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. 63/220108, 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 (D082470063W0O00-SEQ-
COB.xml; Size: 729,857 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.

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 44. In some embodiments, molecular payloads provided herein are useful for
facilitating exon skipping in a DMD sequence, such as skipping of DMD exon 44. 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 44) 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 44 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 44 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: 160-195.

[0007] In some embodiments, 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-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
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) 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-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-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.

[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.



[0009] In some embodiments, 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;

(1) 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;

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

(1v) 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. In some embodiments, the anti-TfR1
antibody is a Fab fragment.
[00011] In some embodiments, the anti-T{fR1 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;

(1v) 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.
[00012] In some embodiments, 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;

(i11) 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;
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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.
[00013] 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.
[00014] 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.
[00015] In some embodiments, the splicing feature is an exonic splicing enhancer (ESE)
in exon 44 of the DMD pre-mRNA, optionally wherein the ESE comprises a sequence of any
one of SEQ ID NOs: 286-296.
[00016] 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 43
and intron 43, in intron 43, across the junction of intron 43 and exon 44, across the junction of
exon 44 and intron 44, in intron 44, or across the junction of intron 44 and exon 45 of the DMD
pre-mRNA, and further optionally wherein the splicing feature comprises a sequence of any one
of SEQ ID NOs: 282-285 and 297-301.
[00017] In some embodiments, the oligonucleotide comprises a sequence complementary
to any one of SEQ ID NOs: 160-195 or comprises a sequence of any one of SEQ ID NOs: 196-
267, 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.
[00018] In some embodiments, the oligonucleotide comprises one or more
phosphorodiamidate morpholinos, optionally wherein the oligonucleotide is a
phosphorodiamidate morpholino oligomer (PMO).
[060019] In some embodiments, the anti-TfR1 antibody is covalently linked to the
oligonucleotide via a cleavable linker, optionally wherein the cleavable linker comprises a
valine-citrulline sequence.
[00020] In some embodiments, the anti-TfR1 antibody is covalently linked to the
oligonucleotide via conjugation to a lysine residue or a cysteine residue of the antibody.
[00021] According to some aspects, oligonucleotides that target DMD are provided
herein, wherein the oligonucleotide comprises a region of complementarity to any one of SEQ
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ID NOs: 160-195, optionally wherein the region of complementarity comprises at least 15
consecutive nucleosides complementary to any one of SEQ ID NOs: 160-195.

[00022] In some embodiments, the oligonucleotide comprises at least 15 consecutive
nucleosides of any one of SEQ ID NOs: 196-267, optionally wherein the oligonucleotide
comprises a sequence of any one of SEQ ID NOs: 196-267, 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.

[00023] According to some aspects, methods of delivering an oligonucleotide to a cell are
provided herein, wherein the method comprises contacting the cell with a complex disclosed
herein or with an oligonucleotide disclosed herein.

[00024] According to some aspects, methods of promoting the expression or activity of a
dystrophin protein in a cell are provided herein, wherein the method comprises contacting the
cell with a complex disclosed 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.

[00025] In some embodiments, the cell comprises a DMD gene that is amenable to
skipping of exon 44.
[00026] In some embodiments, the dystrophin protein is a truncated dystrophin protein.

BRIEF DESCRIPTION OF THE DRAWINGS
[00027] 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

[060028] 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
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 44. 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.

[00029] 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 converts a Duchenne
muscular dystrophy phenotype into a milder Becker muscular dystrophy phenotype.

[00030] Further aspects of the disclosure, including a description of defined terms, are
provided below.

L Definitions

[00031] 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).

[00032] 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
within 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 1%, 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).



[00033] 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, IgG2B, IgG2C, I1gG3, 1gG4, 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 (o), delta (A),
epsilon (€), gamma (y) or mu (u) heavy chain. In some embodiments, the heavy chain of an
antibody described herein can comprise a human alpha (o), delta (A), epsilon (€), gamma (y) or
mu (u) 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
Kabat E 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
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
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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. J., 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).

[00034] 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.

[00035] 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
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
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in the art, for example, by the Kabat definition, the IMGT definition, the Chothia definition, the
AbM 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.

[00036] 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 et 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 L1, L2 and L3 or HI, 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,
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.

11



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))

[00037] 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 CDRs (e.g., CDR3) has been replaced with
human CDR sequences.

[00038] 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.

[00039] 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
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, Uor T.

[00040] 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
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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,
ViO)E Y, W; () K, R, H; (d) A, G; () S, T; () Q,N; and (g) E, D.

[00041] 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.

[00042] 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.

[00043] 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,
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
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(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.
[00044] 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.
[00045] 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.
Becker muscular dystrophy is associated with OMIM Entry # 300376. Dilated cardiomyopathy
is associated with OMIM Entry X# 302045.
[00046] 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
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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.

[00047] 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.

[00048] 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
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.
[00049] 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
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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.

[00050] 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 is a transferrin receptor.
[00051] 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.
[60052] Kabat numbering: The terms "Kabat numbering", "Kabat definitions and
"Kabat labeling" are used interchangeably herein. These terms, which are recognized in the art,
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 CDR1,
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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.

[00053] 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.

[00054] 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.

[00055] 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
receptor present on muscle cells. In some embodiments, the muscle-targeting antibody is an
antibody that specifically binds to a transferrin receptor.

[00056] 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., siRNAs, shRNAs),
microRNAs, gapmers, mixmers, phosphorodiamidate morpholinos, peptide nucleic acids,
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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.

[00057] 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.

[00058] 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
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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.

[00059] 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, 107 M, 10® M,
10°M, 101°M, 1011 M, 102 M, 10"* 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.

[00060] 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
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 YxNYAGG, 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.

[00061] 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

19



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
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.

[00062] 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
1s 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 44 skipping.

[00063] 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).

[00064] 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’-
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fluoro (2’-F), 2°-O-methyl (2’-0-Me), 2’-O-methoxyethyl (2°-MOE), 2’-O-aminopropyl (2°-O-
AP), 2’-O-dimethylaminoethyl (2°-O-DMAOQOE), 2’-O-dimethylaminopropyl (2’-O-DMAP), 2’-
O-dimethylaminoethyloxyethyl (2’-O-DMAEOE), 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.

1L Complexes

[00065] 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
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.

[00066] 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
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any molecular entity capable of modulating the activity or function of a gene, protein, and/or
(e.g., and) nucleic acid in a cell.
[00067] 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 44 in the DMD pre-mRNA.

A. Muscle-Targeting Agents
[00068] 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.
[00069] 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.
[00070] 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
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-
TfR1 antibodies can be taken up by muscle cells via binding to transferrin receptor, which may
then be endocytosed, e.g., via clathrin-mediated endocytosis.
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[00071] 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%, T10%, 15%, 80%, 90%, or 95% when it is delivered to
the subject when bound to the muscle-targeting agent.
[00072] 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
[00073] 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
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 IIb” 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
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[00074] 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.

[00075] 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
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.).

[00076] In some embodiments, the anti-TfR1 antibody described herein binds to
transferrin receptor with high specificity and affinity. In some embodiments, the anti-TfR1
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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-T{fR 1 antibodies
provided herein bind specifically to transferrin receptor from human, non-human primates,
mouse, rat, efc. 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.

[00077] 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.

[00078] 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-TfR1 antibodies described herein
(e.g., 3M12 in Table 2 below and its variants) bind an epitope comprising one or more of
residues K261, 5273, Y282, T362, 5368, 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
2 below and its variants) bind an epitope comprising residues K261, S273, Y282, T362, S368,
5370, and K371 of human TfR1 as set forth in SEQ ID NO: 105.

[00079] 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
KPKRCSGSICYGTIAVIVFFLIGEMIGYLGYCKGVEPKTECERLAGTESPVREEPGEDFPA
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ARRLYWDDLKRKLSEKLDSTDFTGTIKLLNENSY VPREAGSQKDENLALY VENQFREF
KLSKVWRDQHFVKIQVKDSAQNSVIVDKNGRLVYLVENPGGYVAYSKAATVTGKLV
HANFGTKKDFEDLYTPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMDQTKFPIVNA
ELSFFGHAHLGTGDPYTPGFPSFNHTQFPPSRSSGLPNIPVQTISRAAAEKLFGNMEGDCP
SDWKTDSTCRMVTSESKNVKLTVSNVLKEIKILNIFGVIKGFVEPDHYVVVGAQRDAW
GPGAAKSGVGTALLLKLAQMFSDMVLKDGFQPSRSIIFASWSAGDFGSVGATEWLEGY
LSSLHLKAFTYINLDKAVLGTSNFKVSASPLLYTLIEKTMQNVKHPVTGQFLYQDSNWA
SKVEKLTLDNAAFPFLAYSGIPAVSFCFCEDTDYPYLGTTMDTYKELIERIPELNKVARA
AAEVAGQFVIKLTHDVELNLDYERYNSQLLSFVRDLNQYRADIKEMGLSLQWLYSARG
DFFRATSRLTTDFGNAEKTDRFVMKKLNDRVMRVEYHFLSPY VSPKESPFRHVFWGSG
SHTLPALLENLKLRKQNNGAFNETLFRNQLALATWTIQGAANALSGDVWDIDNEF
(SEQ ID NO: 105).

[00080] 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
APRLYWDDLKRKLSEKLDTTDFTSTIKLLNENLYVPREAGSQKDENLALYIENQFREFK
LSKVWRDQHFVKIQVKDSAQNSVIIVDKNGGLVYLVENPGGYVAYSKAATVTGKLVH
ANFGTKKDFEDLDSPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMDQTKFPIVKAD
LSFFGHAHLGTGDPY TPGFPSENHTQFPPSQSSGLPNIPVQTISRAAAEKLFGNMEGDCPS
DWKTDSTCKMVTSENKSVKLTVSNVLKETKILNIFGVIKGFVEPDHYVVVGAQRDAW
GPGAAKSSVGTALLLKLAQMFSDMVLKDGFQPSRSIIFASWSAGDFGSVGATEWLEGY
LSSLHLKAFTYINLDKAVLGTS NFKVSASPLLYTLIEKTMQDVKHPVTGRSLYQDSNWA
SKVEKLTLDNAAFPFLAYSGIPAVSFCFCEDTDYPYLGTTMDTYKELVERIPELNKVAR
AAAEVAGQFVIKLTHDTELNLDYERYNSQLLLFLRDLNQYRADVKEMGLSLQWLYSA
RGDFFRATSRLTTDFRNAEKRDKFVMKKLNDRVMRVEY YFLSPYVSPKESPFRHVFWG
SGSHTLSALLESLKLRRQNNSAFNETLFRNQLALATWTIQGAANALSGDVWDIDNEF
(SEQ ID NO: 106)

[00081] 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
KPKRCGGNICYGTIAVIFFLIGFMIGYLGYCKGVEPKTECERLAGTESPAREEPEEDFPA
APRLYWDDLKRKLSEKLDTTDFTSTIKLLNENLY VPREAGSQKDENLALYIENQFREFK

26



LSKVWRDQHFVKIQVKDSAQNSVIIVDKNGGLVYLVENPGGYVAYSKAATVTGKLVH
ANFGTKKDFEDLDSPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMDQTKFPIVKAD
LSFFGHAHLGTGDPY TPGFPSFNHTQFPPSQSSGLPNIPVQTISRAAAEKLFGNMEGDCPS
DWKTDSTCKMVTSENKSVKLTVSNVLKETKILNIFGVIKGFVEPDHYVVVGAQRDAW
GPGAAKSSVGTALLLKLAQMFSDMVLKDGFQPSRSIFASWSAGDFGSVGATEWLEGY
LSSLHLKAFTYINLDKAVLGTSNFKVSASPLLYTLIEKTMQDVKHPVTGRSLYQDSNWA
SKVEKLTLDNAAFPFLAYSGIPAVSFCECEDTDYPYLGTTMDTYKELVERIPELNKVAR
AAAEVAGQFVIKLTHDTELNLDYERYNSQLLLFLRDLNQYRADVKEMGLSLQWLYSA
RGDFFRATSRLTTDFRNAEKRDKFVMKKLNDRVMRVEYYFLSPYVSPKESPFRHVFWG
SGSHTLSALLESLKLRROQNNSAFNETLFRNQLALATWTIQGAANALSGDVWDIDNEF
(SEQ ID NO: 107).

