATAGGCAGAAATCCTGAACTATGGAGCCATCCATGCCTGAAAATACTGAGTAATAATGA
AAACTGGTAGCAAATTTGGAATATTAATCATCACATTAAGTTGCARAAGAANAAARARAATACAAGCCACATGCCCTTTA
AAAATACGTGCACAAATCTITTATTCTAGAAATATATAACTTTAGGCCTAAAAAAGTACAAAAAGTAAATTATTTTAT
GGCTICTGAAAGTATCCITAATTTACTCAGGTGACAACAATTAGTGTTTAAAGAGTTAGTITTTCAATCTTAGCTACAA
GTTGGAATTACTCTGGAAGCTCTAAAAAAACAAAAAACAAAAAAAAATAGAGATGCCTAGTITCCCACCTGCAGARAT
TCTGATTTGATTTTTCTGGTGCGAGACCTGAGAATAGGAATTTTTITTAAAGCTTCCCTAGTGATTCTAGTGTGCCAC
CTAGGTTGCCTTAAGGTAAACCTCATATTATGCAGAACCTAGCAATCACCTATCCTIGATTTTATAGACGAAGATCAT
AAGACCCAAGAGGGCAAATTGATTTATTCAAGATTGAATATACAAATGATAGAAGATTICACATAAGATGCAGTATAC
AGAGTGGCTTGTGGATTICTTGCCAATGCAGGCAGCAGAATTTTCTTTAGGGTTCACCCAGTTCAGGCACCTICTTTGC
AGCAGCACTTGACTAAGGTTICTTICTGATTGGATCATTATATGGGCAAARAGAAARAAGCTTAATTGAAARGAGCTGAA
CCCACATTGTGGAATGGAAGATATACAGTTTACACGTTATAAATGATTAATATTCATGAAAGCATACTGCCCTTTCC
TCTTCCCTTICCCATAGATGACATCATTGCATTGGTGTAGTTAGGTTIGGTIGGTTTCTTGTTIGTITGATCTTGGTITCTGA
CACAGTTICATCACTTATTATCCTIGGCTTATTATCTACTTCTACATTICATTIGTITCACTCACTCACTAATTAATTCAAC
ATGGTTTTTATTIGITTITGGACCGGTTATATGCCTGCAACGCTACGTAAGGCTGAGGATATTACAATGAACAGGAAAC
AACCCTGAAGTTTAAGGTATCAAGCCTTTGAGTITACTGTICTTTTATCATAGCTGATATAAAATTGAAGCCCCACTTT
TTTTGTTTTCAATTACTGAAAATTCAGTGCTAAAAAAATGTGGATTITTTATTCAACTAGATAAAGTACTACAATTAG
GTTTCCACTGACCTTGGCTGTTTTTGTTCCCAGTTGCCATTACATAAATCTGTGCCACTCACAACTTAGGAAGGGTG
TAACATTCTCTGTAATAGTTTGCCTTTCGAATAGTGTTTGGATTCATTACTGTCCCTCGCAGTTTGGAATAATGACC
ACTGAATAATCAGTGTTTGGAGACTAAATTAGTGCTGCAAAATTCCCTCAAATTACCTACTGTTCTTTTCCCTIGTICG
ATGTATCCTCATATTCACTATGATTACCCTGAGAAGAAAGATATTGTTGAGAACCACTTITACCTACTCGAAGTTTTG
GTATTTCAAAGATTCATACTTATGICATGTTGATTACATTAGCACTAATACTATTGGCAGAATTCTAATTCACGTTA
TITTCTTTIITTICCAATTICTICTCCATGCCTATGTGTTGTCCCTTCGCAGCTATARAGCCATGGCCGATTCATGGGT
GCTTTTGTTAAGGCGTTICAGCAGTCACGTTITGTAGATTTTTGAATGGGACTTAGAGCCCTTTTTTGTTCTTTATGTA
TTTCTCTATTTCTCAGCAAAGGAAATGCAGACATGCAAGAAATAGTGATCAARATGTCCTGTGTACTATTGTGGGTGT
CATTAATGGTATAGGGAGAAATAGAAAATAGTTGCAAAGATGCATTTAACAAATAAACGAGGTCTTGAGATTCACCA
TGAATGTGGCCCCTTCTATGAAAAGTAGTTAACATCCAACTGCAAAGTTGTACTGGATCAGTTTGACTTITAACCTTT
AGCTAATATGAARATATGGAATTGTGTGGTGGTGCTCACAAAAAAGAAAACTCATTTITICTTAATTATCATCAATTA
ACATGTACTGACTACCCATGAGGGAAAGTTAATTTGCTCTTGAGTGGAACCAGTTATTTGCCCTATTATTTCTCCCT
TGCTTATTCCCCTICTCCCTICCCTCCTICCCTTTCCATTCAACAAAGAAAAATAGATAAAGCAATTTCTGATTAGCCAG
TGAAAGCCTCTAACATAAAATTTCCAAAGATGTGCCATAAATTATCCACAAAATGTAAAACTTTTCAATTTITGGTTT
GCATTTTCTITTTTTCTTATTATAAAGGTAATAAGTGCTCATTATAGAATTITGAAAAATATAGGAAGTTGCACGGAAG
ACGAATAAAATCAGCCATAATCCTACAAACCTATTGACACTTGTACATATGTTTGTTATCTCTAATGCATTCATTAT
GATAATGCATCTTTTCAACCAATAGAGTAATCACTGGTGACTTTCAAATTTGCCTACTCATTTTTCACTCTGTGGAC
TTACTTTACTACCTCTTGCCCTTTITTCAGTAAATGAATAAATATTTAAGTAAGTAAATACAAATGTAATAACTTATG
CGCTCAAGCACACAGATACACACAGAGAGAATTTGGAACTTCGGAAATGCCATCCTCTCCCTAGGGCCGCAAGTGAG
TTGATAAGCACGTAAGGAAGGATAATCAGGGGAGCCTTCTCGTATTGCCCAGATGGCTCAAAATTCGTCATCTCTAC
CAAACAACTATTTGGAGCTTTGAAGAAATATCCATGACCCCTTTGAATTCTTICAGTTTCTTTCGCGTTCACTTTGAG
AACCAAGTGACAAGTGAATTITCCTGACTTIGGICTTTTAAACCTGTTAGCGCAGTTCCATTIGAGATTTTGTGGGCACA
AGATTGCAATGAAGAGATCAACAGGGAGAAATTCATTTICCCTATATATGTGCGATTAATCCGGAGTGCTAAGGGCAG
ATATAAAGCAGGTGCCTACTCCTGTATAACTTGGAATAAAACCATTTCCAAAGGCTGATGATCCTCAAGTCTTIGTTC
TGCAAATGACTGATGTATAACTTCAGGCCAATTTTTCTCCAGTTAGTCTGTGTCACTGGGAGTCCCATTTCTCGGGG
AGCAGCCCCATGCTTTGTCAGGTGCGGAGCCCACAGAAGGTTAATGCGAAARAGAAGGCCTCTTGCCAGACTGTITTTC
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CAGATGATACGTAGGGTTATTAGTTTGAGCTCCTTAAGAAGATTTITICTCACCTIGTCCTACCAACTTATGTITTATTT
CATTGGTGTTAGAGGGTTTCAGTGGCGGAAGTAAAATATTTAGCGGGGAAGGGACAGCGTTICATGGGAATTTTGCCT
AACTTAATTTTIGTATCITTAGCTCATICGTAGTICATTGTACTTTGTGTTTTGTCAACTGAATTTTGTTTGCATACAA
AGGCACAAAATGTTITGCTTCAGACCTGTCACTCTTATTTTTAGCATGGTTAGACAAAAACTGAGATGCTTTAATTGT
CTAACTTATCCCAGTTTAAGTGCTGCAAAATCTICCCAGGCAATGTCATGGGCAACTARGGGATARAATCAGAGATTT
AAAGGTGCCAGGTTTCCCACGCTTCTAACAGTTGGCGTTTTGGGTGTATACAATCCCTCAGCTTTICTTCTTITAGTTT
ATGGAGTCTTGTGGAGGGAATAGCAGGTTTTTAGCTAARAATTATCATGCTGTCGAGTTGGGTCTCTAGTGCATCCTG
AAGAGCTTGCATTATTTACAGAGGCTGGGCTATCATTITTAAATCCTGATGCTTCAATGCCCGTTATCATTCTTGACA
AACTCTTCCAGCCCGTGGTICTIGITTICCICIGITTGCTTCCATTTACTTTCCTGAGCAACCAGCTGAGCARAGATTT
ACATAACTTTTIGTTTAAACAAACCCTGTACAGTTCACTCTTTCAGCCAGTATGTAAACACTTTTGAGACACAGTTAC
ATTTTTCTATTTTAGTCCCAGATTCTGTTTATTTGCTACATTTTTTGTGCCCACATTTTTGTCTTTGTTAAGTCTCT
TACAGATTCACATGAAAAACCAGAAACCGTGGCTGCTCAAAAGTCATTAATAATGAGATTTTITAGCTACTGTTICTIG
CTTGTAAATTCTTCATTTCACATAATACAGTCTCAAAAGGCCACAGAGAATTCAGCCTCGCTTATCTCTGTGTTGCA
GATGATGGCTTCTAGCCTTACCCAATCCCAGTGCAGCTTGCTTIGCCATCCAGGAGTCGAATTTGTTTCCATCTGACA
TTAGCGTATTAAAAAGATTGGAGATCAACAAGCAACAATGTICTTGTAGAAAGGTAATCAAGGTTTAGAGCCTGTGT
GTCATGAGACTCCTAGCATTTGAAACCGCTAAGGGGTTGACCACCATTGTCCCAAGCACCTGTITTAAGATTCTTTCC
TATGATAAGGGACCTAAAGTGATTAGCATACTGATAAGATTTTCCTAGAATAACCTATTTATTTCAGTATTATTCTT
TCAAATCTTAATTACCATCTITICCTTTACCCAGGGTCTTCTITCTACCTCTACGACACATTTAATTACCTATATTIC
CCCAACCTGTACCATATTAAATTTTGAATGGAAGTTTTATAGGGTAATTTATTGGAAGGATGGCCTTGAGTGTCATT
ATGTTCAATGAATGCCCTATTTTGACAAAGAGATGACTAAATGTTATTGAAATCTTTTTAATCCACCACGCTTCTGC
TTAGATGTAAATGCAAATCTGTTCTTTACATTTGTGATTGAATTGAACTTGAAAAGTACCGCCATATTIGATTCCTTC
TGCAAATAAAATATAATTACATTTCCCTAAACTTTCTACACTCTCCCAAGAGATTGGCTGGCTTTGTATTGTAGATT
TTTGGTGATCACAGAGGACAATGCATTATCATAAGACCAATAAGATTITATTTTTACCTTGGTAAAGAATTTTAATTT
ATTTCTAGTTTCATTTTICATTTATATCCATCTICTTCTCACCCTCTGCTCTACAAAAGTATATATGACTATATAAATT
GAAAAAAATATCAAGTGCAAAATTACAGAAATAAATAATTAGGTTATITTAGTGGAGGAAGGTTTIGTTGTGGGTGGA
GGAGGAGAGGAGTGAGCCAAGAAAAACGAGGGACCATACGTGATCATATTTTTGCAGCTATTTTAAATTIGTTTGTGT
ATATACTTTARAATATTATAAAATAAAATTTTAAGTGCAATGCATATTITGGAGCCAATGATGAGGGATAACTTCAGA
AACGTAGCATCATCATCTAGTGCTTTCATAGTCCTTTCAACATTTCCAGATAGTTTTAATGGCCTGCTCATGGAGGC
AATGCCCTAATTTTAACATATCTCTTCACAACTCTGATTTICTTGCTTCCTAACATTAAATGTCTTCAAAGCTTCTTT
CACCACTAATTCCTTATCAAGAGGATAAGCCAGTTTATTCTTTAAGAAAAACTAGCTACACAAAACCGTAAGTCATT
CCAACATAAATCCTTCACTATCCTCTCTCTATAGATTTGGTTTTGATTCCTCCTGCTGAAATTCAACCTTCTTTICTT
CAGCTATCCACACGTCTTACCCICTAACTTCCCTCAGGAGTGTCTATTAGCTCCCATTACAGTGACCACAGTAATAT
AGTAATCCCCTGCTGTTCTCACTCTCCACTTCCTTACACTGCGTTTTAAGTCTCTTCATATTICTTTATCACCTTGTA
TCATGCATCGGTTTTCTTAGTTGTTTATTTTATGTTGCCTTCATAAATTCCATGAGAGCTCACTGCCGTATCTTTAG
AACATGGAACAGTGCTTGGAACATAATGGGCATTCCTTAAATAGCTGTAGAATAAACTTTCAAAATCAACAATAATG
TATTTGCCAAATCCATTGGCTICICTGCCATTTTATCTTIGTITCAATACCACTGCGATATTCCCCTTCCTTTTTTTTT
TTTTTTAAAGTCTGTAACCCTTTAGCTTCTGTAATATTCCTAGTTTTTTATTICCTCTCATGTGTCAAAATCATCAGT
TGAGGCTTATTGTTTTCTCTTTCTCACTCTGACCTCACCTTTGTTTACATCTCATCTTCTGGCTTITGGCTATCCTGT
TTTTTATCTCTGTTCCAACCTGTATTTCTAGCCCTACTACCTGGACATGACATGTGGATATCTCCGTATGACCGCAG
TTTCCATATGACTTTGCAAATTCATCCCTGCTCTCCCCTCCAAAGTCATCCCCACAATTGACTTCCTGTTCCTTICCA
ACCTATTAAGGTTCAAACCCACTTTTGCTCCTCCTTTGCAGGCTACACTTTTCCTTCTCAGTACCTCTTTTTTTITCC
AAGTTCTTAGATAAAAGTCATAGTACCTTACGTTGTAATTGCCACTGGTCTGGTICTTITCTGCCTIGCTTITCCTTTICCA
TTTGTAATCACATTATCCATTCCAATCCATTTATAATACTGTGATCAGCCATAAAAATAACATTTATCATATCGTIT
GICTCCTTAAAACCTGTAGTAGATCCCCTICTATTTACRAGATCTGGTATAAAATCACCCTTCCTGATATTCAATGCC
TGTTTTAATATAATCTCAATATTATGCGTCATARATCCCCCTGTGTTCTTGCACTTTTITATTTCTTATACATCTCAT
CAACCATGTICTTATCAACTCTCAAAACCTGTATTGGTTTTCAGGAARACTCATARAATTATTCTTTTGTAGACCTTTT
GTTTIGTCATCTTTGAAGATCTCTCTCTGAACTACAATATTTTGTCTGTATAATCAATTTGGAAATTCATCAGGTATT
GAAATATGACATGTCTTCTATTIGTCTTGAACATTAATTAAAACTTTATTTGACTTITTATATGCTITACATCTTGTTT
CCTCACGGAGTGTTAACCTACTAGARAGTAATAGTTTAATCTTATATTTATTITAATTICAGATTTAGTAGCATACTT
TACACGTGGTAGGATGTGTAACTGCCTTACACCTTGCTTACGTGAGTTATTAATGTITITCGTATATTITAATCTGAGG
ATGTACTAGCAATGTTAAAACTGTACCGCATGAAATTGAGTAATTGAACTATTTGTTTTAAATGTGTTGCTITAACTT
ATTGTACCATTTITCTCATAATCACAGCTCAAGTTAACTTTGTGGTTGTACGTATTATTICTTGTGAAATGCCAACAA
ACTTAGAGCAAGGAAAATAACAGGTATAATCATACTATARAGGCAACCTTAACACTAGCATAGTICTCTTAGCTCATA
TGGTAACTACAATAATGTACAGTGACAAAGAGAATATTGTACTTTCTTAGCACACACTTTCCTACTACTCTACTGTT
GTGGATAAAAACAGACATACTTTAGGAGAAACTATGTTATTTCCAAATAATGCCTTAAAGGTTACTCCAGGAAAAGG
CATTTACATAAACTATCTAGGAAAAGAACCTTTTAAATAATATAAAGAGCTCACCCAAAAGGACTGAAGTGTTTAGT
TGAAAAARAGTAAAAATGTCGAAGACTTTGAAARATAGTTTCTTGCAGTATATTTITCATCGCTTICCACTTACGTTAT
GAAGACATTAAGCGCTAGTTTATCAAAAACTATTTTTGTACATGICTTCTAATGACAGAACAATGTCAACATGATTT
TCATCATTGAGAATGCGTAAAGAAACCCTTTGTACAGTTTITTTCTATGAATGTTCCCCTAAGATTAAAGCAAATTTC
CAACACGAATTAGGCACTCCGAAAGGAGGAGGGGAGGGAGGGGAGCAAGTGCTGCAAAACTTCCTIGTTGGGTACTAT
GTTCACTATCTGGGTIGATGGAATCAACAGAAGCCCAAACCTCAGCATCACGCAGTATACCCTTIGTAACAAACCAACA
CATGTACCCCTGAGTCTACATTAAAAATAGAGATTAAAAAAAGGAAATCAGTATATAATCTAATAAATACCTCTCAA
GCTTTCTCATTTTTAAAATAAAATTTTAGATTATTATTTTAGGAATAAAATAGGCTCTTCATTGTATATAAGTTCAT
TTICTGAGTTGCAAAAATCCTCTCTTTATGTTTTTTTCCCCGTATTAGCATGTTTTTICTCCTGTITTITTCCCCACTCAA
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CTITGGCTGCCACAATCAGAAAGCACAAAGACAATTTITTTICTTGCGCTTGTAAATCAAAACCTTAGCATCAGACAAAA
TAACTGCTCCAGGTCTGTCAAATAGATTCATTTGAGCTTTCTTCATGCATTGAATACGGCAGAATTTICTGACCTGAA
GAAATCTAGCCTTTTCCAAATTTGCTTTAAGAACATTTTGCAATAAATTTAATATAATAAAAGGARAAAACACATCA
GGCTAGAATTTGGAACCGATTGTTATTAAAAATCTCAAGTCTATCAATTTAACTTCAACAAATTACTTAATITCTGT
GATGGTTAATTTCATGTGTCAACTTGGCTGGGCCGCAGGGTACCGAGACATTTGGTCAAACATTATTCTGGGTIGTGT
TTATGAGGCTGTITTCTGGAGAGATTCACATTTGAATCAGTAGAGGGAGCAAAGCCGATTGTTCTCCCTTGTGTGGGT
GGGTCTGATCCAATCAATTGAGGACCTAAGTCCAATCGATTGAAGACCTAATCAAARAGCCTGATTAAAAGGAACTC
CTGCCTGATAGCTAAAGCTGGAACACCCATCTTTTCCTGCCTITTGAGCTTGAATTGAAACCTTGGGTCTTCTTGAGT
CTTAAGCCTCCAGTTCTGGGGCTGGAACTTAACGTCATTGGCTTTCTTGGTTICTCATGCCTTTGGACTCAGACAGGA
ACTACATCATTGGCTTTCCTGGGTCTCCAGCTTGCTGACTGTAAATCTTGGGACTTCTCCAGATTCGTAATGAGCCA
ATTTATTACAATAAGTCTCTCCCTCTCTGGTTTCGAGAGAGAGAGAGAGAGAGACAGAGAGAGAAATGAGAGCACAA
GAACGTGAGTGTGAGAGTGCCCTAATATAATTICTCTAAATATCACTGGTTACTCTTCAAAGTTATAAARATTGGTAT
AAAAGGTGACCTCAATTTTTCATGGAGTTAATGTATGAAAGTCACAATTAARAAGGAAGAATTAGTTCTGGTGTICCT
GAAAGTTATTTGAATARATTAATATGCTATGGAGGCTTITAAAATACTATGAAAATTTAATATTGTATTATTICTTAGT
GTTGCTATTITTTAAATAGCACTITTITCTTTICCTITTTTITTIITTTTTTITTTTTTTTTTTTGAGATGGAGTCTCACTC
TGTTGCCCAGGCTGGAGTGCAGTGGCATGATCTCGGCTCACTGCAAGCTCCACTGCCCGGGTTCACGCCATICTCCT
GCCTCAGCCTCCCAAGTAGCTGGGACTACAGGCGGCCGCCACCACGTCCGGGTAATTTTTTGTATTITTTTITAGTAGA
GACGGAGTTTCACCGTGTTAGCCAGGTTGTTCTCGATCTCCTGACCTCATGATCCACCCACCTTGGCCTCCCAAAGT
GCTIGGGATTACAGGCATGAGCCACCATGCCCGGCTITAAATAGCACTITTTCTTGTGAGTCACTTTTTAAATATTTGT
GCAAACCTTGTTGCCATTCTACTCAAGCTAATATCCTAAACCGAGGACATTATAACATTTCAGGAGTCAAAACTTCA
GACACTTAACATAGTATCCTCAGGTTCATCCATGTTGTICATAAATGACAGGATTTTATICTTTTATATGACTCAATA
ATATCCCATTGCATATATATGCAATATTTTCITTATTCATCCATTATTAAACACTTAAGTTIGATTICTATATCTTGGC
TATTGTGAATAATGCTGCAATARACATGGGAATGCAGATATCTCTATGACATACTGATTTTATTTIGCTTTIGTICTICTIG
TCCCCAGTAGTGGAATTGCTGTATCGTATGGTAGTTCTATTTTTAAGTTTTCGAGGAACCTCCATACCGTCCTCCAT
AATGGATGTACTCATTTACATTCCCACCAACAGTGCATAAGGGTTCCCTTTTICTCCATATTICTTGCCAACACTTTTT
ATCTTTTGTATTTTGATAATAGCCATICTAACTGGAATGAGATGATATCTICATTGTGGITTTIGATTITGCATITTCCT
GATAGTGATGTTGAACATTTTTTCATATGTTGTATTAACTAAGCCAAACACAGAAAGACAAATGCAGCTTIGTTICTICA
TTCATATGCACAATCTAAAAACATCGATCTCATAGAAGCAGTAAATGGACGGTGGTCACCAAAGAATGGGGGAAGTA
GGGGAAAAGCGAGAATGGGGAGAGGATTGTCAATGGGTACAAAGTCACGATTAGAAAGGAAGAATTAGTTCTGGTGT
CCTGTTGCATAGTATGGAGACTATTGTCAACAGTAAGGTATTGCGTATCTCAAAACGGCTAGAAGAGAGGGTTTTGA
AGGTTTCTACCCCAAATAAATGGTAAATGTTTGAGGTGATATGCTAATTTTCTTGATTTGATCAAGTAARAGGTCTTA
ATTGTTTGGCAATTAAGACTCATGAATACAAATAAAGGTCTTAATTATTTGGCAAAGCATGCTGAGTTITTGTAAACA
ATTCAGTAGTGATTTTTGAGAATAGGTCAATAGCAAATATTAATTAAAATGTCTTCTATTTATGACCTACAGCTAGA
TGGTAAACAGATAGATGATAGATAGATAACTGATAGATAACTAATAGATGACAGATAAATGATAAATAGATAAATAT
AGATAATCGAGAGAGAATACCTTITCCCTTICACACACGTGCATATAGGCACACTCCATTTCTATCATAGTTACCAGGA
TTCAGACATTTIGTCTCACTATTTTTICTCAATGTGAACATGCATATAGGAATATTATAGTTITTIGTTCTGTIGCCCAT
TTTAGTTCGTITTTTAATATTTCAGGACAAAGGCAATATGGCGGTITTCACTTTGTTTTTICATTTTTGCTTATACTTT
TTAAAGCTCAGTGTAGAARAAGTTTGAAAATACACAAAAGTATTARATTAAGACAGCTGGGCACAGTGGCTCACGCCT
GTAATCCCAGCACTTCGGGAGGCCAAGGTGGGTGGATCACGAGGTCAAGAGATCGACACCATCCTGGCCAACATGGT
GAATCCCGTCTCTACTAAARATACAAAAATTAGCTGAGCATGGTGGTGTGTGCCTGTAGTCCCAGCTACTCGGGAGG
CTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGGGATCACACCACTGTATTCCAGCCTG
GTGACAGAGCGAGACTCTGTICTCAGAAAAARAACAAAACAAACAAACAARAARAGCACCTATAGTICTTTCTCCCATAG
GTTGCCTITCTITAATGGGTTTTACACCTTTTIGATGITTTCTTGAGTTCTGTCCCATTAGCAAGTAGTATTGTACARAAA
AAAATTTTATCATCTITTITATTTAATATTITTATTGATGTTTAATAATTAGAATTATTITTAAATTTTATATGTCATTTT
AARATGCAATACAATATAGTAAACTCCCAGATGTGATTGTAAATAATTAATTATTCTCCCATTATTGGGCATTGGGA
CTGCTTCCACATTTTGGTCACTGCAGTGAACATCCTTGTACATGAATCTGTATGTTGAAGTTGATTTCATTCCACAC
TCCCCTTCATTCAAGGGGCTCCAACCATTICTICGITTTICTTTCAGCTTCTTTATATCCAGGCATATAAAGTTCCTTCC
TGACTCGGGAGCGTCATACATGCTGTITTTICTCCATCTGGATAAGTAGTTAATTCTGTTCTTCTTTGTGCATCTCCCG
TTTCAGTAACTTCATCTCCAAAGCCTITTCCAGGTCACTTTATCTAAAGTTACACCATAATCTTGCAAATCCTCAACT
ATTGAGCATTATTAGTCTICCGTITATCATTATTICTCCATTATTICTCTGTGAAAGCATCCCGTGATTTITCTTTTIGTCCC
TATTACCACAATATGTGTTTATTCCGTGTATGTACATCTTTGTTTGTTTATTIGTTTGTCTATACCTGCAATGAAATG
CCTAAGGTCAGGAACTGTCTGATGCAGGATGCAATGCGCTCAATAAATATTTACTGAACAAATTAATTCATTITIGCTC
AGTCTTGCAGGCAAATGGTACTTCTIGTATATTTAAATATCTAAAATGAAAGCGTTACTCGTTACTGTTIGGTTIGTCAA
TCAAAATTTAAATGTCGATGTTTAAGCGTGAAAGACCTCTGTCAAGTTAATCTGTACTTACCCAAAGGCTATTATGT
AGAAGCGACATAARATATTTTCCTAAATGTTGATTITCATATTTTAAGAAGACAATGAATGTTITCAAAGCATTTTCTT
CTACACAGCTATTTATTICTGGAGAGTGGGGCATATGTTTCTTAATATTGTTAAAATTGGCAAGGGGATACTGTTGCT
ATATACAAAGAACACCTAATCATCATGCAGACGTITTIGTITTICTGGCTCTCAGTTATGAAAAGCAGAGATTTTAAAARA
GITACCTITTATATGCTAAATTAGGAATGGCAGAAGGTAATATTICTAATGTTTATAAGTGGTICTTCTCTGAGTICCTT
GGTTTCTATGTTTATGAATTCTCTTTTTGAAAGAAATTATAGTTATTATTACCAGGTCTATTCTTTTACATTGTITTC
TAATTCTATGGTGATCTTCAAAATAGAGTATCAATTTTAAATACTTGGGAATGAAATTATTCTTCCCATATCATTTC
TTTGTATGGCATACATTGTIGATTTGTTIGTCCCATCATTGTTTCAGTATGACCTIGITACTGCAAAAACATATTGAGAT
AAATCATCCCACATACTCTCGGCCAGGACAGACATCACACTGTTGCAGCAACACTTCAGATGAGCCCCATTCAACCT
TGTGTTTTTATAGAGAAGGATGCCACATGTTTATATTCATTTCTGAAGATTGGCTCATATTATTITATTGAAACATAC
TAGTTTAAAAATCTGTCCATTTATATAACACCTGGTCTATCTACATAACTTIGAATTACATAAATATAAAACTARAACT
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TCCCCTCTICTCCAGTGTATAGCTTGCAAGCAAGTGCATGTGAAATAAATTAAAGCCTTGTITTIGTIGTITITTITITTICATC
ATGTGAGTACAAGACTTTTCAATAAAAATGAATTACTTTITGAACATATTTGTITTGGACAACAAACAAGAGAARAGAT
CTATTTGATTGATAGTGGACAGAATTTTCATTAAGTTCAACAGCAGAAATACCACAATTGCATCATTCACCTTCGTG
TATCAAAAGARAACAGAAAATTAGATGTGATGAACTCTACACAAATGTTCACTATGCATACTTTACCCATTAAATAC
ATTATCAAGAATCATGTCAGCATGACATTICTAATATAGCAGCTTTACAAAAACATGTAATCTAATCTAGGGATGCTG
TTIGTCCTCTTTAAATCAGCTTCARACATATTCTGGGTTGATATTTCTCATTCTTTTTTGATCCACATTGTTITATICA
CATAATGATTATATTTAACTGAAGATAACAGCATTATCAAAGTGAAAGACAAAATAGATGTTTARTAGGARAGTGAG
TATCGAATCATCTTTITTTCTACCAAAAACATCTATAATTATGAAGTATTTGGTTAATTATTTTICACAATAATTTAAA
AGTGTACAACTTGCCGATTTTITTIGTACTTICTACTTTITCATGTCTICGCATATATCTCTITAATATCTAAGTATTTIG
AGTCAGAAARGAGCCAGTACCGAATAATGGGAATCTCACTGARATGTGATAACAATCTGGGGCCTGGTCCTGGGACC
TTTATCTGCAGGACAACTTGGACAAATATTTAGACCCCCAATTCCTCGTCTTTACCCTAGGAATAATAACACATTTT
TCTGACCTCATACTTCACGTGGATCTCARATGGAACAATCATCTGATAGCACTTTATGAAGTATATGAAAGCAATAA
ATTATCACAATAAGATAATTGCAATTATTCTTITGGCATAGTATTAGTGATGICTTTATCTGTCTGACAAAATCAACA
TTTCTGTATGGTAACTGCCTTTCCTTGTTTTAACAGAAGATCATGCCAGRAARAGATGAGTAGGTAGATACTTAACTT
GTTGTTCCTGAATCTGGAATGTATTGCAGATGTCCCAGACTGATCTTTGTTCTTTITITTITTICCTTACAAATTTCTTTT
CACATTGACAGTIGTGATATTTCTTITAAATGTGCAATACATAGCTAACCTTATTTGTTTGTGTTTACTAATTAAAATA
TCTAAACTGCTTAAAGGAGAAAATTCAGTTTTAAGTTITTATTGATTITATACCCTTCTTCAATCCACATAGGATTAGG
GTAGTATGTAACAAAATTTCAAACTATAAATGAAATATTIGAGTTITTGTATTAAGGCCAAGGATGAGGAARRAAAANG
TAAGTATATATGGAAARRGAATGGTATTGAATGGGAGTTTTGATGGAGCATGTTGACATCATGATAATACCTATTAT
CTTTATATTCTGAATGTCAGAACAAAATTAGAGCAATTTTCCCITATTTCCCTACAATACGTCTGTICTTAATAATTC
TAAGCTTTCCTGATTTCAGTAGTAATCTGTATTITTGCAAAAGGCAGCATGTTTATAAGATATCAAGTAAACTAAGTT
TATGGARCTTGTAACAGCATTTTTAACAACATTTICTCCCTAGATAGTTCATGGTAGACATGAATTITATTCAAAACTA
GTATGTAGAAAAATACCATTIAACAAAAGCTCTGAAATTATATTAGAGGAGCTGAATAATGTTACTTGAGAAAGAATA
AAATGTTATTTATGATTTTTGGTATCTTTTACCCACTATATATGGCCATATCTCTGARAAACTTTAGTRAATATGTAC
TAATGCAAATATGGTAGTAAATTATGTCTACAGGTGCTGATACCATAGTAGATAAAGTATGATAACTTITATTITTAAA
ATATCATATITAAATAATTAARTATACAGTACTGGGAAAGACTATTTTATCTATICTCTCACTCTTIGAATARAAAAAT
CCAGAAAAARAATACCTTIGTTTTGGTAAGATTATATCAATTTATTITCCCARATGGGTAGAGGGTTATTITTITTITCTGAT
CATAAACGTATGTCTCTTCATTATAAAAATCCACTAAAAGTGATAGAAGAAAACCAARAGAATARATGTARACAATG
ATGCCATTTTCCAAARATCACCTTCGACATTTTITICTGGATATTGATACAGTCTAAATCTCTTTTCGGAAGACTCCCT
CCTGIGTAGGTTCCCCAACTACTCTGCAATCTTATTTCCTCTTIGTTCTGTTCTTGTAGARAGGAGACCCATTGTCAC
CATGTCAAATAACACAAAATGGTGCACGTATAAGATCATTGTICTCTGTCCATTATTITGCCAGAGGACCTCAAACTTT
TTCAGGTGGTGGGCAACTGGATGTCATGCTGCTCCTTGTACAACAGAACACRATTCATTATTTATATGGTTIATTTCA
TTTTAAGAAAATTTAACTTTCATTAGCTGGAAARARAAAAGAAGTGGTTTTTAAGTTGTTTAGAAATGTGAAATTCAA
TTTTCATACTGCAAAAGAGATTCAACTGCAAACACAGGCACACATGTICTIGGTGTAAGAACGAGTITGTCATACAAACC
CAAATTAGCTGCCTCCACGTTGTCTTTGTTAACAAGTIGTTITGTTTGCTCCTTGTITCCATCATTICAGAAATGCTCTTT
AGCAGGAATTGATGGAACACAGTCGCAGTGACCTCTTCCTGTCTTTAAAAATCGAGATGACATTTGCCCATCTGCAG
TGTTAACATAGTTCCTCAAAGACCACTGACAGTGGGGTAGGACTGTATTGCGCAAGTTCTCTCATTTCCCTAGAATA
TAATTGGTCCAGGGCCAGAGATTTTAGCTCATTTAGAGCAGCAAGGTGCTICTITTTAAAATTCCCTCACCTATTTTIGG
GCTTCATTTCCCTTATACGGTTATGCCTTITTICCAGTICTGATGAACATTCTCCTTGACAGAGCAGACAAGCAAAAGGA
GCTGCACACTGCTGCTITTICTIGTIGTICGTCTICTATCCCTAACCTTCTCCCTTCTGCCCCAATCAGTGAACCTTCGTCTT
TCTGGTTCTTCTTCCTCCARATGGAAGTAAAAAGGCCCTGAATGTTGTCTTTACCATTATCACGAGCCTCAATTCAT
TCCAAGCTCAGCTTTTCCTCACTGTTTATACAGTTICTATATIGTTCTTICTAATATTTIGCCCTCAGTTCTCTIGTCCCT
CGTTICITCCCATGTTCATACTCTATTAGAATCTGAGCACCTTTGAGGTTGTCCATACAGTGGCACACATCTTTGTT
TTATACTCACTGGGATGATTTGCCATTATATTGTCAAAATTTTATTCTAAAGAGCTTTTACAGGCTTTCTTGAGCCA
TITTCTCTTGAAATTCRAGATCGTTGAATCTCTACGCTTTTTCCTTCTTAATCTAATAAACATACACCCCCACATAC
ACACGTGTGTTCCTGAAAGACAGATGCCACTTGACTCGTCTTATAGATTIGTCTAAATTGATCATTGTGTGTGGGGAT
AAAAGGGTGAATTGTATAATATCCCTGATGGTTCACGAAGTCTGTTCCTIGTATAACCTGATTAGTCTTICTGAACTCT
TTTAAATTCTGTCTGCAAATGACTGAGGTTTGGCAATCAGCCTATTITCAGTITAGTTGTTTITCTTGCATAAGARAGGGT
CCATATGTACTGTGTGAAGTAAGAGAGAGAAAGTACTTAGATTTGCTGGATGCCCTGATTGTTAGCATGGCTAAGGT
ATTGTGTAAGTAAGGAGAGCAGTTAAAAATGATATTIGTTTTTATTTCTTAATTGAGGTAARAATTTTATATAAGATGA
AACAGACTTATTTGGGAGAGGAGGAAGAGTTTGTTCTTACATAACATTTICAACCTGTICATATTTAGTTGAGAACTTC
AATCTGTCAAGATACTTITGTATAATATTCAGATTICTGCCATCTAATATATTITTCCACGCTTTCTTACTGGGTGTGAC
AGTAACTTATACTGIGGCAGGTGTATAAGTTAGTAAAGATATTAAATGCTCAATCTGTITAACTTITTIGTIGAAGTGGTC
CCACTGATAAAGTGACACCTCAATAAAATAAAAATTTCCATTACCTCAGAAAGCTTTTTCATGCTACCTTCCAGTCA
ATTCCCAGCCCCAATAGGCACCTATTCTTCTGATTTATATCACCATAGATTAGTTITTIGTICTTITTITAARAATTTGTAT
AAATGAAATCATACAAAATGTACTATTTTGATCAGCATACTACTTTTGAGATTCATCCATGTAAGTGTATCAGCTGT
TCATTCCTTTATTGATGATTAATATTCTATTGTATAGATATACCACAATTTATTTATCTATTICTCCTTTTGATGGAC
ATTCAGGTGGTTTTCAGITTTTIGGCTGTTATGAATAAGATGCTGTGGACATTITGTGTACAAGCCATTITGTGAGCATA
TGTTTTCATTTAGTTTGAGTAACTCTGTAGAAGTGGAATGGCTGGGTGARATGTTTAAATTTATGAGATATTGTCAA
ACAGCACCTAAACAGTTTTCTAAAGTGGTTIGTGCCATTTTGCAATGCCACCAGTGATGATGGAGAGTTCCAGTTACT
CIACATCTTIGTICAATATTTGGTCTTIGTICAGTCATTTTAATTTTITGCTATCTTACAGAATATGTAGGTATATTGTTG
TGGTTTTAACTTATATTCCICTGATTACTAGCACTATTAAGCATCTTTTCATGGATTTATTGGACATTCATATAGAT
TATGTGTGTTGAAGATTATTACCTTTATGATTATTGGGTGAAAATAGTATCATTTTGAGGTCATTCATATAACTTGA
AGACTGGGAATGACAGACATTTTICCTGTTTTGTITICTITITTCTTITTTACTTTATCTGAAGAGTCTACTAGAATGCAGT
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GTTGCIGCCTGAGCAGCAGGGCATTAGCTTTGTAAAAGCTCTGTTCCTTGGCAACCCCACCACTAATATGAAGTGCA
GAACATTTGAATTGTCTTTGACCAGCTTCAGCATCAGCACTATTTTTTTTTITITGCTAGACCCCTAGTAGGTATTTA
AAAGTACAGAAATAGAATTTAATCATGCTTTTTACCAAATGTGCTATGCTCTTAGAGATTICTTTCAACGTGCATAAA
AATTCTGCAGTITTCACCACATACCAGTAAAAGAAACTCAGTCACTCATTTAGCCATTTAGTAAAAAGAACAAATTAA
CTGATGAGCATAGTGGAGACCTCAAAGGTAAAGAAGACAATGTCCCTGAAATAAAGACAATCATAAATTTTICAATCA
AAATAATGARATTTAGGCTGGGCATGGTGGCTCATGCCTATGATCCTAGCACTTTGGAAGGCTAAGGTGGGAGGATT
GTTTGAGGCCAGGAGTTCAAGACCAGCCTCAGCAAAARAGTGAGACCCTGTCTCCACAAARRAATTTTAAAAATTAT
CTGGGTGTGGTGGTATGCACCGGTGGTCTCAGCTACTCAAGAGGCTGAGGTGGAGGATCACCAGAGCTCAGGGGTTIG
GAGACTACAGTGAGCTATGATTGTACCACTGCACTCAAACTTGCATGACAGAATGAGTCCTTIGTICTCTAATAATAAC
AAAATTTAATTTTTATAGACTGTGAAAAACCATTATGTAGATACAGTTCAAGTACAGTATGATTTTATAGGATAGAT
AACTTTTGCTTGAAAATGTATTICCCAATTTATAGGATAGATAACTTTTGCTTGAAAATGTATTCACAATAGAGTTAG
TATTTGGGGCACACCTTTATCCATTTAACAAACATGTTTTGAGCACTGCCAGGTAGCAACACGTTACTAGGCACTAG
AGTGAGAAAAGATTACAGTTCCTGCTCTCATGGATCTCATGGTCTAGTCAACTGGAATGAAAGGATTACATAAGTAG
AGGTAAAGACACACATGATGGAGGATGGAGAATAGTCAAAGGTCTGGAGAATGACCAGGACGTCACTGTGAGTTGTC
TAATTGCACTGAAGCATGGATGAAGAATTGGARAGTCATTGTAAGAAGCCTAAAAAGGTATCTCTCAGGGATGCTAT
GAGGTICTGAATGTTATGTACGCTATTTGGGCTTCAACAGGCAGGCACTGAGTATTCAGTATAAATTTTTGAGCAGG
GAATCCACCAGAAGAACTATGCATCTGGAGGATTAATCTGGAAAGATTGTGTAGAATGTTATGCAGTGARAGAGTCT
GAGATGAAACAGTTAGGAGGGTIGTATTAATAACATAGGTGAAGTGTAATGAATAACCAGGCTGGAGGAARAGCAATA
ACGATGGAATCAACCGGGCAAGAAGTATAACAATTAGGATCAGTAAAATAGAATTTGGATTGGAGGAATGAAAAAAA
AAGGGACAAAACAAAGTTGAACTGCTGGTATCCATACTGGAAAATACAGATGTCATTCAAATAAATAATGTAATGAA
TATAAGAAACCAGTTTTAGGAGTGAAGTGGATGTTGGCTTGAAAATATTTCCTITTIGAGGTTTCAGTCAAATGAAAAG
GTCCTGAAATGCTACGTGGTAGCCTAAGAAGGAAGCGTTCCTAGAGAGAAAAARATTAGAAAAGATTTACATTTGAT
AATTTAATCTTTTCCTTCATACAAGCTAAATTGATAAGAAAGTAAAACCTATAGTTTTCACCACTCTTITTACAAATA
TCCCTAACCTTTTAGATATTCACATGAATAATTGAGAAAAATCTAACAGATGACTTGCTTATGTCATTTGTCTGCTT
TATCCTTAGGTITCCICTGGCTTATATATTIGTTCAATAAAATACAGATCATTGATATTGTACAATGTACTGATAATGG
GGAGTIGAATCCATGCTTGTGCATTICTTTITITTTTITITTITTTTTGATTTGCAGAGGGCGTGCCCAGTCARCAAGAGAG
GCACAATTGTTTITTATCATCACCTICTITCTCATCTAATTCCATGAAGGAGAGTAGTATTACCATACAACAGATAATGA
GTTGGAAAACAAGAAACCTAACCTCAGAACTTAAGGCTTGGGGAAAAATAAAAGAGTAATTTGTGTTTAATGCCTGT
ATAACTTGGCAAGAGGGACATATAAGGCTTAGTGATGCCCAACATGTGCTTAGATGTGGATTGTTAGTTGATGTCTT
GGGGGTICTGTAATCTAAGCTAAATGCTCAAAATCAATTAATTGATGTTAGACACAGAGATCTGCTTITGATCCCICT
TTATCGTATTICTAGGCCTTCCCATTICTCAAGAGCCTGAGAAACGACAGCTTTCCTTAATAACTTGTTATTTGTGGT
AGGAGATGARACTTTGATAAAAACACAATTATTTTTAAATGTICTCTTTTTCACTCTAGGCTGTTGTATGTATTITCARA
AAAGTTACTTTTGACCCTTTCCAGAATGAGAAAGCAATCAAGAAGATTATAATATCTTGCTTAGTITTCTGCTCAAT
TTATCAACAAATATTTICTTAAGCAATTATTAAGCTGAGCAGTGCTCAGCGCTGTACTTGGTGATATAGGAAATGGGG
AAAAGACTGTCTTTAAGGCCTTTATAATAGTAATTACCTCAACTTGTICTIGTTITCTTTTCCTTACCATITCGCCAAAT
TCATTGATCTATCTIGTTICTCAAAGCAATCGCCATAGTTATATTIGTAACACAGCATTTTICTAGGGTGTCCCCATTAA
GTTGAGAGTGTTGACAAGAAAARTACAAGCTTATTTATCATTGTAAAACTTGAGACACCTAGTAGTTACCCTAAATTA
AATATTTGTTGGAGTCAGTCACACTAAAGAGAACACTTACTGCATTGAACAATTTACCTACATTAGACAGCATTITAA
AGACTATGCCACAGCAAAGGCCCATGGAATTCTTGTGAACACAGAATAGAAGTGTATTAAGGAACAAGCTTAATTCT
GTTCTCTTAAAGCACAACACTTITCTICAAAACATATTTTGAAATCACCTTTGACCATTTTITTTTAACTAATAGGTGGG
TGGGAGTTAGGGTAGGAAAACACAAGCAGCTTCATCAARACGATATTCTATITTCTTCAAATTTGTGGGGAATCATA
CGGCCICTCAATTTTICTACATTATGCTAATTATGATATTAATCTCTCTGCCAGCAAATGAAAATAATACATATTAGA
TGTAGCAAATGTCAATAATGACAAAATTAGTCATCATGCAGATACTCAGGGATTCCCAAAATATGTTTGGATTATGA
TTGCTAGCTTTIGAGITIGCCCAGAATCGTTTCAATAAAAATAAGGGACTCAAACACATTTGGAGCAAAACTCACATC
ATAAATTTTAGACATAGCTCTGCCAATAATGCTCTCAGTTATATTTTCAGTCCTAATATTTICCTCTGAGTTCCAGAC
CAGTATCTTCAACTGTCTGATTGATACTCTCTCCTTCATTTCTGTCTCCAATGCATTAAGTCCTGTGTATTTACTTT
CCAAATGCCACTTIGGTTCCATGCACTTCTCTCCATTTCTGCCACTGACTCCTCCTCAATCCAAGCGACCATCTTTCC
TCACTTTAACTACCATGATATCTCCIGCTTGGTCTCCTTACTTCTATTICCCGGGCTCCTCCAATCCATTCATCCTCC
AGCAGAGAATGATGACTAGCACCTTCCACAGTGTICTGGCTAATAGGAGGTATCCAATCAATAATTGACTTACAGAGT
GAAAATATAGGCATGGCAAATACCAGTAGAGAACTACAGGGTTTTAGAACCAATGACATTAGATACTTCCATCAAAT
ATTTACAGTGTATAATCAAGTTIGACTTGCACATTGTCTTATTTTTGARAAACAATTTTGTTIGGCTTITTTCTATATGC
ACACATACATATTGTATCACCCTCTACCCGCCAAATGGCTTTTGAAGAAGTATTTATGTGGCTCCAAATTGATAATA
CCTCTAGAGAGAAGAGAAATTAGAAATTTTAAAATGACCTATGCTTICCTTTCGAATATCACGTCCTGAGACAGTGTT
TTTTGAGTTACGTGCAATATGTTCCACGATGAAACATTTAATGTGTTCAGAGGCATGCTAGTAATCATGTAGAAAGA
ATTTTATGCCTGAAGTCACATGTTCTATAACCAGGATCACTTAATAAGAARAACAAGTACAGCTGTIGGACAAGATGCC
TTTTTATCAGGGAAAGGCCAATTTGTTTITCTTTGCAAATCTAAGTAAATGGAGAGARAAACACAGCCCTTARATGTT
TTCTATTTGTCCTGAAGTTCTCATGAATGAGTTAGAAGGCGAGAAGGATTAAATAAATCCTTGAACGTAGAGAGAGC
TAACATTTATTTTAGCAAACTAAAACCTATTICGCTITTGCAAAGTTCTGTICTGTACTTTGTAACAACAGTTITTCTTT
AAARCAAGAGCCACCAATTCAAATGCCTTTACAGAATGATTGAATGCTTTCATGCCCCACCTARAGGCATTCARAATC
ATTAATCAAACAAAGTTCTAACGCCAAAACATGICTGGGACCAGATTTAARATGTAGCCCTCAGTTTCAGAGGGCAA
AAACTTAACATATTTATATTTTCCTCACTTTAGGTAACACTGTATTGAATCTCTGCTTGAAATTGAGGAGCACGTGA
TTTTTTCTTTTTIGGCCCAGGGCAGCATTTCTTGGAAGAGAAAGAAAAACAACCCARAGATACCCTTACARAACATGTA
GTACTTAAAGCTCTITTATGATGAATTAATTTTGGTATACACATTAATAGCAGTGATAATAACAAATCTATATATATA
TATATAATTGATATGAATAAGATAAATACATCAAAAGGAAATTTCATTACAATTTGATATTAGGTAAATGTCCCATT
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AAAATAAATTGCTACTGTACATAATTTITICCTTICAGTITCATTIGGCAGGATGTTTGCTTTGGAAAATAAACAGTCTATT
TCTAGTTTTAGAAGGARATTICTCATTATTCTTTTATAGCAACCATTATCAGGAGCAGATGGGAAATTGTACCAAGAGC
ATATCTACTATTATACCTCACAGGAAAAAGAGAGTATTAAATGAAATCTAACAAGGCCTGCTCCTGACTCTAGTTCC
TGTAACAAATGAACACACACATTIGTATGGTTTCAGCATTTIGTATTAGTAAGGTACAATAAATGTTTACTGARATTG
AARARAAARAAGATAACAGGAGARAGAAGAGGCTAAAAAGGTGCATTTTATTITCTGATCGTTICATTGTAAAGACTGC
TCCTTTTTAAAATAATCAAATTTTATTTTATATACAGAGGGTACATGTACAGGCTIGTCACAGGGGAATAGCGCATG
ATGCTGAGGTTTGGGGTACAGATCTCATCACCCAAACAGTGAGCATAGTACCTACCTGATGAGTAGTTTTTCAACCA
ATGCGCACCCICCCTCCTTCCCACATCTACTAGTCCGCGGTATCTGTTGTTCGCATATTTACGTCCATATATGCTICT
ATGTTTAGCTCCCACTTATAAGTGAGAACATATAGTGTITTIGTTITTITCCTIGTICCTIGCGTTAATTTGCTTATGATTAT
GGCCTCCAACTGCATCCGTGCTTCCGCAAAGGACATGATTTCATTICTTITTITATGACTATGTAGTATITCATGGTGTA
TATGTACCACATTTTCTTTATCCAATCTACCATTGTTTICACAACTAGATGGATTCCATGTCTTTGCTATTGTGAATA
GCACAAGACAGGACCTTTTTATTTGACTGAGTTCCTTGCAAATTACTAATAAAAGATCTGGAGGTCCTTAGTTAAAA
GTTGAATCTGTAGTGCCGTTCAAATTTAGAGATGTATTTTCTGTTCAAGAGAAGAAAGCCCTCATTCGGTCATGCTT
AATATTCAGCTGTAAAGTCCAAAACATATGAGAATGACACAAATGGAAACATTTTATAAATACCTATACAAAGGAGG
GGCACTTAGTTCCCCTAGGCCTCTTAAAAGTCCTCTAGAAAGAGGGTACTTTIATGCTAACTATTARAGATGAGTAA
CGAATTTGTCCTATACAACTTAACAGTATCGTCAAGGAAGTAGARAGTTACTCAGTTITTACTGGGCATTGGAGCTAA
GCTTGAAAGTGAGGAGGAGAAGCGGCAGGAGACGGAGCCGAGAAGGCAGTGGGGAGAAGAGGAGGATGGTCCTTTCC
ATGCTCCCTGTTGTACTAACATGTTTGGATATTATCTTATACTTCATATATGGACTGGATTCTTGTCCTTCTCATTC
TGAGCTCICCTTGACCTTIGATTCTTACCTCCTATAACTTTCATICTTTCTTTACTCAAAAARAGGCCATTTATTTCA
GCCATTTTTCACTGTITTTCTTATCCTTICCTAGTTGCTTTTCTATACTATTTTTCCACTCTTTTTTTTTTCTATACTA
TTTTGCCCTTCTCTCCATTTTICCTAACTGCTAGATTTCCCCAATTTTAGCCATCTTTCAATTGTTCTGACTATCCTC
AGGTGCTCCCACAAGGTTATCAGACCTTCCACCAAGACGGAATCCCTCAGTCTATGGACAGGCTAAGTTGAATGGGT
CCTGGTGCTGTGCTTAGCATATGCCTTGAGTATTTIGTGCATTTATTITTGCTICTTTACAAAAATCCATCATCCGATA
GAAGTTGAAAGAAACTTGCTGAAGCACATTAARATCTCTGAAAACAGTATTGGCTATATTTTCTAATAATTAGCATG
ACTGGTTAACTTGCTTTATTITATCATTGAAAAAAGTATCAGAAACTGTATATCAAACTCCTGAATTICTTGGCACTGA
CGAAGAGACACAATGAGAATGACCTITAGGATAAAAAAACAAGATAAAGCACCATATTTGTAGGARATTGCACCATAA
AAGTCTGTTTCACAACTCTCCCAAATTTCATTTTATTACATCTTITICTCTITGACCAATCAGTAAACTCGGTTAATGA
TTTACCTGTCTCAAAATAATTCATGAACAAAATTACAAGTAAATCTCAGTATTGGATTCTTGAAACATCTCCTTGTT
CAATGAAGTTTCCTTTTTCTTCCCTCTATTTICCCTIGTATTITATCTTTICTTCCAGTTGCATTTTATCTCTTCTGTTT
TTTTATCTTGCTCCCTAGTTTIGTGATTITTTTGCCAATTTTTTATTTCCTACATAATTCATCCAATCTGTCATTGTAC
AATTTCTTATAACTGCTTICTTAGCTTATTCCTITTCTTICATTITGTCACATTCTATTTITTICATCTATTGTGTTTTCAT
GCAGTTTTGGAAAGTTTTACAAATAGACTTTTAAAARAATGTACGTAATGTITTTCATAGAAAAGGTAGTGGTTTCTT
TTTCTTATATCCTTCCCTGTATAAAAATARAAATGTAGCAGTTCTTTCTTTGCCTATGTTTCCTCTTTCCTTCCCCC
AATTTGACCAGACTTGAAGGACTTAGATATGTAACAGTIGTTATTITTCTATAATTTAGGAACAGCTTTTGACTTAAAA
AGCAGAAGAGAAGTTGAAAATAATATAGTAATTCTACATGTCCTTCCTGCTTICCCAACTCTCTGCACATGTTITGTAA
CCTCCCCTTICTTTTTITAGTGTATCTCTTTCATATACCTTITGTCCCCAGAAATTCTGATTCAGTAGACTTAGAATGG
AATTCTGGGCTTTTATATTTTGAAAAGCTCCCCACGGGAGTTAGATATGCACTTCTTATTARGAATGAATGCTTAAT
ATTGGAATCAARAACACAATAAGCTTICTAACTATGATGAATAATCCAACAGATTTAATTATGATTTTCTTTITTGTCC
AGAACCAAGACTAGATGTTAATTGCCAGAGAAATAGATAAGAATGCCTATGACAGCAGTACATTAATATGATATCAA
AGCTTGGAAATTTTATTGGTAATGAATAATTCAGTACTTAAAATATTTAGAAGCTATAGAATTAAAATTAATTAATG
TTGTTCACTGTGTGAATAAAGTTGATTGAGATTTTACATTITAATTTTGTAAACCCAGTIGTITATCTITTCCAGCTCAG
AAAACACCACATACAAGCTACTACTTTCTGTTTTGATCCCTTATTTTTCTTICTTATGCTTITATCACTGAAAACTCT
CCTTGAGCAGGCCATGCACTGTAAATATTTCTCCIGGTTGCAAAACCTTCTCATACAAATGCAGTAGACTGTIGTAAT
GAGCTCTTICTITTCACAAAATTAAAAAAACCTGRAAAGCCCTGATTTGCGATTCTATACAAATGAGATTTAGATCTAAC
AATTTTAAATTATTGCTTCACTCTITAGCTGTTCAATTCTATCTCTTATTTGGGAAACCGAAATAATAAAACCATTGC
TGATTCCACAATTAGGTTGTAAAAGTCACCGTAGCCATCAGCCATGAAGCAAAAGTGCCAAGATCARAAACTACAAAG
CAAAGAGGCTGAGATAAAAATGCTGCAGCATTAGTTTATAGCATTATAAGCAGCAATAAGAATTCCTTIGATTGCTTA
ACAAAGACTCAAAAGGCATTTACTCCATTACCTTACAACTCAAAGAGGTATTICCTGGACCAGCAGTATTGGCATTTT
TTTGAAGTTTGTAGGAAATGCAGAATTTTGGTGCCTCCACGGACCTAATGCAGCAGAACTTGCAGTTTAGTAAGATC
TCCAGGAGATTTGTATGCGCATTARAGTCTAGGAAGCACCGCTATGGTATACATCTGATGTGTGCCCATGCATTTTT
TAAAAGTATGAAGTAATAGTTGTAAGTATTGGACACTCTTGAAGGAACAAATAAGAGCCATGGTCTTITACTCTICTAA
ATACCTCCCTGACATCTATGTTTTAGGCAAAATTTTTTTCCCATTTCAGTAGTCACTGATGCTTIGCACGATGCAGTT
TATTCCAAAACAATGGTGATTCTCATGTAATAGTTCATGTITGCCTTAATAATTTACGTTGCCTCAAGTTCTCTGCCC
AGGCCCCAATATACACCGAGGGCTGTACTCCTCCCCTAACGCCTGCTCTCATACAGTGGCATAGAGCCCAGTTTTAT
GCTCTITGGTCACATCATGGAGATTGCACACCACAGGCTTTAACTTCTGCCGTACTCTCACTGCCTCTAACCCTCCAT
ATGCCTAAGTTCTACGATTCTTTAAATTCCAAATTGACCCAGAAGTCTCCTCCGCTCATCCTTTTICACTGAGATCAT
CCCICTITCTGGCCTACCATTTGTTGATCACCTTGCTTTTTTTTTATCCTACTGTATGTAGTATAACAAATTATCACT
TGCAACTGIGTCTTATTTTTICAACTAGATTATGTACTGCCTAAGACCTAGAAAATTGTGCTTATTITATTTGAATCT
CTAGGAGGATCAGTAATGGGTATTAATACTAATGACTCCATGGTGATGATGAGCCTGAACTTCCTCCCTTCCTTTCT
TTCTACCTCTCTCCTTTCCTCCCTTCTTTTCTTCCTCCATICCTTCCTCTICTTCCTCCCTCCGCTICTICCCCACTT
CCCTTATTCATAGATTCATGCGTTCACTCAGCAAATGCTTACTGAAACCTTCCATGCATCAGACATTGTACTAAACA
ATAGGAAACTATCATGAATAAGACACAATATCTGACCTCAAAGAATTTATGATATAAAAGTAATGGCATARAACCGTG
ATTACTTTTGCACCAACCTAATATATAGACACAGTTTGTTATGACTGGTGTICTCTATTACTAAGCAATGACTGTCAC
ATGCAACGCTGATCTGAACAGGTGGTAAAGAGTGAGATGTAAGCAATGGAGCAAAGCCAACTAGTTACAAGGAAATA
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TCACATGTTTACTAGAGCACATCTCATGGGCATTCAAGAGAGTATGGCCAGGACAGCTTIGTGAATAGTTCAGTAACT
GTGCATAGTTTTATATTICATTGTGAGGCACCGTGTCACCGGTTTGCTGATTTACAGAGTATTTTAATTGCTAACTGT
ATGCTACCAAAATTTCCAGTATTCGARAAATAATTTTGCTTGAATGTAGAAARAAGAAAAAAGCCAAGAAATGTATGTG
ARACGAGAGTCTAAGGGAGCTTTACCTCAGTCTCAGAAAACATGCATTCCTTCCTTICATTTAGGAAGCATGTACTGG
GGTCTACTGTICAGCTTGCTATTGTGTCAAGGAGTAGGAGAATACAAAAATATTAGAGAATATGAATCACATCTATTA
GGAGAGTTTTCTACATACGCACATTATTCTGTCAGTGACATAAGGATTTGAGTCATTCAGATTTAARATACGGTAGGT
ACCTCAAGTTCTICAGATATTATTTICATTTTCTAAGGTTCGTATTTAGTTAATATGTTATTTTAATGGCCTTACAAAT
TCTAGATTATCTTTTTTAAAAAGTTAAATAGAACGTAATTIGCCATTTTTATTTAATGGTAAAAAGCATTTTITGTTTT
TGTIGTGTACTIGGTIGTAATATTCTCCTTTTICAATTGAGCTATTTTTCTGATACTTTACTCTTAAAATTTCATTICAG
GAAAAAAGTAAACAATATTTAAGCTTGACAATCATAAAAATGCTCTGGTGACTATAGATTATTTTAAAATTTATTAC
TGTAGCTTAGGGATATCTTGATGGGATGCTCCTGAAAGCAATTAATTCTCAGTTTTTTGTGGCTTCTAATGCAAAAT
ACATTGACGCAGACAGAATTTGAAATGAATTTTCTTCTAATATAGCAATTAATTTTATTTAAATATCTCTAGAGTTT
TTTTTTAATACTGTGACTAACCTATGTTTGTICTTTITTCACCTCTCGTATCCACGATCACTAAGARAACCCARAATACT
TTGTTCATGTITTAAATTTTACAACATTTCATAGACTATTARACATGGAACATCCTTGTGGGGACAAGAAATCGAATT
TGCTCTTGAAAAGGTTTCCAACTAATTGATTITGTAGGACATTATAACATCCTCTAGCTGACAAGCTTACAARAATAR
AAACTGGAGCTAACCGAGAGGGTGCTTTTTTCCCTGACACATAAAAGGTGTICTTITCTGTCTTGTATCCTTTGGATAT
GGGCATGTCAGTTTCATAGGGAAATTTTCACATGGAGCTTITTIGTATTTCTTITCTTTGCCAGTACAACTGCATGTGGT
AGCACACTGTTTAATCTTITTCTCAAATAAAAAGACATGGGGCTTCATTTTTGTTITGCCTTTTTGGTATCTTACAG