[00082] An example mouse transferrin receptor amino acid sequence, corresponding to
NCBI sequence NP_001344227.1 (transferrin receptor protein 1, mus musculus) is as follows:
MMDQARSAFSNLFGGEPLSYTRFSLARQVDGDNSHVEMKLAADEEENADNNMKASV
RKPKRENGRLCFAAIALVIFFLIGFMSGYLGYCKRVEQKEECVKLAETEETDKSETMETE
DVPTSSRLYWADLKTLLSEKLNSIEFADTIKQLSQNTYTPREAGSQKDESLAYYIENQFH
EFKFSKVWRDEHRY VKIQVKSSIGQNMVTIVQSNGNLDPVESPEGY VAFSKPTEVSGKLV
HANFGTKKDFEELSYSVNGSLVIVRAGEITFAEKVANAQSFNAIGVLIYMDKNKFPVVE
ADLALFGHAHLGTGDPYTPGFPSENHTQFPPSQSSGLPNIPVQTISRAAAEKLFGKMEGS
CPARWNIDSSCKLELSQNQNVKLIVKNVLKERRILNIFGVIKGYEEPDRYVVVGAQRDA
LGAGVAAKSSVGTGLLLKLAQVFSDMISKDGFRPSRSIIFASWTAGDFGAVGATEWLEG
YLSSLHLKAFTYINLDKVVLGTSNFKVSASPLLYTLMGKIMQDYKHPVDGKSLYRDSN
WISKVEKLSFDNAAYPFLAYSGIPAVSFCFCEDADYPYLGTRLDTYEALTQKVPQLNQM
VRTAAEVAGQLIKLTHDVELNLDYEMYNSKLLSFMKDLNQFKTDIRDMGLSLQWLYS
ARGDYFRATSRLTTDFHNAEKTNRFVMREINDRIMKVEYHFLSPY VSPRESPFRHIFWG
SGSHTLSALVENLKLRQKNITAFNETLFRNQLALATWTIQGVANALSGDIWNIDNEF
(SEQ ID NO: 108)

[00083] In some embodiments, an anti-TfR1 antibody binds to an amino acid segment of
the receptor as follows:
FVKIQVKDSAQNSVIIVDKNGRLVYLVENPGGYVAYSKAATVTGKLVHANFGTKKDFE
DLYTPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMDQTKFPIVNAELSFFGHAHLG
TGDPYTPGFPSEFNHTQFPPSRSSGLPNIPVQTISRAAAEKLFGNMEGDCPSDWKTDSTCR
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
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(also known as HFE). In some embodiments, the anti-TfR1 antibody described herein does not
bind an epitope in SEQ ID NO: 109.

[00084] 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, €.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.).

[00085] 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
(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,
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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”.

[00086] 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., I[gG1, IgG2, IgG3, 1gG4, IgA1 and IgA2), or any subclass (e.g., I[gG2a
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.

[00087] In some embodiments, agents binding to transferrin receptor, e.g., anti-TfR 1
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.

[00088] 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
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
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embodiments, the humanized anti-TfR1 antibodies described herein binds to TfR1 but does not
bind to TfR2.
[00089]
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, 10" M, 10® M, 10° M, 107°M, 101! M, 10> M, 10" M, or less.
In some embodiments, the anti-TfR1 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, 10¥ M, 10° M, 101°M, 1011 M, 102 M, 103 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.

[00090]
Table 2. Examples of Anti-TfR1 Antibodies

Non-limiting examples of anti-TfR1 antibodies are provided in Table 2.

Ab No. IMGT | Kabat Chothia
system _
Cgi" GFNIKDDYlgSEQ IDNO: | phyMY (SEQIDNO:7) | GENIKDD (SEQ ID NO: 12)
CDR- | IDPENGDT (SEQID NO: | WIDPENGDTEYASKFQD ’
H2 2) (SEQ ID NO: 8) ENG (SEQID NO: 13)
“E?‘ TLWLRRI%E;{ (SEQID | w1 RRGLDY (SEQIDNO:9) | LRRGLD (SEQ ID NO: 14)
CDR- | KSLLHSNGYTY (SEQ ID | RSSKSLLHSNGYTYLF (SEQ | SKSLLHSNGYTY (SEQ ID
L] NO: 4) ID NO: 10) NO: 15)
3-A4 CEZR' RMS (SEQ ID NO: 5) RMSNLAS (SEQ ID NO: 11) RMS (SEQ ID NO: 5)
CE?‘ MQHLE;SI%(SEQ ID | MQHLEYPFT (SEQ D NO: 6) | HLEYPF (SEQ ID NO: 16)
EVQLQQSGAELVRPGASVKLSCTASGFNIKDDYMYWYVKQRPEQGLEWIGWIDPENGDT
VH | EYASKFQDKATVTADTSSNTAYLQLSSLTSEDTAVYYCTLWLRRGLDYWGQGTSVIVS
S (SEQ ID NO: 17)
DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNGYTY LFWFLQRPGQSPQLLIYRMSNLA
VL | SGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIK (SEQ ID
NO: 18)
Cg?' GFNIKDDYI()SEQ IDNO: | phyMY (SEQIDNO:7) | GENIKDD (SEQ ID NO: 12)
CDR- | IDPETGDT (SEQID NO: | WIDPETGDTEYASKFQD ,
2 19) (SEQ ID NO: 20) ETG (SEQ ID NO: 21)
3.A4 | CDR- | TLWLRRGLDY (SEQ ID _ ,
NSAT* | H3 NO: 3) WLRRGLDY (SEQIDNO:9) = LRRGLD (SEQ ID NO: 14)
CDR- | KSLLHSNGYTY (SEQID | RSSKSLLHSNGYTYLF (SEQ | SKSLLHSNGYTY (SEQ ID
L1 NO: 4) D NO: 10) NO: 15)
Cff' RMS (SEQ ID NO: 5) RMSNLAS (SEQ ID NO: 11) RMS(SEQ ID NO: 5)
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No.

Ab , IMGT Kabat Chothia
system
Cff‘ MQHLE;S%(SEQ ID | MOHLEYPET (SEQ ID NO: 6) | HLEYPF (SEQ ID NO: 16)
EVQLQQSGAELVRPGASVKLSCTASGENIKDDYMY W VKQRPEQGLEWIGWIDPETGDT
VH | EYASKFQDKATVTADTSSNTAYLQLSSLTSEDTAVYYCTLWLRRGLDYWGQGTSVTVS
S (SEQ ID NO: 22)
DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNGYTY LEWFLQRPGQSPQLLIYRMSNLA
VL | SGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPFTFGGGTKLEIK (SEQ ID
NO: 18)
|
Cgf‘ GENIED DYl()SEQ IDNO: | phyMY (SEQIDNO:7) | GENIKDD (SEQ ID NO: 12)
CDR- | IDPESGDT (SEQIDNO: | _ WIDPESGDTEYASKFQD _
H2 23) (SEQ ID NO: 24) ESG (SEQID NO: 25)
cg;{- TLWLRRI%%‘)" (SEQID | I RRGLDY (SEQ IDNO:9) | LRRGLD (SEQ ID NO: 14)
CDR- | KSLLHSNGYTY (SEQID | RSSKSLLHSNGYTYLF (SEQ | SKSLLHSNGYTY (SEQ ID
Ll NO: 4) ID NO: 10) NO: 15)
3.A4 | CDR-
R RMS (SEQ ID NO: 5) RMSNLAS (SEQ ID NO: 11) RMS (SEQ ID NO: 5)
Cf?’ MQHLE;S%(SEQ . | MQHLEYPFT (SEQIDNO: 6) | HLEYPF (SEQID NO: 16)
EVQLOQSGAELVRPGASVKLSCTASGFNIKDDY MY WVKORPEQGLEWIGWIDPESGDT
VH | EYASKFQDKATVTADTSSNTAYLQLSSLTSEDTAVYYCTLWLRRGLDYWGQGTSVTVS
S (SEQ ID NO: 26)
DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNGYTY LFWFLORPGQSPOLLIYRMSNLA
VL | SGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMOQHLEYPFTFGGGTKLEIK (SEQ ID
NO: 18)
CDR- | GYSITSGYY (SEQID , GYSITSGY (SEQ ID NO:
o N6 75 SGYYWN (SEQ ID NO: 33) i
CDR- | ITFDGAN (SEQID NO: | YITFDGANNYNPSLKN (SEQ ,
- I D NO: 24 FDG (SEQ ID NO: 39)
CDR- | TRSSYDYDVLDY (SEQ | SSYDYDVLDY (SEQID NO: | SYDYDVLD (SEQ ID NO:
H3 ID NO: 29) 35) 40)
Cff‘ QDISNF (SEQ ID NO: 30) RASQDISNF';EI) (SEQIDNO: | g1 IGNF (SEQ ID NO: 41)
3MI2 CE;?' YTS (SEQ ID NO: 31) YTSRLHS (SEQ ID NO: 37) YTS (SEQ ID NO: 31)
Cf,f‘ QQGHTI\%?{;%SEQ ID | GOGHTLPYT (SEQ ID NO: 32) | GHTLPY (SEQ ID NO: 42)
DVQLQESGPGLVKPSQSLSLTCSVTGYSITSGYY WNWIRQFPGNKLEWMGYITFDGAN
VH | NYNPSLKNRISITRDTSKNOQFFLKLTSVTTEDTATY YCTRSSYDYDVLDYWGQGTTLTV
S (SEQ ID NO: 43)
vL | DIQMTQITSSLSASLGDRYV TISCRASQDISNFLNWYQQRPDGTVKLLIY Y TSRLHSGVPS
RFSGSGSGTDFSLTVSNLEQEDIATYFCQQGHTLPY TFGGGTKLEIK (SEQ ID NO: 44)
Cgi" GYSFTDYES()SEQ IDNO: | yyeIN (SEQID NO: 51) | GYSFIDY (SEQ ID NO: 56)
CDR- | IYPGSGNT (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- | ESVDGYDNSF (SEQID | RASESVDGYDNSFMH (SEQ | SESVDGYDNSF (SEQ ID
sHI2 | LI NO: 48) " ID NO: 54) NO: 59)
CE?‘ RAS (SEQID NO:49) | RASNLES (SEQ ID NO: 55) RAS (SEQ ID NO: 49)
CE;{‘ QQs bE?IgWSTOfSEQ D | QQSSEDPWT (SEQID NO:50) | SSEDPW (SEQID NO: 60)
QIQLQOSGPELVRPGASVKISCKASGYSFTDY CINWVNQRPGQGLEWIGWIYPGSGNTR
VH | YSERFKGKATLTVDTSSNTAYMQLSSLTSEDSAVYFCAREDYYPYHGMDYWGQGTSY

TVSS (SEQ ID NO: 61)
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Ab No. IMGT | Kabat Chothia
system
DIVLTQSPTSLAVSLGQRATISCRASESVDGYDNSFMHWYQOKPGQPPKLLIFRASNLES
VL GIPARFSGSGSRTDFTLTINPVEAADVATYYCQQSSEDPWTFGGGTKLEIK (SEQ ID NO:
62)
CEF‘ GYSFTI\?(}%;)SEQ D DYYIN (SEQIDNO: 64) | GYSFIDY (SEQ ID NO: 56)
CDR- | IYPGSGNT (SEQID NO: | WIYPGSGNTRYSERFKG - ,
H2 46) (SEQ ID NO: 52) GSG (SEQID NO: 57)
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)
>HI2 | CDR- : NLE : EQ ID NO: 4
cazve | 1a RAS (SEQ ID NO: 49) RASNLES (SEQ ID NO: 55) RAS (SEQ ID NO: 49)
Cf:f' ' QQSSEE%WST()§SEQ D QSSEDPWT (SEQ ID NO: 50) | SSEDPW (SEQ ID NO: 60)
QIQLQQSGPELVRPGASVKISCKASGYSFIDYYINWYNQRPGQGLEWIGWIYPGSGNTR
VH | YSERFKGKATLTVDTSSNTAYMQLSSLTSEDSAVYFCAREDYYPYHGMDYWGQGTSV
TVSS (SEQ ID NO: 65)
DIVI.TQSPTSLAVSLGQRATISCRASESVDGYDNSFMHW Y QQKPGQPPKLLIFRASNLES
VL. | GIPARFSGSGSRTDFTLTINPVEAADVATYYCQQSSEDPWTFGGGTKLEIK (SEQ ID NO:
62)
Cgf' GYSFTI\%{, 12 é)SEQ D DYDIN (SEQ IDNO: 67) | GYSFIDY (SEQ ID NO: 56)
CDR- | IYPGSGNT (SEQID NO: | WIYPGSGNTRYSERFKG .
2 46) (SEQ ID NO: 52) GSG (SEQ ID NO: 57)
CDR- | AREDYYPYHGMDY EDYYPYHGMDY (SEQID | DYYPYHGMD (SEQ ID
H3 (SEQ ID NO: 47) NO: 53) NO: 58)
CDR- | ESVDGYDNSF (SEQID | RASESVDGYDNSEMH (SEQ | SESVDGYDNSF (SEQ ID
L1 NO: 48) ID NO: 54) NO: 59)
SHI2 1 CDR- | py : E : EQ ID NO: 4
ozt Il “Ta S (SEQ ID NO: 49) RASNLES (SEQ ID NO: 55) RAS (SEQ . 49)
Cff‘ QQSSEE%WSTO;SEQ D GQSSEDPWT (SEQ ID NO: 50) | SSEDPW (SEQ ID NO: 60)
QIQLQQSGPELVRPGASVKISCKASGYSFTDYDINWYNQRPGOGLEWIGWIYPGSGNTRY
VH | SERFKGKATLTVDTSSNTAYMQLSSL.TSEDSAVYFCAREDYYPYHGMDYWGQGTSVTV
SS (SEQ ID NO: 68)
DIVLTQSPTSLAYVSLGQRATISCRASESVDGYDNSFMHWY QQKPGQPPKLLIFRASNLES
VL. | GIPARFSGSGSRTDFTLTINPVEAADVATYYCQQSSEDPWTFGGGTKLEIK (SEQ ID NO:
62)
CDR- | GYSFTSYW (SEQ ID . GYSFTSY (SEQ ID NO:
o RO, 138 SYWIG (SEQ ID NO: 144) 1)
CDR- | IYPGDSDT (SEQID NO: | TYPGDSDTRYSPSFQGQ ,
H2 139) (SEQ ID NO: 145) GDS (SEQ ID NO: 150)
| CDR- | ARFPYDSSGYYSEDY | FPYDSSGYYSFDY (SEQID | PYDSSGYYSFD (SEQ ID
‘f};{g‘ H3 (SEQ ID NO: 140) NO: 146) NO: 151)
ogog | CDR- | QSISSY (SEQ ID NO: RASQSISSYLN (SEQIDNO: | ¢crees «ro 1 N0 152)
L1 141) 147)
EIZDR' AAS (SEQIDNO: 142) | AASSLQS (SEQID NO: 148) | AAS (SEQ ID NO: 142)
CDR- | QQSYSTPLT (SEQID | QQSYSTPLT (SEQ ID NO: ,
3 No. i43) e SYSTPL (SEQ ID NO: 153)

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

[00091]

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-
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H2, a CDR-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.
[00092] Examples of amino acid sequences of anti-TfR1 antibodies described herein are
provided in Table 3.

Table 3. Variable Regions of Anti-TfR1 Antibodies

VH3 (N54T*)/Vwd

Antibody Variable Region Amino Acid Sequence**
Vu:
EVQLVQSGSELKKPGASVKVSCTASGFNIKDDYMYWVRQPPGKGLEWIGWIDP
3A4 ETGDTEYASKFQDRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLD

YWGQGTLVTVSS (SEQ ID NO: 69)

VLZ
DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNGYTYLFWFQQRPGQSPRLLIYR
MSNLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQHLEYPFTFGGGTK
VEIK (SEQ ID NO: 70)

3A4
VH3 (N534S*)/Vx4

VHS

EVQLVQSGSELKKPGASVKVSCTASGFNIKDDYMY WVRQPPGKGLEWIGWIDP
ESGDTEYASKFQDRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLD
YWGQGTLVTVSS (SEQID NO: 71)

\7 L.
DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNGYTYLFWFQQRPGQSPRLLIYR
MSNLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQHLEYPFTFGGGTK
VEIK (SEQ ID NO: 70)

3A4
VH3 /Vk4

VH:

EVQLVQSGSELKKPGASVKVSCTASGFNIKDDYMY WVRQPPGKGLEWIGWIDP
ENGDTEYASKFQDRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLD
YWGQGTLVTVSS (SEQID NO: 72)

VL:
DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNGYTYLFWFQQRPGQSPRLLIYR
MSNLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQHLEYPFTFGGGTK
VEIK (SEQ ID NO: 70)

3M12
VH3/Vi2

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

VL:
DIQMTQSPSSLSASVGDRVTITCRASQDISNFLNWYQQKPGQPVKLLIYYTSRLH
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYFCQQGHTLPYTFGQGTKLEIK (SEQ
ID NO: 74)

3M12
VH3/VK3

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

VL:
DIQMTQSPSSLSASVGDRVTITCRASQDISNFLNWYQQKPGQPVKLLIYYTSRLH
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGHTLPYTFGQGTKLEIK (SEQ
ID NO: 75)

3M12
VH4/Vk2

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

VL:
DIQMTQSPSSLSASVGDRVTITCRASQDISNFLNWYQQKPGQPVKLLIYYTSRLH
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYFCQQGHTLPYTFGQGTKLEIK (SEQ
ID NO: 74)
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Antibody Variable Region Amino Acid Sequence**

VH:
QVQLQESGPGLVKPSQTLSLTCTVTGYSITSGYYWNWIRQPPGKGLEWIGYITFD
GANNYNPSLKNRVSISRDTSKNQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYW

3M12 GQGTTVTVSS (SEQ ID NO: 76)

VH4/Vi3 VL:
DIQMTQSPSSLSASVGDRVTITCRASQDISNFLNWYQQKPGQPVKLLIYYTSRLH
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGHTLPYTFGQGTKLEIK (SEQ
ID NO: 75)
VH:
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQGLEWMGWIY
PGSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYH
SH12 GMDYWGQGTLVTVSS (SEQ ID NO: 77)
VHS5 (C33Y*#)/Vi3 | VL:
DIVLTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQQKPGQPPKLLIFR
ASNLESGVPDRFSGSGSRTDFTLTISSLQAEDVAVYYCQQSSEDPWTFGQGTKL
| EIK (SEQ ID NO: 78)

VH:
QVQLVQSGAEVKKPGASVKVSCKASGYSFIDYDINWVRQAPGQGLEWMGWIY
PGSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYH

5H12 GMDYWGQGTLVTYVSS (SEQ ID NO: 79)
VHS (C33D*)/Vk4 | VL:
DIVMTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWY QQKPGQPPKLLIFR
ASNLESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQSSEDPWTFGQGTKL
EIK (SEQ ID NO: 80)
VH:
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQGLEWMGWIY
PGSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYH
5H12 GMDYWGQGTLVTVSS (SEQ ID NO: 77)
VHS (C33Y*)/Vk4 | VL:
DIVMTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQQKPGQPPKLLIFR
ASNLESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQSSEDPWTFGQGTKL
EIK (SEQ ID NO: 80)
VH:
QVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGIIYP
GDSDTRYSPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARFPYDSSGYY
SEDYWGQGTLVTVSS (SEQ ID NO: 154)
VL:
DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTKVEIK (SEQ
ID NO: 153)
* mutation positions are according to Kabat numbering of the respective VH sequences containing the mutations
** CDRs according to the Kabat numbering system are bolded

Anti-TfR clone 8

[00093] 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-TfR1 antibody of the present
disclosure comprises a VL comprising the CDR-L1, CDR-L2, and CDR-L3 of any one of the
anti-TfR 1 antibodies provided in Table 3 and comprises one or more (e.g., 1,2, 3,4,5,6,7,8,09,
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.
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[00094] 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 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-TfR 1 antibody is a humanized VL.

[00095] 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.

[00096] In som;s 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.

[00097] 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.

[00098] 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.

[00099] 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.

[000100] 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.

[000101] 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.
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[000102] 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.

[000103] 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.

[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: 80.

[000105] 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.

[000106] 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.,
CHI1, CH2, CH3, or a combination thereof). The heavy chain constant region can be of any
suitable origin, €.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
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 81)

[000107] 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 LALA mutations (a mutant derived from mAb b12 that has been mutated to
replace the lower hinge residues Leu234 Leu235 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
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GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 82)

[000108] 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)
[000109] 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.

[000110] 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
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.
[000111] 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
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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.

[000112] 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™*

3A4
VH3 (N54T*)/Vk4

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

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

3A4
VH3 (N545*)/Vk4

Heavy Chain (with wild type human IgG1 constant region)
EVOLVOSGSELKKPGASVKVSCTASGENIKDDYMYWVROPPGKGLEWIGWIDPE
SGDTEYASKFODRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLDYW
GOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFESCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO: 86)

Light Chain (with kappa light chain constant region)
DIVMTQSPLSLPVTPGEPASISCRSSKSLLHSNGYTYLEFWFQORPGQSPRLLIYRMS
NLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMOHLEYPFTFGGGTKVEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
1D NO: 85)

3A4
VH3 /Vx4

Heavy Chain (with wild type human IgG1 constant region)

EVOLVOSGSELKKPGASVKVSCTASGFNIKDDYMYWVROPPGKGL EWIGWIDPE

NGDTEYASKFODRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLDYW
GOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL

TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
| PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFESCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO: 87)

Light Chain (with kappa light chain constant region)
DIVMTOSPLSLPVTPGEPASISCRSSKSLLH YTYLEWFOQORPGOSPRLLIYRMS
NLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMOHLEYPFTFGGGTKVEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
| ID NO: 85)
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‘L Antibody

IgG Heavy Chain/Light Chain Sequences**

3M12
VH3/Vx2

Heavy Chain (with wild type human IgG1 constant region)
QVOLOESGPGLVKPSQTLSLTCSVTGYSITSGYYWNWIROPPGKGL EWMGYITFD
GANNYNPSLKNRVSISRDTSKNQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYWG

QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK VDKK VEPKSC
DKTHTCPPCPAPELLGGPS VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQV YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO: 88)

Light Chain (with kappa light chain constant region)
DIOMTQSPSSLSASVGDRVTITCRASODISNFLNWYQOKPGOPVKIILIYYTSRLHS
GVPSRESGSGSGTDFTL TISSLOPEDFATYFCOOGHTLPYTFGOGTKLEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: §89)

3MI2
VH3/Vk3

Heavy Chain (with wild type human IgG1 constant region)

QVOLOESGPGLVKPSQTLSL TCSVIGYSITSGYYWNWIRQPPGKGLEWMGYITFD
GANNYNPSLKNRVSISRDTSKNOFSLKLSSVTAEDTATYYCTRSSYDYDVLDYWG

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

Light Chain (with kappa light chain constant region)
DIOMTQSPSSLSASVGDRVTITCRASODISNFLNWYQOKPGOPVKLILIYYTSRLHS
GVPSRESGSGSGTDFTLTISSLOPEDFATYYCQOGHTLPYTFGQGTKLEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:

90)

3M12
VH4/Vi2

Heavy Chain (with wild type human IgG1 constant region)
QVOLOESGPGLVKPSQTLSLTCTVTGYSITSGYYWNWIRQPPGKGLEWIGYITFDG
ANNYNPSLKNRVSISRDTSKNOQFSLKI SSVTAEDTATYYCTRSSYDYDVEDYWGOQ
GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
KTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGK (SEQ ID NO: 91)

Light Chain (with kappa light chain constant region)

DIOMTOQSPSSLSASVGDRVTITCRASODISNFILNWYQOKPGOPVKILIYYTSRLHS
GVPSRESGSGSGTDFTLTISSLOPEDFATYFCQOGHTLPYTFGOGTKLEIKRTVAAP

SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC (SEQ ID NO: 89)

3M12
VH4/V3

Heavy Chain (with wild type human IgG1 constant region)

QVOLOESGPGLVKPSOTLSLTCTVTIGYSITSGYYWNWIRQPPGKGI EWIGYITFDG
ANNYNPSLEKNRVSISRDTSKNQFSLKI SSVTAEDTATYYCTRSSYDYDVLDYWGQ

GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
KTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLS
LSPGK (SEQ ID NO: 91)
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Antibody

1¢G Heavy Chain/Light Chain Sequences** |

Light Chain (with kappa light chain constant region)
DIOMTOSPSSL.SASVGDRVTITCRASODISNFLNWYQOKPGOPVKTLIYYTSRLHS
GVPSRESGSGSGTDFTLTISSLOPEDFATYYCOOGHTLPYTFGOGTKI EIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
90)

SH12
VHS (C33Y#)/VK3

Heavy Chain (with wild type human IgG1 constant region)
QVOLVOSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMEIL SSLRSEDTAVYYCAREDYYPYHGM
DYWGOQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYT
QKSLSLSPGK (SEQ ID NO: 92)

Light Chain (with kappa light chain constant region)

DIVLTQSPDSL AVSL.GERATINCRASESVDGYDNSFMHWYQOKPGOPPKI T IFRAS
NLESGVPDRFSGSGSRTDFTLTISSLOQAEDVAVYYCQOQOSSEDPWTFGOGTKLEIKR

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO: 93)

5H12
VHS5 (C33D*)/Vk4

Heavy Chain (with wild type human IgG1 constant region)
QVOLVOSGAEVKKPGASVKVSCKASGYSFTDYDINWVROAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYHGM
DYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK VDKKV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK (SEQ ID NO: 94)

Light Chain (with kappa light chain constant region)
DIVMTOQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQOKPGQOPPKLLIFRA
SNLESGVPDRFSGSGSGTDFTLTISSLOAEDVAVYYCQOQSSEDPWTFGOGTKLEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 95)

5H12
VHS (C33Y*)/Vkd

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

Light Chain (with kappa light chain constant region)
DIVMTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQOKPGOPPKILIFRA
SNLESGVPDRFSGSGSGTDFTLTISSLOAEDVAVYYCQOQSSEDPWTFGOGTKLEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
| ID NO: 95)




Antibody IgG Heavy Chain/Light Chain Sequences**

VH:
OVOLVOSGAEVKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGIIYPG
DSDTRYSPSFQGOVTISADKSISTAYLOWSSLKASDTAMYYCARFPYDSSGYYSF
DYWGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
Anti-TfR clone 8 KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE

SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK (SEQ ID NO: 156)

VL:

DIOMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQOQKPGKAPKI LIYAASSLOS

GVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQOSYSTPLTFGGGTKVEIKRTVAAP
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

[000113] 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.