(SEQ ID NO: 958)

[000208] Homo sapiens dystrophin (DMD), intron 44 target sequence 1 (nucleotide
positions 1127695-1127744 of NCBI Reference Sequence: NG_012232.1)

GTAAGTCTTTGATTTGTTTTTTCGARATTGTATTTATCTTCAGCACATCT (SEQ ID NO: 959)

[000209] Homo sapiens dystrophin (DMD), intron 44 target sequence 2 (nucleotide

positions 1375846-1376095 of NCBI Reference Sequence: NG_012232.1)

TGACAAGCTTACAAAAATAAAAACTGGAGCTAACCGAGAGGGTGCTTITTTTCCCTGACACATAAAAGGTGTCTTTICT
GICTTIGTATCCTTTGGATATGGGCATGTCAGTTTCATAGGGAAATTTTCACATGGAGCTTTTIGTATTICTTITCITIG
CCAGTACAACTGCATGTGGTAGCACACTGTTITAATCTITTCTCAAATAAAAAGACATGGGGCTTCATTITTTIGTITTTG

CCTTTTTGGTATCTTACAG (SEQ ID NO: 960)

[000210] Homo sapiens dystrophin (DMD), intron 44 target sequence 3 (nucleotide
positions 1375985-1376035 of NCBI Reference Sequence: NG_012232.1)

GTATTTCTITTICTTITGCCAGTACAACTGCATGTIGGTAGCACACTGTITTAATC (SEQ ID NO: 961)

[000211] Homo sapiens dystrophin (DMD), intron 44 target sequence 4 (nucleotide
positions 1376035-1376075 of NCBI Reference Sequence: NG_012232.1)

CTTTTCTCAAATAARAAGACATGGGGCTTICATTTITTGTITTIT (SEQ ID NO: 962)

[000212] Homo sapiens dystrophin (DMD) intron 44/exon 45 junction (nucleotide

positions 1376066-1376125 of NCBI Reference Sequence: NG_012232.1)
TTTTTGTTTTGCCTTTTTGGTATCTTACAGGAACTCCAGGATGGCATTGGGCAGCGGCAA (SEQ ID NO: 963)

[000213] Homo sapiens dystrophin (DMD), transcript variant Dp427m, exon 45
(nucleotide positions 6683-6858 of NCBI Reference Sequence: NM_004006.2; nucleotide

positions 1376096-1376271 of NCBI Reference Sequence: NG_012232.1)

GAACTCCAGGATGGCATTGGGCAGCGGCAAACTGTTGTCAGAACATTGAATGCAACTGGGGAAGARATAATTCAGCA
ATCCTCAAAAACAGATGCCAGTATTCTACAGGAAAAATTGGGAAGCCTGAATCTGCGGTGGCAGGAGGTCTGCARAC

AGCTGTCAGACAGAAAAAAGAG (SEQ ID NO: 131)
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[000214] Homo sapiens dystrophin (DMD), exon 45 target sequence 1 (nucleotide
positions 1376124-1376176 of NCBI Reference Sequence: NG_012232.1)

AAACTGTTGTCAGAACATTGAATGCAACTGGGGAAGAAATAATTCAGCAATCC (SEQ ID NO: 964)

[000215] Homo sapiens dystrophin (DMD), exon 45 target sequence 2 (nucleotide

positions 1376154-1376220 of NCBI Reference Sequence: NG_012232.1)

GGGAAGAAATAATTCAGCAATCCTCAAARACAGATGCCAGTATTCTACAGGAAARATTGGGAAGCCT (SEQ ID NO:
965)

[000216] Homo sapiens dystrophin (DMD) exon 45/intron 45 junction (nucleotide
positions 1376242-1376301 of NCBI Reference Sequence: NG_012232.1)

CTGCRAACAGCTGTCAGACAGAAAAAAGAGGTAGGGCGACAGATCTAATAGGAATGAAAA (SEQ ID NO: 966)

[000217] Homo sapiens dystrophin (DMD), intron 45 (nucleotide positions 1376272-

1412382 of NCBI Reference Sequence: NG_012232.1)