[000114] 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%,
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.

[000115] 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.
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[000116] 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.

[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: 87 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: 88 and a light chain
comprising the amino acid sequence of SEQ ID NO: 89.

[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: 88 and a light chain
comprising the amino acid sequence of SEQ ID NO: 90.

[000120] 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: 91 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: 91 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: 92 and a light chain
comprising the amino acid sequence of SEQ ID NO: 93.

[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: 94 and a light chain
comprising the amino acid sequence of SEQ ID NO: 95.

[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: 95.

[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: 156 and a light chain
comprising the amino acid sequence of SEQ ID NO: 157.

[000126] In some embodiments, the anti-TfR1 antibody is a Fab fragment, Fab' fragment,
or F(ab')2 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
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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)

[000127] 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.

[000128] 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: 83.
[000129] 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**
‘ Heavy Chain (with partial human IgG1 constant region)
EVOLVOSGSELKKPGASVKVSCTASGENIKDDYMY WVROPPGKGL EWIGWIDPE

3A4 TGDTEYASKFODRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLDYW

VH3 (NSATVIA | 50 GTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLYKDYFPEPVTYSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK VEPKS
CDKTHT (SEQ ID NO: 97)
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Fah Heavy Chain/Light Chain Sequences**

Light Chain (with kappa light chain constant region)
DIVMTQSPLST.PVTPGEPASISCRSSKSLLHSNGYTYLFWFQORPGQSPRLLIYRMS
NLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMOHLEYPFTFGGGTKVEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 85)

3A4
VH3 (N545%)/Vk4

Heavy Chain (with partial human IgG1 constant region)

EVOLVOSGSELKKPGASVKVSCTASGENIKDDYMYWVROPPGKGLEWIGWIDPE
SGDTEYASKFODRVTVTADTSTNTAYMFELSSI RSEDTAVYYCTLWLRRGLDYW

GOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHT (SEQ ID NO: 98)

Light Chain (with kappa light chain constant region)
DIVMTOSPLSL.PVTPGEPASISCRSSKSLLHSNGYTYLFWFQORPGOQSPRLLIYRMS
NLASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMOHIL EYPFTFGGGTKVEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 85)

3A4
VH3 /Vk4

Heavy Chain (with partial human IgG1 constant region)
EVOLVOSGSELKKPGASVKVSCTASGENIKDDYMYWVROPPGKGLEWIGWIDPE
NGDTEYASKFODRVTVTADTSTNTAYMELSSLRSEDTAVYYCTLWLRRGLDYW
GOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHT (SEQ ID NO: 99)

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

3M12
VH3/Vk2

Heavy Chain (with partial human IgG1 constant region)
QVOLOESGPGLVKPSOTLSLTCSVIGYSITSGYYWNWIRQOPPGKGLEWMGYITFD
GANNYNPSLENRVSISRDTSKNOFSLKLSSVTAEDTATYYCTRSSYDYDVLDYWG
QOGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHT (SEQ ID NO: 100)

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

3IM12
VH3/Via3

Heavy Chain (with partial human IgG1 constant region)
QVOLOESGPGLVKPSOTLSLTCSVTGYSITSGYYWNWIRQPPGKGLEWMGYITFD
GANNYNPSLENRVSISRDTSKNQFSLKISSVTAEDTATYYCTRSSYDYDVLDYWG

QOGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHT (SEQ ID NO: 100)

Light Chain (with kappa light chain constant region)

DIOMTOSPSSLSASVGDRVTITCRASODISNFLNWYQQOKPGOPVKLLIYYTSRLHS
GVPSRESGSGSGTDFTLTISSLOPEDFATYYCQOGHTLPYTFGOGTKLEIKRTVAA

PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
90)

3M12
VH4/Vi2

Heavy Chain (with partial human IgG1 constant region)
QVOLOESGPGLVKPSOTLSL TCTVTGYSITSGYYWNWIROPPGKGLEWIGYITFDG
ANNYNPSLEKNRVSISRDTSKNQFSLKIL.SSVTAEDTATYYCTRSSYDYDVLDYWGO

GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK VDKKVEPKSCD
KTHT (SEQ ID NO: 101)




Antibody

Fab Heavy Chain/Light Chain Sequences**

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

3M12
VH4/Via3

Heavy Chain (with partial human IgG1 constant region)

QVOLOESGPGLVKPSOTLSLTCTVIGYSITSGYYWNWIRQOPPGKGLEWIGYITEFDG
ANNYNPSLKNRVSISRDTSKNOQFSLKIL SSVTAEDTATYYCTRSSYDYDVLDYWGQ

GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
KTHT (SEQ ID NO: 101)

Light Chain (with kappa light chain constant region)
DIOMTOQSPSST.SASVGDRVTITCRASODISNFLNWYQOKPGOPVKILIYYTSRLHS
GVPSRESGSGSGTDFTLTISSLOPEDFATYYCOQGHTLPYTFGOGTKLEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
90)

SH12
VHS (C33Y*)/Vi3

Heavy Chain (with partial human IgG1 constant region)
QVOLVOSGAEVKKPGASYVKVSCKASGYSFIDYYINW VROAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMEL SSLRSEDTAVYYCAREDYYPYHGM
DYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHT (SEQ ID NO: 102)

Light Chain (with kappa light chain constant region)

DIVLTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQOKPGOPPKIILIFRAS
NLESGVPDRFSGSGSRTDFTLTISSLOAEDVAVYYCQQSSEDPWTFGQGTKIL EIKR

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO: 93)

SH12
VHS5 (C33D*)/Vx4

| Heavy Chain (with partial human IgG1 constant region)

QVOLVOSGAEVKKPGASVKVSCKASGYSFTDYDINW VROAPGOGLEWMGWIYP
GSGNTRYSERFKGRVTITRDTSASTAYMELSSIRSEDTAVYYCAREDYYPYHGM
DYWGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN

SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV

EPKSCDKTHT (SEQ ID NO: 103)

Light Chain (with kappa light chain constant region)
DIVMTQSPDSLAVSLGERATINCRASESVDGYDNSEFMHWY QOKPGOPPKLIIFRA
SNLESGVPDRFSGSGSGTDFTLTISSLOAEDVAVYYCQOSSEDPWTFGOGTKLEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
D NO: 95)

SH12
VHS (C33Y*)/Vk4

Heavy Chain (with partial human IgG1 constant region)
QVOLVOSGAEVKKPGASVKVSCKASGYSFTDYYINW VROAPGOGLEWMGWIYP

GSGNTRYSERFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCAREDYYPYHGM

DYWGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHT (SEQ ID NO: 102)

Light Chain (with kappa light chain constant region)
DIVMTQSPDSLAVSLGERATINCRASESVDGYDNSFMHWYQQKPGQPPKLLIFRA
SNLESGVP SGSGSGTDFTLTISSLOAEDVAVYYCQOQSSEDPWTFGOGTKIEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO: 95)

Anti-TfR clone 8
Version 1

VH:
OVOLVOSGAEVKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGIIYPG
DSDTRYSPSFOGOVTISADKSISTAYLOWSSLKASDTAMYYCARFPYDSSGYYSF

DYWGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCP (SEQ ID NO: 158)
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I Antibody Fab Heavy Chain/Light Chain Sequences**

VL:
DIOMTOQSPSSLSASVGDRVTITCRASOSISSYLNWYQQKPGKAPKLIIYAASSLOS
GVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQOSYSTPLTFGGGTKVEIKRTVAAP

SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
157)

VH:

QVOLVOSGAEVKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGIIYPG
DSDTRYSPSFOQGOQVTISADKSISTAYLQOWSSLKASDTAMYYCARFPYDSSGYYSF

DYWGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKYV
Anti-TfR clone 8 EPKSCDKTHT (SEQ ID NO: 159)

Version 2 VL:

DIOMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQOOKPGKAPKILIYAASSLQS
GVPSRFESGSGSGTDFTLTISSLOPEDFATYYCOQQSYSTPLTFGGGTKVEIKRTVAAP

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

[000130] 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 253,
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.

[000131] 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
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.
[000132] 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.
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[000133] 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.

[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: 99 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: 100 and a light chain
comprising the amino acid sequence of SEQ ID NO: 89.

[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: 100 and a light chain
comprising the amino acid sequence of SEQ ID NO: 90.

[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: 101 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: 101 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: 102 and a light chain
comprising the amino acid sequence of SEQ ID NO: 93.

[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: 103 and a light chain
comprising the amino acid sequence of SEQ ID NO: 95.

[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: 95.

[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: 158 and a light chain
comprising the amino acid sequence of SEQ ID NO: 157.

[000143] 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
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[000144]

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-TfR1

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.

entitled “MONOCLONAL ANTIBODY TO
A HUMAN EARLY THYMOCYTE
ANTIGEN AND METHODS FOR
PREPARING SAME”

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.

Antibody Clone | Reference(s) Epitope / Notes
Name
OKT9 US Patent. No. 4,364,934, filed 12/4/1979, Apical domain of TfR1

(residues 305-366 of
human TfR1 sequence
XM_052730.3, available
in GenBank)

(From JCR)

Clone M11
Clone M23
Clone M27
Clone B84

. WO 2015/098989, filed 12/24/2014,

“Novel anti-Transferrin receptor antibody

that passes through blood-brain barrier”

¢ US Patent No. 9,994,641, filed
12/24/2014, “Novel anti-Transferrin
receptor antibody that passes through
blood-brain barrier”

Apical domain (residues
230-244 and 326-347 of
TfR1) and protease-like
domain (residues 461-
473)

(From
Genentech)

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

o WO 2016/081643, filed 5/26/2016,
entitled “ANTI-TRANSFERRIN
RECEPTOR ANTIBODIES AND
METHODS OF USE”

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

Apical domain and non-
apical regions

(From Armagen)

8D3

o 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.

° US Patent App. 2010/077498, filed
9/11/2008, entitled “COMPOSITIONS AND
METHODS FOR BLOOD-BRAIN
BARRIER DELIVERY IN THE MOUSE”
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Antibody Clone Reference(s) Epitope / Notes
Name
0Xx26 e 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

o 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, 661G10,
MEM-189,
JF0956, 29806,
1A1B2,
TFRC/1818,
1E6, 661g10,
TFRC/1059,
Q1/71, 23D10,
13E4,
TFRC/1149, ER-
MP21,

o Commercially available anti-
transferrin receptor antibodies.

Novus Biologicals
8100 Southpark Way, A-
8 Littleton CO 80120

YTA74.4, BU54,
2B6, RI17 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”
(Salk Institute) | e 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, . 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,
T56/14 and
T58/1

e Qatter, K.C. et al. “Transferrin receptors
in human tissues: their distribution and
possible clinical relevance.” J Clin
Pathol. 1983 May;36(5):539-45.

Anti-TfR1 antibody

CDRHI1 (SEQ ID NO: 333)
CDRH2 (SEQ ID NO: 334)
CDRH3 (SEQ ID NO: 335)
CDRL1 (SEQ ID NO: 336)

Additional Anti-TfR1 antibody SEQ ID NOs

VH/VL  CDRI1 | CDR2  CDR3
VH1 | 348 341 342 | 335
VH2 | 349 341 343 335
VH3 | 350 341 344 335
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Antibody Clone ' Reference(s) Epitope / Notes
Name

CDRL2 (SEQ ID NO: 337) VH4 | 351 341 343 335
CDRL3 (SEQ ID NO: 338) VL1 | 352 336 337 115
VH (SEQ ID NO: 339) VL2 | 353 336 337 115
VL (SEQ ID NO: 340) VL3 | 354 336 345 338

VL4 | 355 | 346 347 338

[000145] 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-TfR1
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-TfR 1 antibodies include the CDR-
HI1, 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.

[000146] In some embodiments, anti-TfR1 antibodies of the disclosure include any
antibody that includes a heavy chain variable domain and/or (e.g., and) a light chain variable
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.

[000147] Aspects of the disclosure provide anti-TfR1 antibodies having a heavy chain
variable (VH) and/or (e.g., and) a light chain variable (VL) domain amino acid sequence
homologous to any of those described herein. In some embodiments, the anti-TfR1 antibody
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-TfR 1
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.
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[000148]

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: 110)

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)
D 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 QVQLQQPGAELVKPGASVKLSCKASGYTFTSYWMHW VKQRPGQGLEWIGEINP
TNGRTNYIEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGTRAYHYW
GQGTSVTVSS (SEQ ID NO: 124)

Murine VL DIQMTQSPASLSVSVGETVTITCRASDNLYSNLAWYQQKQGKSPQLLVYDATNL
ADGVPSRFSGSGSGTQYSLKINSLQSEDFGTYYCQHFWGTPLTFGAGTKLELK
(SEQ ID NO: 125)

Humanized VH EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQRLEWIGEIN

PTNGRTNYIEKFKSRATLTVDKSASTAYMELSSLRSEDTAVYYCARGTRAYHY
WGQGTMVTVSS (SEQ ID NO: 128)

Humanized VL.

DIQMTQSPSSLSASVGDRVTITCRASDNLYSNLAWYQQKPGKSPKILLVYDATNL
ADGVPSRFSGSGSGTDYTLTISSLQPEDFATY YCQHFWGTPLTFGQGTKVEIK
(SEQ ID NO: 129)

HC of chimeric
full-length IgG1

QVQLQQPGAELVKPGASVKLSCKASGYTFTSYWMHW VKQRPGQGLEWIGEINP
TNGRTNYIEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGTRAYHYW
GQGTSVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVE
PKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDYSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 132)

LC of chimeric
full-length IgG1

DIQMTQSPASLSVSVGETVTITCRASDNLYSNLAWYQQKQGKSPQLLVYDATNL
ADGVPSRFSGSGSGTQYSLKINSLQSEDFGTY YCQHFWGTPLTFGAGTKLELKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNEFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
(SEQ ID NO: 133)

HC of fully human
full-length IgG1

EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHW VRQAPGQRLEWIGEIN
PTNGRTNYIEKFKSRATLTVDKSASTAYMELSSLRSEDTAVYYCARGTRAYHY
WGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKY
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGK (SEQ ID NO: 134)
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Sequence Type Kabat | Chothia | Contact

LC of fully human | DIQMTQSPSSLSASVGDRVTITCRASDNLYSNLAWYQQKPGKSPKLLVYDATNL
full-length TgG1 ADGVPSRFSGSGSGTDYTLTISSLQPEDFATY YCQHFWGTPLTFGQGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
(SEQ ID NO: 135)

HC of chimeric QVQLQQPGAELVKPGASVKLSCKASGYTFTSYWMHW VKQRPGQGLEWIGEINP
Fab TNGRTNYIEKFKSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARGTRAYHYW
GQGTSVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVE
PKSCDKTHTCP (SEQ ID NO: 136)

HC of fully human | EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQRLEWIGEIN
Fab PTNGRTNYIEKFKSRATLTVDKSASTAYMELSSLRSEDTAVYYCARGTRAYHY
WGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKYV
EPKSCDKTHTCP (SEQ ID NO: 137)

[000149] 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.

[000150] In some embodiments, the anti-T{fR1 antibody of the present disclosure comprises
a CDR-L3, which contains no more than 3 amino acid variations (e.g., no more than 3, 2, or 1
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
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).

[000151] 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.

[000152] 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
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(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.

[000153] 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.

[000154] In some embodiments, the anti-TfR1 antibody of the present disclosure comprises
a VH containing no more than 25 amino acid variations (e.g., no more than 295, 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-T{fR1 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.
[000155] 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, IgG2, or IgG4.
An example of human IgG1 constant region is given below:
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 81)

[000156] 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)
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[000157] 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.

[000158] 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.

[000159] 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.

[000160] 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., scFy fused to
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).

[000161] 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.
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[000162] 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.
[000163] 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.
[000164] 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.
[000165] 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
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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.

[000166] 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
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).

[000167] 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.
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[000168] 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.

[000169] 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.

[000170] 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
(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
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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”.
[000171] 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).
[000172] 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
[000173] 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/N euron-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/CD56, 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,
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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.

c. Antibody Features/Alterations
[000174] 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.
[0600175] 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.
[000176] 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.
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[000177] 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
invivo.

[000178] In some embodiments, one, two or more amino acid mutations (i.e., substitutions,
insertions or deletions) are introduced into an 1gG 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 vive. 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.

[0600179] 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
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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).

[000180] 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 Clq 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.
[000181] 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.

[000182] 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.

[000183] 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
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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.

ii. Muscle-Targeting Peptides
[000184] 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
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.
[000185] 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
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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”.

[000186] 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 ASSLNIA
(SEQ ID NO: 324) 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: 324). 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
SKTENTHPQSTP (SEQ ID NO: 325) was identified and this muscle-targeting peptide showed
improved binding to C2C12 cells relative to the ASSLNIA (SEQ ID NO: 324) peptide.
[000187] An additional method for identifying peptides selective for muscle (e.g., skeletal
muscle) over other cell types includes ir 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:
326) appeared most frequently. Accordingly, in some embodiments, the muscle-targeting agent
comprises the amino acid sequence TARGEHKEEELI (SEQ ID NO: 326).

[000188] 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
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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 M.J. 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.; McGauire,
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: 327), CSERSMNEC (SEQ ID
NO: 328), CPKTRRVPC (SEQ ID NO: 329), WLSEAGPVVTVRALRGTGSW (SEQ ID NO:
330), ASSLNIA (SEQ ID NO: 324), CMQHSMRVC (SEQ ID NO: 331), and DDTRHWG
(SEQ ID NO: 332). In some embodiments, a muscle-targeting peptide may comprise about 2-25
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 B-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
[000189] 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
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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
[000190] 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
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
[000191] 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
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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 SL.C superfamily of transporters.
[000192] 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), GLUTT7 transporter (GLUT7; SLC2A7), ATRC2 transporter (CAT-2; SLC7A2),
LATS3 transporter (KIAA0245; SLC7A6), PHT1 transporter (PTR4; SLC15A4), OATP-J
transporter (OATPSAL; SLC21A15), OCT3 transporter (EMT; SLC22A3), OCTN2 transporter
(FLJ46769; SLC22AS), ENT transporters (ENT1; SLC29A1 and ENT2; SLC29A2), PAT2
transporter (SLC36A2), and SAT2 transporter (KIAA1382; SLC38A2). These transporters can
facilitate the inﬂux of substrates into skeletal muscle, providing opportunities for muscle
targeting.

[000193] 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 (hENT?2) 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
substrates depending on their concentration gradient. ENT2 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 EN'T2 substrate. Exemplary ENT2 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.

[000194] 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
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carnitine, mildronate, acetylcarnitine, or derivative thereof is covalently linked to the molecular
payload (e.g., oligonucleotide payload).
[000195] 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
[000196] Some aspects of the disclosure provide molecular payloads, e.g., for modulating a
biological outcome, €.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
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

[000197] 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,
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oligonucleotides provided herein are configured to alter splicing of DMD pre-mRNA to promote
expression of dystrophin protein (€.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 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 44 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 44 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 10-43, 11-43, 13-43, 14-43, 15-43, 16-43, 17-43, 19-43, 21-43, 23-43,
24-43,25-43, 26-43, 27-43, 28-43, 29-43, 30-43, 31-43, 32-43, 33-43, 34-43, 35-43, 36-43, 37-
43,38-43, 39, 40-43, 41-43, 42-43, 43, 45, 45-54, 45-56, or 45-62).

[000198] 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.

Table 8. Oligonucleotide sequences for targeting DMD.

SEQ T + | SEQ Antisense SEQ Antisense

1D areet sequ’ence D Sequence’ D Sequence’ Target Site
NO (5't037) NO (5’to3) NO (5’ to 3")

160 |panvescece | 196 |aacacavcos | 232 |sacacarcre | Pon
161 |panvascoces | 197 |cancacavcus | 233 |cancacarcre | Bron 44
162 |panveacoocen | 198 [ucancacaocoe | 234 |reancaarcre | Bron
163 |anvseccae | 199 |aacacaucy | 235 |aacacatcr | Exon 44
164 amvcecsece | 20 |cancacaveo | 239 |cancagarer | EXon 44
165 | anvcsceacan | 20 |ocancacucy | 237 |oancaarer | Bxondd
166 | nmocececavy | 22 |cucaacacaucy. | 238 |Creancacarer | Bron
167 |pvsecsee | 293 |aacacave | 239 |nacacanc | Brondd
168 |pusscecce | 2% |cancacave | 240 |cancacare | Bron#4
169 |ateeccscen | 205 |oeancacaue | 241 |reancacare | Exondd
170 |poaccescoon | 29 |coeancagave | 242 |crcancaare | Bon4d
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|71 |GAUCUGUUGAGAA [\ [RAACGCCGCCAUU [\ [ARACGCCGCCATT [
AUGGCGGCGUUU UCUCAACAGAUC TCTCAACAGATC
172 | gocascauoone | 298 |ooncucaacaca. | 24 | trrcrcancaca | Exon 44
173 | Gaecon - | 299 [ocancac - | 245 |tcancac | Exondé
74 | odecaonouen | 210 |aooucucancac | 246 |arrrercancag | Exon 44
175 | dgoovoeavony | 211 |cocenvoueuca | 247 |cocenrrrotcn | Exon 44
176 | chooeaouane | 22 |ceoceaouene | 28 |cooeearrrenc | Exon 4
177 | Govocavoaven | 213 |accosenvuues | 249 |eccecentrrer | Exon 4
178 | cancovaaac. | 214 |oacceacuoavy | 250 | Taccencrents | Exon 44
179 |3 canccooanc | 215 |onscencuoay | 251 |thcoeactonr | Exon 44
180 |\ danoovoanch | 216 |voncceacuoay | 252 |1iaccenctent | | Exon 44
181 |anccvennc | 217 |onoceacuca | 25% |Taccoacten | Exonds
182 | canccooanca | 218 |voneceacuen | 25 | riacoeacten | Exon 4
183 | ancovoancac | 21 |cuuacceacuca | 255 |criasceacrea | Exon 44
184 | anccucanc. | 22 [oacceacuo - | 256 |accencte | Exon 4
185 |anccucanca | 22! |uomsceacus | 257 |riacceacte | Exond4
186 | saceueancas | 222 |cuuacceacue | 258 |arracceacts | Exondd
187 | anccoeancacy | 223 |euuacceacue | 259 | tertacceacts | Exon ¢4
188 |3 ccveancac | 22 |counccency | 290 |oriaceeact | Exond4
189 |3 Ccoaancaco | 225 |beuunccency | 261 |rertacceact | Exon 44
190 |5 ccoaancacos | 226 |Coauoacceacy | 262 |Crortacceace | Exon 44
191 | Ccoeancacy | 227 |beuoacoeac | 283 |1orisccenc | Exonds
192 | Coaancacon | 228 |cocuuacceac | 264 |Erertacoeac | Exon 44
193 | Goancooucavs | 229 |aaccucaucuuy | 265 |anccrearcrrr | non 4
194 | Gancocucave. | 2% |aaccucaucuy | 256 |ncoroaters | on 44
195 |aacecueave | 2! |aaccucaucu | 67 |anccreater | lwon 44

1 Each thymine base (T) in any one of the oligonucleotides and/or target sequences provided in Table § 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.

[000199] 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
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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, 273, or 280). 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: 269 or 277). 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: 268, 270, 271, 272, 274, 275, 276, 278, 279, 281, and 323). 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).