GTAGGGCGACAGATCTAATAGGAATGAAAACATTITAGCAGACTTITTITAAGCTTTCTTTAGAAGAATATTTICATGAG
AGATTATAAGCAGGGTGAAAGGCACTAACATTAAAGAACCTATCAACCATTAATCAACAGCAGTAAAGAAATTTTTT
ATTTCTTTTTTTCATATACTAAAATATATACTTIGTIGGCTAGTTAGTGGTTTTCTGCTATTTTARACTTGAAGTTTGC
TTTAAAAATCACCCATGATTGCTTAAAGGTGAATATCTITCAATATATTITTAACTTICAACAAGCTGAATCTCAGTTGT
TTTTCAAGAAGATTTTAGAAAGCAATTATAARATGATTGTTTTGTAGGAAAGACAGATCTTTIGCTTAGTTTTAAAAAT
AGCTATGAATATGACTATGAAGCTAAAAAAAGTGATAGTGTCACTTACCTCTAGTTTCACCACATTTGTGAATACAT
TCTTGAAGGGGARACTTGAGCCAAAGAGGTACAAGTTTAATGGGGAAAACAAAACCTCAAAAAGGTTACTGTCAAATT
CAATCATCATTTAARATTTCCCTTGGAATGTATTGAAGGCACAGAAAGCCAAATGCGTGCTGCTGCAGTTGGAAAGCC
TAGAGAGTTTATAAATGGGATTTTGTATTATGCTTCCAGTTGTTGATGTTAATGTGTICTTIGTTTICGTAAAGGAAGAC
TTGGCCTTTATTTACCAAATGAGACTATTGTTATGAACAATGAAAACTTICGTICTTITTGCCAAGCTCTTGCATCCCA
CCCATCATCCACATAATAGGTGGATTTTAATATTCAGGAAGCTAGAACAACTCATTGATGAATATCTTTCGTTAAGA
TGTATTAAAAAGAAGATTTTGGAATTATGTCAGTTIGTCTTTGCCCACCTCCTCTTITCCCTICTTTATTCATGTTACAT
TATTCAGAAAGTAGATACAATTCATATTTTGTACAAAATAAACACATTAGTTGACCTAAACACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACACCCCTTGCCAAAGTTAAAGAATTATAGCCTCATCARAAR
GATATTITGAATAATTAAGTICTITGGITTTGAAAATCTTCTTGATTATAGATAGATAAAATAAAGAACTAAACTTTGT
AGTTAAACTACTTCCTITAGGTAAGTCATATACTITTITICCCAGATTGAAATTCTITCTCTTAATCATACAAGTATTIT
ATTATTTAGATAACTGATGTGCTTATACTATGAACAGGTATAAACCTGTATAATGTCATTITCTGAACTAGGCTCAAT
CTAATCCAAATTAAGATGGTAAGAAATGAGAAAATTAAAAAAATTGAATACCATACTATAAATATATATATACGGAG
AGAATTCATAAAGTGGATTAAATCGACTGGAAGATTATTTTICTATAATATATAAAGTATTIGTTITCCTATTTITAAAT
GTICTITACTCATATAGTATTTGAATAGAGTGTATTAACATTICCCTCTGATAACTCTAATTCACCTGAATTTTCAAAAT
CTTGTTATCTGTTATTGGGCTCTAAAGGCACATTATAATTTATAAACAAAGATGTAGCAATATGCCTGTTTCACCAA
ATAAGCTCTAAAATTTTAGATCTTTCTAATTTTATAAGAAAGTGGTATATGCTGACTCTGTTGTGAAATAGTATACA
AATTTTAAGTTAATTACAGCTAGGGATTTGGCTGTAATTAGGAAAAAAATTTTCCCATTTAAACATGTTGACCTACA
TTAAATATTGCACTTCAGTGCTTTAAAARAGTCAAGTTCAGCTTCCTTGAGTITTITTTITTITAAGCTGAGCTTITTAAAG
TTGTCTATTTCACGCTACATTTTAAAAATAAATGTTAACATATTTAAATTTCCACTGAGACCACTTTTGTGGCATAC
TTCCTCAGGATTTTTATATCACTTAAATTTITATGAAATGTAAAAATGTAATAAAATATAAGTACTGGTTCTACCAAT
ATACTCATAGCTATTTCTAAGCATCCAGTAGCAAATCAAGTAAAAATTAATAAARATAATATTTTATGAATAATATGT
TAACCTAACAATTAATTATAGAAGGGCTGTAATCACGAACCTATTGCTAATCAATAGTGTACTCTCAGTGCAACGCA
AGCAGATGTTAGAAGGGAATAGAAGTTATTTATTGCACCGGTGAAARATATATAAGATGCCTATTICAACTTAACAAC
AGTAGTCTTCGTTTGTAATGGACTTTAAGTACAGCGGTTAGAAATATTTAACATTTTTITAGTCCAGGGACATCAATG
AAAGAAAGTGTATAAATTCAAGCTAGATGTCTATATGGAGCCCTGTAGTTGCAARAACTTTAAGTCTTCTGAAATTTT
AAGATATTAGAAATAGGAAAAAAAATCTCAAAAGTTCAAATAATAGTGGACATCCAAGAAGGTTAGTCTATGTTGGA
AGCAAATGAAGTGTGAAATGTAGTCAGTTAGCGATGCAGTITAAGATAGACAATTCACTACAGCTTCAATTATGTAA
CAGAAGAACTGGATACATCTATAGGCTTAAGCATGATAATAATGAGTTTAATGATGGCGTAGCCACCAAAACTGTCT
TTGTACACGAAGGAGGTGCAAATAAAAACCTATCATCGGCTGTAAGGGGAAGTCATAGGTTGATACAAAGCAAGCCT
GIGTACAAGTICTITTAAGCAAGCGTCCATGAATAGCAAGGGGCGCCATGCTCTTCACTGGAGAAGAARATTACCTATT
TGICTITTACTAACCICTAACTGAAATTAAGCATTCCTTTTCATTTTGAAAGTAGGCAAAAAAATCACAGTAGTACAA
TCAGTACCTATGAAGTCACAGATATGTACACATCTCATTACAGTTATAATAAATATATCAAAATATCATTTATGCTT
ATCACTACTTCAAAACTGCAGTACTTATTATATGTGCTACAGGGTCTTATTGTTGGGCTTTAAAACATTATTCTGAG
GAATGTCAGGCTTCAACAGATTGCCAAAGAAGTCCAAGGCATAAAAAAATGATCCTAGCCAGCTGTCIGTTTATCTIG
CCCAGAATCTCATCCTAATTTACTATGGTTTCAGTCATTTTAATGTGCAGTCACTATCTTCATACACTCCTTITICTT
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CIGGAGTATTCTAGGAGAAGACATACCAGTCGAGGGGTTCTGGGGAGCCAGGCCTTCAAGCAATGGATTGCTGACAA
CATAATGAAGAGGATTTTACTTAGAATAATGTCAGTTGATAAAAGTTTGAATGGGAGACGGAAGCAAGGCAGTGGGA
AGTGGAATTCCTAAATTGAGGAACCTCTGAATCATAATCCTTAGCAATAATAATTAAGATTTCAAAACATTATAATT
CTTICTTCTITTAGACAAGTCTGATATTIGCTTATCCCATATCACAGATAAGGCAATTATTICTACTAATATGCATTAA
GGAATAGTGGTTTTAATTTAAGTGTTACCTTAATGAAAATAATTTIGAATTTITTICCTTCCCCAAGTICTTTITTGTGA
AAAATTTCAAACATATAGAAAAATTGAAACAATTGCAAAACATATGCCCATTTACACTGTTTTCCTCCCCCTAAATT
CTTAGAGTCAACAATTGTTAACATTTTGCCATATATGCTITTTITICTCTCGCTTTCTICTACCCTICTITTCTGTATCTC
TCATATATAGGGCATCACACACACACACACACACACACACACACACTITTTAACATTTTITGCAAATAAGTTATAAAT
ACCATTATATTTTACCCCTAAATAATTCAGCATGTGTCGCTTTGARATACAGACATGCCATATATAACCATGCCTGT
TTATTATGCTCTCCTCCAAATTAAATATAATACTGCATTATTGTTAATATCCATTCCATATTCATATTTICCTTAATA
GTTCAAAAATGTCTTTTATATTTTGCAGGGGAGTTAGTACCAATATCTTATCATGGCTCATGCATTACATTTGGTTA
TTATTATTTTTCATCCTTCTTAGTCTAAAATAGCCCTTCCACATTITTTTTCACCGATATTGAAATTTGAARATGTCC
AGGACGCTAGCCTCAAAAAATGTCTCATCTTTCAGGATTTGTTTTATTITTITITTCCCCTGATGGGATGATTTAACTT
GTTCIGTAGTCTCTGAATTTCTAGTAAACTGGAAGTTAGGTCTAAATAAGACTTCAAGAGATGCATGTCAARACATGT
TTGGCGAGAATACTTCATATGAGATGCTGTGTATTTTGTATTACGTCACATCAGGAGGTGCATCATATGAAGTAGTIC
TCACTAARATGCTGCARAGTTTTATTACTIGCTTICAGGTGGTGACTGACAGATCTTGCATTATAATGTCACATTTTTT
CTTCGCAATTAATAAATCATCTAATGGCTTTAGTATCCATTGATGATCCTTCCCTAACTCAGTITATTACACTGGGGC
TTGCAAAATGGAGGTTTTICCTAATCTGACATGATCTTAACATTTACCAGCTGGCTTTICTICTGTTTGAAAAARAARA
AAAARARAGGTTTTTCCTCTATATTTATGTCAAAATGGACTCATAAATTTTTATTTATTICAATATATTATTATGAAT
TACAGTTATTATTCTITGCCCAGAGCTTCCTGCTCAATTGTCCCAGGCTCACCTTGGACTTTGCCTATCCCAGATTTA
GAATTACCCATTTTTTTCAAGGAACTCTIGGTTACTTITTAGAGGTGAATAGTACGTAGAAACGTACATCTGGGTAGTA
GCCCCTTCTCAATGGAATGTGTGCACCTTTCTGGCAAGCAGTCCCAAAGGAGATAATATTITTICAGATTACCTTIGGAA
ATGATTCTTGACAAATCTCTTTCAGAATACATGGAAGTTAAAAGTAAGTCTAGACATGTTAAAAAGCCCTICTTGTG
TGAGACTTCATGTACGGTCATTAAGTTACTACTCCTTTAAACCTCTCTACTTICTGAATTCTTAAACCAARAATGTACT
AGTATATAATCTATGCTGGTTTGCCATGCAAATTAATGGTGTAAATAAGATAATGGGAGGCATTICGTAAATGTACTT
AAAGGAAGAAATTATTGTTTAAAGACCTTAGCICATTGTTTGCATGCARATACACGCTGTITGATTAGARATGAGCCT
TATCTAATTICATTAAAGTAGGCCTGGTTIGGTCCTCTTCTTGAAAGTCTCCATTAGCAATTCATATIGCTCTATGCGC
TTCCTTGTAAGACAACTGTTIGTCTCTTAAGTTTTCTTTAACTTTGGCTTCTTACAAATTCAGACCCCACCCCCAACC
AAATAGCTTTCAACCAAATAGCTTTTCAGCATCTITATTTCCTACAAATTAAAAGCGAATATTTTAATGACTCAAATG
GCTCTTTACAGTIGTGTGCAATATGTTAAATGTACCCAGTATATCCGTGTGAACCAGTGCTACAAGCCTGCTCACACA
TTCACATTTTGCCCCCAGGATCTGTCCCGTICCGCTTGCTCTGTACTCAAACTTCCTTTTTTITCTCATTGCCAGTTTA
GACCTTGACTCTCCATCCAGCCCAGAGTTTGGAAACTGAGTACCCACAGGCTGAATCCTGAATGCATGCAGTATTTT
TGCATAGCCACTGTTTTTAAATAATTGACAACTTTTAAAAATTGAGAGACCTCATTTTTTAAAAAAATATGGATTTC
TGTICTTICTTTTGAAAATTITAGATCTGGCTACTAGGCACTCATTACTATATTTTCTCTTGGCACCATCACCTACAACT
GAGTAACAGATGTTTICATTTTCTTGCTACTCARAGTGTGGTCTCTGGTCCAGAGCACAGACATCACCTGGGAGTTGC
TAAGAAATGCAGAATCTAATAAATAACAGTCAGCATTTTTAATAAGATTTCCAAGTTITCCAAGTGATTCATGGGCAC
ATTAAAGTTTGAGAAGCATTGCCTGGGGTAAGCAAGCTTITGTCCTCAGTTTGCAGCACCTGTCCCACTTTGCTCATT
TATATTAATTGCTTTTCCATAGATATTTGATTTTATAGTACCTCATGCAGACCTTTGTATGATGATGACGGTTAGGG
TGGTGATGGAAGTGATGGTGATAACACTTAATATTGCCATGCACTGTTCCAAGTGTTTTACGTAGCTCAATACTTAT
AACAACTCTATGAAATAGTTGCTATTCTCCTTTTAATTTTACAGGAGGGCAACGAAGGCACAGACTGATAARACTCT
TTGCCCAARGATTGCACAGCCAGCAAGTATTTGAACCAGGATGCAGTCCCGCAGTCTGCCTCCGGAGTCCTTACTCTA
GATCAGATTTTGCATTATTTATCCCAGTTTIGTCCATCAGGATTCTCTGGTATACACTTGCAATTTCTTICCTACCAA
CCTTCTCCTTACCTTTGATGGCCACACGTAGTAGCAAAAGAATTGAACATAGAATCTGTTCTGACCTATCTTTCCAA
CCCTGTTTTTICATAATTTCCACTATTTCTGTITTIATGTCTGRAGCTITGAATGACCTGAAGTTTTCTGTTCTTCAGCT
TTTGCAAAAAAAARARAAACAAAGAACAARAAAACAAGACAAARAAAARARRAAACCGCTTCCTTITGGTTIGAATTCTCT
TTCCCCTTATTTTTTTTCCCAARAATCTTACACATCCCTTAAGACTCATCTTAACTGCTATTACCTCAATGAATTGTG
ACCTGCTCTTCTICAAACATAAGCAGTTTATTCTICTTAAGGTTTTCTTGCCCCTTITTTATAACACTCATGTAATATTG
TATGTATATATCATGTATCATACCTATTTACATATGCTTTTCCCCCAGCAAGATTAAAAGCTTCATGAGGGCAGAGG
ACTCTCTTATTGTTATCTCTATAACCCACAGTACTTACCAGAAAGCCTGATATATTGTAGATGGCCAGTAAGTACTT
TCTTAATTTAAATCGTAAGAATTTTATTCACATTCAGATTAAACTGAAGATTTAAATCTTTACACTTGACATTATTA
TATAGATTAAAAATAGATCTAAAGAGCCAGACCAATTTTTICIGTTTTTATCATGTTATCACATTTCCATGGATACGT
TTGCAATTCTAGAAATTGACCTTGATCCCTITCTAGICTITAAAAAAATGGAAGCAGTTTGGTTAATAATATTTTAGGT
ATTCTTCAGAATTTAGTACATTTAAGAGACAAGTAACTTICAATTTATTTAGCTAGTTATGGCAARARAAGCAGCTCTTT
GATTCAAACATTTTIGTACATTTGTITTATCCTACTICTCACTGTATCTCAACTAATACCTTTTAAGTGAATTAAGCAGG
AATTAGCCCTGAAACTGAATGTTTTAGCCTCATCCTACATATAGCCACAAGATGTTTTAGATGCAATCCATATCACC
AAAGAGCTATTTTTAGATTGATCAGAGAGAATCATACAGATATTATTATTCACAGGTGTCAATGGAARAGCTGGTICT
CTITCCCATCTGTTCTCTGATGACTCTTGAAAAGCTTTCAAGGGCATTCATAATTCTTCATCAAAAGACTATGAARAA
TCAGCTTCATAGTTAATTIGITTITATGTCATATTTTATTTITTTCAACTTGGCTAGTTCTAGTGAAACAGACTAGCTGG
CACCAAATATGTTGTTGCATTGGCTGGTAATGATGATACCACTGTGTGGAGATATACAAGTGAATGTACTTTATTTG
TGGCCTTCCATGAACTTTATGTGCCTGGGAAAGTAGGAGTTAGGGAGAGTTTGTTAGGGAACGTGATCTICTGGGATG
GGTCTTAAAGGATGAGAAGAGGCAAATGAAGAGTAAATGGACATGCCAGAGAGAARARGTGACAGGAGCAARAATCAC
TGAAGCAAGAAARAATGGCCTACATTGAAGGACTATACACAGTTCAGTATAAAAAGGCTCTGTTAAGCAAGCACCAT
TGACTTACCCTAAACTCTTCATTTTCTACATATAAACTGCCCAATTCCCACTCCAAACCTATTGATGGATATTAGTA
ACCTATTGATGTTTITTGAAAGGTGTTCAAGTATCCTTTCTGGTACCATGTACCTTGGCTCCCACCATTTGAGAGTAT
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GTTCTCCAAGAGGCAACAGTCTGTIGGTITCCTIGACCTGGCTATGCAAGTTATTCTTATTATTAAAATTGTCCTATTTA
ATTAAATATCATGAAAACTAATGAAATAGAAATGAAAAGATAAGAGAATTGTGGTTTCTATGAATACTARATTGAAT
GCTTTGGAAGACTTGATAAAGGTGATTAGAAARAAARARAAAGGCCAGATGCGGTGGCTCACACCTATAATCCCAGCA
CTTTGGGAGGCCGAGATGGGTGGATCACCTGAGGTCAGGATTITCGAGACCAGCCTGGCCAACATGGCGARACCACAT
CGCTACTAAGAAAATACAAAACTTAGCCAGACGTGGGCCTGTAGTCCCAGCTACATGGGAGTCTGAGGTGGGAGAGT
TGCTCGAACCCGGGAGGCGGAGGTTGCAGTGAGACAAGATCATGCCATTGCACTCCAGCCTGGGTGACAGAGTGAGG
AARAAARRRAARARRAAAAAAAACCACGGTGCTGTTGAATTAGATGTAGGTAAGACAACTGTTTAAGATTGGGTATGA
GGGATAGAATCCCCAAAAAATGGAGGTATTTTGCATTGAGATTATTITTCAGCATCTCCARATCTGACTGTAATTCAA
AGAAACCAAACTAAAAGTCACAGATTATGAAATGTAGAAGTGTTTTATGCAARAAGTAATATGCTTAACTTCAACCT
GTGGGCTTTTACTCCAGGAAAAGTCTCGGACCCCATACCAAATGAGAAGTAARATGAGTGACCACTTIGTATATTCTAA
GAAAAATAAAATGTTTGAAGATGTGTAAACACATTTATATAATCCCTCCAATTTITACAATATTTTTCCAAARACCGC
CTATCCACTTACCCTAATCAAGTTTGATAAGGGGACTTCCTTTTATATGTAGGAAGGCTGARAAATGACGCCATGAC
AAATGAAATTGTCAAGATGGACCAGGTCATGGAAGATTTGAAATCTCAAAGAATTTTTTCCAGGGTAGAATATAAGG
ATGTTGGGACGTTTITTATATGCTTTAGATTTGCATCCTCATATGICCCTTTGACAGTTGAGCTCAGAGTGAAARRAARAR
GAGAGTGARACTAGTGGCAGGGTGACTCAAGTTAGAGACAATGAGTAAGCAGAATAGAACTTTAAAAACCTGACAGA
TTCAAGAARATACTTGATGAAAGTGGAACAATTTAGTCGTTAAGTAGATGGGATGATGAGGGGAATGAAGGGACAATT
CTAGGATGATCCCTTTTICCAGGTITTTTIGCTTGGGGGAACTGGCTGCATGGAAGGCTGTTAGTCAGGATAGGAAATA
CAAAGGAGAGTAACTGAATGGAAAGAGGAAAGCAAATCAGACATACAGAGCTCAACTTGGGATATAATAGTICTTAAG
GAGCTCTTGGAACATTGAAAATAAGGTGATCAGARAACACGCATTTGAATAGGTAAGTCTGAACATCAGGAGGAAGA
CAAGGGCTGAAGACACTGAGCCATTTTGCTGTCAATGTAGAGATGGTGGCAATCTCCATTGAACTAACTGCTTCTCA
ATAAGGTACCTTTCICAAGTCATTAATTTGCTAACCAGTAAACAAACCAGAATTCCCAGAGTACACATTAACCATTA
AGCACTGCTGTGGARAAGGAGTTCAGGTGTCAGGAAGCCAACGTGGCAGATGAGCACTAGTGGTGACAAATGAACCA
AAGTGATATGGGTGATCTTTATGGGGCCACAGAGTACCACTGTAAACTATCACAAATCAGAAGGGTTGACAARACARA
ATATTGGGGATAAATCAGGGAAAACCTACCACAACATACAGGAAAATAAGTTCARAGATTTICATCCTACAGATTGCA
GATAAGAAATGAGCCCTTTTTATTTGGGGCACCCTAGGGAAAGAGTAGATGCCCATATGTATATTTAAAGTATGAAT
ACAGCATTTATTTGAATATACTGCAAATGGTCAATACAAGGGTAGCTACAGAGCCCATAACATGARAAGGAAACACA
AAGAAATACATGCCCCAGTCAGACTCCTTACTTGGGTTIGCTGTAAATTCICTCTCCCTTITAAGGTTATIGCATTITAA
AGTCTATCTGTTGATTGGACCCAACAGCAGCTGCACCAAGACTGTACCATTITTAAAANAANAARAAAARAARAAARARA
ACAGGCCAAATGGCATTCTGCATTTATTTICCTTIGTTGCTGAAGAAACTTGAATTGTCTACCCTCAAAGCCTGTCCT
TTGAGACACATTTTATAATTAGAAACACTTATTTACAAAGTTCTTTTTATGTTAGAATCACAAATCATAACACTCCA
AAAAAGGAATACACTATCCTCAGGTGAGTGTCCTACCTTTGTTTACAAAAGAAAACCCAAAGTCCTAAGAGAAARAT
GIGTTGATCATTTTATTGATTCCTITACCTTIGGTTTAATATAGTTAATGGATGTCTTAGATATGTATAATAAGTCTAT
TATCATGTTCCCTTTAAAATTCTCTTTTGTTTTACTAATTATATGTTGTCATAGTTTGACCATTAATATAAGTCTAA
ATTTATTATAATGTGATTTTTTCTACAAAGGTTAATTTGAATTAAAATATTTTATTTTATCTCTCICTACTATGATA
AATGTTTTTAAAAATCGTTTGTAARATGAAAGTACTATATTTGTGTAAGCTGCCAATCTAACAATTTATCATTTACC
ATTATGATGGTGAATGTATAACAATCCTITATATTCAGCAGAAAGCCTTATCICTCATTTCAGAGGAATCTTGCCCCG
GTTAATTATTICTGTCTICTTGAATGCACACAAACACAAGCATATCTTTACCCTTITTTCTGCTGCCTCACTATCCCTGA
TCAGGTGAATGTTTTTAGCTCCTAGATTACAATATAAATATATTCAGACATTCCTTITCCAAATGCATTCATTCCACT
GTACTTGTCAGAGTTCATAGCTGTGAATAACAGAACCCAGTTTTTGTTGATAGAAGCGGARACGGACTTITAGGAGAA
AGATACAGACCTGTTCCCATTCCTAAACAAAGGGATAGAAAACCAGCTCAAAATGGGCAGAACTCAARAAAAGAGGCT
CAGCTCCAAGAACTATAGTCCARATCATACCCTAGATTGGATCTCGAACTCTTGGACTCAAGCGATCCACTCATCTT
AGCCTCCCACAGTGCTGGGATTACAGGCATGTGCCACGACGTCTGGCCCCCATACACTAGATGTAAACGTTGCCATG
CACCACTCTACCACTGCAGACACTGGGTGAAGAATGTCATTIGCTACTGGAAAGAATTCTAGATAGTGCCTTATAATT
CTGTCACTCATTICCAGATTCAAAAACTGAACTTCCCCCATCAGATTICCATTTIGTATTITGGGGATTTITGTITCGACATA
ATCAGGGCATICAGATTCTGGGCAACCAAAGTTAACAAATGTCTCTTACTTICCCCTTTCTTIGTTATTATTCCCATTT
GAATCTTCTTCATAGTTAGTCACTGTTACTTAAACACACATTCTCTATTATCACATTTCCCTCTCCTCTICTTTTGCT
GTTTGCTTTTGATCCAAACCACTGCTCAGAAACCATTATTGCCAATAACAACAATGATTTCTTGTAGTTAAATCCAC
TGGACATATCTTAGTCCTATTATCCGTAGGCCATGTGCCATTAACTGAACACTTTCCGTATTAGCACTTIGGTICCTAT
CITATCTTCCAAGTCACTAATCTTATCTGAATTTATTCTTACCTCTCTATGTAATTCCTTACTATATTIGATGACACT
CCTTGCTTTACCTGCCCCTTACATCCTGATGTTTCTCTAGGACATGTTICTGAACCCTCCCTTCTTCTCATTCTATAC
GGTTTICCCTGATTGTTATCCATAGCAACAAATGTAGCTTTCACTGTATCAATTAGAATAATATCTAGGGAGATTAAA
AAAGAATTATAGTAACTGAAACAAAGTAGAAATATATTICATCTTICTTGTAGAAGGAATCTGCCAGTAGGTAGTCCGA
GGTTGGTATCATTGCTCTATGATGTTGAAGATCCAGATCCCTITCTGTICTCACAGATCTGCCATCCTTTGGTGAGGTC
CTTACACTCATGGATCAAGATGACTATCAGCTCTCTATCTATCACAACTGCTTTTCAAAGGCTGCAAGGTGTAGGAR
GTGGACAAAAAAGGGATACCTCTACCCTITTTAAAGGGACTTCATGGAAGATCTACACAACACTTTAGCTTGTATGTC
ATTGGCCAGAATTTATTCTCATGACAATGCCAAACTGCAATGGGCATTCAAAATGTAGTGGAATGGATCATGGGCTA
AGCAGCTAAGCAGTCTCTACCAAAGTCACCGATTTCATTTTATGGCCTAAGTCTAATATTITGGCCCAATATATAGTT
TCAGATTAGACCTACATATGTAGCTTCAAATGGACCATTTCCTCTTCTATGTCTCAAAGCCATCTCAAAGTCAGTAT
ATCCAAAACTCAACATGTTATATTCCTCTCCCAAAATCTACTGTGGGTGATATCACTATCTATTCATGTACCCAAAC
TATAAATTTGGAAGTTACAAGAGCTAGTATTAATGACACTAAGTTTTGTGCATTTACTCTATGAACAGGACTTTGAT
AAGAGTTITACAAATGTTTCCCACTTAATTGTCGCAATATCTCAGTTATAGAGATTTTATACGTICCATCATCTCACC
TGACTCTTCGAGATCATAAGCAAAGCATGGCAGCATTICTTATGTCCATTTTACAAATTACCACATTAAGCACAAGAA
AAAACAAGATATATGTCCAAGGCTAACCAAAGTTATAGAAGGATCGAGAACTAAAAGTCAGTGATTTAGACCCAGAT
CTGTGCCTTTTCCCTTATTGTTACATATGACCATATCTAGCTATGTGAACARAGCAGCTAATAGTGACGACAGGGTA
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GAACAAATAAGAAAGTGAATATTCCCCACTACATTITATGATTATTITGCCAGTTTAACAGCTICAAGCCTGTGTCTTIC
TCAGATATGIGCTTCCTCTTATGTCTAAGGAARAGTACTATATTTGATATGCTTITTATGAACTTTICTTTTTTGAGAT
GGGGTTCTGGCTCTGTCACTCAGGCTGGAATGCAGTGGCATGATCACAGTTCACTGCAGCCTTGATCTCCCAGGTIC
AAGCGATCCTCCAACCTCAGCCTCCTGAGTAGCTGGGACCACAGACACGGGCTACTACACCCAGCTATTTCTTTITTT
TTTTTTTTTTTTTTGGTAGAGGCAGGATTTCACTGTGTTGCCCACCTGGTCTCAAACTCCTGAGGTCAAGTGATCCA
CCCACCTCAGCCTCCCARAGTGCGGGGATTACAGGCATGAGCCAATGTGATTIGGCCTGAATTTTTTAAATTTAATTT
TATTGAGGTAAAATATACCTCTATATAAATAAAAGTAAATATACCTTTACCATTTTTAAGTATACAGTTCAGTGGTA
ATAAGTAAATTTATGTTATTTTTICCCCTITTGTCCCCTCTCCCTACTCCTATTITCTGATCTICTGGTAACCACCAAGGT
AGTGTCTACTTTCATGAGATCCATGTTTTTAGCTCCCACATGTGAGTGACAACACATAATATTIGTICTTTICTGTIGCC
TGGTTTACCTTACTTAAAATAATTACCTCCAGTTCTATCCACGTTGCTGCARAATGACAGGATTTCACCCTTITGTATG
GCTGAATAATATCCCATGGTGCATATATATATATCACATTTTICTTTATCCATTCATCCTATAAATTTTARATGGTGT
GGAATTTGGAGAATACTTAAGGAAAAATGACGATTGTGTAAAAGGAAAGTATCTACAAAAGCAAGGTTTATCTACCC
CATAAAGATAACAAGAGAATCTGTGAATGTGGATACGGTTTICTGGAGTGTTTCAGAGGTTIGAAAGATTGTGAAGAAC
TGGATGGGTATAAAARAAAGTGAGGAGGAGAAGAAATGAAAGTTCTGGAATGTTICTGTAAATTGTAGATGAGTTCCC
TATATTAATTTTAAAATGTAAATTGAGATTATAATTATTTTTTGATGATCTATTTTTIGCTGGGCTGATTCTCTGTTG
GTGTAACTCTTTAACGAATATGGGTCACGTGGGACCCTGGATTTTATTAGAATTACATGTGCGAATCAAATTCTAAC
TTTATGAGCCAATATAATGATTGTTTTTTTAATGATTAGAGTCTATCCATGACAAAAACAGCTTIGTITICTCCTACTG
ACTTATTTGGIGTITTICITGCTAATTAGCCTTTATACTAGGCAGTAGTAAATCAGAGTACTTGGACTTCAGGTTGGC
CATTACATAAACCTGGCAACTAAATGCTGGGTAATAATCACCTATCTTCCCACCTGTIGTITTATTACCTTTGGAAGTA
TGTAACATGGTATCTTTGCGTTTATATTITTTAATTTGTTCTTTTTTCTCTTGCACCAGCTACTTARATTATCTGAGC
TTCCTTTTACTAATCCAAAAATAAAGATAATAGTACATATTTATAGAGATGTTGTAAGAGTAAGAGGTAATGTAAAT
AAATTGGCTAGCTCTATGCCCAGCACATGAGTAGGTGCTTAGAAGTTAGTGTCTGGGTACATGACTTICTGGGGATGA
TAAAGTGAGTAGCTCGATAAATCTCCCCAAGAATCAGTAAAATGGGACACACTGGAGAAAACATCTTATGACCCTGG
ATATCAACCAACGGCATATGCTAAATTAAAAAGTGATTATTTATAAAAAGTACTAAACTTTGTATATGAACAATATG
AATTTGTGGTGTATTTGCCTIGTATTGCCCCCAGTCCCCACTCCCAGCTTGGTCAAGCATAATAGTTCTATCAAGGTA
GAACAAGCCATGGAAATAAGCAGCTTCATCACCACAGGGACTGATTTTATTITGAAGCAGAAGTTTAAAACTCCATGT
CCAGAAGCATTGTCAGTAACGGTGGAGACCTAGGCGGCAAACAAAAAGGCAGAATAGCAACTCAGCTGGCCTARAAGT
TGCAGTCTTGATTGGAACAAGTAACTGACTGGCAGACTGGCCAGAAATTTAATTTAACCAGCATATCTGCAARATGA
GGCAGCCGTAATAGGCCTCAGTAAGGACTCCTTIGTIGTCTICCTTCATGAAAACTTAAAATGTGCCTGCATGTTGAATA
TACCCTTTAACACATATAAAGAACCTTITAGCAAAACTTGGAAGTCTTACTGGCTTGAGGTATTTAAGATCAACTGCT
GGCCAACTATTGACTAATGCAAATTAAGCTATGCTTACCTCTAGGAAACTAGGCATACAGTTTIGTITICTGTTGTTTG
ACAGAGAAAGAATATCAACAGCCACACACTGTGGGGARAACAGATTCCACAGATTTCATCTAGGCAAGTTATTARAAC
TTCAATTTAAAAAACGCTGGGCATAAGAAGGAACATCAGAATTTGGGGCTCCTTTAATATGTTATTTAAAATGTCAA
ATTTTCAAGAAAAATTTACGATACGTTCAACTGTGACCCATTCTCATGGGGAAAAGCAGTCAACAAAAGTTGTCTCT
GAATTGGCCCAGGTATTGGCAGATAGAGACTTAAAGGCTCCTACTATAAATACCTTCAAACAACTGAAGAARAGCAT
GITTAAATAATTAAATGAAAGTATGGTAACAATAACTACAAATAGAGAATCTCAACTAAAAGATACACACTATATAA
AAGAACCAAATGAAAATTCTAGAATTGGAAAGTAGAATAACCAAAATTTAAAAAAATCACTAATGGGGCTCAAGAGC
AGATAGTAAGACAGAAAAARARAAAAATCAGTAAATTTGAAAATAGATAAATAAAAATTATCCAATCTGAATGTCAG
AGGTAAAACAGTATAAAAARACGAACATGAGTCATAGCTTTGTGTCAAAACATTGAGCATATCAATGTAGATGTTACA
AGAGTTCCAGAAAAAAAGAGAATGTTGTTAAAGAGGCAGAAAARATTATTTGAAGAAATAATGGCCAAACACTTCACA
AATACGGTTAAGCTCAACAAACCCCAAATAGAATAARRCACGAAGAGATCAATACCCTAAAACATAAGAGTCAAACTA
TTGAAATAGTTTCATTTGAAATTATTGAAAGACAAATGGGAAAGTCTTTAAAACAACCAGAAAAARATGACTCCTCA
TGTACAGGGATCACATGATTGATAGTTAATTTICTCATCATAAACAATAGAGGCCAGAGGTATTGAAATGACATATTC
AGAGTTCTCAGAGAACACAAAATTGCCAACCAAGAATTCCGCATAAAACAAAACTATCCTTCAAARAATATAGGTARAA
ATAAATATATTACCAAGTTGAGAATGAGAATATTTCTTGCTAGCTGACCTGACTTACAAGAAAAARCTARATAAAGT
CATTCAGGCTGAAAAGAAGTGATATTCAGTAACTCGAACCCAAATGAAGAGATAAAGAATCACAGAACTGATAAATA
TGTAGATACATATAAAAGACTGTACAAATATAGATATATGTTITTICTITCTTTITAACTTICTTTAAAAGACCTAAGATT
GCATAAARRTTATAACATTGTGTTATTGTGTTTATAAGCAGGAGGAGCARAAATGGAGCTTAGCAGAGAAAAATATC
TAAATTTTACTGTGTTAAATTAGTTTIGAACTTAAGTAAATTATGATCAATTAAGATGCATATGTAATCTTTAGAGCA
AGCACTAAGAAAATAAATAGTTAAAAACAAAATTTAAAATTACACACTAAARAATAACTAACAAGACAGTGCAGTAAA
GGAGAAACAGGAACAAAAAAGACATGAATAAGATGTGAAAARATACAATATGGCACATGTAATTGCAACTAARAGTT
GAGAATTCCCATTAAAAAAATCTGAAATTTGAAATGCTCTAARAATGTGAAACTTTCTGAAGGTITGATATAATACCAC
AAGTGGAAAATTTCACACCTGACCTGTAATGAGTCACAGTCAARACACAGCCAAAACTTTGTTTCATGCAAAAAATT
ATTTAAGATACTTTATAAARTTACCTCCAGGTTATATGTATAAGATATCTATTAAGATATATATATATACATATATA
TATATATACATATATATATATATACACATATATATATATATATATGTATATATATAGTATGTGTGTTITAAACTTAGG
TCCTATCTCCAAGATATTAGGTATATGCAAATATTACAAAATCTAAAGARAATCCARARAATCCAAAACACTTCCAATCC
CAAGCATTTTGGATATGGGATACTCAACCTACATATCAATAGTTATAGTAAATGGGAGTGAACTAAGCATTCCAATT
ATAGGCAGAGATTTCAGACAGGATTATTTAAAATATCCAACCATAGTTTGTTTARAAGAGAAATGTATTAGAGCCAA
AACCATATAATTTCAAAGAAAAAAGAGGTACTATGCAAATTGTTTACATATAAAAAATGAAGTGACAATACTAATGT
CAGACAARATAGACTTTATGACAAAATATGTAACAAGAGAAAAAGACATTTTTAATTATATAAGGGGTCAATTAAGC
AGAAAATATAACAATTATAAACGTATATAATTAATAGGAAAGTCCCAAATTCTATGATGCAGAAATTGACAGAATTC
ARARAGGAGAACTAGACAATTCAACAATTATTATTGGAGACTTCAAACCCTACTCTCAATAGCTGGCAGGCCAATTAGA
CAGAAAAATAGCAACAATATAGAAGAATTCACCAACACTATCAACCAGCTTGACCTAACTAACATTTATAGGAGACG
CCACCAAATGAAAGCAGAATACATATTATTTITAAAGTGCACATGAAATTTTCTCTGGGATAGATTCTATGCTAGGTC
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AAAAAACAAATCTCAATACACTICAACAGGCTITGAATTCATAAAAATTATGTICICTTAATATGTCAGAATTAAATTG