[000200] Homo sapiens dystrophin (DMD), transcript variant Dp427m, mRNA (NCBI

Reference Sequence: NM_004006.2)

TCCTGGCATCAGTTACTGTGTTGACTCACTCAGTGTTGGGATCACTCACTTTCCCCCTACAGGACTCAGATCTGGGA
GGCAATTACCTICGGAGAAARACGAATAGGAAAAACTGAAGTGTTACTTTITITTAAAGCTGCTGAAGTTTGTTGGTT
TCTCATTGTTTTTAAGCCTACTGGAGCAATAAAGTTTGAAGAACTTTTACCAGGTITTITITTITATCGCTGCCTTGATA
TACACTTTTCAAAATGCTTTGGTGGGAAGAAGTAGAGGACTGTTATGAAAGAGAAGATGTTCAAAAGAAAACATTCA
CAAAATGGGTAAATGCACAATTITTCTAAGTTTGGGAAGCAGCATATTGAGAACCTCTTCAGTGACCTACAGGATGGG
AGGCGCCTCCTAGACCTCCTCGRAGGCCTGACAGGGCAARAACTGCCARAAGAAADNAGGATCCACAAGAGTTCATGC
CCTGAACAATGTICAACAAGGCACTGCGGGTTTTGCAGAACAATAATGTTGATTITAGTGAATATTIGGAAGTACTGACA
TCGTAGATGGAAATCATARACTGACTCTTGGTTTGATTIGGAATATAATCCTICCACTGGCAGGTCAAARATGTAATG
AARAATATCATGGCTGGATTGCAACAAACCAACAGTGAAAAGATTCTCCTGAGCTGGGTCCGACAATCAACTCGTAA
TTATCCACAGGTTAATGTAATCAACTTCACCACCAGCTGGTCTGATGGCCTGGCTTTGAATGCTCTCATCCATAGTC
ATAGGCCAGACCTATTTIGACTGGAATAGTGTIGGTTITGCCAGCAGTCAGCCACACAACGACTGGAACATGCATTCAAC
ATCGCCAGATATCAATTAGGCATAGAGAAACTACTCGATCCTIGAAGATGTTGATACCACCTATCCAGATAAGAAGTC
CATCTTAATGTACATCACATCACTCTITICCAAGITTTGCCTCAACAAGTGAGCATTGAAGCCATCCAGGAAGTGGAAA
TGTTGCCAAGGCCACCTAAAGTGACTAAAGAAGAACATTTTCAGTTACATCATCAAATGCACTATTICTCAACAGATC
ACGGTCAGTCTAGCACAGGGATATGAGAGAACTTCTTCCCCTAAGCCTCGATTCAAGAGCTATGCCTACACACAGGC
TGCTTATGTCACCACCTCTGACCCTACACGGAGCCCATTTCCTTICACAGCATTTGGAAGCTCCTGAAGACAAGTCAT
TTGGCAGTTCATTGATGGAGAGTGAAGTAAACCTGGACCGTTATCAAACAGCTTITAGAAGAAGTATTATCGTGGCTT
CTTTICTGCTGAGGACACATTGCAAGCACAAGGAGAGATTTICTAATGATGTGGAAGTGGTGAAAGACCAGTTTCATAC
TCATGAGGGGTACATGATGGATTTGACAGCCCATCAGGGCCGGGTTGGTAATATTCTACAATTGGGAAGTAAGCTGA
TTGGAACAGGAAAATTATCAGAAGATGAAGAAACTGAAGTACAAGAGCAGATGAATCTCCTAAATTCAAGATGGGAA
TGCCTCAGGGTAGCTAGCATGGAAARACAAAGCAATTTACATAGAGTTITTAATGGATCTCCAGAATCAGAAACTGAA
AGAGTTGAATGACTGGCTAACAAAAACAGAAGAAAGAACAAGGAARATGGAGGAAGAGCCTCTTGGACCTGATCTIG
AAGACCTAAAACGCCAAGTACAACAACATAAGGTGCTTICAAGAAGATCTAGAACAAGAACAAGTCAGGGTCAATTCT
CTCACTCACATGGTGGTGGTAGTTGATGAATCTAGTGGAGATCACGCAACTGCTGCTTTGGAAGAACAACTTAAGGT
ATTGGGAGATCGATGGGCAAACATCTGTAGATGGACAGAAGACCGCTGGGTTCTTTTACAAGACATCCTTCTCAAAT
GGCAACGTCTTACTGAAGAACAGTGCCTTTTTAGTGCATGGCTTTCAGAAAAAGAAGATGCAGTGAACAAGATTCAC
ACAACTGGCTTTAAAGATCAAAATGAAATGTTATCAAGTCTTICAAAAACTGGCCGTTTTAAAAGCGGATCTAGAAARA
GAAAAAGCAATCCATGGGCAAACTGTATTCACTCAAACAAGATCTTICTTTCAACACTGAAGAATAAGTCAGTGACCC
AGAAGACGGAAGCATGGCTGGATAACTTTGCCCGGTGTTGGGATAATTTAGTCCAAAAACTTGAARAGAGTACAGCA
CAGATTTCACAGGCTGTCACCACCACTCAGCCATCACTAACACAGACAACTGTAATGGARAACAGTAACTACGGTGAC
CACAAGGGAACAGATCCTGGTARAGCATGCTCAAGAGGAACTTCCACCACCACCTCCCCAAANAGAAGAGGCAGATTA
CTGIGGATTCTGARAATTAGGAAAAGGTTIGGATGTITGATATAACTGAACTTICACAGCTGGATTACTCGCTCAGAAGCT
GTGTTGCAGAGICCTGAATTTGCAATCTTTCGGAAGGAAGGCAACTTCTCAGACTTAAAAGAAAAAGTCAATGCCAT
AGAGCGAGAAAAAGCTGAGAAGTTCAGAAAACTGCAAGATGCCAGCAGATCAGCTCAGGCCCTGGTGGAACAGATGG
TGAATGAGGGTGTTAATGCAGATAGCATCAAACAAGCCTCAGAACAACTGAACAGCCGGTGGATCGAATTCTGCCAG
TTGCTAAGTGAGAGACTTAACTGGCTGGAGTATCAGAACAACATCATCGCTTTCTATAATCAGCTACAACAATTGGA
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GCAGATGACAACTACTGCTGAAAACTGGTTGAARATCCAACCCACCACCCCATCAGAGCCAACAGCAATTAAAAGTC
AGTTAAAAATTTGTAAGGATGAAGTCAACCGGCTATCAGGTCTTCAACCTCAAATTGAACGATTAAAAATTCAAAGC
ATAGCCCTGAAAGAGAAAGGACAAGGACCCATGTTCCTGGATGCAGACTTTGTGGCCTTTACAAATCATTTTAAGCA
AGTCTTTTCTGATGTGCAGGCCAGAGAGAAAGAGCTACAGACAATTTTIGACACTTTGCCACCAATGCGCTATCAGG
AGACCATGAGTGCCATCAGGACATGGGTCCAGCAGTCAGAAACCAAACTCTCCATACCTCAACTTAGTGTCACCGAC
TATGAAATCATGGAGCAGAGACTCGGGGAATTGCAGGCTTTACAAAGTTCTCTGCAAGAGCAACAAAGTGGCCTATA
CTATCTCAGCACCACTGTGAAAGAGATGTCGAAGAAAGCGCCCTCTGARATTAGCCGGAAATATCAATCAGAATTTG
AAGAAATTGAGGGACGCTGGAAGAAGCTCTCCTCCCAGCTGGTTGAGCATTGTCAAAAGCTAGAGGAGCAAATGAAT
AAACTCCGAAAAATTCAGAATCACATACAAACCCTGAAGAAATGGATGGCTGAAGTTGATGTTTTTCTGAAGGAGGA
ATGGCCTGCCCTTGGGGATTCAGAAATTCTAAAAAAGCAGCTGAAACAGTGCAGACTTTITAGTCAGTGATATTCAGA
CAATTCAGCCCAGTCTAAACAGTGTCAATGAAGGTGGGCAGAAGATAAAGAATGAAGCAGAGCCAGAGTTTIGCTTCG
AGACTTGAGACAGAACTCAAAGAACTTAACACTCAGTIGGGATCACATGTGCCAACAGGTCTATGCCAGAAAGGAGGC
CTTGAAGGGAGGTTTGGAGAAAACTGTAAGCCTCCAGAAAGATCTATCAGAGATGCACGAATGGATGACACAAGCTG
AAGAAGAGTATCTTGAGAGAGATTTTGAATATAARAACTCCAGATGAATTACAGAAAGCAGTTGAAGAGATGAAGAGA
GCTAAAGAAGAGGCCCAACAAAAAGAAGCGAAAGTGAAACTCCTTACTGAGTCTGTAAATAGTGTCATAGCTCAAGC
TCCACCTGTAGCACAAGAGGCCTTAAAAAAGGAACTTGAAACTCTAACCACCAACTACCAGTGGCTCTGCACTAGGC
TGAATGGGAAATGCAAGACTTTGGAAGAAGTTTGGGCATGTTGGCATGAGTTATTGTCATACTTGGAGAAAGCAAAC
AAGTGGCTAAATGAAGTAGAATTTAAACTTAAAACCACTGAAAACATTCCTGGCGGAGCTGAGGARATCTCTGAGGT
GCTAGATTCACTTGAARATTTGATGCGACATTCAGAGGATAACCCARATCAGATTCGCATATTGGCACAGACCCTAA
CAGATGGCGGAGTCATGGATGAGCTAATCAATGAGGAACTTGAGACATTTAATTCTCGTTGGAGGGAACTACATGAA
GAGGCTGTAAGGAGGCAAAAGTTGCTTGAACAGAGCATCCAGICTGCCCAGGAGACTGAAAAATCCTTACACTTAAT
CCAGGAGTCCCTCACATTCATTGACAAGCAGTTGGCAGCTTATATTGCAGACAAGGTGGACGCAGCTCAAATGCCTC
AGGAAGCCCAGAAAATCCAATCTGATTTGACAAGTCATGAGATCAGTTTAGAAGAAATGAAGAAACATAATCAGGGG
ARGGAGGCTGCCCAAAGAGTCCTGTCTCAGATTGATGTTGCACAGAAAAAATTACAAGATGTCTCCATGAAGTTTCG
ATTATTCCAGAAACCAGCCAATTTTGAGCAGCGTCTACAAGAAAGTAAGATGATTTTAGATGAAGTGAAGATGCACT
TGCCTGCATTGGAAACAAAGAGTGTGGAACAGGAAGTAGTACAGTCACAGCTAAATCATTIGTGTGAACTTIGTATAAR
AGTCTGAGTGAAGTGAAGTCTGAAGTGGAAATGGTGATAAAGACTGGACGTCAGATTGTACAGAAAAAGCAGACGGA
AAATCCCAAAGAACTTGATGAAAGAGTAACAGCTTTGAAATTGCATTATAATGAGCTGGGAGCAAAGGTAACAGAAA
GAAAGCAACAGTTGGAGAAATGCTTGAAATTGTCCCGTAAGATGCGAAAGGAAATGAATGTCTTGACAGAATGGCTG
GCAGCTACAGATATGGAATTGACAAAGAGATCAGCAGTITGAAGGAATGCCTAGTAATTTGGATTCTGAAGTTGCCTG
GGGAAAGGCTACTCAAAAAGAGATTGAGAAACAGAAGGTGCACCTGAAGAGTATCACAGAGGTAGGAGAGGCCTTGA
AAACAGTTTTGGGCAAGAAGGAGACGTTGGTGGAAGATAAACTCAGTCTTCTGAATAGTAACTGGATAGCTGTCACC
TCCCGAGCAGAAGAGTGGTTAAATCTTTTGTTGGAATACCAGAAACACATGGARACTTTTGACCAGAATGTGGACCA
CATCACAAAGTGGATCATTCAGGCTGACACACTTTTGGATGAATCAGAGAAAARGAAACCCCAGCAAARAGAAGACG
TGCTTAAGCGTTTRAAGGCAGAACTGAATGACATACGCCCAAAGGTGGACTCTACACGTGACCAAGCAGCAAACTIG
ATGGCAAACCGCGGTGACCACTGCAGGAAATTAGTAGAGCCCCAAATCTCAGAGCTCAACCATCGATTTGCAGCCAT
TTCACACAGAATTAAGACTGGAAAGGCCTCCATTCCTTTGAAGGAATTGGAGCAGTTTAACTCAGATATACAAAAAT
TGCTTGAACCACTGGAGGCTGAAATTCAGCAGGGGGTGAATCTGAAAGAGGAAGACTTCAATAAAGATATGAATGAA
GACAATGAGGGTACTGTAAARAGAATTGTTGCAAAGAGGAGACAACTTACAACAAAGAATCACAGATGAGAGARAGCG
AGAGGAAATAAAGATAAAACAGCAGCTGTTACAGACAAAACATAATGCTCTCAAGGATTTGAGGTCTCAAAGAAGAA
AAAAGGCTCTAGAAATTTCTCATCAGTGGTATCAGTACAAGAGGCAGGCTGATGATCTCCTGAAATGCTTGGATGAC
ATTGAAARARAATTAGCCAGCCTACCTGAGCCCAGAGATGAAAGGAAAATAAAGGAAATTGATCGGGAATTGCAGAA
GAAGAAAGAGGAGCTGAATGCAGTGCGTAGGCAAGCTGAGGGCTTGTCTGAGGATGGGGCCGCAATGGCAGTGGAGC
CAACTCAGATCCAGCTCAGCAAGCGCTIGGCGGGAAATTGAGAGCARATTTGCTCAGTTTCGAAGACTCAACTTTIGCA
CAAATTCACACTGTCCGTGAAGAAACGATGATGGTGATGACTGAAGACATGCCTTTGGAAATTTCTTATGTGCCTTC
TACTTATTTGACTGAAATCACTCATGTCTCACAAGCCCTATTAGAAGTGGAACAACTTCTCAATGCTCCTGACCTCT
GIGCTAAGGACTTTGAAGATCTCTTTAAGCAAGAGGAGTCTCTGAAGAATATAAAAGATAGTCTACAACAAAGCTCA
GGTCGGATTGACATTATTCATAGCAAGAAGACAGCAGCATTGCAAAGTGCAACGCCTGTGGAAAGGGTGAAGCTACA
GGAAGCTCTCTCCCAGCTTGATTTCCAATGGGAAAAAGTTAACAAAATGTACAAGGACCGACAAGGGCGATTTGACA
GATCTGTTGAGAAATGGCGGCGTITTTICATTATGATATAAAGATATTTAATCAGTGGCTAACAGAAGCTGAACAGTTT
CTCAGAAAGACACAAATTCCTGAGAATTGGGAACATGCTAAATACAARATGGTATCTTAAGGAACTCCAGGATGGCAT
TGGGCAGCGGCARACTGTTGTCAGAACATTGAATGCAACTGGGGAAGAAATAATTCAGCAATCCTCAAAAACAGATG
CCAGTATTCTACAGGAARAATTGGGAAGCCTGAATCTGCGGTGGCAGGAGGTCTGCARACAGCTGTCAGACAGAAAA
AAGAGGCTAGAAGAACAAAAGAATATCTTGTCAGAATTTCAAAGAGATTTAAATGAATTTGTTTTATGGTTGGAGGA