GAATTCAACAGAAGGAAATTTGGAAGATATCAAAATATTTTGAAATTCAACAACTTCTAAATCCATTGGTTAAAAAC
TAAATCACATAGGAAATTATAAAATATTTTGAACTGAATAAAAATAAAAGCACAACATGTCAAGATTTATAGGATGT
AACTAAAGCAGTGCTTACAGGGAAACTTCTAGTTTTAAATACCTATTTTAGAAAAGAATAAAATTCTTAAATCATTA
ACTCAAGCTTTCGCCATAAGAAACTAGAAAAAGAAGAACACAGTAAGCTCGAAGGAAGCATAAGGAAGGAAATAACG
GGGGTTAGAGCAGAAGTCAATAAAATAGAAGAAGAAGAAAGAAARATCAATGAAACCATACATTAATCTTTGAAAAT
ATTTTTTACATGGAGAAGCTTTAGCTAGACTGACCAAAAAAAAAAGAATTACCAAAATCATAAAGGAAAAAGGGGTA
ATTACTACCAACCCTACAGAAATTAGAAAGACTAGAATGTAATAACATGAACAACATTGTCAACAATTTCTGCARAA
CATATTAAATGAAARAATTCTTAGAAAGACATAAATTAACAAAACTGATTCAAGAAAAAAATAGACATATGAATAGA
CCTAACACAAACACAGAAACTGAATTAGTAATTTAAAATTTTCCAACAAAAAAACCCAGGTCCAGGAGAAAGATAGG
AATCCGAGGCATCCACAGTATAGAAGAAGAAATGAAACTCTCTTTATTCACAGACAATACAATCCTGTATGTAGAAA
AATCTGATATCCACAAAATAACTGCTAGATCTGATAAGTTCATGAAGCTTGCAAGATAATCAATATACAAGAATARA
TTACATTCCTGTGTACTAGCAATAAAAAATTGAAAATGATACTAAGAAAATAATTTCATTCTTTGTAGCATARAATA
GATTAAATGGTCATAAATTTGAAAATATAAGTACTAAACCTGTACTCTGAAAACTGTAATACATTIGCTGAGAGAAAT
TAAAAATCTAAATAAATGGGACCATATTCCATGTTCATGAATTGGAAGACTCAATACTGATAAGGTAGTGATICTCC
CCAACTTGTTCTATAGATTTAATGCAATCTCCATCGACATCTTAGCAGATGTTGGCACAAATTGAAAAATTGCACAA
TCTTGGCACAAATTGAAAAATTGATCCCACAATTTATATATAGCAATTCAARAATGTACCAAATAGCCAARAACAATTGT
GAAAAAGAAGAAAAAAGTTAGAGGACTTTGAAATCAGGACATTACCTGATTTICAAATCTTGATGTAAATCTGCAATG
ATGAAGACAGTGTGGTACTGTCATAAGGACAGGCTTATAGATCACCTGTAGGTTITAGGAAACAAACCTATTCATATT
TTTTTCTTAAATCTACTAACTGCACTCCTAATGTTGACAATGGAAGAGACTCGATAGTCCAGCAATAAACTCTTATA
TTTATGGTCAATCAATATATGACAAAGGTGACAAGATAATCCAATAGAAGAAAAGCTTATTATTGGGTAGCTTATTG
TTAGTGTACAGAAACAGAGCTGATTIGTTAATACAACTCAACAGGAAARAGGCAAATAACTTGATTTTTAAAATATTT
AAATATATATTTCTCCAAAGAAGACATAGAAATGGCCAACAGGTATGTGAAAAGGTGCTCAGCATCACTAGTCATCA
GGGAAATGCARAATCARAAACCTCTGTGAGATGAACACTATCATCTCACCCCTGTTAGGATGGCTACTATAAARACAAA
CCAAAAACAAGAGATAAGAAATGTTGTTGAGGATGTGAGGAAATCGGAACGCTAGTACACCATAGGTGGTAATGGAA
AAATGATGCAGCTGCTATAGAACACAGTAGAAAGGTTICTTGAAAAAGTTAAAAATAGAACTACCATATGATCCAGCA
ACCTCACTCCTGGGTATATATCCCAAAGAATTAARACCAGAATCTCARAAAAGATATCTGCACTCTCATCTTICTCIGA
AGCATTATTCACAGTAGCCRAGATATCAATACAGCATAGCTGTGCATGGAAGAATGCATGGATAAAGAAAATGTGGT
GTATTCATACAGGGAATATTATTTGGCCTTARAAAGGGAAGGACGTCCTGCCATATTTGACAATATGTATGAACCTGG
AAGGCATTATGCTAAGTGAAATAAGCCAGTCACCAAAGGGCAAATACTGAATGATTCCATTTATATGAGGTGTCTGA
GACAGTCAAACTCGTAGAACCAGAGAGTAGAATGATAGTAACCAGGGGCTGGGCGAAGGGGGAACTGGGAGTITGCTG
TTCAATGAGTATAAAGTTTCAGTTATATAATGTAAATAAGTTCTAAAGATCTGCTGTACAACATAGTGCCTGTACTG
TGCACTTAAATTATTATTAAGAGGATATGTCTTAAGTGTTCCTACCATAAGAAGAAGAAGAAGAAGGAGAAGGAGAA
AGTGAAGAAGAAGAAAGAAAAAATGAAGGGGGCATGAGCAAACTTTTGGAGTTGATGCATATACTTGGTTACCTTGA
TTATGGGGATGGTTTICATGGTTGTATGCTTATATCCCAATTCATCACATTGTATACAGATGCTCCTCACCTTAGGAT
GGGATTGTGTCCTGATAAACCCATCATAAATTGAAAATGTTATGAGTCAAAAGTACATTTTCAATTAATGATATTTT
CAACTTACAGTGAGTATATCCAGATATAACCCCATCCTCAGTCCAGGATTATACTAAATGTGTATCGCTTTTGCACC
ATGGTGAACTTCAAAATTGTAAGTCAAACCATCGTAGTCAGTCGGGGAAGATCTGTTTGTTAATTATGGACCCATCG
TGTACACCTTAAATACTTAATARAGCTGTTAAATGAAAATTAAAAGTTGACTGGGCACATGGCTCATGCCTGTCATC
TCAGTGCTTTGGGAGGCCAAGGCAAGAGGATTGCTTGAGGCCAGGAGTTCAAGACCAGCTTGGGCACATAGCAACAT
TCCATCTCTACATAAAATTAAARAATGTAGCCGACTGTGGTGATGCAAGCCTGTAGTICCTAGATGCTCGGGAGGCTGA
GTTGGGAGAATTTCTTGAGCCCAGGAGTTGGAGGTTACAGTGAGCTATAATCATGCTACCACACCCCAGGAGACCCT
GICTCAAAATAAATAAATAGAAGCTTTAAARAATATTGGTATCTCAGTGTTCCTCATTATCCACTGTATTTAAGGTT
TAGCTACTTIGTGCTTGATGCTTGACAAGGTAATCTTACTTTTCTCCCTGATATIGGTATGATGCAAATTTACTATAT
ATATGACACAAATTTATATATGCAATATTTTCTCGTTAATGGCCTTTTATTITACTCTCATTTTCATTATGCTTTGC
CTTTTAAGTCATATAGCAAATAAATTATGTGGCATTITTICTTAGCAACTATTAATTCAGGAGAATGGGAACAGAATTC
TCTCATAGATTCAGCTGGAAGGTAATGATGGTCAGCTCCCAGTGGAGAAAAAANAAANMAACTCCCTTCAGTTTTICGT
ARAACATACAGAGAAATTTTCTCCTAAGTIGCTATGTCAGTCTGCTGTATGTICCTATTGATCTGAGAACCAGARAAACAC
ATATTTTAGTTTACACTGCCTTGACTCTATTIGTACATGGCTAGGTCTGTTTARAAAAGAAATCCTTGAAGATACCCT
TTGGATTCTAGTATTTTAAAACGGATGCTTAGCTAAGTGAAGTGGTCTACTTCAAGGATCAAAACCAATCTTGAGTA
ATCTGTTAGGTAGACTCCCTAAGTTCATCTGTACCTTGTACCAAATTTTTAATGAATTTAGTAATTGACATGGATGT
AAAATAAATAATACACTAATAAAGTTCATGCAGAATCAAATTTTAATGCCCAGAGGTAATGTAGAAGATATTACCTG
TCCATTTCTCTGGACTTAGCTCCTGCAACTCTCCATTITTTCTCTCTAAACTTTAGCCACACTGAATTICCTAGTTTCA
ATTCCICTGACTCGCTAAGTATTTCTTCTACCTTGATAAAAGCTAATTCCTTTGTICTTGTACCATCTGTATTCCGGC
TGATATTGACATAGTTTITCAGGGCTCAATTTCAATGTTACTTACTCAGAGGGACTCACTGTTACAACCACCACAGCC
TTTTCAATCTAAGTAAGATCCACTGCTCTTCTTAGAAACAGGTTATATTICCAAATGACTGTAAGTGCTTITTGTTICTT
AGAACATATGTCTCCATTICAAAAGACCGATAGATATTCAGTITAAGCCCTTTGAGAAAATTATAAATGTTGAGGACCT
TGATTATTATTGTTATTATTGCTTICTTTTCTATGTTTTCCCAGGACTCTCAACAAATTTGCTTTGCTTTTGTACTICA
TGGCACATAATGAGATTAATAATGTTTAGAAAACATTTCAAAAATACACACAGAGGAGACACATCTTAGTCTARAAGT
TAGACATGATACCAAAAACTATAATAACTATAGCTGACCAGTGACCCCATTTATTCATGGAAAGTAAAATTTGATGC
ATATTTGCCTTTAGGAGCAACATACCTATGAAAGTTCTGAARAGTGAAAGTTTIGTAAAAAAGGAGTACTCTCCTAACA
ATCTTAATTTITTTTCTATATATATGTATGGTTTGCATTAAACTCTITTGTATGATTAGTGGTTTAATGTTGATGTCA
CCCATGACACCATAAGCTACGTGTATGGACTGGCTICTIGTTTITGTTCACTCCTGAATATCCAGCAAAAATAGTATAGT
GCCTGGCCCTTGGTAGATGTGTAATAAATGTTTGGTGAATGCATAGCTACACTTCAATGCTTATCGCATTTTAATCC
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CAGCTACTCGGAGGCTGAGGCAGGAGAATCGTITTGAACCCAGGAGGTGGAGGTTGCTGTGAGCCAAGATCGCGCCAC
TGCACCCCAGCCTGGGTGACAGAGCGAGACTCCATCTCAAAAAATAAAAACAATAAAAARAAGGAGACCCATTCATG
TATCTGTATCACTGACTAGCCTGTCAACATTTTGTTAACTACCTCATCAAGTAGCAAAATCAGTACCTGGTATGTGG
TAGATGCTCAAATATTTGTTGATAAAATACAGTAAGTTAATGACAGGCGAGCTTGCCTCAGTGAAATATAATCTGTA
AGTGAGCAGTGTGTATATCATTTGAAGGTGCCCTACTTAGCCTAGCATATCACAGAGATTCCCAGTARATATTITAGG
CAGTTCATTAACTCTAAAAGTTGACCCTCATAGTCATTGGCCTACATTATTCACCTCCCTICTGTCTCTAATAAATTC
ATTGGCAAATTTCTGAACTCCAACTGGAATGTTTGTGGTGGATTTCTTCATACCTAATGGATTATTTCAATTTTCAT
TTTACATTGTATTATTTACTTGTCTGAGGTCTTTATAATGACAAACTCGGCATGCATGATAAGCTGTCATTACTTAT
GCCAGTTGACAAGGACATATTATTTTTCTACAAAARAAAATTATCTTGGCCAGGCGCGGTGCCTCACGCCTGTAATCC
CAGCACTCTGGGAGGCCGAGGCGGGCGGATCACGAGGTCAAGAGATCGAGACCATCCTIGGTGAACATGGTGARACCC
TGTCTCTGTTAAAAATACAAAAAARAAAAAARAANAGCAGAACAAAACAAAACAAACARAACAGGAGTGGTGGCGGGC
GCCTGTAGTCCCAGCTACTCGGGAGGCTGAAGCAGAAGAATTGCTCGAACCCGGGAGGCAGAGGTTGCAGTGAGCCG
AGATCGCACCACTGCACTCCAGCCGGGCGACAGAGTGAGACTCCGTCTCAAAARAARRARAARAAAAAGTGGTAATTGTT
CAARATATTTACTTATTAATTCATTTTAAAATTGCATGTTGAAATAAAAAATAAATGTTTAGTTTTTAAACTATCTC
TTCTACAACAGAAACAATATAGTGAGAAGAGTGATCTTGTTTTACATTITTTGCARATCTCTTTAAAAGTTAGCTTAA
GAGAAGGCAGCTGGTTCTTATATCTGTTTCTGCATTGAATGTIGCTGTICATATCTICGCATCATGTAGCCTCTGAAAAR
CICATAATAGAATGAGAGAGGAAAAAGTCAAATAACATCTTAGTATTATTACGAAAATAATTTGGACCTCACAGAAC
CACTGCATGGGICTCAGGGACTCCCAGGGGTCCCCAGACCACATTITAAGGAAATACTGTTITCAGGGAATATAACTAT
TTTTGTACCTCCTGTGGCTATATTCTTTTAAAGAATAGTAACCTCTGTTTCTGAGGAACTTAGCTGCAATTATGTGC
AGAGTTTAAATAAGTGAAACGGAAATACCCTTTGCCTTTICTGCTCGAGTATGAAAGTGATGATCAARATGTTCCCTT
TTCTCTCTCTICTCTCTCTCTCTCTCTCTCTCTCICTCTCTCTCTCTCTCTCACTCTCTGGGGAACTTCGGGTTTCCG
TCTCTATATAATGTATTCATATTCCACTGGAAACATACATAGTITTGAGAAAACAGATGACATTITTITTCTGGGGGTGG
AAAGAATTACTACCACGAGGAATTCAAAATACAGACACAGTAATAAAAATCACCATAAAGCCCAGAGGGGAAAARARRA
TTGAGTAACAAAATAGGAGGTGAAATTATAAAACTGAGTAACAAAAAAGAGGTGAAATTATAAAATAAATGATAAAG
TTGGTTGTGGGTTAGGAAGAAAGAGAAATATAAAGAAACTGGCATAATGTAAAAGCCAAGACAAGAAAAGTGAGGCA
GAGGCATAGGICTTTTGACTATTITICCATGTITTGATTCTAAGGTARGTAGATATAGTITTCTCATAGTTGGAAATGTT
CGIGAATTTAAACAGAATTAATGTTTATAATCAGATGCAATGTCTAGTTITTICTATTTGTCCTGTGAAATAATAATT
GTGTAAAGTGCTCATGATTGTTTCAAGGGGTGAGGAGTAGTTCTAATTATCATAGATATTITTCATGACTTCGCATAC
CACTGGTTTATAGAGATTATACAGATTTTCTTATATCAGAACTCTCGTATCTTTAATTCCCTAGTAGATGTCTAAGA
AGGAGATTTATCACATAGCAGATGGTGGTAAACTTGAGTAAAGTGCCAGATACTAAATGCCTTTGGCTTTGTGGGCC
ATTCAATCTTTGCTGCAACTACTCAACTCTGCTATTGTAGCATGAAAGTAACCATAGACAATATGTAAATGAATGAG
TGTAGCTCTGTTCCAGTAAAACTTTATTTACAAAAACAGGTGGTGAGCACAACTTGGTTCATGAGCCATAGTTTACA
AACACTTGCTGTATAGCTTTCCCTGGTTGAATTTCGTTAATTTTATACAGAACCTGCCTCCCATACACACACACTTT
GTTCTTCATGGAAAATCTCCCCAGACTACTATGAAATAATGTTATTACTTGGAGATATACAATTAAGATGATGTCAT
TAGGAGATTATTAATATAGGAACTAAGCAAATACTATATGCTAAGTACTGAGGATAGGGTGCGATCACAATAGATAG
AAAATCTGCAATAGTTTGATGAACATGGGARATTACAGTATTICCTGTGATGGARACATTATGAGGGGCTGTGGGAC
TACATAACAGGACCTGTGACCTATACCTGGGTTGGGGATGTCTAATTAATCAAGGAAAGCTTTGTAGAGGAAGTGAT
GTCTAACCTGAGATTGGAAAGGTCAACCTGGAGCTACCTAGATGAAGATGTATGGAAGGACATCCCAGGCAGAGGGA
ACATTGTATGATGAATCCTGATATGGATATAGTGCTGGATTTTAAGGAAGAGTAAGTTGTTICCATGAACTATACAGT
GCAAAGAAAGATGAAGAAATAGAAGTAGAGACCAGATCACAAAGGGCTTTTTGACCATGTTAGAGAAGTTATATTTT
ATCCCATTGGCACTAGGATGTTGTTGAGTATATGAGGACATGATCAGCAACATATTITAGAAAGATCTICTTATTICTG
AAGTGTAAAGAGTGGATAAGAAGGAGACAAGGTAGGAGGCACGAGCTAATTAGAAAGCAGTCTCAGAGAGGCTGTTA
GAAATCAGAACAGAATGGCTATTATTAAAAAGTCAAAAAACAACAGATGATGGTGAGGCTTCAGAGAAANAGGGAATG
CTTATACACTGITTATGGGAATGTAAATGAGTTTAGGCACTGTGGAGAGCAGTTTGAAAATTTCTCAAAGAACTTAA
AAGAGAGCTGCCATTCAACCCAGCAATCTCATTACTTIGGTATATATTTAARAGAACACGAATCTTTCTACCAAAGAG
ACACATGTACTCACATGTTCGTCGCAGCACTATACAGTAACAAAGACATGGAATCAACCTAGGTGCCCACCAGTGGT
GGATTGAATGAAATAAACGTGGTATACATGCACCATGGAATACTACACAGTCATAAAAAGCATACAGTCACGCCTTIT
TGTAGGAACATGGATGCAGCTGGAGGTCATTATCCTAAGTGAATTAATGCAGGAACAGAAAACCGAAGATAGTTAGA
AGCTAAACATTGGGTACTCATTATAAAGGTGAAAACAATAGACATTIGGGGACTACTAGAAGGGGGAGGAAGGAGAGG
GGCAAGGGTTGAAAAACTACCTATCGGGTACTATGCTCACTACCTGTGTGTGGTGGGATCATTTTTACCCTAAACCT
TGGCATCACACAACATACTCAGGTAACAAACCTGTACGTATACTACCTGGATCAARAAATAARAAGTTGAAATCAGAAT
GAGAAGGAGCGAAGGAGACAGCGACAGGAGGATGGAGAGAAGTGGGCAGATTCAAGAGAGATTICTCAAGTGGACTT
ATGAGGACATGCTTATTGATACGCTCTGGGAGTGAGGGAGAGAGAAGAATCAAGGATGACTTICTACACTTTCAGCTT
ARAAAACCGGGAGCTGGTGGAGTICATCCATTGAACTTGACAGAGGAGCACGTTTAGGCAGGAAGATGATGGTGTTTG
AATGTCTGCGAAGGGAAAAACTGAACTGGGATTCAAATCAGAAAAAACGGTTTGAAGTCATACCCTICTTAATTGCAT
TTTCTATCGGATGGTAATGGCTTTGTGACAGGCTTTACTGATAGGTGATGTAACTCTGCCTCTGACAGATGAAGATC
CAAAGCATCCTCAGATTTTCCCGAAGCCTGTTTCAGCAACTGTGTAGACAGCACACACAAAAATCTGGGGGGAAGTC
CTAGGGCTCAGTTAGTTGATTGGATCTATTAAAGTAGCATTGGAGAACACAGTTCAGICTGAGATTTCCCAAACATA
TTGCTCTATAATTTATTTTTACCCAGAAACTGAATTCGATGTGGGATAGGGATTATAAAAGCCTTCAGATTCCAGAT
AGAATCTCTGAATAGAAGGCTTTTGGGCCACATCTAGTAATCTICCTITTICCTCACTCCATTTICTGAACTICTTGTTCA
CTTICTTCGCTIGTITTTAGGACGTTCTTACTACACTCCTGCCTCAAGGCCTTTGTACTIGITTITICTCTIGCTTAGGGCG
TTCTTTCCCGCAATATTTGCATGGCCTCCTICCCTICGCTTCTTTATTTCTATATTACCTATCTTTATTAAAGCTGCTA
TAAAAAARAAAAAGCCCACACCTCAGTGGCTTAACATAATAGAAACTTTCCGTTCATGCAARACTTTACAAARAATTTT
CTGGTCAACAAGTAGATTTCCTCCAAATGGTGGATCAGGGGGGCCCAGGGCACTTCGCTTITTGTGGCTCTGATGTCT
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TTAACATACGGATTTICAAAATCACTGTGCTCTTIGTACATAAGAATGAAAARAGAACAAGGAATATTACATATGTIGGTG
GTGGTTATTGGAGGTGGGGTTATGAGCCAGGCTTCATATTCATGAGCATCACTTTITGCTCACACTCCATTGGCTCGA
ACTCAGTCATGTAGCCAAACTAATGGCAAGGGAGACTGGGAAATGACAGCTAGCTGCACAATTAAGAGAAATGAGTA
GACTTGTCTAATGAGCAGCTAGCCAGTCCCTACCACGAGGACTTTGCTCAAATGTCTCCTTCTCCATGGAACCTTCT
ATGATCACCCTTTATAAAATCACAACTGCTCCCCATCTTCCCCTCAATATTTCCATCCCTTTTCCATGCTTCATTTT
TTTCCTCTGTAACACTTACTGTATCACAATCTATAGATTTTATTTICTTTATCTTGTTTACTGTCTGCCTCCCCTTCC
TCCCAATCGGATGTAAGGTCCATGAGGCAGGGATTGCTGCCGATATTCACGGCCATATCAATGGACACTAGTAGACC
CTCAATAAATGGCTGTTGCATTIGTGATTACATATATGCTTICACCTAGAAGTAGTCTCATCTGGTGGCACATTTACTC
ATAGATTGACATTAATTCTCTATIGTITTITTITCCCCAGCARAATTTGTCAAGGTAGTTIGTCAGTAGGGAGAAATARAA
GTTGTCAGGTGGCTCATCAAAAGTTCAATTTTGAGTACTCCTCCTGTGTACTCATAATGTTTTATAAATACTTTTAT
CTATGTAAGCACGTGGGCTTAGACACAATTCTAGGATTAAAACAGAAAGCTCTGTATCCATATTTTCCCTTTTTTGT
ACCTCCTTTTATGTTCTCTACCATTTTTTTTGAGTGCTGTTAGTGAAGCACTAGGCTAAATCTTGGGTTTCTGCAAA
AAAAACTTTAATCCTCACAACACTCTAARATGTTTATTGTTCTAATTTTAAGACGAGGAAACTGAGGGCTAAAGAGA
TTAAGGAACTCGCCCGTGTTCACGTACTCAGCTGATAACTGGCAGCATTTAGATTIGGACTTACTTTCCATACAGAT
ATTCGCATTGCTAACCTTCAGGTTITTTCCCTCATCGTTTTCCACATCTACTCAAAAGTTGCTAATCATTTCCTTAAT
AGTGAGGCATAAATGACTGAGAAATCTTGATATATTATCCCCCTCAGGAGCACTTCATTCCGACAAGACACAAACTT
TAGGGAAAATGAACAAATGTCTACTTGTACAACTCAAGCACCAACCAGGTATGGTAGACATGTTGGCTTAAARAATAR
AGTTGATGCTTGGGTTCTGATTCTGATAATGACCTACGGAGGGTATGGCCTGAGGAGGTTACTAGGTIGTGTGTAGAA
ATCAATGTTTTGTTTTGGTTTTCCCTCGGGAAGGGTCAACTTATACTTGAATCCTTCTGAAGTTTCTCAAATTACAA
GATGGTCATTTATTTTACTTCAATCAAAACAACAAAGTACTGTCCGGGAAAGATGTATTGCCTTGACTTATTCTCAA
TTTATGCTTATTTTGGAGGCTTGTAGAAGTAAACCTGATAGAGGAGGGCAAAAACACACACACACAGACACACACAC
ACTGGGAGAAAATAAATTTAACACAGTTTAGGGATTGACTTTGGTTGTATGACATCACAATTGCAAGAGTTGGATGC
CATTGTAAACAAGCTATGGAAAGAATACTGTTAAAAGTAACTCATTAAGTGGTTACATGGTGTAGCTCATGGACATA
TGGCACAGAAAAAAGATAAAGCTGTCTTTACATAACATAARACTGTATTCTGTTATGTRARAATGTGTGCTTGTGGCTT
GCAGTAAAATTCCTAGTIGAAACATTACCTICTAGATTCAGCAGTACTATACCTCAGGCCACATGGATGTAAGTARAGA
TGATGCCCTCTGGAAAACTGAGTTAGGCAACAACAAGTGCATCCATGAGGATGCAAATTTCAATGTTGAAGGTGCCT
GTGAAGAATTTIGAACAAAATTGTTGCATGAAATATGAATGAAGAAGTGTGATCTAATGACATAATATTTTGTACTAT
ATAATTTTAARAGTAGTACACACAATCAAATTAATGAATTAAACATTATATGTAAACAGGTGATCATTGTATCTCCAT
TTTCTAAAGTTTCTATGTTAAAGGTGATCAAAAAACTTGGAGAGAGGGACTTCTCATTITGGAAAATGGGATAGTCAC
CTTTGGGTATGTGATGTATCAATCTCTAGAACTTICAGTTICTITCATTGAAAGCATATAARAGGCAATCCAAAGGATG
TATGGAATATTAAAAGATTCCACTGTGAAACTATCTAGCACTTTACCTGAAACACTTIGTTAGATCCCCTCACCAAAA
TCATGCCATGTGATTTGGCAGTCTATTCCTCTTAGCGTAAGAGTAGCCCGACAGAAAATGTTCATTAAGAGTTAATG
TTAAATTCATTGAATTTAGCAACACATGAGTAGCGCTTCCTTTCTGATTATGCARAATCTCTCACCATCGTAATACGT
GCTTCCTTTAATTTCATTGGGAACATTTGTAATGTAAATGGTAACAGAGCCAATATTTCAAACAGAAGCCATTCTTT
CTAAAAAAAGCTAAATGTICTAAATGTATTGAAATGCTTCTAAAAGTAAAATATTTAGCACTTATTTGCAGATGGGTA
ATGTTAAATATCTCACTCATTATTATTACTACCACTTGTCTGAATAAATCCTCCCATAAGCATTAAGCAAGTAGGTA
AACAAAGAAATAACACTTCATGTGATGAATGCCAATATGAAGCACGTTTAAACTGTTCTGTCAAGAGACAAGCCTGG
AAATGCTAACTGTGTTTICTTTGCTTTTCTGCAATCATCTGAATACATAAATTCAAATTGCAGCTTITTAARACTTCAA
ATCGAGGCTTTTGAAATTTCAGAAAACACATGCGCTTGGAAAAGCAGATTATAACAAGGTCCCAACGGGATTTITGTC
ACCATCTTITTTTATATTTCARAGTATAAARAAAATCTAGATAAGAAATGACTACCAAATGTTTITCATATTTAARAGA
TGCTGTTTTTTTAAAAAATTAARAATCACTGGAAAAAAAGTTTTCCACAAATATCGTGTAAAAAGARAGACAGCAAARRL
GCTTAGCCAAAGCTTTTACTGTTTAAGTGATGATTITATTCTGAGAGTITCTTAAGAGTTTTCTAAATTAGTATATGGT
TAATATCCATAAAATCATATGCAAGATGCTGTCTTTCAAATTGATGCTGAAGGTTAATTATAAAATGTACTTAATTA
TTTATAGTGTCCCATTGAGTCCCAGATACTCTGTGTCCAAGAACACTGTAAATACAGAAAGTTTAGCAGAATTATAT
TGGAARAGGCAGTAATTCTTCACAAATTAACTTATTGATATAATGCAATCCCATTTAAAAATTTTCAGCGAGAATTGT
TTTATAATTTGACTGAATGATACATTACATAAGTTAGAATAACTAAAGTGGGAGAGCGGGTTAACCTACCAGAAATT
AAACATATTTTAAAGCTGCAATAATTGACATAGTGCATTACTGTCACAAAANATCTACAGTAGATCAACAAGCAGAAA
CITAAAATATCATGAAGAAAGCACCATAAATCAATTCAGAAGAGATGGTGCTGGGGGAAAAAATATCAGTTTCTGAA
AAACTCTTCAAGGTTAGAAACAACACTATATAAATTTAAGATGGATTAAATATTTGGTIGTTCTITTTTTAACARAATG
AAAGAGTAAAGGATCAAGAATAAATGAGAATATCTIGAACAATGGTARAATGGCCACAATTTTAAGGATACTATCAAT
GAACATAATATCAAAGAAATAAACTGTTAAATTTTATTTAGAAAAAACTACTAAAAGGCAARAAGGAAGCTGGAAAC
GTAGTCTICAATTAATCTATGTTICAGATAATGTIGAAAAGAGCTCTTAAARAATAGGAAARCACAGGAARAAATGGGCAA
CAGACATTGCCGATAATTGACAGTGGAAACTAAATAAATGACAAACATGTACACACATACAACATTTTCAACTTTICC
TATTAGTAGAATACTTAAAATATCTATGGCAAGCTTITTTATTITGTTTTATTGGTATATCAATTATAATGCTCAATAG
TGGCAAAAGTGTAGTGAGACAAGTATTTTIGTAACTGTTGGTGGGAGTTTACGAGTGTTCTGAGTACCAACCTTGACA
GAAATTCAACAATGTGTATCTAAATCCTTAGGATTCCCATTGTTAACTTTTICATICTCATTICCAGCAGATACATGAT
TCAAAATGTATAAATAAATGTIGTTTATTGTAGGGTTATTCATTATAATAAAAAATGAAAGCAAACAAAATTCCTAAT
AACACAATAATGGTGAAATATAGGGTACCCCTATATATCTTATTACTAGGATCTTAAAAAATCAAGTTITTTAAAGCG
TAATTAATGACCTACAGAGACACATAGTAGAATAATAAATGAAGAAAATAAGCATACAATATAGGGTTTGAACCCAG
TAATACATATAAATCTCAACTATGATGAATAAGCACAACATCICTICCTCTGTACTGGATATTICTTGATAGAAARAARA
TATGCTAGTAAATAATTTGAGACATATTTGAAAAGAGGGGAGTGTTTGATTTAGAATTTTCTAAACTTGAGGGTTAT
TATTATTTTTTTGGTTTGATATTACTTTTTCCTGCTICCTTARATTTTTGTTTIGTTITGGGGGGTTTGGGGTTTTICTTT
TCCTTAAACGTGTCTIGCTTCTAGATGAAAGTTGAAAATGTTTAAAAGCCTTGCCAATGTGTCTAGGTTTITTCAAATG
TAATCAGATTTTAGCAAGATTTTACTTAACTAAAAGTATTICAGAACACTGTGCAAAATCATCTGGAGTCAAATAGTA
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ATGGAGGCAATGATITGCAGAGTAGARACAGAGAGAGAGAAAAAGATGAGATAGACCCTCAARAATCTAGACCCAAGG
AATTAAATCTGCTTGGAACATTTAARACAAATAAAGGATGCCTGTACTATACTAGACGTITTTCTITCTTCCACAATTGA
TTCTAAGGTCAGAATCTGAGGGGAAATGGTGCTGTTICCACATTICTAAAACAAACTGCCAGCAATCGAGACCAGCCAC
TTCCCCATAGGGTTTACTCTAAAGCAACAGGGATTATTATCTCTATTCCAAGCAATTTCCAATCTCCTCTGTACTCC
GTGTCCCAGGCAAGATTAAARAAGACTCAGGTAGGAAGGGGTAGTAAGCTTTGTGGGGAGTGCAGTTTIGTGGTAAGGG
ACAGTTCCTTCTCTTTCATCTICTCTGAGTCAGAAGTAGAGACTTCGAGAGAATCACTGAGAGTAAGTATGTAGACTC
CAAGAAGGAAAAAGCATCCTCTCACTTCAATGAATGTTTGGAATCTGCAGACCTCCTTCCCAGGTCTGTGTAGCTTT
TGGAGAGGCCAGAAGAGCACCGTAGGCATTCCTTTGGCTTTCCATGGCCAAGCACATAGAGTAGAAGAAGAGGAGGA
ACCGTAAGGTTAACCATACATAAGAAATCAACAAAAGGCTITGAAATTGACTTITTCCTATTITITITCAATTITAAATAAG
AGAGAATTGTCAATGATTAAAATTCATAAAACGAAGAAAGAATGGACTCAGAAAATAGCAAACATGARAATGTTAATT
ATTAGTTCAAAAGTTAGTTTACCGTGTTTTCTCTGCCAACTGATTGCTAATGACTAAAGTCCTTATTTCCAGCTTTC
CTCTCTCCCCGAGCTCCAGATCTCTTGATTTATTAAACTAGTAGTITTCCCCAARATATATGAGACAACAAAATATAC
TCTCAGCTGAAGTAAATAGCATTCATCTTCCCAGTCAGATAAGGCAGAAGTACTTCTAGATCAGATGTTATATICGG
GATAGGTTAAAAACAGACCCTGCTCCCAGTGTCCCAGGAATGAACAGTGGATGTGCTITATTICTCATTGCATGCGTG
TATCAAARATATCTCACGTACCCTACRAGTACATACACTTACTATGTCCCTACAAAAATTAAAAACAATAAATCATAA
ACATTTGTAAAAATAAGCGAATAAATGTATAAATGAATTTAAAAGAGAATAGACAGAGGGGAGAATGTAACTTTACG
TGTCCCAGAACAGACTTTGAACAGGCTCTTATCATATAGGAAAACTGAATGAATATATGCAAGCATAAGTCCAATAA
CCAGATICTGATTTACAGAATGATCGCAACTGTAGTTCTICTCAAGGCCCTIGICITTGAACAGGCTGTGTICTTATTCC
TGCAACATGCTGATCTATCTTCATGCTICAAGACTCAGATCATTATCTTCTCTGGGATGTCTCCCAAGCACTGCCCC
AGAAATAACTTICTCCTCCTATAATACTTAATCATAATCCTTIGGCTTACATGCTTGTTTCTICTCATTGACTATGAAA
TCCTCAAGACAAGGTATATAACGTATATATCTTTAATCCTAATGCCCAATTGAGCTCTTAGAAGGTAGTAAGCTCCC
AATACACATTTGTTAATTTGAAGCAAAARAAAARAAATAGCTAATCATTCAAARAAACTGAATTATCACAAATGTCCA
TCTAAAGTACTATATTTACACAATTAAATGCTATACAGCCAGGTTAATGAACAGACTAAAATTATATGCAACATGGA
TTATCGTAAACATAATTTTGAATGAAAAAGGCGAGACACAAAGGAGTATAAAGCCATACAATTCCATTTTCATAATA
TTCAGTACCGGCAAAATAATCAAAGTTGACAGGGTACTGGTITATACTTIGGAGGCAGTGACTGCAAAGGGATAAGAGG
AGATTTCTGAGATICTIGATAATATTICTATTTCCTTICTCTGGTTGTACAGTGTGTITCAATTITTITAARACACTATIGGG
CTATACAGTTAAATTGIGCAGIGTCCTGTACGTATATTACACTTICAGTTAARAAGCTTICCATGGAAGCTACACATAGT
TCCCAAAAGACAACAAAACAAAAAATTTTCAATTATTTTAAGCACAAACAATTTTIGTTCAGCTGTCTTACAATCGAA
TATGTAAGAATAAATTTATGGCTAATTAGCATAGAGTTATATGCATTTTCATAATTAAAACTTCCACGAGTACAACA
TATGTTAAGTATTTTAAATCAGTTTTTCTCTITTCCTCAAATAAGGTTGTGAGTCATAATTCGGAAAACAGTTTAGCA
TGTAATAATTTAGTGTTTTATTTTAAACCAAGCTGAAGCCACATAAAGCAGAACTGCTCAACTGAGCCCTATCCARA
TCCTTGACCCACAGAATAAGAAGCAGATAAAATGGCTGCTACTTAAACAAAACAAAAACCTTGTTTATATITTITGTC
CTCTCATTTTCCATAAGTATACTTTAATTAAACATTTTAAAACTTGTAACTTTAGGTTATATACTTACTTTAGTTGG
TTCTCAACCAGGGACAATTTTGTCCCCACCCCCAACCCCCCAGCATATTTGGCAGTGCCTTGAAACATATTIGGTTG
TCACAGCTCAGGGGCGAGGTGTTACTACTGGTATCCAGTGTGTTCAACAGGCCAGGGATACTGCTAAATACCCTACA
ATGCAGAGGATAGCTGCTCACAGCARAGAATTTTCCAAACCTAAATGTTAGTAATGCTAAAGTTGAGAAACCTTGCT
CAGATATAATGACATAATGTTGTTAGAATTTTTATTTTATTCATTITAATGTATGTATGTATGTATGTATGTACGTA
CGTATGTATGTATGTATTTGAGATGGAGTICTITTICTICTGTTGCCCGGGGTGGAGTGCAGTGGCACGATCTCGGCTTAC
TGCAGCCTCTGCCTTCCACGTTCAAGTGATTICTCCTGCCTCAGCCTCCCTAGTAGCTGGGATTACAGGCGCCTGCCA
CCAAACCTGGCAAATTTTTIGTATTTTITAGTGTAGACGGGGTTTCACCATATTTGCCAGGCTGGTCGCAAACTCCTGA
CCTCAAGTGATCCGCCCACATCGGCCTCCCTAAGCGCTAGGGTTACAGGCATGAGCCACTGCGCCTGGCCAGGAATT
TTTGAATCAGAATTTITTICTTGTTCGATTTTAATCTCTTATCATITAGAGATTICTTGAAATATTGAAATTACTTTIGTT
CAAAGTGAATGAATTITICTTAAATTATGIATGGTTAACATCTTTTAAATTGCTTATTTTTAAATTGCCATGTITIGTG
TCCCAGTTTGCATTAACAAATAGTTTGAGAACTATGTTGGAAAAARARATAACAATTTTATTICTTICTTICTCCAG

(SEQ ID NO: 967)

[000218] Homo sapiens dystrophin (DMD), intron 45 target sequence 1 (nucleotide
positions 1376272-1376321 of NCBI Reference Sequence: NG_012232.1)

GTAGGGCGACAGATCTAATAGGAATGAAAACATTTTAGCAGACTTTTTAA (SEQ ID NO: 968)

[000219] Homo sapiens dystrophin (DMD), intron 45 target sequence 2 (nucleotide
positions 1376339-1376383 of NCBI Reference Sequence: NG_012232.1)

ATTTCATGAGAGATTATAAGCAGGGTGAAAGGCACTAACATTAAA (SEQ ID NO: 969)

[000220] Homo sapiens dystrophin (DMD), intron 45 target sequence 3 (nucleotide
positions 1412133-1412382 of NCBI Reference Sequence: NG_012232.1)

CACTGCGCCTGGCCAGGAATTTTTIGAATCAGAATTTTTCTTGTTCGATTTTAATCTCTTATCATTTAGAGATTCTTG
AAATATTGAAATTACTTTGTTCAAAGTGAATGAATTTTCTTARATTATGTATGGTTAACATCTTTTAAATTGCTTAT
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TTTTAAATTGCCATGTITTIGIGICCCAGTTTGCATTAACARATAGTTTGAGARCTATGTTGGAAAAAAAAATAACAAT
TTTATTCTTCTTTCTCCAG (SEQ ID NO: 970)

[000221] Homo sapiens dystrophin (DMD) intron 45/exon 46 junction (nucleotide
positions 1412353-1412412 of NCBI Reference Sequence: NG_012232.1)

AAAATAACAATTTTATICTTCTITTCTCCAGGCTAGAAGAACAAAAGAATATCTTIGTCAGA (SEQ ID NO: 971)

[000222] Homo sapiens dystrophin (DMD), transcript variant Dp427m, exon 46
(nucleotide positions 6859-7006 of NCBI Reference Sequence: NM_004006.2; nucleotide

positions 1412383-1412530 of NCBI Reference Sequence: NG_012232.1)

GCTAGAAGAACAAAAGAATATCTTGTCAGAATTTCAAAGAGATTTAAATGAATTTGTTTTATGGTTGGAGGAAGCAG
ATAACATTGCTAGTATCCCACTTGAACCTGGAAAAGAGCAGCAACTAAAAGAAAAGCTTGAGCAAGTCAAG (SEQ
ID NO: 972)

[000223] Homo sapiens dystrophin (DMD), exon 46 target sequence 1 (nucleotide
positions 1412383-1412432 of NCBI Reference Sequence: NG_012232.1)

GCTAGAAGAACAAAAGAATATCTTGTICAGAATTTCAAAGAGATTITAAATG (SEQ ID NO: 973)

[000224] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) targets a splicing feature in a DMD sequence (e.g., a DMD pre-mRNA). In some
embodiments, a splicing feature in a DMD sequence is an exonic splicing enhancer (ESE), a
branch point, a splice donor site, or a splice acceptor site in a DMD sequence. In some
embodiments, an ESE is in exon 45 of a DMD sequence (e.g., a DMD pre-mRNA). In some
embodiments, a branch point is in intron 44 or intron 45 of a DMD sequence (e.g., a DMD pre-
mRNA). In some embodiments, a splice donor site is across the junction of exon 44 and intron
44, in intron 44, across the junction of exon 45 and intron 45, or in intron 45 of a DMD sequence
(e.g., a DMD pre-mRNA). In some embodiments, a splice acceptor site is in intron 44, across
the junction of intron 44 and exon 45, in intron 45, or across the junction of intron 45 and exon
46 of a DMD sequence (e.g., a DMD pre-mRNA). In some embodiments, the oligonucleotide
useful for targeting DMD promotes skipping of exon 45, such as by targeting a splicing feature
(e.g., an ESE, a branch point, a splice donor site, or a splice acceptor site) in a DMD sequence
(e.g., a DMD pre-mRNA). Examples of ESEs, branch points, splice donor sites, and splice
acceptor sites are provided in Table 9.

[000225] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) targets an exonic splicing enhancer (ESE) in a DMD sequence. In some
embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon skipping) targets an
ESE in DMD exon 45 (e.g., an ESE listed in Table 9).

[000226] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 45) comprises a region of complementarity to a target

sequence comprising one or more full or partial ESEs of a DMD transcript (e.g., one or more
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full or partial ESEs listed in Table 9). In some embodiments, the oligonucleotide comprises a
region of complementarity to a target sequence comprising one or more full or partial ESEs of
DMD exon 45. In some embodiments, the oligonucleotide comprises a region of
complementarity to a target sequence comprising one or more full or partial ESEs as set forth in
any one of SEQ ID NOs: 885-912. In some embodiments, the oligonucleotide comprises a
region of complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, 7, or 8)
consecutive nucleotides of an ESE as set forth in any one of SEQ ID NOs: 885-912. In some
embodiments, the oligonucleotide comprises at least 4 (e.g., 4, 5, 6, 7, or 8) consecutive
nucleotides of an ESE antisense sequence as set forth in any one of SEQ ID NOs: 922-949,
[000227] In some embodiments, the oligonucleotide comprises a region of
complementarity to a target sequence comprising at least 6 (e.g., 6,7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, or more) nucleotides of one or more ESEs (e.g., 2, 3, 4, or more adjacent
ESEs) of DMD exon 45. In some embodiments, the oligonucleotide comprises a region of
complementarity to a target sequence comprising at least 6 (e.g., 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, or more) nucleotides of one or more ESEs (e.g., 2, 3, 4, or more adjacent
ESEs) as set forth in any one of SEQ ID NOs: 885-912. In some embodiments, the
oligonucleotide comprises at least 6 (e.g., 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or
more) nucleotides of one or more ESE antisense sequences (e.g., antisense sequences of 2, 3, 4,
or more adjacent ESEs) as set forth in any one of SEQ ID NOs: 922-949.
[000228] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 45) is 18-35 nucleotides in length, and comprises a
region of complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, 7, or 8)
consecutive nucleotides of an ESE as set forth in any one of SEQ ID NOs: 885-912. In some
embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon skipping, such as for
skipping exon 45) is 20-30 (e.g., 20, 25, 30) nucleotides in length, and comprises a region of
complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, 7, or 8) consecutive
nucleotides of an ESE as set forth in any one of SEQ ID NOs: 885-912. In some embodiments,
an oligonucleotide useful for targeting DMD (e.g., for exon skipping, such as for skipping exon
45) 1s 20-25 (i.e., 20, 21, 22, 23, 24, or 25) nucleotides in length, and comprises a region of
complementarity to a target sequence comprising at least4 (e.g., 4, 5, 6, 7, or 8) consecutive
nucleotides of an ESE as set forth in any one of SEQ ID NOs: 885-912. In some embodiments,
an oligonucleotide useful for targeting DMD (e.g., for exon skipping) is 30 nucleotides in
length, and comprises a region of complementarity to a target sequence comprising at least 4
(e.g., 4,5, 6,7, or 8) consecutive nucleotides of an ESE as set forth in any one of SEQ ID NOs:
885-912.
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[000229] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) targets a branch point in a DMD sequence. In some embodiments, an
oligonucleotide useful for targeting DMD (e.g., for exon skipping) targets a branch point in
DMD intron 44 or intron 45 (e.g., a branch point listed in Table 9).

[000230] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 45) comprises a region of complementarity to a target
sequence comprising a full or partial branch point of a DMD transcript (e.g., a full or partial
branch point listed in Table 9). In some embodiments, the oligonucleotide comprises a region of
complementarity to a target sequence comprising a full or partial branch point of DMD intron 44
or intron 45. In some embodiments, the oligonucleotide comprises a region of complementarity
to a target sequence comprising a full or partial branch point as set forth in any one of SEQ ID
NOs: 881, 882, and 914. In some embodiments, the oligonucleotide comprises a region of
complementarity to a target sequence comprising at least 4 (e.g., 4, 3, 6, or 7) consecutive
nucleotides of a branch point as set forth in any one of SEQ ID NOs: 881, 882, and 914. In some
embodiments, the oligonucleotide comprises at least 4 (e.g., 4, 5, 6, or 7) consecutive
nucleotides of a branch point antisense sequence as set forth in any one of SEQ ID NO: 918,
919, and 951.

[000231] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 45) is 18-35 nucleotides in length, and comprises a
region of complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, or 7)
consecutive nucleotides of a branch point as set forth in any one of SEQ ID NOs: 881, 882, and
014. In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon
skipping, such as for skipping exon 45) is 20-30 (e.g., 20, 25, 30) nucleotides in length, and
comprises a region of complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, or
7) consecutive nucleotides of a branch point as set forth in any one of SEQ ID NOs: 881, 882,
and 914. In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon
skipping, such as for skipping exon 45) is 20-25 (i.e., 20, 21, 22, 23, 24, or 25) nucleotides in
length, and comprises a region of complementarity to a target sequence comprising at least 4
(e.g., 4,5, 6, or 7) consecutive nucleotides of a branch point as set forth in any one of SEQ ID
NOs: 881, 882, and 914. In some embodiments, an oligonucleotide useful for targeting DMD
(e.g., for exon skipping) is 30 nucleotides in length, and comprises a region of complementarity
to a target sequence comprising at least 4 (e.g., 4, 5, 6, or 7) consecutive nucleotides of a branch
point as set forth in any one of SEQ ID NOs: 881, 882, and 914.

[000232] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) targets a splice donor site in a DMD sequence. In some embodiments, an

142



oligonucleotide useful for targeting DMD (e.g., for exon skipping) targets a splice donor site
across the junction of exon 44 and intron 44, in intron 44, across the junction of exon 45 and
intron 45, or in intron 45 (e.g., a splice donor site listed in Table 9).

[000233] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 45) comprises a region of complementarity to a target
sequence comprising a full or partial splice donor site of a DMD transcript (e.g., a full or partial
splice donor site listed in Table 9). In some embodiments, the oligonucleotide comprises a
region of complementarity to a target sequence comprising a full or partial splice donor site
across the junction of exon 44 and intron 44, in intron 44, across the junction of exon 45 and
intron 45, or in intron 45 of DMD. In some embodiments, the oligonucleotide comprises a
region of complementarity to a target sequence comprising a full or partial splice donor site as
set forth in SEQ ID NO: 880 or 913. In some embodiments, the oligonucleotide comprises a
region of complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, or 7)
consecutive nucleotides of a splice donor site as set forth in SEQ ID NO: 880 or 913. In some
embodiments, the oligonucleotide comprises at least 4 (e.g., 4, 5, 6, or 7) consecutive
nucleotides of a splice donor site antisense sequence as set forth in SEQ ID NO: 917 or 950.
[000234] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 45) is 18-35 nucleotides in length, and comprises a
region of complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, or 7)
consecutive nucleotides of a splice donor site as set forth in SEQ ID NO: 880 or 913. In some
embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon skipping, such as for
skipping exon 45) is 20-30 (e.g., 20, 25, 30) nucleotides in length, and comprises a region of
complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, or 7) consecutive
nucleotides of a splice donor site as set forth in SEQ ID NO: 880 or 913. In some embodiments,
an oligonucleotide useful for targeting DMD (e.g., for exon skipping, such as for skipping exon
45) is 20-25 (i.e., 20, 21, 22, 23, 24, or 25) nucleotides in length, and comprises a region of
complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, or 7) consecutive
nucleotides of a splice donor site as set forth in SEQ ID NO: 880 or 913. In some embodiments,
an oligonucleotide useful for targeting DMD (e.g., for exon skipping) is 30 nucleotides in
length, and comprises a region of complementarity to a target sequence comprising at least 4
(e.g., 4, 5, 6, or 7) consecutive nucleotides of a splice donor site as set forth in SEQ ID NO: 880
or 913.

[000235] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) targets a splice acceptor site in a DMD sequence. In some embodiments, an
oligonucleotide useful for targeting DMD (e.g., for exon skipping) targets a splice acceptor site
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in intron 44, across the junction of intron 44 and exon 45, in intron 45, or across the junction of
intron 45 and exon 46 (e.g., a splice acceptor site listed in Table 9).

[000236] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 45) comprises a region of complementarity to a target
sequence comprising a full or partial splice acceptor site of a DMD transcript (e.g., a full or
partial splice acceptor site listed in Table 9). In some embodiments, the oligonucleotide
comprises a region of complementarity to a target sequence comprising a full or partial splice
acceptor site in intron 44, across the junction of intron 44 and exon 45, in intron 45, or across the
junction of intron 45 and exon 46 of DMD. In some embodiments, the oligonucleotide
comprises a region of complementarity to a target sequence comprising a full or partial splice
acceptor site as set forth in any one of SEQ ID NOs: 883, 884, 915, and 916. In some
embodiments, the oligonucleotide comprises a region of complementarity to a target sequence
comprising at least 4 (e.g.,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, or 16) consecutive nucleotides
of a splice acceptor site as set forth in any one of SEQ ID NOs: 883, 884, 915, and 916. In some
embodiments, the oligonucleotide comprises at least 4 (e.g.,4,5,6,7, 8,9, 10, 11, 12, 13, 14,
15, or 16) consecutive nucleotides of a splice acceptor site antisense sequence as set forth in any
one of SEQ ID NOs: 920, 921, 952, and 953.

[000237] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 45) is 18-35 nucleotides in length, and comprises a
region of complementarity to a target sequence comprising at least 4 (e.g., 4, 5,6,7, 8,9, 10, 11,
12, 13, 14, 15, or 16) consecutive nucleotides of a splice acceptor site as set forth in any one of
SEQ ID NOs: 883, 884, 915, and 916. In some embodiments, an oligonucleotide useful for
targeting DMD (e.g., for exon skipping, such as for skipping exon 45) is 20-30 (e.g., 4, 5, 6,7, 8,
9,10, 11, 12, 13, 14, 15, or 16) nucleotides in length, and comprises a region of
complementarity to a target sequence comprising at least4 (e.g., 4,5, 6,7, 8,9, 10, 11, 12, 13,
14, 15, or 16) consecutive nucleotides of a splice acceptor site as set forth in any one of SEQ ID
NOs: 883, 884, 915, and 916. In some embodiments, an oligonucleotide useful for targeting
DMD (e.g., for exon skipping, such as for skipping exon 45) is 20-25 (i.e., 20, 21, 22, 23, 24, or
25) nucleotides in length, and comprises a region of complementarity to a target sequence
comprising at least 4 (e.g.,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, or 16) consecutive nucleotides
of a splice acceptor site as set forth in any one of SEQ ID NOs: 883, 884, 915, and 916. In some
embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon skipping) is 30
nucleotides in length, and comprises a region of complementarity to a target sequence
comprising at least 4 (e.g., 4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, or 16) consecutive nucleotides
of a splice acceptor site as set forth in any one of SEQ 1D NOs: 883, 884, 915, and 916.
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[000238] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) comprises a region of complementarity to a junction of an exon and an intron of
a DMD RNA (e.g., any one of the exon/intron junctions provided by SEQ ID NOs: 957, 963,
966, and 971). In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) comprises a region of complementarity to at least 10 {(e.g., 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, 24, 25, or more) consecutive nucleosides of a junction of an exon
and an intron of a DMD RNA (e.g., any one of the exon/intron junctions provided by SEQ ID
NOs: 957, 963, 966, and 971). In some embodiments, an oligonucleotide useful for targeting
DMD (e.g., for exon skipping) is complementary to any one of SEQ ID NOs: 957, 963, 966, and
971.

[000239] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) comprises a region of complementarity to a target sequence of a DMD RNA
(e.g., a target sequence provided by any one of SEQ ID NOs: 955, 956, 959-962, 964, 965, 968-
970, and 973). In some embodiments, an oligonucleotide useful for targeting DMD {(e. g., for
exon skipping) comprises a region of complementarity to at least 10 (e.g., 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, 24, 25, or more) consecutive nucleosides of a target sequence of a
DMD RNA (e.g., a target sequence provided by any one of SEQ ID NOs: 955, 956, 959-962,
964, 965, 968-970, and 973). In some embodiments, an oligonucleotide useful for targeting
DMD (e.g., for exon skipping) is complementary to any one of SEQ ID NOs: 955, 956, 959-962,
964, 965, 968-970, and 973.

Table 9. Example target sequence motifs

SEQ Motif SEQ Motif
Location in DMD Type ID S + ID Antisense
NO: equence NO: | Sequence'
AAGIo8s e;‘;'lcggﬁm’“ 4 | SpliceDonor | 880 AGGTAAG 917 | CTTACCT
Intron 44 Branch Point 881 CCCTGAC 918 GTCAGGG
Intron 44 Branch Point 882 GTCAG 919 CTGAC
Intron 44 Splice Acceptor 883 ATCTTACAG 920 CTGTAAGAT
Exon 45 Splice Acceptor 884 AACTCCAGG 921 CCTGGAGIT
Exon 45 ESE 885 GAACTCCA 922 TGGAGTTC
Exon 45 ESE 886 AACTCCAG 923 CTGGAGTT
Exon 45 ESE 887 CTCCAGG 924 CCTGGAG
Exon 45 ESE 888 CAGCGGC 925 GCCGCTG
Exon 45 ESE 889 AGCGGC 926 GCCGCT
Exon 45 ESE 890 TCAGAAC 927 GTTCTGA
Exon 45 ESE 891 GAACATTG 928 CAATGTTC
Exon 45 ESE 892 TGAATGC 929 GCATTCA
Exon 45 ESE 893 GAATGCAA 930 TTGCATTC
Exon 45 ESE 894 TGCAAC 931 GTTGCA
Exon 45 ESE 895 CAACTGG 932 CCAGTTG
Exon 45 ESE 896 CTGGGGA 933 TCCCCAG
Exon 45 ESE 897 ATTCAGC 934 GCTGAAT
Exon 45 ESE 898 TGCCAGTA 935 TACTGGCA

145



SEQ Motif SEQ Motif
Location in DMD Type ID S ou + D Antisense
NO: equence NO: | Sequence’
Exon 45 ESE 899 GTATTCTA 936 TAGAATAC
Exon 45 ESE 900 CTACAGG 937 CCTGTAG
Exon 45 ESE 901 TACAGGA 938 TCCTGTA
Exon 45 ESE 902 TGAATC 939 GATTCA
Exon 45 ESE 903 CTGCGGT 940 ACCGCAG
Exon 45 ESE 904 TGCGGT 941 ACCGCA
Exon 45 ESE 905 CGGTGGC 942 GCCACCG
Exon 45 ESE 906 TGGCAGG 943 CCTGCCA
Exon 45 ESE 907 GGCAGGA 944 TCCTGCC
Exon 45 ESE 908 AGGAGGT 945 ACCTCCT
Exon 45 ESE 909 GGTCTGCA 946 TGCAGACC
Exon 45 ESE 910 GTCTGCAA 947 TTGCAGAC
Exon 45 ESE 911 CAGCTGT 948 ACAGCTG
Exon 45 ESE 912 CAGACAG 949 CTGTCTG
R ej’;‘;“cgzgn“‘m 45 Splice Donor 913 AGGTAGG 950 CCTACCT
Intron 45 Branch Point 914 CATTAAC 951 GTTAATG
Ll l?ffiiii/ exon46 | gilice Accepor | 915 | TTCTCCAGG | 952 | CCTGGAGAA
Across 1?§;:ﬁ10¥5n/exon 46 Splice Acceptor 916 TTCTT gg}TCTCC 953 CCl(;iiéGAiAA

1 Each thymine base (T) in any one of the sequences provided in Table 9 may independently and optionally be
replaced with a uracil base (U). Motif sequences and antisense sequences listed in Table 9 contain T’s, but binding
of a motif sequence in RNA and/or DNA is contemplated.

[000240] In some embodiments, any one of the oligonucleotides useful for targeting DMD
(e.g., for exon skipping) is a phosphorodiamidate morpholino oligomer (PMO).

[000241] In some embodiments, the oligonucleotide may have region of complementarity
to a mutant DMD allele, for example, a DMD allele with at least one mutation in any of exons 1-
79 of DMD in humans that leads to a frameshift and improper RNA splicing/processing.
[000242] In some embodiments, any one of the oligonucleotides can be in salt form, e.g.,
as sodium, potassium, or magnesium salts.

[000243] In some embodiments, the 5’ or 3’ nucleoside (e.g., terminal nucleoside) of any
one of the oligonucleotides described herein is conjugated to an amine group, optionally via a
spacer. In some embodiments, the spacer comprises an aliphatic moiety. In some embodiments,
the spacer comprises a polyethylene glycol moiety. In some embodiments, a phosphodiester
linkage is present between the spacer and the 5’ or 3’ nucleoside of the oligonucleotide. In some
embodiments, the 5° or 3’ nucleoside (e.g., terminal nucleoside) of any of the oligonucleotides
described herein is conjugated to a spacer that is a substituted or unsubstituted aliphatic,
substituted or unsubstituted heteroaliphatic, substituted or unsubstituted carbocyclylene,
substituted or unsubstituted heterocyclylene, substituted or unsubstituted arylene, substituted or
unsubstituted heteroarylene, -O-, -N(R?)-, -S-, -C(=0)-, -C(=0)0-, -C(=0)NRA-, -NRAC(=0)-, -
NRAC(=0)R*-, -C(=0)R*-, -NRAC(=0)0-, -NRAC(=0)N(R*)-, -OC(=0)-, -OC(=0)0-, -
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OC(=0)N(RA)-, -S(0)2NRA-, -NRAS(0)2-, or a combination thereof; each R* is independently
hydrogen or substituted or unsubstituted alkyl. In certain embodiments, the spacer is a
substituted or unsubstituted alkylene, substituted or unsubstituted heterocyclylene, substituted or
unsubstituted heteroarylene, -O-, -N(R?)-, or -C(=0)N(R*),, or a combination thereof.
[000244] In some embodiments, the 5° or 3’ nucleoside of any one of the oligonucleotides
described herein is conjugated to a compound of the formula -NH-(CHz)p-, wherein n is an
integer from 1 to 12. In some embodiments, nis 6, 7, 8, 9, 10, 11, or 12. In some embodiments,
a phosphodiester linkage is present between the compound of the formula NHz-(CH2),- and the
5’ or 3’ nucleoside of the oligonucleotide. In some embodiments, a compound of the formula
NH>-(CHz)s- is conjugated to the oligonucleotide via a reaction between 6-amino-1-hexanol
(NH»2-(CH2)s-OH) and the 5° phosphate of the oligonucleotide.
[000245] In some embodiments, the oligonucleotide is conjugated to a targeting agent, e.g.,
a muscle targeting agent such as an anti-TfR1 antibody, e.g., via the amine group.

a. Oligonucleotide Size/Sequence
[000246] Oligonucleotides may be of a variety of different lengths, e.g., depending on the
format. In some embodiments, an oligonucleotide is 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19,20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 75, or more nucleotides in length. In
some embodiments, the oligonucleotide is 8 to 50 nucleotides in length, 8 to 40 nucleotides in
length, 8 to 30 nucleotides in length, 10 to 15 nucleotides in length, 10 to 20 nucleotides in
length, 15 to 25 nucleotides in length, 21 to 23 nucleotides in lengths, 20 to 25 nucleotides in
length, etc.
[000247] In some embodiments, a nucleic acid sequence of an oligonucleotide for purposes
of the present disclosure is “complementary” to a target nucleic acid when it is specifically
hybridizable to the target nucleic acid. In some embodiments, an oligonucleotide hybridizing to
a target nucleic acid (e.g., an mRNA or pre-mRNA molecule) results in modulation of activity
or expression of the target (e.g., decreased mRNA translation, altered pre-mRNA splicing, exon
skipping, target mRNA degradation, etc.). In some embodiments, a nucleic acid sequence of an
oligonucleotide has a sufficient degree of complementarity to its target nucleic acid such that it
does not hybridize non-target sequences under conditions in which avoidance of non-specific
binding is desired, e.g., under physiological conditions. Thus, in some embodiments, an
oligonucleotide may be at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or
100% complementary to the consecutive nucleotides of a targét nucleic acid. In some
embodiments a complementary nucleotide sequence need not be 100% complementary to that of
its target to be specifically hybridizable or specific for a target nucleic acid. In certain
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embodiments, oligonucleotides comprise one or more mismatched nucleobases relative to the
target nucleic acid. In certain embodiments, activity relating to the target is reduced by such
mismatch, but activity relating to a non-target is reduced by a greater amount (i.e., selectivity for
the target nucleic acid is increased and off-target effects are decreased).

[000248] In some embodiments, an oligonucleotide comprises region of complementarity
to a target nucleic acid that is in the range of 8 to 15, 8 to 30, 8 to 40, or 10 to 50, or 5 to 50, 15
to 20, 20 to 25, or 5 to 40 nucleotides in length. In some embodiments, a region of
complementarity of an oligonucleotide to a target nucleic acid is 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, or 50 nucleotides in length. In some embodiments, the region
of complementarity is complementary with at least 8 consecutive nucleotides of a target nucleic
acid. In some embodiments, an oligonucleotide may contain 1, 2 or 3 base mismatches
compared to the portion of the consecutive nucleotides of target nucleic acid. In some
embodiments the oligonucleotide may have up to 3 mismatches over 15 bases, or up to 2
mismatches over 10 bases.

[000249] In some embodiments, the oligonucleotide is complementary (e.g., at least 85% at
least 90%, at least 95%, or 100%) to a target sequence of the any one of the oligonucleotides
described herein (e.g., the oligonucleotides listed in Table 8). In some embodiments, the
oligonucleotide is complementary (e.g., at least 85% at least 90%, at least 95%, or 100%) to a
target sequence of the any one of the oligonucleotides provided by SEQ ID NO: 400-879. In
some embodiments, such target sequence is 100% complementary to an oligonucleotide listed in
Table 8. In some embodiments, such target sequence is 100% complementary to an
oligonucleotide provided by SEQ ID NO: 400-879. In some embodiments, the oligonucleotide
is complementary (e.g., at least 85% at least 90%, at least 95%, or 100%) to a target sequence
provided herein (e.g., a target sequence listed in Table 8). In some embodiments, the
oligonucleotide is complementary (e.g., at least 85% at least 90%, at least 95%, or 100%) to any
one of SEQ ID NO: 160-399.

[000250] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) comprises a region of complementarity to a target sequence of a DMD RNA
(e.g., a target sequence provided by any one of SEQ ID NOs: 160-399). In some embodiments,
an oligonucleotide useful for targeting DMD (e.g., for exon skipping) comprises a region of
complementarity to at least 8 (e.g., 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, or more) consecutive nucleosides of a target sequence of a DMD RNA (e.g., a target

sequence provided by any one of SEQ ID NOs: 160-399). In some embodiments, an
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oligonucleotide useful for targeting DMD (e.g., for exon skipping) is complementary to any one
of SEQ ID NOs: 160-399.

[000251] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) comprises a sequence comprising at least 8 (e.g., 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, or more) consecutive nucleobases of a DMD-targeting
sequence provided herein (e.g., an antisense sequence listed in Table 8). In some embodiments,
the oligonucleotide comprises a sequence comprising at least 8 (e.g., 8,9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or more) consecutive nucleobases of any one of SEQ ID
NOs: 400-897. In some embodiments, the oligonucleotide comprises the sequence of any one of
SEQ ID NOs: 400-897.

[000252] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) comprises a region of complementarity to a target sequence of a DMD RNA
(e.g., a target sequence provided by any one of SEQ ID NOs: 240, 236, 280, 211, 197, 212, 208,
217,213, and 195). In some embodiments, an oligonucleotide useful for targeting DMD (e.g.,
for exon skipping) comprises a region of complementarity to at least 8 (e.g., 8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or more) consecutive nucleosides of a target
sequence of a DMD RNA (e.g., a target sequence provided by any one of SEQ ID NOs: 240,
236, 280, 211, 197, 212, 208, 217, 213, and 195). In some embodiments, an oligonucleotide
useful for targeting DMD (e.g., for exon skipping) is complementary to any one of SEQ ID
NOs: 240, 236, 280, 211, 197, 212, 208, 217, 213, and 195.