AGCAGATAACATTGCTAGTATCCCACTTGAACCTGGAAAAGAGCAGCAACTAAAAGAARAGCTTGAGCAAGTCAAGT
TACTGGTGGAAGAGTTGCCCCTIGCGCCAGGGAATTCTCAAACAATTAAATGAAACTGGAGGACCCGTGCTTGTAAGT
GCTCCCATAAGCCCAGAAGAGCAAGATAAACTTGAAAATAAGCTCAAGCAGACAAATCTCCAGTGGATAAAGGTTTC
CAGAGCTTTACCTGAGAAACAAGGAGAAATTGAAGCTCAAATAAAAGACCTTGGGCAGCTTGAAAARAAGCTTGAAG
ACCTTGAAGAGCAGTTAAATCATCTGCTGCTGTGGTTATCTCCTATTAGGAATCAGTTGGAAATTTATAACCAACCA
AACCAAGAAGGACCATTTGACGTTCAGGAAACTGAAATAGCAGTTCAAGCTAARACAACCGGATGTGGAAGAGATTTT
GTCTAAAGGGCAGCATTTIGTACAAGGAAAARCCAGCCACTCAGCCAGTGAAGAGGAAGTTAGAAGATCIGAGCTCTG
AGTGGAAGGCGGTAAACCGTTTACTTCAAGAGCTGAGGGCAAAGCAGCCTGACCTAGCTCCTGGACTGACCACTATT
GGAGCCTCTCCTACTCAGACTGTTACTCTGGTGACACAACCTGTGGTTACTAAGGAAACTGCCATCTCCAAACTAGA
AATGCCATCTTCCTTGATGTTGGAGGTACCTGCTCTGGCAGATTTCAACCGGGCTTGGACAGAACTTACCGACTGGC
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TTTCTCTGCTTGATCAAGTTATAAAATCACAGAGGGTGATGGTGGGTGACCTTGAGGATATCAACGAGATGATCATC
AAGCAGAAGGCAACAATGCAGGATTTGGAACAGAGGCGTICCCCAGTTGGAAGAACTCATTACCGCTGCCCAAAATTT
GAAAAACAAGACCAGCAATCAAGAGGCTAGAACAATCATTACGGATCGAATTGAAAGAATTCAGAATCAGTGGGATG
AAGTACAAGAACACCTTCAGAACCGGAGGCAACAGTTGAATGAAATGTTAAAGGATTICAACACAATGGCTGGAAGCT
AAGGAAGAAGCTGAGCAGGTICTTAGGACAGGCCAGAGCCAAGCTTGAGTCATGGAAGGAGGGTICCCTATACAGTAGA
TGCAATCCAAAAGARAATCACAGAAACCAAGCAGTITGGCCAAAGACCTCCGCCAGTGGCAGACAAATGTAGATGTGG
CAAATGACTTGGCCCTGAAACTTCTCCGGGATTATTCTGCAGATGATACCAGARAAAGTCCACATGATAACAGAGAAT
ATCAATGCCTCTITGGAGAAGCATTCATAAAAGGGTGAGTGAGCGAGAGGCTGCTTTGGAAGARACTCATAGATTACT
GCAACAGTTCCCCCTIGGACCTGGAAAAGTTTCTTGCCTGGCTTACAGAAGCTGAAACAACTGCCAATGTCCTACAGG
ATGCTACCCGTAAGGAAAGGCTCCTAGAAGACTCCAAGGGAGTARAAAGAGCTGATGAAACAATGGCAAGACCTCCAA
GGTGAAATTGAAGCTCACACAGATGTTTATCACAACCTGGATGAAAACAGCCARAAAATCCTGAGATCCCTGGAAGG
TTCCGATGATGCAGTCCTGTTACAAAGACGTTTGGATAACATGAACTTCAAGTGGAGTGAACTTCGGAAAAAGTCTC
TCAACATTAGGTCCCATTTGGAAGCCAGTTCTGACCAGTGGAAGCGTCTGCACCTITTICTCTGCAGGAACTTICTGGTG
TGGCTACAGCTGAAAGATGATGAATTAAGCCGGCAGGCACCTATTGGAGGCGACTTITCCAGCAGTTCAGAAGCAGAA
CGATGTACATAGGGCCTTCAAGAGGGAATTGAAAACTAAAGAACCTGTAATCATGAGTACTCTTGAGACTGTACGAA
TATTTCTGACAGAGCAGCCTTTGGAAGGACTAGAGAAACTCTACCAGGAGCCCAGAGAGCTGCCTCCTGAGGAGAGA
GCCCAGAATGTCACTCGGCTICTACGAAAGCAGGCTGAGGAGGTCAATACTGAGTGGGAARAATTGAACCTGCACTC
CGCTGACTGGCAGAGAARAAATAGATGAGACCCTTGAAAGACTCCAGGAACTTCAAGAGGCCACGGATGAGCTGGACC
TCAAGCTGCGCCAAGCTGAGGTGATCAAGGGATCCTGGCAGCCCGTGGGCGATCTCCTCATTGACTCTCTCCAAGAT
CACCTCGAGAAAGTCAAGGCACTTCGAGGAGAAATTGCGCCTCTGARAGAGAACGTGAGCCACGTCAATGACCTTGC
TCGCCAGCTTACCACTTTGGGCATTCAGCTCTCACCGTATAACCTCAGCACTCTGGAAGACCTGAACACCAGATGGA
AGCTTCTGCAGGTGGCCGTCGAGGACCGAGTCAGGCAGCTGCATGAAGCCCACAGGGACTTTGGTCCAGCATCTCAG
CACTTTCTTTICCACGTCTGTCCAGGGTCCCTGGGAGAGAGCCATCTCGCCAAACAARGTGCCCTACTATATCAACCA
CGAGACTCAAACAACTTGCTGGGACCATCCCAAAATGACAGAGCTCTACCAGTCTTTAGCTGACCTGAATAATGTCA
GATTCTCAGCTTATAGGACTGCCATGAARACTCCGAAGACTGCAGAAGGCCCTTTGCTTIGGATCTCTTIGAGCCTGTICA
GCTGCATGTIGATGCCTTGGACCAGCACAACCTCAAGCAAAATGACCAGCCCATGGATATCCTGCAGATTATTAATTG
TTTGACCACTATTTATGACCGCCTGGAGCAAGAGCACAACAATTTGGTCAACGTCCCTCTCTGCGTGGATATGIGTIC
TGAACTGGCTGCTGAATGTTTATGATACGGGACGAACAGGGAGGATCCGTGTCCTGTCTTTTAAAACTGGCATCATT
TCCCTGTGTAAAGCACATTTGGAAGACAAGTACAGATACCTTTTCAAGCAAGTGGCAAGTTCAACAGGATTTTGTGA
CCAGCGCAGGCTGGGCCTCCTTCTGCATGATTCTATCCAAATTCCAAGACAGTTGGGTGAAGTTGCATCCTTTGGGG
GCAGTAACATTGAGCCAAGTGTCCGGAGCTGCTTCCAATTTGCTAATAATAAGCCAGAGATCGAAGCGGCCCTICTTIC
CTAGACTGGATGAGACTGGAACCCCAGTCCATGGTGTGGCTGCCCGTCCTGCACAGAGTGGCTGCTGCAGARACTGC
CAAGCATCAGGCCAAATGTAACATCTGCAAAGAGTGTCCAATCATTGGATTCAGGTACAGGAGTCTAAAGCACTTTA
ATTATGACATCTGCCAAAGCTGCTTTITTTTCTGGTCGAGTTGCAAAAGGCCATAAAATGCACTATCCCATGGTGGAA
TATTGCACTCCGACTACATCAGGAGAAGATGTTCGAGACTTTGCCAAGGTACTAAAAAACAAATTTCGAACCAAAAG
GTATTTTGCGAAGCATCCCCGAATGGGCTACCTGCCAGTGCAGACTGTCTTAGAGGGGGACAACATGGAAACTCCCG
TTACTCTGATCAACTTCTGGCCAGTAGATTCTGCGCCTGCCTCGTCCCCTCAGCTTTCACACGATGATACTCATTCA
CGCATTGAACATTATGCTAGCAGGCTAGCAGAAATGGAAAACAGCAATGGATCTTATCTAAATGATAGCATCTICTCC
TAATGAGAGCATAGATGATGAACATTTGTTAATCCAGCATTACTGCCAAAGTTTGAACCAGGACTCCCCCCTGAGCC
AGCCTICGTAGTCCTGCCCAGATCTTGATTTCCTTAGAGAGTGAGGAAAGAGGGGAGCTAGAGAGAATCCTAGCAGAT
CTTGAGGAAGAAAACAGGAATCTGCAAGCAGAATATGACCGTCTAAAGCAGCAGCACGAACATAAAGGCCTGTICCCC
ACTGCCGTCCCCTCCTGAAATGATGCCCACCTCTCCCCAGAGTCCCCGGGATGCTGAGCTCATTGCTGAGGCCAAGC
TACTGCGTCAACACAAAGGCCGCCTGGAAGCCAGGATGCAAATCCTGGAAGACCACAATAAACAGCTGGAGTCACAG
TTACACAGGCTAAGGCAGCTGCTGGAGCAACCCCAGGCAGAGGCCAAAGTGAATGGCACAACGGTGICCTCTCCTIC
TACCTCTCTACAGAGGTCCGACAGCAGTCAGCCTATGCTGCTCCGAGTGGTTGGCAGTCAAACTTICGGACTCCATGG
GTGAGGAAGATCTTCTCAGTCCTCCCCAGGACACAAGCACAGGGTTAGAGGAGGTGATGGAGCAACTCAACAACTCC
TTCCCTAGTTCAAGAGGAAGAAATACCCCTGGAAAGCCAATGAGAGAGGACACAATGTAGGAAGTCTTTTCCACATG
GCAGATGATTTGGGCAGAGCGATGGAGTCCTTAGTATCAGTCATGACAGATGAAGAAGGAGCAGAATAAATGTTTTA
CAACTCCTGATTCCCGCATGGTTITTATAATATTCATACAACAAAGAGGATTAGACAGTAAGAGTTTACAAGAAATA
AATCTATATTITIGTGAAGGGTAGTGGTATTATACTGTAGATTTCAGTAGTTICTAAGTCTGTTATTGTTTTGTTAA
CAATGGCAGGTTTTACACGTCTATGCAATTGTACAAAAAAGTTATAAGAAAACTACATGTAAAATCTTGATAGCTAA
ATAACTTGCCATTTICTTITATATGGAACGCATTTTIGGGTTGTTTAAAAATTTATAACAGTTATAAAGAAAGATTGTAA
ACTAAAGTGTGCTTITATAAAAAAAAGTTGTTTATAAAAACCCCTAAAAACAAAACAAACACACACACACACACATAC
ACACACACACACAAAACTTTGAGGCAGCGCATTIGTTTIGCATCCTITTTGGCGTGATATCCATATGAAATTCATGGCT
TTTTCTTTTTTTGCATATTAAAGATAAGACTTCCTCTACCACCACACCAAATGACTACTACACACTGCTICATTTGAG
AACTGTCAGCTGAGTGGGGCAGGCTTGAGTTTTCATTTCATATATCTATATGTCTATAAGTATATAAATACTATAGT
TATATAGATAAAGAGATACGAATTTCTATAGACTGACTTTTTCCATTTTTTARATGTTICATGTCACATCCTAATAGA
AAGAAATTACTTCTAGTCAGTCATCCAGGCTTACCTGCTITGGTCTAGAATGGATTTTTCCCGGAGCCGGAAGCCAGG
AGGAAACTACACCACACTAAAACATTGTCTACAGCTCCAGATGTTICTCATTTTAAACAACTTTCCACTGACAACGA
AAGTAAAGTAAAGTATTGGATTTTTTTAAAGGGAACATGTGAATGAATACACAGGACTTATTATATCAGAGTGAGTA
ATCGGTTGGTTGGTTGATTGATTGATTGATTGATACATTCAGCTTCCTIGCTGCTAGCAATGCCACGATTITAGATTTA
ATGATGCTTCAGTGGAAATCAATCAGAAGGTATTCTGACCTTGTGAACATCAGAAGGTATTTTTTAACTCCCAAGCA
GTAGCAGGACGATGATAGGGCTGGAGGGCTATGGATTCCCAGCCCATCCCTGTGAAGGAGTAGGCCACTCTTTAAGT
GAAGGATTGGATGATTIGTTCATAATACATAAAGTTCTCTIGTAATTACAACTAAATTATTATGCCCTCTTCTCACAGT
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CARARAGGAACTGGGTGGTTTGGTITTITGTITGCTITTITTAGATTTATTGTCCCATGTGGGATGAGTTTITTARATGCCA
CAAGACATAATTTARAATAAATAAACTTTIGGGAAAAGGTGTAARACAGTAGCCCCATCACATTTGTGATACTGACAG
GTATCAACCCAGAAGCCCATGAACTGTGTTTCCATCCTTTGCATTITCTCTGCGAGTAGTTICCACACAGGTTITGTAAG
TAAGTAAGAAAGAAGGCAAATTGATTCAAATGTTACAAAAARACCCTICTTIGGTGGATTAGACAGGTTAAATATATA
AACAAACAAACAAAAATTGCTCAAAAAAGAGGAGAAAAGCTCAAGAGGAAAAGCTAAGGACTGGTAGGAAARAGCTT
TACTCTTTICATGCCATTTTATTTICTTTTTGATTITTTAAATCATTCATTCAATAGATACCACCGTGTGACCTATAATT
TTGCARATCTGTTACCTCTGACATCAAGTGTAATTAGCTTTTGGAGAGTGGGCTGACATCAAGTGTAATTAGCTTTT
GGAGAGTGGGTTTTIGTCCATTATTAATAATTAATTAATTAACATCAAACACGGCTICTCATGCTATTTCTACCTICAC
TTTGGTTTTGGGGTGTTCCTGATAATTGTGCACACCTGAGTTCACAGCTTCACCACTTGTCCATTGCGTTATTITICT
TTITTCCTTTATAATTCTTTCTITTTTCCTTCATAATTTTCAAAAGAAAACCCAAAGCTCTAAGGTAACAAATTACCAA
ATTACATGAAGATTTGGTTTTTGTCTTGCATTTTTTTCCTTTATGTGACGCTGGACCTTTTCTTTACCCAAGGATTT
TTAAAACTCAGATTTAAAACAAGGGGTTACTTTACATCCTACTAAGAAGTTTAAGTAAGTAAGTTTCATTCTAAAAT
CAGAGGTAAATAGAGTGCATAAATAATTTTGTTTTAATCTITTTTGTITTITICTTTITAGACACATTAGCTCTGGAGTGA
GICTGTCATAATATTTGAACAAAAATTGAGAGCTTITATTIGCTGCATTTTAAGCATAATTAATTTGGACATTATITCG
TGTTGTGTTCITTATAACCACCAAGTATTAAACTGTAAATCATAATGTAACTGAAGCATAAACATCACATGGCATGT
TTIGTCATTIGTITTTCAGGTACTGAGTICTTACTTGAGTATCATAATATATTGTGTTTTAACACCAACACTGTAACAT
TTACGAATTATTTITITAAACTTICAGTTTITACTGCATTTTICACAACATATCAGACTTCACCAAATATATGCCTTACT