[000253] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping) comprises a sequence comprising at least 8 (e.g., 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, or more) contiguous nucleobases of a DMD-targeting
sequence provided herein (e.g., a sequence of any one of SEQ ID NOs: 720, 716, 760, 691, 677,
692, 688, 697, 693, and 675). In some embodiments, the oligonucleotide comprises at least 8
(e.g.,8,9,10,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or more) consecutive
nucleosides of a DMD-targeting sequence provided herein (e.g., a sequence of any one of SEQ
ID NOs: 720, 716, 760, 691, 677, 692, 688, 697, 693, and 675). In some embodiments, the
oligonucleotide comprises the sequence of any one of SEQ ID NOs: 720, 716, 760, 691, 677,
692, 688, 697, 693, and 675.

[000254] In some embodiments, it should be appreciated that methylation of the
nucleobase uracil at the C5 position forms thymine. Thus, in some embodiments, a nucleotide
or nucleoside having a C5 methylated uracil (or 5-methyl-uracil) may be equivalently identified

as a thymine nucleotide or nucleoside.
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[000255] In some embodiments, any one or more of the thymine bases (T’s) in any one of
the oligonucleotides provided herein (e.g., the oligonucleotides listed in Table 8) may
independently and optionally be uracil bases (U’s), and/or any one or more of the U’s in the
oligonucleotides provided herein may independently and optionally be T’s. In some
embodiments, any one or more of the thymine bases (T’s) in any one of the oligonucleotides
provided by SEQ ID NOs: 640-879 or in an oligonucleotide complementary to any one of SEQ
ID NOs: 160-399 may optionally be uracil bases (U’s), and/or any one or more of the U’s in the
oligonucleotides may optionally be T’s. In some embodiments, any one or more of the uracil
bases (U’s) in any one of the oligonucleotides provided by SEQ ID NOs: 400-639 or in an
oligonucleotide complementary to any one of SEQ ID NOs: 160-399 may optionally be thymine
bases (T’s), and/or any one or more of the T’s in the oligonucleotides may optionally be U’s.

b. Oligonucleotide Modifications:
[000256] The oligonucleotides described herein may be modified, e.g., comprise a
modified sugar moiety, a modified internucleoside linkage, a modified nucleotide or nucleoside
and/or (e.g., and) combinations thereof. In addition, in some embodiments, oligonucleotides
may exhibit one or more of the following properties: do not mediate alternative splicing; are not
immune stimulatory; are nuclease resistant; have improved cell uptake compared to unmodified
oligonucleotides; are not toxic to cells or mammals; have improved endosomal exit internally in
a cell; minimizes TLR stimulation; or avoid pattern recognition receptors. Any of the modified
chemistries or formats of oligonucleotides described herein can be combined with each other.
For example, one, two, three, four, five, or more different types of modifications can be included
within the same oligonucleotide.
[000257] In some embodiments, certain nucleotide or nucleoside modifications may be
used that make an oligonucleotide into which they are incorporated more resistant to nuclease
digestion than the native oligodeoxynucleotide or oligoribonucleotide molecules; these modified
oligonucleotides survive intact for a longer time than unmodified oligonucleotides. Specific
examples of modified oligonucleotides include those comprising modified backbones, for
example, modified internucleoside linkages such as phosphorothioates, phosphotriesters, methyl
phosphonates, short chain alkyl or cycloalkyl intersugar linkages or short chain heteroatomic or
heterocyclic intersugar linkages. Accordingly, oligonucleotides of the disclosure can be
stabilized against nucleolytic degradation such as by the incorporation of a modification, e.g., a
nucleotide or nucleoside modification.
[000258] In some embodiments, an oligonucleotide may be of up to 50 or up to 100
nucleotides in length in which 2 to 10, 2to 15,2 to 16,2 to 17,2 to 18, 2 to 19, 2 to 20, 2 to 25,
2 to 30, 2 to 40, 2 to 45, or more nucleotides or nucleosides of the oligonucleotide are modified

150



nucleotides/nucleosides. The oligonucleotide may be of 8 to 30 nucleotides in length in which 2
to 10,2to 15,2t0 16,2to 17,2 to 18,2 to 19, 2 to 20, 2 to 25, 2 to 30 nucleotides or
nucleosides of the oligonucleotide are modified nucleotides/nucleosides. The oligonucleotide
may be of 8 to 15 nucleotides in length in which 2to 4,2t0 5,2t06,2t07,2t08,2t09, 2 to
10,2 to 11,2 to 12, 2 to 13, 2 to 14 nucleotides or nucleosides of the oligonucleotide are
modified nucleotides/nucleosides. Optionally, the oligonucleotides may have every nucleotide
or nucleoside except 1, 2, 3,4, 5, 6, 7, 8, 9, or 10 nucleotides/nucleosides modified.
Oligonucleotide modifications are described further herein.

c. Modified Nucleosides
[000259] In some embodiments, the oligonucleotide described herein comprises at least
one nucleoside modified at the 2' position of the sugar. In some embodiments, an
oligonucleotide comprises at least one 2'-modified nucleoside. In some embodiments, all of the
nucleosides in the oligonucleotide are 2’-modified nucleosides.
[000260] In some embodiments, the oligonucleotide described herein comprises one or
more non-bicyclic 2°-modified nucleosides, e.g., 2’-deoxy, 2’-fluoro (2°-F), 2’-O-methyl (2’-O-
Me), 2°-O-methoxyethyl (2°-MOE), 2’-O-aminopropyl (2’-O-AP), 2°-O-dimethylaminoethyl
(2°-O-DMAQOE), 2’-O-dimethylaminopropyl (2’-O-DMAP), 2’-O-dimethylaminoethyloxyethyl
(22-O-DMAEOE), or 2’-O-N-methylacetamido (2’-O-NMA) modified nucleoside.
[000261] In some embodiments, the oligonucleotide described herein comprises one or
more 2°-4” bicyclic nucleosides in which the ribose ring comprises a bridge moiety connecting
two atoms in the ring, e.g., connecting the 2°-O atom to the 4’-C atom via a methylene (LNA)
bridge, an ethylene (ENA) bridge, or a (S)-constrained ethyl (cEt) bridge. Examples of LNAs
are described in International Patent Application Publication WO/2008/043753, published on
April 17, 2008, and entitled “RNA Antagonist Compounds For The Modulation Of PCSK9”, the
contents of which are incorporated herein by reference in its entirety. Examples of ENAs are
provided in International Patent Publication No. WO 2005/042777, published on May 12, 2005,
and entitled “APP/ENA Antisense”; Morita et al., Nucleic Acid Res., Suppl 1:241-242, 2001;
Surono et al., Hum. Gene Ther., 15:749-757, 2004; Koizumi, Curr. Opin. Mol. Ther., 8:144-149,
2006 and Horie et al., Nucleic Acids Symp. Ser (Oxf), 49:171-172, 2005; the disclosures of
which are incorporated herein by reference in their entireties. Examples of cEt are provided in
US Patents 7,101,993; 7,399,845 and 7,569,686, each of which is herein incorporated by
reference in its entirety.
[000262] In some embodiments, the oligonucleotide comprises a modified nucleoside
disclosed in one of the following United States Patent or Patent Application Publications: US
Patent 7,399,845, issued on July 15, 2008, and entitled “6-Modified Bicyclic Nucleic Acid
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Analogs”; US Patent 7,741,457, issued on June 22, 2010, and entitled “6-Modified Bicyclic
Nucleic Acid Analogs™; US Patent 8,022,193, issued on September 20, 2011, and entitled “6-
Modified Bicyclic Nucleic Acid Analogs™; US Patent 7,569,686, issued on August 4, 2009, and
entitled “Compounds And Methods For Synthesis Of Bicyclic Nucleic Acid Analogs™; US Patent
7,335,765, issued on February 26, 2008, and entitled “Novel Nucleoside And Oligonucleotide
Analogues”; US Patent 7,314,923, issued on January 1, 2008, and entitled “Novel Nucleoside
And Oligonucleotide Analogues”; US Patent 7,816,333, issued on October 19, 2010, and entitled
“Oligonucleotide Analogues And Methods Utilizing The Same” and US Publication Number
2011/0009471 now US Patent 8,957,201, issued on February 17, 2015, and entitled
“Oligonucleotide Analogues And Methods Utilizing The Same”, the entire contents of each of
which are incorporated herein by reference for all purposes.

[000263] In some embodiments, the oligonucleotide comprises at least one modified
nucleoside that results in an increase in Tm of the oligonucleotide in a range of 1°C, 2 °C, 3°C, 4
°C, or 5°C compared with an oligonucleotide that does not have the at least one modified
nucleoside. The oligonucleotide may have a plurality of modified nucleosides that result in a
total increase in Tm of the oligonucleotide in a range of 2 °C, 3 °C, 4 °C, 5 °C, 6 °C, 7 °C, 8 °C,
9°C, 10 °C, 15 °C, 20 °C, 25 °C, 30 °C, 35 °C, 40 °C, 45 °C or more compared with an
oligonucleotide that does not have the modified nucleoside.

[000264] The oligonucleotide may comprise a mix of nucleosides of different kinds. For
example, an oligonucleotide may comprise a mix of 2’-deoxyribonucleosides or ribonucleosides
and 2’-fluoro modified nucleosides. An oligonucleotide may comprise a mix of
deoxyribonucleosides or ribonucleosides and 2°-O-Me modified nucleosides. An
oligonucleotide may comprise a mix of 2’-fluoro modified nucleosides and 2’-O-Me modified
nucleosides. An oligonucleotide may comprise a mix of 2’-4’ bicyclic nucleosides and 2’-MOE,
2’-fluoro, or 2’-O-Me modified nucleosides. An oligonucleotide may comprise a mix of non-
bicyclic 2’-modified nucleosides (e.g., 2°-MOE, 2’-fluoro, or 2°-0O-Me) and 2’-4” bicyclic
nucleosides (e.g., LNA, ENA, cEt).

[000265] The oligonucleotide may comprise alternating nucleosides of different kinds. For
example, an oligonucleotide may comprise alternating 2’-deoxyribonucleosides or
ribonucleosides and 2’-fluoro modified nucleosides. An oligonucleotide may comprise
alternating deoxyribonucleosides or ribonucleosides and 2°-O-Me modified nucleosides. An
oligonucleotide may comprise alternating 2’-fluoro modified nucleosides and 2’-O-Me modified
nucleosides. An oligonucleotide may comprise alternating 2°-4” bicyclic nucleosides and 2’-

MOE, 2’-fluoro, or 2’-O-Me modified nucleosides. An oligonucleotide may comprise
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alternating non-bicyclic 2’-modified nucleosides (e.g., 2’-MOE, 2’-fluoro, or 2’-O-Me) and 2’-
4’ bicyclic nucleosides (e.g., LNA, ENA, cEt).
[000266] In some embodiments, an oligonucleotide described herein comprises a 5”-
vinylphosphonate modification, one or more abasic residues, and/or one or more inverted abasic
residues.

d. Internucleoside Linkages / Backbones
[000267] In some embodiments, oligonucleotide may contain a phosphorothioate or other
modified internucleoside linkage. In some embodiments, the oligonucleotide comprises
phosphorothioate internucleoside linkages. In some embodiments, the oligonucleotide
comprises phosphorothioate internucleoside linkages between at least two nucleosides. In some
embodiments, the oligonucleotide comprises phosphorothioate internucleoside linkages between
all nucleosides. For example, in some embodiments, oligonucleotides comprise modified
internucleoside linkages at the first, second, and/or (e.g., and) third internucleoside linkage at the
5'or 3' end of the nucleotide sequence.
[000268] Phosphorus-containing linkages that may be used include, but are 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'; see 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.
[000269] In some embodiments, oligonucleotides may have heteroatom backbones, such as
methylene(methylimino) or MMI backbones; amide backbones (see De Mesmaeker et al. Ace.
Chem. Res. 1995, 28:366-374); morpholino backbones (see Summerton and Weller, U.S. Pat.
No. 5,034,506); or peptide nucleic acid (PNA) backbones (wherein 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, see Nielsen et al.,
Science 1991, 254, 1497).

e. Stereospecific Oligonucleotides
[000270] In some embodiments, internucleotidic phosphorus atoms of oligonucleotides are
chiral, and the properties of the oligonucleotides by adjusted based on the configuration of the
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chiral phosphorus atoms. In some embodiments, appropriate methods may be used to
synthesize P-chiral oligonucleotide analogs in a stereocontrolled manner (e.g., as described in
Oka N, Wada T, Stereocontrolled synthesis of oligonucleotide analogs containing chiral
internucleotidic phosphorus atoms. Chem Soc Rev. 2011 Dec;40(12):5829-43.) In some
embodiments, phosphorothioate containing oligonucleotides comprise nucleoside units that are
Jjoined together by either substantially all Sp or substantially all Rp phosphorothioate intersugar
linkages are provided. In some embodiments, such phosphorothioate oligonucleotides having
substantially chirally pure intersugar linkages are prepared by enzymatic or chemical synthesis,
as described, for example, in US Patent 5,587,261, issued on December 12, 1996, the contents of
which are incorporated herein by reference in their entirety. In some embodiments, chirally
controlled oligonucleotides provide selective cleavage patterns of a target nucleic acid. For
example, in some embodiments, a chirally controlled oligonucleotide provides single site
cleavage within a complementary sequence of a nucleic acid, as described, for example, in US
Patent Application Publication 20170037399 A1, published on February 2, 2017, entitled
“CHIRAL DESIGN™, the contents of which are incorporated herein by reference in their
entirety.

f. Morpholinos
[000271] In some embodiments, the oligonucleotide may be a morpholino-based
compounds. Morpholino-based oligomeric compounds are described in Dwaine A. Braasch and
David R. Corey, Biochemistry, 2002, 41(14), 4503-4510); Genesis, volume 30, issue 3, 2001;
Heasman, J., Dev. Biol., 2002, 243, 209-214; Nasevicius et al., Nat. Genet., 2000, 26, 216-220;
Lacerra et al., Proc. Natl. Acad. Sci., 2000, 97, 9591-9596; and U.S. Pat. No. 5,034,506, issued
Jul. 23, 1991. In some embodiments, the morpholino-based oligomeric compound is a
phosphorodiamidate morpholino oligomer (PMO) (e.g., as described in Iverson, Curr. Opin.
Mol. Ther., 3:235-238, 2001; and Wang et al., J. Gene Med., 12:354-364, 2010; the disclosures
of which are incorporated herein by reference in their entireties).

g. Peptide Nucleic Acids (PNAs)
[000272] In some embodiments, both a sugar and an internucleoside linkage (the
backbone) of the nucleotide units of an oligonucleotide are replaced with novel groups. In some
embodiments, 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, for example, an aminoethylglycine backbone. The nucleobases are
retained and are bound directly or indirectly to aza nitrogen atoms of the amide portion of the
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backbone. Representative publication that report the preparation of PNA compounds include,
but are not limited to, US patent nos. 5,539,082; 5,714,331; and 5,719,262, each of which is
herein incorporated by reference. Further teaching of PNA compounds can be found in Nielsen
et al., Science, 1991, 254, 1497-1500.

h. Mixmers
[000273] In some embodiments, an oligonucleotide described herein may be a mixmer or
comprise a mixmer sequence pattern. In general, mixmers are oligonucleotides that comprise
both naturally and non-naturally occurring nucleosides or comprise two different types of non-
naturally occurring nucleosides typically in an alternating pattern. Mixmers generally have
higher binding affinity than unmodified oligonucleotides and may be used to specifically bind a
target molecule, e.g., to block a binding site on the target molecule. Generally, mixmers do not
recruit an RNase to the target molecule and thus do not promote cleavage of the target molecule.
Such oligonucleotides that are incapable of recruiting RNase H have been described, for
example, see W02007/112754 or WO2007/112753.
[000274] In some embodiments, the mixmer comprises or consists of a repeating pattern of
nucleoside analogues and naturally occurring nucleosides, or one type of nucleoside analogue
and a second type of nucleoside analogue. However, a mixmer need not comprise a repeating
pattern and may instead comprise any arrangement of modified nucleoside s and naturally
occurring nucleoside s or any arrangement of one type of modified nucleoside and a second type
of modified nucleoside. The repeating pattern, may, for instance be every second or every third
nucleoside is a modified nucleoside, such as LNA, and the remaining nucleoside s are naturally
occurring nucleosides, such as DNA, or are a 2' substituted nucleoside analogue such as 2'-MOE
or 2' fluoro analogues, or any other modified nucleoside described herein. It is recognized that
the repeating pattern of modified nucleoside, such as LNA units, may be combined with
modified nucleoside at fixed positions—e.g. at the 5’ or 3' termini.
[000275] In some embodiments, a mixmer does not comprise a region of more than 5,
more than 4, more than 3, or more than 2 consecutive naturally occurring nucleosides, such as
DNA nucleosides. In some embodiments, the mixmer comprises at least a region consisting of at
least two consecutive modified nucleosides, such as at least two consecutive LNAs. In some
embodiments, the mixmer comprises at least a region consisting of at least three consecutive
modified nucleoside units, such as at least three consecutive LNAs.
[000276] In some embodiments, the mixmer does not comprise a region of more than 7,
more than 6, more than 5, more than 4, more than 3, or more than 2 consecutive nucleoside
analogues, such as LNAs. In some embodiments, LNA units may be replaced with other
nucleoside analogues, such as those referred to herein.
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[000277] Mixmers may be designed to comprise a mixture of affinity enhancing modified
nucleosides, such as in non-limiting example LNA nucleosides and 2’-O-Me nucleosides. In
some embodiments, a mixmer comprises modified internucleoside linkages (e.g.,
phosphorothioate internucleoside linkages or other linkages) between at least two, at least three,
at least four, at least five or more nucleosides.
[000278] A mixmer may be produced using any suitable method. Representative U.S.
patents, U.S. patent publications, and PCT publications that teach the preparation of mixmers
include U.S. patent publication Nos. US20060128646, US20090209748, US20090298916,
US20110077288, and US20120322851, and U.S. patent No. 7687617.
[000279] In some embodiments, a mixmer comprises one or more morpholino
nucleosides. For example, in some embodiments, a mixmer may comprise morpholino
nucleosides mixed (e.g., in an alternating manner) with one or more other nucleosides (e.g.,
DNA, RNA nucleosides) or modified nucleosides (e.g., LNA, 2’-O-Me nucleosides).
[000280] In some embodiments, mixmers are useful for splice correcting or exon skipping,
for example, as reported in Touznik A., et al., LNA/DNA mixmer-based antisense
oligonucleotides correct alternative splicing of the SMN2 gene and restore SMN protein
expression in type 1 SMA fibroblasts Scientific Reports, volume 7, Article number: 3672 (2017),
Chen S. et al., Synthesis of a Morpholino Nucleic Acid (MNA )-Uridine Phosphoramidite, and
Exon Skipping Using MNA/2'-O-Methyl Mixmer Antisense Oligonucleotide, Molecules 2016, 21,
1582, the contents of each which are incorporated herein by reference.

i. Multimers
[000281] In some embodiments, molecular payloads may comprise multimers (e.g.,
concatemers) of 2 or more oligonucleotides connected by a linker. In this way, in some
embodiments, the oligonucleotide loading of a complex can be increased beyond the available
linking sites on a targeting agent {e.g., available thiol sites on an antibody) or otherwise tuned to
achieve a particular payload loading content. Oligonucleotides in a multimer can be the same or
different (e.g., targeting different genes or different sites on the same gene or products thereof).
[000282] In some embodiments, multimers comprise 2 or more oligonucleotides linked
together by a cleavable linker. However, in some embodiments, multimers comprise 2 or more
oligonucleotides linked together by a non-cleavable linker. In some embodiments, a multimer
comprises 2, 3,4, 5, 6,7, 8,9, 10 or more oligonucleotides linked together. In some
embodiments, a multimer comprises 2 to 5, 2 to 10 or 4 to 20 oligonucleotides linked together.
[000283] In some embodiments, a multimer comprises 2 or more oligonucleotides linked
end-to-end (in a linear arrangement). In some embodiments, a multimer comprises 2 or more
oligonucleotides linked end-to-end via an oligonucleotide based linker (e.g., poly-dT linker, an

156



abasic linker). In some embodiments, a multimer comprises a2 5° end of one oligonucleotide
linked to a 3’ end of another oligonucleotide. In some embodiments, a multimer comprises a 3’
end of one oligonucleotide linked to a 3’ end of another oligonucleotide. In some embodiments,
a multimer comprises a 5’ end of one oligonucleotide linked to a 5° end of another
oligonucleotide. Still, in some embodiments, multimers can comprise a branched structure
comprising multiple oligonucleotides linked together by a branching linker.
[000284] Further examples of multimers that may be used in the complexes provided
herein are disclosed, for example, in US Patent Application Number 2015/0315588 A1, entitled
Methods of delivering multiple targeting oligonucleotides to a cell using cleavable linkers,
which was published on November 5, 2015; US Patent Application Number 2015/0247141 Al,
entitled Multimeric Oligonucleotide Compounds, which was published on September 3, 2015,
US Patent Application Number US 2011/0158937 A1, entitled Immunostimulatory
Oligonucleotide Multimers, which was published on June 30, 2011; and US Patent Number
5,693,773, entitled Triplex-Forming Antisense Oligonucleotides Having Abasic Linkers
Targeting Nucleic Acids Comprising Mixed Sequences Of Purines And Pyrimidines, which
issued on December 2, 1997, the contents of each of which are incorporated herein by reference
in their entireties.

C. Linkers
[000285] Complexes described herein generally comprise a linker that covalently links any
one of the anti-TfR1 antibodies described herein to a molecular payload. A linker comprises at
least one covalent bond. In some embodiments, a linker may be a single bond, e.g., a disulfide
bond or disulfide bridge, that covalently links an anti-TfR1 antibody to a molecular payload.
However, in some embodiments, a linker may covalently link any one of the anti-TfR1
antibodies described herein to a molecular payload through multiple covalent bonds. In some
embodiments, a linker may be a cleavable linker. However, in some embodiments, a linker may
be a non-cleavable linker. A linker is typically stable in vitro and in vivo, and may be stable in
certain cellular environments. Additionally, typically a linker does not negatively impact the
functional properties of either the anti-TfR1 antibody or the molecular payload. Examples and
methods of synthesis of linkers are known in the art (see, e.g. Kline, T. et al. “Methods to Make
Homogenous Antibody Drug Conjugates.” Pharmaceutical Research, 2015, 32:11, 3480-3493 ;
Jain, N. et al. “Current ADC Linker Chemistry” Pharm Res. 2015, 32:11, 3526-3540.;
McCombs, J.R. and Owen, S.C. “Antibody Drug Conjugates: Design and Selection of Linker,
Payload and Conjugation Chemistry” AAPS J. 2015, 17:2, 339-351.).
[000286] A linker typically will contain two different reactive species that allow for
attachment to both the anti-TfR1 antibody and a molecular payload. In some embodiments, the
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two different reactive species may be a nucleophile and/or an electrophile. In some
embodiments, a linker contains two different electrophiles or nucleophiles that are specific for
two different nucleophiles or electrophiles. In some embodiments, a linker is covalently linked
to an anti-TfR1 antibody via conjugation to a lysine residue or a cysteine residue of the anti-
TfR1 antibody. In some embodiments, a linker is covalently linked to a cysteine residue of an
anti-TfR1 antibody via a maleimide-containing linker, wherein optionally the maleimide-
containing linker comprises a maleimidocaproy! or maleimidomethyl cyclohexane-1-carboxylate
group. In some embodiments, a linker is covalently linked to a cysteine residue of an anti-TfR1
antibody or thiol functionalized molecular payload via a 3-arylpropionitrile functional group. In
some embodiments, a linker is covalently linked to a lysine residue of an anti-TfR1 antibody. In
some embodiments, a linker is covalently linked to an anti-TfR1 antibody and/or (e.g., and) a
molecular payload, independently, via an amide bond, a carbamate bond, a hydrazide, a triazole,
a thioether, and/or a disulfide bond.

i Cleavable Linkers
[000287] A cleavable linker may be a protease-sensitive linker, a pH-sensitive linker, or a
glutathione-sensitive linker. These linkers are typically cleavable only intracellularly and are
preferably stable in extracellular environments, e.g., extracellular to a muscle cell.
[000288] Protease-sensitive linkers are cleavable by protease enzymatic activity. These
linkers typically comprise peptide sequences and may be 2-10 amino acids, about 2-5 amino
acids, about 5-10 amino acids, about 10 amino acids, about 5 amino acids, about 3 amino acids,
or about 2 amino acids in length. In some embodiments, a peptide sequence may comprise
naturally-occurring amino acids, e.g. cysteine, alanine, or non-naturally-occurring or modified
amino acids. Non-naturally occurring amino acids include f-amino acids, homo-amino acids,
proline derivatives, 3-substituted alanine derivatives, linear core amino acids, N-methyl amino
acids, and others known in the art. In some embodiments, a protease-sensitive linker comprises
a valine-citrulline or alanine-citrulline sequence. In some embodiments, a protease-sensitive
linker can be cleaved by a lysosomal protease, e.g. cathepsin B, and/or (e.g., and) an endosomal
protease.
[000289] A pH-sensitive linker is a covalent linkage that readily degrades in high or low
pH environments. In some embodiments, a pH-sensitive linker may be cleaved at a pH in a
range of 4 to 6. In some embodiments, a pH-sensitive linker comprises a hydrazone or cyclic
acetal. In some embodiments, a pH-sensitive linker is cleaved within an endosome or a
lysosome.
[000290] In some embodiments, a glutathione-sensitive linker comprises a disulfide
moiety. In some embodiments, a glutathione-sensitive linker is cleaved by a disulfide exchange
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reaction with a glutathione species inside a cell. In some embodiments, the disulfide moiety
further comprises at least one amino acid, e.g., a cysteine residue.
[000291] In some embodiments, a linker comprises a valine-citrulline sequence (e.g., as

described in US Patent 6,214,345, incorporated herein by reference). In some embodiments,

SO
O)LO

before conjugation, a linker comprises a structure of:
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[000292] In some embodiments, after conjugation, a linker comprises a structure of’
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[000293] In some embodiments, before conjugation, a linker comprises a structure of:
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wherein n is any number from 0-10. In some embodiments, n is 3.

[000294] In some embodiments, a linker comprises a structure of:
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wherein n is any number from 0-10, wherein m is any number from 0-10. In some
embodiments, n is 3 and/or (e.g., and) m is 4.

[000295] In some embodiments, a linker comprises a structure of:
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wherein n is any number from 0-10, wherein m is any number from 0-10. In some
embodiments, n is 3 and/or (e.g., and) m is 4.

ii. Non-cleavable Linkers
[000296] In some embodiments, non-cleavable linkers may be used. Generally, a non-
cleavable linker cannot be readily degraded in a cellular or physiological environment. In some
embodiments, a non-cleavable linker comprises an optionally substituted alkyl group, wherein
the substitutions may include halogens, hydroxyl groups, oxygen species, and other common
substitutions. In some embodiments, a linker may comprise an optionally substituted alkyl, an
optionally substituted alkylene, an optionally substituted arylene, a heteroarylene, a peptide
sequence comprising at least one non-natural amino acid, a truncated glycan, a sugar or sugars
that cannot be enzymatically degraded, an azide, an alkyne-azide, a peptide sequence comprising
a LPXT sequence, a thioether, a biotin, a biphenyl, repeating units of polyethylene glycol or
equivalent compounds, acid esters, acid amides, sulfamides, and/or an alkoxy-amine linker. In
some embodiments, sortase-mediated ligation can be utilized to covalently link an anti-TfR1

antibody comprising a LPXT sequence to a molecular payload comprising a (G). sequence (see,
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e.g. Proft T. Sortase-mediated protein ligation: an emerging biotechnology tool for protein
modification and immobilization. Biotechnol Lett. 2010, 32(1):1-10.).
[000297] In some embodiments, a linker may comprise a substituted alkylene, an
optionally substituted alkenylene, an optionally substituted alkynylene, an optionally substituted
cycloalkylene, an optionally substituted cycloalkenylene, an optionally substituted arylene, an
optionally substituted heteroarylene further comprising at least one heteroatom selected from N,
O, and S,; an optionally substituted heterocyclylene further comprising at least one heteroatom
selected from N, O, and S, an imino, an optionally substituted nitrogen species, an optionally
substituted oxygen species O, an optionally substituted sulfur species, or a poly(alkylene oxide),
e.g. polyethylene oxide or polypropylene oxide. In some embodiments, a linker may be a non-
cleavable N-gamma-maleimidobutyryl-oxysuccinimide ester (GMBS) linker.

iii. Linker conjugation
[000298] In some embodiments, a linker is covalently linked to an anti-TfR1 antibody
and/or (e.g., and) molecular payload via a phosphate, thioether, ether, carbon-carbon, carbamate,
or amide bond. In some embodiments, a linker is covalently linked to an oligonucleotide
through a phosphate or phosphorothioate group, €.g. a terminal phosphate of an oligonucleotide
backbone. In some embodiments, a linker is covalently linked to an anti-TfR1 antibody, through
a lysine or cysteine residue present on the anti-TfR1 antibody.
[000299] In some embodiments, a linker, or a portion thereof is covalently linked to an
anti-TfR1 antibody and/or (e.g., and) molecular payload by a cycloaddition reaction between an
azide and an alkyne to form a triazole, wherein the azide or the alkyne may be located on the
anti-T{fR1 antibody, molecular payload, or the linker. In some embodiments, an alkyne may be a
cyclic alkyne, e.g., a cyclooctyne. In some embodiments, an alkyne may be bicyclononyne (also
known as bicyclo[6.1.0]nonyne or BCN) or substituted bicyclononyne. In some embodiments, a
cyclooctyne is as described in International Patent Application Publication W02011136645,
published on November 3, 2011, entitled, “Fused Cyclooctyne Compounds And Their Use In
Metal-free Click Reactions”. In some embodiments, an azide may be a sugar or carbohydrate
molecule that comprises an azide. In some embodiments, an azide may be 6-azido-6-
deoxygalactose or 6-azido-N-acetylgalactosamine. In some embodiments, a sugar or
carbohydrate molecule that comprises an azide is as described in International Patent
Application Publication W02016170186, published on October 27, 2016, entitled, “Process For
The Modification Of A Glycoprotein Using A Glycosyltransferase That Is Or Is Derived From A
B(1,4)-N-Acetylgalactosaminyltransferase”. In some embodiments, a cycloaddition reaction
between an azide and an alkyne to form a triazole, wherein the azide or the alkyne may be
located on the anti-TfR1 antibody, molecular payload, or the linker is as described in
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International Patent Application Publication W02014065661, published on May 1, 2014,
entitled, “Modified antibody, antibody-conjugate and process for the preparation thereof”; or
International Patent Application Publication W02016170186, published on October 27, 2016,
entitled, “Process For The Modification Of A Glycoprotein Using A Glycosyltransferase That Is
Or Is Derived From A p(1,4)-N-Acetylgalactosaminyltransferase”.
[000300] In some embodiments, a linker comprises a spacer, e.g., a polyethylene glycol
spacer or an acyl/carbomoyl sulfamide spacer, e.g., a HydraSpace™ spacer. In some
embodiments, a spacer is as described in Verkade, JM.M. et al., “A Polar Sulfamide Spacer
Significantly Enhances the Manufacturability, Stability, and Therapeutic Index of Antibody-
Drug Conjugates”, Antibodies, 2018, 7, 12.
[000301] In some embodiments, a linker is covalently linked to an anti-TfR1 antibody
and/or (e.g., and) molecular payload by the Diels-Alder reaction between a dienophile and a
diene/hetero-diene, wherein the dienophile or the diene/hetero-diene may be located on the anti-
TfR1 antibody, molecular payload, or the linker. In some embodiments a linker is covalently
linked to an anti-TfR1 antibody and/or (e.g., and) molecular payload by other pericyclic
reactions such as an ene reaction. In some embodiments, a linker is covalently linked to an anti-
TfR1 antibody and/or (e.g., and) molecular payload by an amide, thioamide, or sulfonamide
bond reaction. In some embodiments, a linker is covalently linked to an anti-TfR1 antibody
and/or (e.g., and) molecular payload by a condensation reaction to form an oxime, hydrazone, or
semicarbazide group existing between the linker and the anti-TfR1 antibody and/or (e.g., and)
molecular payload.
[000302] In some embodiments, a linker is covalently linked to an anti-TfR1 antibody
and/or (e.g., and) molecular payload by a conjugate addition reaction between a nucleophile, e.g.
an amine or a hydroxyl group, and an electrophile, e.g. a carboxylic acid, carbonate, or an
aldehyde. In some embodiments, a nucleophile may exist on a linker and an electrophile may
exist on an anti-TfR1 antibody or molecular payload prior to a reaction between a linker and an
anti-TfR1 antibody or molecular payload. In some embodiments, an electrophile may exist on a
linker and a nucleophile may exist on an anti-TfR1 antibody or molecular payload prior to a
reaction between a linker and an anti-TfR1 antibody or molecular payload. In some
embodiments, an electrophile may be an azide, pentafluorophenyl, a silicon centers, a carbonyl,
a carboxylic acid, an anhydride, an isocyanate, a thioisocyanate, a succinimidyl ester, a
sulfosuccinimidyl ester, a maleimide, an alkyl halide, an alkyl pseudohalide, an epoxide, an
episulfide, an aziridine, an aryl, an activated phosphorus center, and/or an activated sulfur
center. In some embodiments, a nucleophile may be an optionally substituted alkene, an
optionally substituted alkyne, an optionally substituted aryl, an optionally substituted
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heterocyclyl, a hydroxyl group, an amino group, an alkylamino group, an anilido group, and/or a
thiol group.

[000303] In some embodiments, a linker comprises a valine-citrulline sequence covalently
linked to a reactive chemical moiety (e.g., an azide moiety or a BCN moiety for click
chemistry). In some embodiments, a linker comprising a valine-citrulline sequence covalently
linked to a reactive chemical moiety (e.g., an azide moiety for click chemistry) comprises a

structure of:
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wherein n is any number from 0-10. In some embodiments, n is 3.
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[000304] In some embodiments, a linker comprising the structure of Formula (A) is
covalently linked (e.g., optionally via additional chemical moieties) to a molecular payload (e.g.,
an oligonucleotide). In some embodiments, a linker comprising the structure of Formula (A) is
covalently linked to an oligonucleotide, e.g., through a nucleophilic substitution with amine-1.1-
oligonucleotides forming a carbamate bond, yielding a compound comprising a structure of:
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wherein n is any number from 0-10. In some embodiments, n is 3.
[000305] In some embodiments, the compound of Formula (B) is further covalently linked
via a triazole to additional moieties, wherein the triazole is formed by a click reaction between
the azide of Formula (A) or Formula (B) and an alkyne provided on a bicyclononyne. In some

embodiments, a compound comprising a bicyclononyne comprises a structure of:
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wherein m is any number from 0-10. In some embodiments, m is 4.
[000306] In some embodiments, the azide of the compound of structure (B) forms a

triazole via a click reaction with the alkyne of the compound of structure (C), forming a

compound comprising a structure of:
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wherein n is any number from 0-10, and wherein m is any number from 0-10. In some

embodiments, n is 3 and m is 4.

[000307] In some embodiments, the compound of structure (D) is further covalently linked

to a lysine of the anti-TfR1 antibody, forming a complex comprising a structure of:
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wherein n is any number from 0-10, wherein m is any number from 0-10. In some
embodiments, n is 3 and/or (e.g., and) m is 4. It should be understood that the amide shown

adjacent the anti-TfR1 antibody in Formula (E) results from a reaction with an amine of the anti-

TfR1 antibody, such as a lysine epsilon amine.

[000308] In some embodiments, the compound of Formula (C) is further covalently linked

to a lysine of the anti-TfR1 antibody, forming a compound comprising a structure of:
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wherein m is 0-15 (e.g., 4). It should be understood that the amide shown adjacent the anti-TfR1
antibody in Formula (F) results from a reaction with an amine of the anti-TfR1 antibody, such as
a lysine epsilon amine.

[000309] In some embodiments, the azide of the compound of structure (B) forms a
triazole via a click reaction with the alkyne of the compound of structure (F), forming a complex

comprising a structure of:
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wherein n is any number from 0-10, wherein m is any number from 0-10. In some
embodiments, n is 3 and/or (e.g., and) m is 4. It should be understood that the amide shown
adjacent the anti-TfR1 antibody in Formula (E) results from a reaction with an amine of the anti-
TfR1 antibody, such as a lysine epsilon amine.
[000310] In some embodiments, the azide of the compound of structure (A) forms a

triazole via a click reaction with the alkyne of the compound of structure (F), forming a

compound comprising a structure of:
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wherein n is any number from 0-10, wherein m is any number from 0-10. In some
embodiments, n is 3 and/or (e.g., and) m is 4. In some embodiments, an oligonucleotide is
covalently linked to a compound comprising a structure of formula (G), thereby forming a

complex comprising a structure of formula (E). It should be understood that the amide shown
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adjacent the anti-TfR1 antibody in Formula (G) results from a reaction with an amine of the

anti-TfR1 antibody, such as a lysine epsilon amine.
[000311] In some embodiments, in any one of the complexes described herein, the anti-

TfR1 antibody is covalently linked via a lysine of the anti-TfR1 antibody to a molecular payload

(e.g., an oligonucleotide) via a linker comprising a structure of’

NE/O HN
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wherein n is any number from 0-10, wherein m is any number from 0-10. In some

embodiments, n is 3 and/or (e.g., and) m is 4.

[000312] In some embodiments, in any one of the complexes described herein, the anti-
TfR1 antibody is covalently linked via a lysine of the anti-TfR1 antibody to a molecular payload

(e.g., an oligonucleotide) via a linker comprising a structure of:
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wherein n is any number from 0-10, wherein m is any number from 0-10. In some
embodiments, n is 3 and/or (e.g., and) m is 4.

[000313] In some embodiments, in formulae (B), (D), (E), and (I), L1 is a spacer that is a
substituted or unsubstituted aliphatic, substituted or unsubstituted heteroaliphatic, substituted or
unsubstituted carbocyclylene, substituted or unsubstituted heterocyclylene, substituted or
unsubstituted arylene, substituted or unsubstituted heteroarylene, -O-, -N(R4)-, -S-, -C(=0)-, -
C(=0)0-, -C(=0)NRA-, -NRAC(=0)-, -NRAC(=0)RA-, -C(=0)RA-, -NRA*C(=0)O-, -
NRAC(=0)N(R?)-, -OC(=0)-, -OC(=0)0-, -OC(=0)N(R*)-, -S(0)2NR*-, -NR*S(0)z-, or a
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combination thereof, wherein each R* is independently hydrogen or substituted or unsubstituted

alkyl. In some embodiments, L1 is

Ao~y A Oy Aoy

wherein L2 is

A/\/\/Oy | A/\O/\/OY’ NN OOy

\(\/\0/\/07/’ \(\/O\/W \/\/\O/\/Y
\(\/\/O\/y , \(W\O/y or Y\/\/\/O\/; wherein a labels the

site directly linked to the carbamate moiety of formulae (B), (D), (E), and (I); and b labels the
site covalently linked (directly or via additional chemical moieties) to the oligonucleotide.

[000314] In some embodiments, L1 is:

wherein a labels the site directly linked to the carbamate moiety of formulae (B), (D), (E), and
(I); and b labels the site covalently linked (directly or via additional chemical moieties) to the

oligonucleotide.

[000315]  Insome embodiments, L1 is \/\/\/\)\

[000316] In some embodiments, L1 is linked to a 5° phosphate of the oligonucleotide. In
some embodiments, the phosphate is a phosphodiester. In some embodiments, L1 is linked to a
5’ phosphorothioate of the oligonucleotide. In some embodiments, L1 is linked to a 5’
phosphonoamidate of the oligonucleotide. In some embodiments, L1 is linked via a
phosphorodiamidate linkage to the 5° end of the oligonucleotide.

[000317] In some embodiments, L1 is optional (e.g., need not be-present).
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[000318] In some embodiments, any one of the complexes described herein has a structure

of:
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wherein n is 0-15 (e.g., 3) and m is 0-15 (e.g., 4). It should be understood that the amide shown
adjacent the anti-TfR1 antibody in Formula (J) results from a reaction with an amine of the anti-
TfR1 antibody, such as a lysine epsilon amine.

[000319] In some embodiments, any one of the complexes described herein has a structure

of:
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wherein n is 0-15 (e.g., 3) and m is 0-15 (e.g., 4).
[000320] In some embodiments, the oligonucleotide is modified to comprise an amine
group at the 5° end, the 3’ end, or internally (e.g., as an amine functionalized nucleobase), prior
to linking to a compound, e.g., a compound of formula (A) or formula (G).
[000321] Although linker conjugation is described in the context of anti-TfR1 antibodies
and oligonucleotide molecular payloads, it should be understood that use of such linker
conjugation on other muscle-targeting agents, such as other muscle-targeting antibodies, and/or
on other molecular payloads is contemplated.

D. Examples of Antibody-Molecular Payload Complexes
[000322] Further provided herein are non-limiting examples of complexes comprising any
one the anti-TfR1 antibodies described herein covalently linked to any of the molecular payloads
(e.g., an oligonucleotide) described herein. In some embodiments, the anti-TfR1 antibody (e.g.,
any one of the anti-TfR1 antibodies provided in Tables 2-7) is covalently linked to a molecular
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payload (e.g., an oligonucleotide such as the oligonucleotides provided in Table 8) via a linker.
Any of the linkers described herein may be used. In some embodiments, if the molecular
payload is an oligonucleotide, the linker is linked to the 5’ end of the oligonucleotide, the 3’ end
of the oligonucleotide, or to an internal site of the oligonucleotide. In some embodiments, the
linker is linked to the anti-TfR1 antibody via a thiol-reactive linkage (e.g., via a cysteine in the
anti-TfR1 antibody). In some embodiments, the linker (e.g., a linker comprising a valine-
citrulline sequence) is linked to the antibody (e.g., an anti-TfR1 antibody described herein) via
an amine group (e.g., via a lysine in the antibody). In some embodiments, the molecular payload
1s a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in Table 8,
provided by any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID NO:
160-399).

[000323] An example of a structure of a complex comprising an anti-TfR1 antibody

covalently linked to a molecular payload via a linker is provided below:
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wherein the linker is linked to the antibody via a thiol-reactive linkage (e.g., via a cysteine in the
antibody). In some embodiments, the molecular payload is a DMD-targeting oligonucleotide
(e.g., a DMD-targeting oligonucleotide listed in Table 8, provided by any one of SEQ ID NO:
400-879, or complementary to any one of SEQ ID NO: 160-399).
[000324] Another example of a structure of a complex comprising an anti-TfR1 antibody
covalently linked to a molecular payload via a linker is provided below:
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wherein n is a number between 0-10, wherein m is a number between 0-10, wherein the linker is
linked to the antibody via an amine group (e.g., on a lysine residue), and/or (e.g., and) wherein
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the linker is linked to the oligonucleotide (e.g., at the 5° end, 3’ end, or internally). In some
embodiments, the linker is linked to the antibody via a lysine, the linker is linked to the
oligonucleotide at the 5° end, nis 3, and mis 4. In some embodiments, the molecular payload is
a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in Table 8,
provided by any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID NO:
160-399). It should be understood that the amide shown adjacent the anti-TfR1 antibody in
Formula (E) results from a reaction with an amine of the anti-TfR1 antibody, such as a lysine
epsilon amine.
[000325] It should be appreciated that antibodies can be linked to molecular payloads with
different stoichiometries, a property that may be referred to as a drug to antibody ratios (DAR)
with the “drug” being the molecular payload. In some embodiments, one molecular payload is
linked to an antibody (DAR = 1). In some embodiments, two molecular payloads are linked to
an antibody (DAR = 2). In some embodiments, three molecular payloads are linked to an
antibody (DAR = 3). In some embodiments, four molecular payloads are linked to an antibody
(DAR =4). In some embodiments, a mixture of different complexes, each having a different
DAR, is provided. In some embodiments, an average DAR of complexes in such a mixture may
bein arange of 1 to 3, 1to 4, 1 to 5 or more. An average DAR of complexes in a mixture need
not be an integer value. DAR may be increased by conjugating molecular payloads to different
sites on an antibody and/or (e.g., and) by conjugating multimers to one or more sites on
antibody. For example, a DAR of 2 may be achieved by conjugating a single molecular payload
to two different sites on an antibody or by conjugating a dimer molecular payload to a single site
of an antibody.
[000326] In some embodiments, the complex described herein comprises an anti-TfR1
antibody described herein (e.g., the antibodies provided in Tables 2-7) covalently linked to a
molecular payload. In some embodiments, the complex described herein comprises an anti-
TfR1 antibody described herein (e.g., the antibodies provided in Tables 2-7) covalently linked to
molecular payload via a linker (e.g., a linker comprising a valine-citrulline sequence). In some
embodiments, the linker (e.g., a linker comprising a valine-citrulline sequence) is linked to the
antibody (e.g., an anti-Tle antibody described herein) via a thiol-reactive linkage (e.g., via a
cysteine in the antibody). In some embodiments, the linker (e.g., a linker comprising a valine-
citrulline sequence) is linked to the antibody (e.g., an anti-TfR1 antibody described herein) via
an amine group (e.g., via a lysine in the antibody). In some embodiments, the molecular payload
i1s a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in Table 8,
provided by any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID NO:
160-399).
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[000327] In some embodiments, the complex described herein comprises an anti-TfR 1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
CDR-H1, a CDR-H2, a CDR-H3, a CDR-L1, a CDR-L2, and a CDR-L3 of any one of the
antibodies listed in Table 2. In some embodiments, the molecular payload is a DMD-targeting
oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in Table 8, provided by any one of
SEQ ID NO: 400-879, or complementary to any one of SEQ ID NO: 160-399).

[000328] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
VH comprising the amino acid sequence of SEQ ID NO: 69, SEQ ID NO: 71, or SEQ ID NO:
72, and a VL comprising the amino acid sequence of SEQ ID NO: 70. In some embodiments,
the molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting
oligonucleotide listed in Table 8, provided by any one of SEQ ID NO: 400-879, or
complementary to any one of SEQ ID NO: 160-399).

[000329] In some embodiments, the complex described herein comprises an anti-TfR 1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
VH comprising the amino acid sequence of SEQ ID NO: 73 or SEQ ID NO: 76, and a VL
comprising the amino acid sequence of SEQ ID NO: 74. In some embodiments, the molecular
payload is a- DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in
Table 8§, provided by any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID
NO: 160-399).

[000330] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
VH comprising the amino acid sequence of SEQ ID NO: 73 or SEQ ID NO: 76, and a VL
comprising the amino acid sequence of SEQ ID NO: 75. In some embodiments, the molecular
payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in
Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID
NO: 160-399).

[000331] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
VH comprising the amino acid sequence of SEQ ID NO: 77, and a VL comprising the amino
acid sequence of SEQ ID NO: 78. In some embodiments, the molecular payload is a DMD-
targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in Table 8, provided by
any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID NO: 160-399).
[000332] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
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VH comprising the amino acid sequence of SEQ ID NO: 77 or SEQ ID NO: 79, and a VL.
comprising the amino acid sequence of SEQ ID NO: 80. In some embodiments, the molecular
payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in
Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID
NO: 160-399).

[000333] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
VH comprising the amino acid sequence of SEQ ID NO: 154, and a VL comprising the amino
acid sequence of SEQ ID NO: 155. In some embodiments, the molecular payload is a DMD-
targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in Table 8, provided by
any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID NO: 160-399).
[000334] In some embodiments, the complex described herein comprises an anti-TfR 1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 84, SEQ ID NO: 86 or SEQ ID
NO: 87 and a light chain comprising the amino acid sequence of SEQ ID NO: 85. In some
embodiments, the molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting
oligonucleotide listed in Table 8, provided by any one of SEQ ID NO: 400-879, or
complementary to any one of SEQ ID NO: 160-399).

[000335] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 88 or SEQ ID NO: 91, and a
light chain comprising the amino acid sequence of SEQ ID NO: 89. In some embodiments, the
molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide
listed in Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of
SEQ ID NO: 160-399).

[000336] In some embodiments, the complex described herein comprises an anti-T{fR 1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 88 or SEQ ID NO: 91, and a
light chain comprising the amino acid sequence of SEQ ID NO: 90. In some embodiments, the
molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide
listed in Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of
SEQ ID NO: 160-399).

[000337] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 92 or SEQ ID NO: 94, and a
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light chain comprising the amino acid sequence of SEQ ID NO: 95. In some embodiments, the
molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide
listed in Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of
SEQ ID NO: 160-399).

[000338] In some embodiments, the complex described herein comprises an anti-TfR 1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 92, and a light chain
comprising the amino acid sequence of SEQ ID NO: 93. In some embodiments, the molecular
payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in
Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID
NO: 160-399).

[000339] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 156, and a light chain
comprising the amino acid sequence of SEQ ID NO: 157. In some embodiments, the molecular
payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in
Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID
NO: 160-399).

[000340] In some embodiments, the complex described herein comprises an anti-TfR 1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 97, SEQ ID NO: 98, or SEQ
ID NO: 99 and a light chain comprising the amino acid sequence of SEQ ID NO: 85. In some
embodiments, the molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting
oligonucleotide listed in Table 8, provided by any one of SEQ ID NO: 400-879, or
complementary to any one of SEQ ID NO: 160-399).

[000341] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 100 or SEQ ID NO: 101 and a
light chain comprising the amino acid sequence of SEQ ID NO: §9. In some embodiments, the
molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide
listed in Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of
SEQ ID NO: 160-399).

[000342] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 100 or SEQ ID NO: 101 and a
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light chain comprising the amino acid sequence of SEQ ID NO: 90. In some embodiments, the
molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide
listed in Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of
SEQ ID NO: 160-399).

[000343] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 102 and a light chain
comprising the amino acid sequence of SEQ ID NO: 93. In some embodiments, the molecular
payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in
Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of SEQ ID
NO: 160-399).

[000344] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 102 or SEQ ID NO: 103 and a
light chain comprising the amino acid sequence of SEQ ID NO: 95. In some embodiments, the
molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide
listed in Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of
SEQ ID NO: 160-399).

[000345] In some embodiments, the complex described herein comprises an anti-TfR 1
antibody covalently linked to a molecular payload, wherein the anti-TfR1 antibody comprises a
heavy chain comprising the amino acid sequence of SEQ ID NO: 158 or SEQ ID NO: 159 and a
light chain comprising the amino acid sequence of SEQ ID NO: 157. In some embodiments, the
molecular payload is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide
listed in Table 8, provided by any one of SEQ ID NO: 400-879, or complementary to any one of
SEQ ID NO: 160-399).

[000346] In any of the example complexes described herein, in some embodiments, the
anti-TfR1 antibody is covalently linked to the molecular payload via a linker comprising a

structure of:
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[000347] In some embodiments, the complex described herein comprises an anti-TfR 1

antibody covalently linked to the 5° end of a DMD-targeting oligonucleotide (e.g., a DMD-
targeting oligonucleotide listed in Table 8, provided by any one of SEQ ID NO: 400-879, or
complementary to any one of SEQ ID NO: 160-399) via a lysine in the anti-TfR1 antibody,
wherein the anti-TfR1 antibody comprises a CDR-H1, a CDR-H2, a CDR-H3, a CDR-L1, a
CDR-L2, and a CDR-L3 of any one of the antibodies listed in Table 2, wherein the complex has
a structure of:
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wherein n is 3 and m is 4. It should be understood that the amide shown adjacent the anti-TfR1
antibody in Formula (E) results from a reaction with an amine of the anti-TfR1 antibody, such as
a lysine epsilon amine.

[000348] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to the 5° end of a DMD-targeting oligonucleotide (e.g., a DMD-
targeting oligonucleotide listed in Table 8, provided by any one of SEQ ID NO: 400-879, or
complementary to any one of SEQ ID NO: 160-399) via a lysine in the anti-TfR1 antibody,
wherein the anti-TfR1 antibody comprises a VH and VL of any one of the antibodies listed in

Table 3, wherein the complex has a structure of:
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wherein n is 3 and m is 4. It should be understood that the amide shown adjacent the anti-TfR1
antibody in Formula (E) results from a reaction with an amine of the anti-TfR1 antibody, such as
a lysine epsilon amine.

[000349] In some embodiments, the complex described herein comprises an anti-TfR1
antibody covalently linked to the 5° end of a DMD-targeting oligonucleotide (e.g., a DMD-
targeting oligonucleotide listed in Table 8, provided by any one of SEQ 1D NO: 400-879, or
complementary to any one of SEQ ID NO: 160-399) via a lysine in the anti-TfR1 antibody,
wherein the anti-TfR1 antibody comprises a heavy chain and light chain of any one of the

antibodies listed in Table 4, wherein the complex has a structure of:
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wherein n is 3 and m is 4. It should be understood that the amide shown adjacent the anti-TfR1
antibody in Formula (E) results from a reaction with an amine of the anti-TfR1 antibody, such as
a lysine epsilon amine.

[000350] In some embodiments, the complex described herein comprises an anti-TfR1 Fab
covalently linked to the 5° end of a DMD-targeting oligonucleotide (e.g., a DMD-targeting
oligonucleotide listed in Table 8, provided by any one of SEQ ID NO: 400-879, or
complementary to any one of SEQ ID NO: 160-399) via a lysine in the anti-TfR1 antibody,
wherein the anti-TfR1 Fab comprises a heavy chain and light chain of any one of the antibodies

listed in Table 5, wherein the complex has a structure of:
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wherein n is 3 and m is 4. It should be understood that the amide shown adjacent the anti-TfR1

antibody in Formula (E) results from a reaction with an amine of the anti-TfR1 antibody, such as

a lysine epsilon amine.

[000351] In some embodiments, in any one of the examples of complexes described herein,

L1 is:

wherein L2 is Ao~y | A/\/o\/y’ Aoy
A/\/\/O\/, Aoy N0 Oy NN OOy
XY XY X0
\(\/\/0\/7’, XY o XYY ; wherein a labels the

site directly linked to the carbamate moiety of formulae (B), (D), (E), and (I); and b labels the

H

site covalently linked (directly or via additional chemical moieties) to the oligonucleotide.

[000352] In some embodiments, L1 is:
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wherein a labels the site directly linked to the carbamate moiety of formulae (B), (D), (E), and
(I); and b labels the site covalently linked (directly or via additional chemical moieties) to the
oligonucleotide.

[000353] In some embodiments, L1 is linked to a 5° phosphate of the oligonucleotide. In
some embodiments, the phosphate is a phosphodiester. In some embodiments, L1 is linked to a
5’ phosphorothioate of the oligonucleotide. In some embodiments, .1 is linked to a 5’
phosphonoamidate of the oligonucleotide. In some embodiments, L1 is linked via a
phosphorodiamidate linkage to the 5 end of the oligonucleotide.

[0600354] In some embodiments, L1 is optional (e.g., need not be present).

III.  Formulations

[000355] Complexes provided herein may be formulated in any suitable manner.
Generally, complexes provided herein are formulated in a manner suitable for pharmaceutical
use. For example, complexes can be delivered to a subject using a formulation that minimizes
degradation, facilitates delivery and/or (e.g., and) uptake, or provides another beneficial property
to the complexes in the formulation. In some embodiments, provided herein are compositions
comprising complexes and pharmaceutically acceptable carriers. Such compositions can be
suitably formulated such that when administered to a subject, either into the immediate
environment of a target cell or systemically, a sufficient amount of the complexes enter target
muscle cells. In some embodiments, complexes are formulated in buffer solutions such as
phosphate-buffered saline solutions, liposomes, micellar structures, and capsids.

[000356] It should be appreciated that, in some embodiments, compositions may include
separately one or more components of complexes provided herein (e.g., muscle-targeting agents,
linkers, molecular payloads, or precursor molecules of any one of them).

[000357] In some embodiments, complexes are formulated in water or in an aqueous
solution (e.g., water with pH adjustments). In some embodiments, complexes are formulated in
basic buffered aqueous solutions (e.g., PBS). In some embodiments, formulations as disclosed
herein comprise an excipient. In some embodiments, an excipient confers to a composition
improved stability, improved absorption, improved solubility and/or (e.g., and) therapeutic

enhancement of the active ingredient. In some embodiments, an excipient is a buffering agent
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(e.g., sodium citrate, sodium phosphate, a tris base, or sodium hydroxide) or a vehicle (e.g., a
buffered solution, petrolatum, dimethyl sulfoxide, or mineral oil).
[000358] In some embodiments, a complex or component thereof (e.g., oligonucleotide or
antibody) is lyophilized for extending its shelf-life and then made into a solution before use
(e.g., administration to a subject). Accordingly, an excipient in a composition comprising a
complex, or component thereof, described herein may be a lyoprotectant (e.g., mannitol, lactose,
polyethylene glycol, or polyvinyl pyrolidone), or a collapse temperature modifier (e.g., dextran,
ficoll, or gelatin).
[000359] In some embodiments, a pharmaceutical composition is formulated to be
compatible with its intended route of administration. Examples of routes of administration
include parenteral, e.g., intravenous, intradermal, subcutaneous, administration. Typically, the
route of administration is intravenous or subcutaneous.
[000360] Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol,
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. In
some embodiments, formulations include isotonic agents, for example, sugars, polyalcohols
such as mannitol, sorbitol, and sodium chloride in the composition. Sterile injectable solutions
can be prepared by incorporating the complexes in a required amount in a selected solvent with
one or a combination of ingredients enumerated above, as required, followed by filtered
sterilization.
[000361] In some embodiments, a composition may contain at least about 0.1% of the
complex, or component thereof, or more, although the percentage of the active ingredient(s) may
be between about 1% and about 80% or more of the weight or volume of the total composition.
Factors such as solubility, bioavailability, biological half-life, route of administration, product
shelf life, as well as other pharmacological considerations will be contemplated by one skilled in
the art of preparing such pharmaceutical formulations, and as such, a variety of dosages and
treatment regimens may be desirable.
IV.  Methods of Use / Treatment
[000362] Complexes comprising a muscle-targeting agent covalently linked to a molecular
payload as described herein are effective in treating a subject having a dystrophinopathy, e.g.,
Duchenne muscular dystrophy. In some embodiments, complexes comprise a molecular
payload that is an oligonucleotide, e.g., an antisense oligonucleotide that facilitates exon
skipping of a pre-mRNA expressed from a mutated DMD allele.
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[000363] In some embodiments, a subject may be a human subject, a non-human primate
subject, a rodent subject, or any suitable mammalian subject. In some embodiments, a subject
may have Duchenne muscular dystrophy or other dystrophinopathy. In some embodiments, a
subject has a mutated DMD allele, which may optionally comprise at least one mutation in a
DMD exon that causes a frameshift mutation and leads to improper RNA splicing/processing.
In some embodiments, a subject is suffering from symptoms of a severe dystrophinopathy, e.g.
muscle atrophy or muscle loss. In some embodiments, a subject has an asymptomatic increase
in serum concentration of creatine phosphokinase (CK) and/or (e.g., and) muscle cramps with
myoglobinuria. In some embodiments, a subject has a progressive muscle disease, such as
Duchenne or Becker muscular dystrophy or DMD-associated dilated cardiomyopathy (DCM).
In some embodiments, a subject is not suffering from symptoms of a dystrophinopathy.
[000364] In some embodiments, a subject has a mutation in a DMD gene that is amenable
to exon 45 skipping. In some embodiments, a complex comprising a muscle-targeting agent
covalently linked to a molecular payload as described herein is effective in treating a subject
having a mutation in a DMD gene that is amenable to exon 45 skipping. In some embodiments,
a complex comprises a molecular payload that is an oligonucleotide, e.g., an antisense
oligonucleotide that facilitates skipping of exon 45 of a pre-mRNA, such as in a pre-mRNA
encoded from a mutated DMD gene (e.g., a mutated DMD gene that is amenable to exon 45
skipping).
[000365] An aspect of the disclosure includes methods involving administering to a subject
an effective amount of a complex as described herein. In some embodiments, an effective
amount of a pharmaceutical composition that comprises a complex comprising a muscle-
targeting agent covalently linked to a molecular payload can be administered to a subject in need
of treatment. In some embodiments, a pharmaceutical composition comprising a complex as
described herein may be administered by a suitable route, which may include intravenous
administration, e.g., as a bolus or by continuous infusion over a period of time. In some
embodiments, administration may be performed by intramuscular, intraperitoneal,
intracerebrospinal, subcutaneous, intra-articular, intrasynovial, or intrathecal routes. In some
embodiments, a pharmaceutical composition may be in solid form, aqueous form, or a liquid
form. In some embodiments, an aqueous or liquid form may be nebulized or lyophilized. In
some embodiments, a nebulized or lyophilized form may be reconstituted with an aqueous or
liquid solution.
[000366] Compositions for intravenous administration may contain various carriers such as
vegetable oils, dimethylactamide, dimethyformamide, ethyl lactate, ethyl carbonate, isopropyl
myristate, ethanol, and polyols (glycerol, propylene glycol, liquid polyethylene glycol, and the
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like). For intravenous injection, water soluble antibodies can be administered by the drip
method, whereby a pharmaceutical formulation containing the antibody and a physiologically
acceptable excipients is infused. Physiologically acceptable excipients may include, for
example, 5% dextrose, 0.9% saline, Ringer’s solution or other suitable excipients. Intramuscular
preparations, e.g., a sterile formulation of a suitable soluble salt form of the antibody, can be
dissolved and administered in a pharmaceutical excipient such as Water-for-Injection, 0.9%
saline, or 5% glucose solution.

[000367] In some embodiments, a pharmaceutical composition that comprises a complex
comprising a muscle-targeting agent covalently linked to a molecular payload is administered
via site-specific or local delivery techniques. Examples of these techniques include implantable
depot sources of the complex, local delivery catheters, site specific carriers, direct injection, or
direct application.

[000368] In some embodiments, a pharmaceutical composition that comprises a complex
comprising a muscle-targeting agent covalently linked to a molecular payload is administered at
an effective concentration that confers therapeutic effect on a subject. Effective amounts vary,
as recognized by those skilled in the art, depending on the severity of the disease, unique
characteristics of the subject being treated, e.g., age, physical conditions, health, or weight, the
duration of the treatment, the nature of any concurrent therapies, the route of administration and
related factors. These related factors are known to those in the art and may be addressed with no
more than routine experimentation. In some embodiments, an effective concentration is the
maximum dose that is considered to be safe for the patient. In some embodiments, an effective
concentration will be the lowest possible concentration that provides maximum efficacy.
[000369] Empirical considerations, e.g., the half-life of the complex in a subject, generally
will contribute to determination of the concentration of pharmaceutical composition that is used
for treatment. The frequency of administration may be empirically determined and adjusted to
maximize the efficacy of the treatment.

[000370] The efficacy of treatment may be assessed using any suitable methods. In some
embodiments, the efficacy of treatment may be assessed by evaluation of observation of
symptoms associated with a dystrophinopathy, e.g., muscle atrophy or muscle weakness,
through measures of a subject’s self-reported outcomes, e.g., mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression, or by quality-of-life indicators, e.g., lifespan.

[000371] In some embodiments, a pharmaceutical composition that comprises a complex
comprising a muscle-targeting agent covalently linked to a molecular payload described herein
is administered to a subject at an effective concentration sufficient to modulate activity or
expression of a target gene by at least 10%, at least 20%, at least 30%, at least 40%, at least
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50%, at least 60%, at least 70%, at least 80%, at least 90% or at least 95% relative to a control,

e.g. baseline level of gene expression prior to treatment.

ADDITIONAL EMBODIMENTS
1. A complex comprising an anti-transferrin receptor 1 (TfR1) antibody covalently linked
to a molecular payload configured for inducing skipping of exon 45 in a DMD pre-mRNA,

wherein the anti-TfR1 antibody is an antibody identified in any one of Tables 2-7.

2. The complex of embodiment 1, wherein the anti-TfR1 antibody comprises:

(i) a heavy chain complementarity determining region 1 (CDR-H1) of SEQ ID NO: 33, a
heavy chain complementarity determining region 2 (CDR-H2) of SEQ ID NO: 34, a heavy chain
complementarity determining region 3 (CDR-H3) of SEQ ID NO: 35, a light chain
complementarity determining region 1 (CDR-L1) of SEQ ID NO: 36, a light chain
complementarity determining region 2 (CDR-L2) of SEQ ID NO: 37, and a light chain
complementarity determining region 3 (CDR-L3) of SEQ ID NO: 32;

(ii) a CDR-H1 of SEQ ID NO: 7, a CDR-H2 of SEQ ID NO: 8, a CDR-H3 of SEQ ID
NO: 9, a CDR-L1 of SEQ ID NO: 10, a CDR-L2 of SEQ ID NO: 11, and a CDR-L3 of SEQ ID
NO: 6;

(1ii) a CDR-H1 of SEQ ID NO: 7, a CDR-H2 of SEQ ID NO: 20, a CDR-H3 of SEQ ID
NO: 9, a CDR-L1 of SEQ ID NO: 10, a CDR-L2 of SEQ ID NO: 11, and a CDR-L3 of SEQ ID
NO: 6;

(iv) a CDR-H1 of SEQ ID NO: 7, a CDR-H2 of SEQ ID NO: 24, a CDR-H3 of SEQ ID
NO: 9, a CDR-L1 of SEQ ID NO: 10, a CDR-L2 of SEQ ID NO: 11, and a CDR-L3 of SEQ ID
NO: 6;

(v) aCDR-H1 of SEQ ID NO: 51, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
NO: 53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
NO: 50;

(vi) a CDR-H1 of SEQ ID NO: 64, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
NO: 53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
NO: 50; or

(vii) a CDR-H1 of SEQ ID NO: 67, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
NO: 53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
NO: 50.
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3. The complex of embodiment 1 or embodiment 2, wherein the anti-TfR1 antibody
comprises:

(1) a heavy chain variable region (VH) comprising an amino acid sequence at least 85%
identical to SEQ ID NO: 76; and/or a light chain variable region (VL) comprising an amino acid
sequence at least 85% identical to SEQ ID NO: 75;

(i1) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 69;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 70;

(iii) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 71;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 70,

(iv) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 72;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 70;

(v) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 73;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 74;

(vi) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 73;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 75;

(vii) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 76;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 74;

(viii) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 77;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 78;

(ix) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 79;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 80; or

(x) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 77,
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 80.

4. The complex of any one of embodiments 1 to 3, wherein the anti-TfR1 antibody
comprises:

(1) a VH comprising the amino acid sequence of SEQ ID NO: 76 and a VL comprising
the amino acid sequence of SEQ ID NO: 75;

(i1) a VH comprising the amino acid sequence of SEQ ID NO: 69 and a VL comprising
the amino acid sequence of SEQ ID NO: 70;

(iii) a VH comprising the amino acid sequence of SEQ ID NO: 71and a VL comprising
the amino acid sequence of SEQ ID NO: 70;

(iv) a VH comprising the amino acid sequence of SEQ ID NO: 72 and a VL comprising
the amino acid sequence of SEQ ID NO: 70;

183



(v) a VH comprising the amino acid sequence of SEQ ID NO: 73 and a VL comprising
the amino acid sequence of SEQ ID NO: 74;

(vi) a VH comprising the amino acid sequence of SEQ ID NO: 73 and a VL comprising
the amino acid sequence of SEQ ID NO: 75;

(vii) a VH comprising the amino acid sequence of SEQ ID NO: 76 and a VL comprising
the amino acid sequence of SEQ ID NO: 74;

(viii) a VH comprising the amino acid sequence of SEQ ID NO: 77 and a VL comprising
the amino acid sequence of SEQ ID NO: 78;

(ix) a VH comprising the amino acid sequence of SEQ ID NO: 79 and a VL comprising
the amino acid sequence of SEQ ID NO: 80; or

(x) a VH comprising the amino acid sequence of SEQ ID NO: 77 and a VL comprising
the amino acid sequence of SEQ ID NO: 80.

5. The complex of any one of embodiments 1 to 4, wherein the anti-TfR1 antibody is a Fab

fragment, a Fab' fragment, a F(ab")2 fragment, an scFv, an Fv, or a full-length IgG.

6. The complex of embodiment 5, wherein the anti-TfR1 antibody is a Fab fragment.

7. The complex of embodiment 6, wherein the anti-TfR1 antibody comprises:

(i) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 101; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 90;

(ii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 97; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 85;

(1i1) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 98; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 85;

(iv) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 99; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 85;

(v) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 100; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ

ID NO: 89
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(vi) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 100; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 90;

(vii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 101; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 89;

(viii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 102; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 93;

(ix) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 103; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 95; or

(x) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 102; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ

ID NO: 95.

8. The complex of embodiment 6 or embodiment 7, wherein the anti-TfR1 antibody
comprises:

(1) a heavy chain comprising the amino acid sequence of SEQ ID NO: 101; and a light
chain comprising the amino acid sequence of SEQ ID NO: 90;

(ii) a heavy chain comprising the amino acid sequence of SEQ ID NO: 97; and a light
chain comprising the amino acid sequence of SEQ ID NO: 85;

(iii) a heavy chain comprising the amino acid sequence of SEQ ID NO: 98; and a light
chain comprising the amino acid sequence of SEQ ID NO: 85;

(iv) a heavy chain comprising the amino acid sequence of SEQ ID NO: 99; and a light
chain comprising the amino acid sequence of SEQ ID NO: 85;

(v) a heavy chain comprising the amino acid sequence of SEQ ID NO: 100; and a light
chain comprising the amino acid sequence of SEQ ID NO: 89;

(vi) a heavy chain comprising the amino acid sequence of SEQ ID NO: 100; and a light
chain comprising the amino acid sequence of SEQ ID NO: 90;

(vii) a heavy chain comprising the amino acid sequence of SEQ ID NO: 101; and a light
chain comprising the amino acid sequence of SEQ ID NO: 89;

(viii) a heavy chain comprising the amino acid sequence of SEQ ID NO: 102; and a light

chain comprising the amino acid sequence of SEQ ID NO: 93;
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(ix) a heavy chain comprising the amino acid sequence of SEQ ID NO: 103; and a light
chain comprising the amino acid sequence of SEQ ID NO: 95; or
(x) a heavy chain comprising the amino acid sequence of SEQ ID NO: 102; and a light

chain comprising the amino acid sequence of SEQ ID NO: 95.

9. The complex of any one of embodiments 1 to 8, wherein the anti-TfR1 antibody does not
specifically bind to the transferrin binding site of the transferrin receptor 1 and/or wherein the

anti-TfR1 antibody does not inhibit binding of transferrin to the transferrin receptor 1.

10.  The complex of any one of embodiments 1 to 9, wherein the molecular payload

comprises an oligonucleotide.

11.  The complex of embodiment 10, wherein the oligonucleotide promotes antisense-

mediated exon skipping in the DMD pre-RNA.

12.  The complex of embodiment 10 or 11, wherein the oligonucleotide comprises a region of

complementarity to a splicing feature of the DMD pre-mRNA.

13.  The complex of embodiment 12, wherein the splicing feature is an exonic splicing

enhancer (ESE) of the DMD pre-mRNA.

14.  The complex of embodiment 13, wherein the splicing feature is in exon 45 of the DMD
pre-mRNA, optionally wherein the ESE comprises a sequence of any one of SEQ ID NOs: 885-
912.

15.  The complex of embodiment 12, wherein the splicing feature is a branch point, a splice

donor site, or a splice acceptor site.

16.  The complex of embodiment 15, wherein the splicing feature is across the junction of
exon 44 and intron 44, in intron 44, across the junction of intron 44 and exon 45, across the
junction of exon 45 and intron 45, in intron 45, or across the junction of intron 45 and exon 46
of the DMD pre-mRNA, optionally wherein the splicing feature comprises a sequence of any
one of SEQ ID NOs: 880-884 and 913-916.
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17.  The complex of any one of embodiments 12 to 16, wherein the region of
complementarity comprises at least 4 consecutive nucleosides complementary to the splicing

feature.

18.  The complex of any one of embodiments 1 to 9, wherein the molecular payload
comprises an oligonucleotide comprising a sequence complementary to any one of SEQ ID
NOs: 160-399 or comprising a sequence of any one of SEQ ID NOs: 400-879, wherein each
thymine base (T) may independently and optionally be replaced with a uracil base (U), and each

U may independently and optionally be replaced with a T.

19.  The complex of any one of embodiments 10 to 18, wherein the oligonucleotide

comprises at least one modified internucleoside linkage.

20. The complex of embodiment 19, wherein the at least one modified internucleoside

linkage is a phosphorothioate linkage.

21.  The complex of any one of embodiments 10 to 20, wherein the oligonucleotide

comprises one or more modified nucleosides.

22.  The complex of embodiment 21, wherein the one or more modified nucleosides are 2’-

modified nucleosides.

23.  The complex of any one of embodiments 10 to 18, wherein the oligonucleotide
comprises one or more phosphorodiamidate morpholinos, optionally wherein the

oligonucleotide is a phosphorodiamidate morpholino oligomer (PMO).

24.  The complex of any one of embodiments 1 to 23, wherein the anti-TfR1 antibody is

covalently linked to the molecular payload via a cleavable linker.

25.  The complex of embodiment 24, wherein the cleavable linker comprises a valine-

citrulline sequence.

26.  The complex of any one of embodiments 1 to 25, wherein the anti-TfR1 antibody is
covalently linked to the molecular payload via conjugation to a lysine residue or a cysteine
residue of the antibody.
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27. A complex comprising an anti-TfR1 antibody covalently linked to an oligonucleotide
configured for inducing skipping of exon 45 in a DMD pre-mRNA, wherein the oligonucleotide
comprises a region of complementarity to any one of SEQ ID NOs: 160-399.

28.  The complex of embodiment 27, wherein the anti-TfR1 antibody is an antibody

identified in any one of Tables 2-7.

29. A complex comprising an anti-TfR1 antibody covalently linked to an oligonucleotide
configured for inducing skipping of exon 45 in a DMD pre-mRNA, wherein the oligonucleotide

comprises a region of complementarity to a splicing feature of the DMD pre-mRNA.

30.  Anoligonucleotide that targets DMD, wherein the oligonucleotide comprises a region of

complementarity to any one of SEQ ID NOs: 160-399.

31.  The oligonucleotide of embodiment 30, wherein the region of complementarity

comprises at least 15 consecutive nucleosides complementary to any one of SEQ ID NOs: 160-

399.

32.  The oligonucleotide of embodiment 30 or 31, wherein the oligonucleotide comprises at
least 15 consecutive nucleosides of any one of SEQ ID NOs: 400-879, optionally wherein the
oligonucleotide comprises a sequence of any one of SEQ ID NOs: 400-879, wherein each
thymine base (T) may independently and optionally be replaced with a uracil base (U), and each

U may independently and optionally be replaced with a T.

33. A method of delivering a molecular payload to a cell, the method comprising contacting

the cell with the complex of any one of embodiments 1 to 26.

34. A method of delivering an oligonucleotide to a cell, the method comprising contacting

the cell with the complex of any one of embodiments 27 to 29.

35. A method of promoting the expression or activity of a dystrophin protein in a cell, the
method comprising contacting the cell with the complex of any one of embodiments 1 to 26 in
an amount effective for promoting internalization of the molecular payload to the cell, optionally
wherein the cell 1s a muscle cell.
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36. A method of promoting the expression or activity of a dystrophin protein in a cell, the
method comprising contacting the cell with the complex of any one of embodiments 27 to 29 in
an amount effective for promoting internalization of the oligonucleotide to the cell, optionally

wherein the cell is a muscle cell.

37. The method of embodiment 35 or 36, wherein the cell is in vitro.

38. The method of embodiment 35 or 36, wherein the cell is in a subject.

39.  The method of embodiment 38, wherein the subject is a human.

40. The method of embodiment 39, wherein the subject has a DMD gene that is amenable to

skipping of exon 45.

41.  The method of any one of embodiments 35 to 40, wherein the dystrophin protein is a

truncated dystrophin protein.

42. A method of treating a subject having a mutated DMD allele that is associated with a
dystrophinopathy, the method comprising administering to the subject an effective amount of the

complex of any one of embodiments 1 to 29.

43. A method of promoting skipping of exon 45 of a DMD pre-mRNA transcript in a cell,
the method comprising contacting the cell with an effective amount of the complex of any one of

embodiments 1 to 29.

44. A method of treating a subject having a mutated DMD allele that is associated with a
dystrophinopathy, the method comprising administering to the subject an effective amount of the

complex of any one of embodiments 1 to 29.

EXAMPLES
Example 1. Exon-skipping activity of anti-TfR1 antibody conjugates in Duchenne
muscular dystrophy patient myotubes
[000372] In this study, the exon-skipping activities of anti-TfR1 antibody conjugates
comprising an anti-TfR1 Fab (3M12 VH4/V«3) covalently linked to a DMD exon 51-skipping
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antisense oligonucleotide (ASO) were evaluated. The DMD exon 51-skipping ASO is a
phosphorodiamidate morpholino oligomer (PMO) of 30 nucleotides in length and targets an ESE
in DMD exon 51 having the sequence TGGAGGT (SEQ ID NO: 974). Immortalized human
myoblasts bearing an exon 52 deletion in the DMD gene were thawed and seeded at a density of
1le6 cell/flask in Promocell Skeletal Cell Growth Media (with 5% FBS and 1x Pen-Strep) and
allowed to grow to confluency. Once confluent, cells were trypsinized and pelleted via
centrifugation and resuspended in fresh Promocell Skeletal Cell Growth Media. The cell number
was counted and cells were seeded into Matrigel-coated 96-well plates at a density of 50,000
cells/well. Cells were allowed to recover for 24 hours. Cells were induced to differentiate into
myotubes by aspirating the growth media and replacing with differentiation media with no
serum. Cells were then treated with the DMD exon 51-skipping oligonucleotide (not covalently
linked to an antibody — “naked”) at 10 pM ASO or the anti-TfR1 Fab (3M12 VH4/V«3)
covalently linked to the DMD exon 51-skipping oligonucleotide at 10 uM ASO equivalent. Cells
were incubated with test articles for ten days then total RNA was harvested from the 96 well
plates. cDNA synthesis was performed on 75 ng of total RNA, and mutation specific PCRs were
performed to evaluate the degree of exon 51 skipping in the cells. Mutation-specific PCR
products were run on a 4% agarose gel and visualized using SYBR gold. Densitometry was used
to calculate the relative amounts of the skipped and unskipped amplicon and exon skipping was
determined as a ratio of the Exon 51 skipped amplicon divided by the total amount of amplicon

present:

Skipped Amplicon « 0
(Skipped Amplicon+Unskipped Amplicon)

[000373] The results demonstrate that the conjugate resulted in enhanced exon skipping

%Exon Skipping =

compared to the naked DMD exon 51-skipping oligonucleotide in patient myotubes (FIG. 1).
This indicates that anti-TfR1 Fab 3M12 VH4/V«3 enabled cellular internalization of the
conjugate into muscle cells resulting in activity of the exon 51-skipping oligonucleotide in the
muscle cells. Similarly, an anti-TfR1 antibody (e.g., anti-TfR1 Fab 3M12 VH4/V«3) can enable
internalization of a conjugate comprising the anti-TfR1 antibody covalently linked to other exon
skipping oligonucleotides (e.g., an exon skipping oligonucleotide provided herein, such as an
exon 45 skipping oligonucleotide) into muscle cells and facilitate activity of the exon skipping

oligonucleotide in the muscle cells.

Example 2. Exon skipping activity of anti-TfR1 Fab-ASO conjugate in vivo in cynomolgus

moinkeys
[000374] Anti-TfR1 Fab 3M12 VH4/V«3 was covalently linked to the DMD exon 51-

skipping antisense oligonucleotide (ASO) that was used in Example 1. The exon skipping
190



activity of the conjugate was tested in vivo in healthy non-human primates. Naive male
cynomolgus monkeys (n= 4-5 per group) were administered two doses of vehicle, 30 mg/kg
naked ASO (i.e., not covalently linked to an antibody), or 122 mg/kg anti-TfR1 Fab (3M12
VH4/V«3) covalently linked to the DMD exon 51-skipping oligonucleotide (30 mg/kg ASO
equivalent) via intravenous infusion on days 1 and 8. Animals were sacrificed and tissues
harvested either 2 weeks or 4 weeks after the first dose was administered. Total RNA was
collected from tissue samples using a Promega Maxwell® RSC instrument and cDNA synthesis

was performed using qScript cDNA SuperMix. Assessment of exon 51 skipping was performed

using end-point PCR.

[000375]

Capillary electrophoresis of the PCR products was used to assess exon skipping,

and % exon 51 skipping was calculated using the following formula:

Molarity of Skipped Band

% Exon Sklpplng - Molarity of Skipped Band+Molarity of Unskipped Band *100.
Calculated exon 51 skipping results are shown in Table 10.
Table 10. Exon 51 skipping of DMD mRNA in cynomolgus monkey
Time 2 weeks 4 weeks
Group Vehicle Naked Conjugate Naked Conjugate
ASO? ASO?
Conjugate dose® 0 n/a 122 n/a 122
ASO Dose® 0 30 30 30 30
Quadriceps ¢ 0.00 1.216 4.906 0.840 1.708
(0.00) (1.083) (3.131) (1.169) (1.395)
Diaphragm ¢ 0.00 1.891 7.315 0.717 9.225
(0.00) (2.911) (1.532) (1.315) (4.696)
Heart¢ 0.00 0.043 342 0.00 4.525
(0.00) (0.096) (1.192) (0.00) (1.400)
Biceps ¢ 0.00 0.607 3.129 1.214 4.863
(0.00) (0.615) (0.912) (1.441) (3.881)
Tibialis anterior ¢ 0.00 0.699 1.042 0.384 0.816
{0.00) (0.997) (0.685) (0.615) (0.915)
Gastrocnemius ¢ 0.00 0.388 2.424 0.00 5.393
(0.00) (0.573) (2.329) (0.00) (2.695)

*ASO = antisense oligonucleotide.
®Conjugate doses are listed as mg/kg of anti-TfR1 Fab 3M12 VH4/VK3-ASO conjugate.

°ASO doses are listed as mg/kg ASO or ASO equivalent of the anti-TfR1 Fab 3M12 VH4/VK3-ASO dose.
4Exon skipping values are mean % exon 51 skipping with standard deviations (n=5) in parentheses.

[000376] Tissue ASO accumulation was also quantified using a hybridization ELISA with
a probe complementary to the ASO sequence. A standard curve was generated and ASO levels
(in ng/g) were derived from a linear regression of the standard curve. The ASO was distributed
to all tissues evaluated at a higher level following the administration of the anti-TfR1 Fab
VH4/Vx3-ASO conjugate as compared to the administration of naked ASO. Intravenous
administration of naked ASO resulted in levels of ASO that were close to background levels in
all tissues evaluated at 2 and 4 weeks after the first does was administered. Administration of

anti-TfR1 Fab VH4/Vk3-ASO conjugate resulted in distribution of ASO through the tissues
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evaluated with a rank order of heart>diaphragm>bicep>quadriceps>gastrocnemius>tibialis
anterior 2 weeks after first dosing. The duration of tissue concentration was also assessed.
Concentrations of the ASO in quadriceps, bicep and diaphragm decreased by less than 50% over
the time period evaluated (2 to 4 weeks), while levels of ASO in the heart, tibialis anterior, and
gastrocnemius remained virtually unchanged (Table 11). This indicates that anti-TfR1 Fab
3M12 VH4/V«3 enabled cellular internalization of the conjugate into muscle cells in vivo,
resulting in activity of the exon skipping oligonucleotide in the muscle cells. Similarly, an anti-
TfR1 antibody (e.g., anti-TfR1 Fab 3M12 VH4/V«3) in vivo can enable internalization of a
conjugate comprising the anti-TfR1 antibody covalently linked to other exon skipping
oligonucleotides (e.g., an exon skipping oligonucleotide provided herein, such as an exon 45
skipping oligonucleotide) into muscle cells and facilitate activity of the exon skipping
oligonucleotide in the muscle cells.

Table 11. Tissue distribution of DMD exon 51 skipping ASO in cynomolgus monkeys

Time 2 weeks 4 weeks
Group Vehicle Naked Conjugate Naked Conjugate
ASO? ASQO?
Conjugate Dose® 0 n/a 122 n/a 122
ASO Dose*® 0 30 30 30 30
Quadriceps ¢ 0 696.8 2436 197 682
(59.05) (868.15) (954.0) (134 (281)
Diaphragm ¢ 0+ 580.02 6750 60 3131
(144.3) (360.11) (2256) (120) (1618)
Heart¢ 0 1449 27138 943 30410
(396.03) (1337) (6315) (1803) (9247)
Biceps ¢ 0 615.63 2840 130 1326
(69.58) (335.17) (980.31) (80) (623)
Tibialis anterior ¢ 0 564.71 1591 169 1087
(76.31) (327.88) (253.50) (110) (514)
Gastrocnemius ¢ 0 705.47 2096 170 1265
(41.15) (863.75) (474.04) (69) (272)

2ASO = Antisense oligonucleotide.

®Conjugate doses are listed as mg/kg of anti-TfR1 Fab 3M12 VH4/VK3-ASO conjugate.

°ASO doses are listed as mg/kg ASO or ASO equivalent of the anti-TfR1 Fab 3M12 VH4/VK3-ASO conjugate
dose.

4ASO values are mean concentrations of ASO in tissue as ng/g with standard deviations (n=5) in parentheses.
Example 3. Exon 45 skipping activity of antisense oligonucleotides

[000377]
cell/flask in Promocell Skeletal Cell Growth Media (with 5% FBS and 1x Pen-Strep) and

Immortalized human myoblasts were thawed and seeded at a density of 1e6

allowed to grow to confluency. Once confluent, cells were trypsinized and pelleted via
centrifugation and resuspended in fresh Promocell Skeletal Cell Growth Media. The cell number
was counted and cells were seeded into Matrigel-coated 96-well plates at a density of 50,000
cells/well. Cells were allowed to recover for 24 hours. Cells were induced to differentiate into

myotubes by aspirating the growth media and replacing with differentiation media with no
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serum. Cells were then treated with DMD exon 45-skipping oligonucleotides (ASOs; not
covalently linked to an antibody — “naked”) comprising the nucleobase sequences provided in
Table 12 at 10 pM ASO. The exon 45-skipping ASOs are phosphorodiamidate morpholino
oligomers (PMOs). Cells were incubated with test articles for ten days then total RNA was
harvested from the 96 well plates. cDNA synthesis was performed on 75 ng of total RNA, and
PCRs were performed to evaluate the degree of exon 45 skipping in the cells. PCR products
were measured using capillary electrophoresis with UV detection. Molarity was calculated and
relative amounts of the skipped and unskipped amplicon were determined. Exon skipping was
determined as a ratio of the Exon 45 skipped amplicon divided by the total amount of amplicon

present, according to the following formula:

Skipped Amplicon " 0
(Skipped Amplicon+Unskipped Amplicon) ’

Table 12. Exon 45 skipping activity of ASOs

%Exon Skipping =

ASO Sequence SEQID NO: | % Exon 45 Skipping
TTATTTCTTCCCCAGTTGCATTCA 720 100
TTATTTCTTCCCCAGTTGCATTCAA 716 100
TACTGGCATCTGTTTTTGAGGA 760 81.97831
CTGCCCAATGCCATCCTGGAGTTCC 691 99.59011
CCCAATGCCATCCTGGAGTTCCTGT 677 98.68205
CCAATGCCATCCTGGAGTTC 692 08.51852
CCAATGCCATCCTGGAGTTCC 688 98.14503
GCTGCCCAATGCCATCCTGGAGTTC 697 98.06374
CCCAATGCCATCCTGGAGTTC 693 06.36427
AATGCCATCCTGGAGTTCCTGT 675 95.96277

EQUIVALENTS AND TERMINOLOGY
[000378] The disclosure illustratively described herein suitably can be practiced in the
absence of any element or elements, limitation or limitations that are not specifically disclosed
herein. Thus, for example, in each instance herein any of the terms “comprising”, “consisting
essentially of”, and “consisting of” may be replaced with either of the other two terms. The
terms and expressions which have been employed are used as terms of description and not of
limitation, and there is no intention that in the use of such terms and expressions of excluding
any equivalents of the features shown and described or portions thereof, but it is recognized that
various modifications are possible within the scope of the disclosure. Thus, it should be
understood that although the present disclosure has been specifically disclosed by preferred
embodiments, optional features, modification and variation of the concepts herein disclosed may
be resorted to by those skilled in the art, and that such modifications and variations are
considered to be within the scope of this disclosure.
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[000379] In addition, where features or aspects of the disclosure are described in terms of
Markush groups or other grouping of alternatives, those skilled in the art will recognize that the
disclosure is also thereby described in terms of any individual member or subgroup of members
of the Markush group or other group.

[000380] It should be appreciated that, in some embodiments, sequences presented in the
sequence listing may be referred to in describing the structure of an oligonucleotide or other
nucleic acid. In such embodiments, the actual oligonucleotide or other nucleic acid may have
one or more alternative nucleotides or nucleosides (e.g., an RNA counterpart of a DNA
nucleoside or a DNA counterpart of an RNA nucleoside) and/or (e.g., and) one or more modified
nucleotides/nucleosides and/or (e.g., and) one or more modified internucleoside linkages and/or
(e.g., and) one or more other modification compared with the specified sequence while retaining
essentially same or similar complementary properties as the specified sequence.

[000381] The use of the terms “a” and “an” and “the” and similar referents in the context of
describing the invention (especially in the context of the following claims) are to be construed to
cover both the singular and the plural, unless otherwise indicated herein or clearly contradicted
by context. The terms “comprising,” “having,” “including,” and “containing” are to be construed
as open-ended terms (i.e., meaning “including, but not limited to,”) unless otherwise noted.
Recitation of ranges of values herein are merely intended to serve as a shorthand method of
referring individually to each separate value falling within the range, unless otherwise indicated
herein, and each separate value is incorporated into the specification as if it were individually
recited herein. All methods described herein can be performed in any suitable order unless
otherwise indicated herein or otherwise clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”) provided herein, is intended merely to better
illuminate the invention and does not pose a limitation on the scope of the invention unless
otherwise claimed. No language in the specification should be construed as indicating any non-
claimed element as essential to the practice of the invention.

[000382] Embodiments of this invention are described herein. Variations of those
embodiments may become apparent to those of ordinary skill in the art upon reading the
foregoing description.

[000383] The inventors expect skilled artisans to employ such variations as appropriate,
and the inventors intend for the invention to be practiced otherwise than as specifically described
herein. Accordingly, this invention includes all modifications and equivalents of the subject
matter recited in the claims appended hereto as permitted by applicable law. Moreover, any
combination of the above-described elements in all possible variations thereof is encompassed
by the invention unless otherwise indicated herein or otherwise clearly contradicted by context.
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Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents to the specific embodiments of the invention described

herein. Such equivalents are intended to be encompassed by the following claims.
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CLAIMS

What is claimed is:

1. A complex comprising an anti-transferrin receptor 1 (TfR1) antibody covalently linked
to an oligonucleotide configured for inducing skipping of exon 45 in a DMD pre-mRNA,
wherein the oligonucleotide comprises a region of complementarity that is complementary with
at least 8 consecutive nucleotides of any one of SEQ ID NOs: 240, 236, 280, 211, 197, 212, 208,
217, 213, 195, 160-194, 196, 198-207, 209, 210, 214-216, 218-235, 237-239, 241-279, and 281-
399.

2. The complex of claim 1, wherein the anti-TfR1 antibody comprises:

(i) a heavy chain complementarity determining region 1 (CDR-H1) of SEQ ID NO: 33, a
heavy chain complementarity determining region 2 (CDR-H2) of SEQ ID NO: 34, a heavy chain
complementarity determining region 3 (CDR-H3) of SEQ ID NO: 35, alight chain
complementarity determining region 1 (CDR-L1) of SEQ ID NO: 36, a light chain
complementarity determining region 2 (CDR-L2) of SEQ ID NO: 37, and a light chain
complementarity determining region 3 (CDR-L3) of SEQ ID NO: 32;

(i1) a CDR-H1 of SEQ ID NO: 7, a CDR-H2 of SEQ ID NO: 8, a CDR-H3 of SEQ ID
NO: 9, a CDR-L1 of SEQ ID NO: 10, a CDR-L2 of SEQ ID NO: 11, and a CDR-L3 of SEQ ID
NO: 6;

(iii) a CDR-H1 of SEQ ID NO: 7, a CDR-H2 of SEQ ID NO: 20, a CDR-H3 of SEQ ID
NO: 9, a CDR-L1 of SEQ ID NO: 10, a CDR-L2 of SEQ ID NO: 11, and a CDR-L3 of SEQ ID
NO: 6;

(iv) a CDR-HI of SEQ ID NO: 7, a CDR-H2 of SEQ ID NO: 24, a CDR-H3 of SEQ ID
NO: 9, a CDR-L1 of SEQ ID NO: 10, a CDR-L2 of SEQ ID NO: 11, and a CDR-L3 of SEQ ID
NO: 6;

(v) a CDR-HI of SEQ ID NO: 51, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
NO: 53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
NO: 50;

(vi) a CDR-H1 of SEQ ID NO: 64, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
NO: 53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
NO: 50; or

(vii) a CDR-HI of SEQ ID NO: 67, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
NO: 53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
NO: 50.
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3. The complex of claim 1 or claim 2, wherein the anti-TfR1 antibody comprises:

(1) a heavy chain variable region (VH) comprising an amino acid sequence at least 85%
identical to SEQ ID NO: 76; and/or a light chain variable region (VL) comprising an amino acid
sequence at least 85% identical to SEQ ID NO: 75;

(ii) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 69;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 70;

(iii) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 71;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 70;

(iv) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 72;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 70;

(v) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 73;
and/or a VL. comprising an amino acid sequence at least 85% identical to SEQ ID NO: 74;

(vi) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 73;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 75;

(vii) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 76;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 74;

(viii) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 77;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 78;

(ix) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 79;
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 80; or

(x) a VH comprising an amino acid sequence at least 85% identical to SEQ ID NO: 77,
and/or a VL comprising an amino acid sequence at least 85% identical to SEQ ID NO: 80.

4. The complex of any one of claims 1 to 3, wherein the anti-TfR1 antibody comprises:

(i) 2 VH comprising the amino acid sequence of SEQ ID NO: 76 and a VL comprising
the amino acid sequence of SEQ ID NO: 75;

(i1) a VH comprising the amino acid sequence of SEQ ID NO: 69 and a VL comprising
the amino acid sequence of SEQ ID NO: 70;

(iii) a VH comprising the amino acid sequence of SEQ ID NO: 71and a VL comprising
the amino acid sequence of SEQ ID NO: 70;

(iv) a VH comprising the amino acid sequence of SEQ ID NO: 72 and a VL comprising
the amino acid sequence of SEQ ID NO: 70;

(v) a VH comprising the amino acid sequence of SEQ ID NO: 73 and a VL comprising
the amino acid sequence of SEQ ID NO: 74;
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(vi) a VH comprising the amino acid sequence of SEQ ID NO: 73 and a VL comprising
the amino acid sequence of SEQ ID NO: 75;

(vii) a VH comprising the amino acid sequence of SEQ ID NO: 76 and a VL comprising
the amino acid sequence of SEQ ID NO: 74,

(viii) a VH comprising the amino acid sequence of SEQ ID NO: 77 and a VL comprising
the amino acid sequence of SEQ ID NO: 78;

(ix) a VH comprising the amino acid sequence of SEQ ID NO: 79 and a VL comprising
the amino acid sequence of SEQ ID NO: 80; or

(x) a VH comprising the amino acid sequence of SEQ ID NO: 77 and a VL comprising
the amino acid sequence of SEQ ID NO: 80.

5. The complex of any one of claims 1 to 4, wherein the anti-TfR1 antibody is a Fab

fragment, a Fab' fragment, a F(ab')2 fragment, an scFv, an Fv, or a full-length IgG.

6. The complex of claim 5, wherein the anti-TfR1 antibody is a Fab fragment.

7. The complex of claim 6, wherein the anti-TfR1 antibody comprises:

(i) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 101; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 90;

(ii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 97; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 85;

(iii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 98; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 85;

(iv) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 99; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 85;

(v) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 100; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 89;

(vi) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 100; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 90;
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(vii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 101; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 89;

(viii) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
-NO: 102; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 93;

(ix) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 103; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ
ID NO: 95; or

(x) a heavy chain comprising an amino acid sequence at least 85% identical to SEQ ID
NO: 102; and/or a light chain comprising an amino acid sequence at least 85% identical to SEQ

ID NO: 95.

8. The complex of claim 6 or claim 7, wherein the anti-TfR1 antibody comprises:

(1) a heavy chain comprising the amino acid sequence of SEQ ID NO: 101; and a light
chain comprising the amino acid sequence of SEQ ID NO: 90;

(i1) a heavy chain comprising the amino acid sequence of SEQ ID NO: 97; and a light
chain comprising the amino acid sequence of SEQ ID NO: 85;

(ii1) a heavy chain comprising the amino acid sequence of SEQ ID NO: 98; and a light
chain comprising the amino acid sequence of SEQ ID NO: 85;

(iv) a heavy chain comprising the amino acid sequence of SEQ ID NO: 99; and a light
chain comprising the amino acid sequence of SEQ ID NO: 85;

(v) a heavy chain comprising the amino acid sequence of SEQ ID NO: 100; and a light
chain comprising the amino acid sequence of SEQ ID NO: 89;

(vi) a heavy chain comprising the amino acid sequence of SEQ ID NO: 100; and a light
chain comprising the amino acid sequence of SEQ ID NO: 90;

(vii) a heavy chain comprising the amino acid sequence of SEQ ID NO: 101; and a light
chain comprising the amino acid sequence of SEQ ID NO: 89;

(viii) a heavy chain comprising the amino acid sequence of SEQ ID NO: 102; and a light
chain comprising the amino acid sequence of SEQ ID NO: 93;

(ix) a heavy chain comprising the amino acid sequence of SEQ ID NO: 103; and a light
chain comprising the amino acid sequence of SEQ ID NO: 95; or

(x) a heavy chain comprising the amino acid sequence of SEQ ID NO: 102; and a light

chain comprising the amino acid sequence of SEQ ID NO: 95.
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9. The complex of any one of claims 1 to 8, wherein the anti-TfR1 antibody does not
specifically bind to the transferrin binding site of the transferrin receptor 1 and/or wherein the

anti-TfR1 antibody does not inhibit binding of transferrin to the transferrin receptor 1.

10.  The complex of any one of claims 1 to 9, wherein the oligonucleotide comprises a region

of complementarity to at least 4 consecutive nucleotides of a splicing feature of the DMD pre-

mRNA.

11.  The complex of claim 10, wherein the splicing feature is an exonic splicing enhancer
(ESE) in exon 45 of the DMD pre-mRNA, optionally wherein the ESE comprises a sequence of
any one of SEQ ID NOs: 885-912.

12.  The complex of claim 10, wherein the splicing feature is a branch point, a splice donor
site, or a splice acceptor site, optionally wherein the splicing feature is across the junction of
exon 44 and intron 44, in intron 44, across the junction of intron 44 and exon 45, across the
junction of exon 45 and intron 45, in intron 45, or across the junction of intron 45 and exon 46
of the DMD pre-mRNA, and further optionally wherein the splicing feature comprises a
sequence of any one of SEQ ID NOs: 880-884 and 913-916.

13, The complex of any one of claims 1 to 9, wherein the oligonucleotide comprises a
sequence complementary to any one of SEQ ID NOs: 160-399 or comprises a sequence of any
one of SEQ ID NOs: 400-879, wherein each thymine base (T) may independently and optionally
be replaced with a uracil base (U), and each U may independently and optionally be replaced

witha T.

14.  The complex of any one of claims 1 to 9, wherein the oligonucleotide comprises a
sequence of any one of SEQ ID NOs: 720, 712, 760, 691, 677, 692, 688, 697, 693, and 675,
wherein each thymine base (T) may independently and optionally be replaced with a uracil base

(U), and each U may independently and optionally be replaced with a T.

15.  The complex of any one of claims 1 to 14, wherein the oligonucleotide comprises one or
more phosphorodiamidate morpholinos, optionally wherein the oligonucleotide is a

phosphorodiamidate morpholino oligomer (PMO).
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16.  The complex of any one of claims 1 to 15, wherein the anti-TfR1 antibody is covalently

linked to the oligonucleotide via a cleavable linker, optionally wherein the cleavable linker

comprises a valine-citrulline sequence.

17.  The complex of any one of claims 1 to 16, wherein the anti-TfR1 antibody is covalently
linked to the oligonucleotide via conjugation to a lysine residue or a cysteine residue of the

antibody.

18.  An oligonucleotide that targets DMD, wherein the oligonucleotide comprises a region of
complementarity to any one of SEQ ID NOs: 160-399, optionally wherein the region of
complementarity comprises at least 15 consecutive nucleosides complementary to any one of

SEQ ID NOs: 160-399.

19.  The oligonucleotide of claim 18, wherein the oligonucleotide comprises at least 15
consecutive nucleosides of any one of SEQ ID NOs: 400-879, optionally wherein the
oligonucleotide comprises a sequence of any one of SEQ ID NOs: 400-879, wherein each
thymine base (T) may independently and optionally be replaced with a uracil base (U), and each

U may independently and optionally be replaced with a T.

20. A method of delivering an oligonucleotide to a cell, the method comprising contacting

the cell with the complex of any one of claims 1 to 17 or with the oligonucleotide of claim 18 or

claim 19.

21. A method of promoting the expression or activity of a dystrophin protein in a cell, the
method comprising contacting the cell with the complex of any one of claims 1 to 17 or with the
oligonucleotide of claim 18 or claim 19 in an amount effective for promoting internalization of

the oligonucleotide to the cell, optionally wherein the cell is a muscle cell.
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