ATTGTATTATAGTACTGCTTTACTGTGTATCTCAATAAAGCACGCAGTTATGTTAC (SEQ ID NO: 130)

[000201] Homo sapiens dystrophin (DMD), transcript variant Dp427m, exon 43
(nucleotide positions 6362-6534 of NCBI Reference Sequence: NM_004006.2; nucleotide

positions 1056909-1057081 of NCBI Reference Sequence: NG_012232.1)

AATATAAAAGATAGTCTACAACAAAGCTCAGGTCGGATTGACATTATTCATAGCAAGAAGACAGCAGCATTGCAAAG
TGCAACGCCTGTGGAAAGGGTGAAGCTACAGGAAGCTCTCTCCCAGCTTIGATTTCCAATGGGAAARAGTTAACAAAA

TGTACRAGGACCGACAAGG (SEQ ID NO: 131)

[000202] Homo sapiens dystrophin (DMD) exon 43/intron 43 junction (nucleotide
positions 1057052-1057111 of NCBI Reference Sequence: NG_012232.1)

AGTTAACAAAATGTACAAGGACCGACAAGGGTAGGTAACACATATATTITTTICTIGATACT (SEQ ID NO: 268)

[000203] Homo sapiens dystrophin (DMD), intron 43 (nucleotide positions 1057082-

1127546 of NCBI Reference Sequence: NG_012232.1)

GTAGGTAACACATATATTITTTCTTGATACTTGCAGAAATGATTTGTTTTCAGGGAACTGTAGAATTTATTTCAGTAC
CCTCCATGGAAAAAAGACAGGGAAAAAGAAGTATCACTCTICATTGAAARAATGGTAAGTAAAATGAGAACAAATAATG
ATGAACAATTCAGACAAATGAGCTGAACTGTAGAAATTATTCAGTATTAAATTTAGCGTTATGTTGAAGCATTATAT
CTTCTAAAATTTCAGGTAATCGTAAATCAGATTGGGGCATTGAGGTGCTATAAACAGTTGTTCGATATAACATATTT
ATCTTTAGTCAAATCTGTATCTACAAATTTATAGGAGTTTGATACTTAGATTAACATGTTTAAAATACTACCTATCA
ATAAAAAAATTGATTTTCATTTATTTATATTTITGGAGGGTGACACTTITACACTTITGCATTACCCTCCCCCACATTTT
TTTTTGCCATGGGGAATTTGTTAAGTTGATTTAAAATCATGTTICTTITTITATCTTAATTGARATATTTAGCTGTTGA
CTTAATTGGGGGGTGGCAGAAATTCAATTACATTATTTAGCTTCACATCACAAGAAGTGGATTACTCTTITCTTTTAC
ATTTTTAGATTAAAAGTAATAAAGTTCTCTAACAGCTTAAAGTGATTCATTTCAGAAGTCTTITATCCICAAGGTAGG
CTITCTTAATTATICTCAGAGGAAATCAAATCATTCGTCTAATAATTATAGGGAACCTCCATGGTATCTCTTACATCT
GTICCATTTCTAACCATCTITTIACTCCTATTITTAGTICTTGGTTTACTACATCAGGCACCTAAAGAGAGATTTCTAGCA
TTAATCTCAGTIGTICTCAAGTGATTATCTCCACTTIGTTCTCAACGATCTTTCAGTGGCCGTICATTTTTICTAAAGTG
TAAGAGCTTITGGTACTATAATCTCATTCCCTTGAGAATGAAACCCTGACTCCTTAATTGTGCAAAATTATCTGGTCA
GCCTCACTGCTTATTTICTICGTGCCTGCCCTATAGCAAGCCCCTCCAATTATGTTCTAGCGATATTAAATCAATTTG
CAGATGCCCAAGTGTTTTGTACTCCCTCIGACCTGCCTGTICTTCAGGTCTCACTTCAGATGTTGTICTTTTTCTAGA
AATCCTAAAACTATTAGTCGCTCCTAACATCTGGAAACTTGGATATTIGTTITCATCATITAATGTAATTTAATATCAA
TAAATCATTTATGCATTTGTAARATTTTCCAGACTTGGTGGCTACCGTGTAGAATATATGATCTGATGTGCCTGCTCC
TAAAACCTAACACATAGTAATCAATTTGTTITACTITTTICTGCCTCCCACACAAGCTCCTTATAGAAAAGGGCTATGTT
TTATTTGTGTTATATGCTCAGGACTGATATAGTGCTGAGCACAAAGTGGGTGTTCAATGTGTCTGGACTCAAGCCTC
CTCTCCGAAACCTGAGAATATTTICCCCTITTIGGATAGTCTACCAGATTTATCTCACTGCACCTTCCAGGGCAGGTGCG
GTGGCTCATGTCTGTAATCCCAGCACTTTGGGAGTCCAAGGCGGGCACATCATTTGAGGTCAGGAGTCCGAGACCAG
CCTGGCCAACATGGTGAAACCTTGTCTCCATTAAAAATACAAAAATGACCTGTGCGTGGTGGCATGCGCTTGTAGTC
CCAGCTACTCGGGAGGCTGAGGCAGGAGAATCCCTTGAACCCAGGAGGCAGAGGCTGCAGTGAGCCCAAATCCACCA
CTGCATTCCAGCCTIGGGTGACAGAGCAAGGCTCCGTCTCAAACAAAACARAACAAAACAAAAARAACAGATTTATCTC
AACTTCCTTGAAAATAGCTGGTCCCACAGTATCCAAAGCCAGGCTTGATAAAGGCAAAGARACTCAGCCACTCTIGTG
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TATATGCTACAAATACAAACTTAAACTTATAAAATGGTGGCTCATGCCTIGTAATCCCTIGTIGCTTITGGGAGGCTGAGG
CAGGAGGGTCACTTGAGCCCAGGAATTCAAGGCTGCCACGAGCCATGATTGTGCCACTGTACTACAGCCTGAGTAAC
AGACTCTCTCTAAAATAAATTAACAAAAATATTTGAATAAACTTATATCGCCACCATGGTGTACTTTCTCCCAGCAT
TTCACATTGAGACATTATGAGGCTCTIGCGGGCTACTCCAATGATGTCAGTTTICATTACCATCTTTTGGGATGTTCAT
TCCACTCTTGGGAAGTTCTTCCCCCICTGGTTTIGTCTICTTATAGTCAGTGTTTTCTCCAAGCATTCTAGGCCACCC
ACACCATCCCCTAAGGACCGTTGAGGTTTCTTGGATAGCCAGTGATTACTGTGCTTCTATATACACCTACCAGTTTT
GCACTAAAGTAGARATAACGCTTTCTGCTTTTTGAGGTTTCTCCTCCGCTTTACTCATGAGTAATTTTTGGCARAATG
ATCCAGGTATTCCCTITCTCACTGGGTCATATGGACATTTCCCTTTCAGTTTACCTTCACCTTAGACTTAAACAGAAA
CACTAACGCCATTCCACAGAGAGGGTCGCTGAAATCTCACCCCAACTCTGAGGACTTTTICTGGTTTTGACAAAGGAT
AGAGTTTCTCTAGCCCCAATAGATCCACCCTGTCCTTATCCAGAGGTTGAAATTGTACTTCCATTGACATTCTATAG
GAATTGGTCAGGAGCTGTTAAATTTCCTATGACTTTTAGTACAATCTCAGATACAAACTGTTTITAAGTAATTGCTTA
TAAGCACAGGCTCTAGAGTTCCAACCCGTTTTGGAATTCTGGCCTTTCTGCTATCTATGTGCCCTTGAGCAAGTCTC
TTAAATCTTCTGCTCCATACATTTCTGATGTATAAAATAGGATAAGAATAGTGTCTATGTCACAGGGTTGTTATGAG
GATTATCTGACACAATATATGTGGGGAGCTTAGTGGGTTGCTTAAACACGATAATGGCTCAGTTAAGGTTGGCAATT
TTGATGATGARAATGGTGATCTTATGGTTCTGATAGTICATGATATCTGTTAATTCATTCTTACATGCTTTCAAATTT
CCCTGAGAACTACAGAGAGAAGAATTAGACTCAGTCCCTGCTTITGAAGAGCTTICACAGTCTTGGAGAGAAAAGGCAC
AACCAGCCAGTAAAATAAGGGTTGATAGACTGGAGCTGTACAAGAGGGCAAGAACAAGATCCCTGGGGAATGGAATG
AAGCTATCTTACTAAGAATGGGGAATAAGTCAAGGTCTATAGACCATTCAAGGTTCTGAGTTACAACTAACAGAAAG
TGACTCTAGTTACTTTAGGTAGAATTATATAAATTACTAGAAGGATATCAGATACCTCATGGAATCAATAGGAAAGC
CTGAGAGCTAGGTTTAACAATGGGCAGAAACTATAAAGGAAGAGCAGGCTAGGCATCCAGAATATATCTACTATCAA
GCTATGAGGTAAATCTGAATTATTTTGCTGTICATGCCAGAGTCCATTGCTTTACCAGGAGCACCATTGCACTGGACA
TTGCTTGCTATCGTCACTGCAAAAAAAANAGTATCTAAATTATTTATTICTITGCTGTIGTIGTCGCTCATTCTACAACTAG
GGTCTCTGGCAGAAGCATCTGATAGTCAGAGGATGGATATTTTITTTCTGTAAAGGGGCAGTTAGTCGATATTTTTIGT
CCCTGCAGGTCATGTAGICTCTGTCACAACTACTCAACTCTGCTGTTTTAGGGTGAAAAAAACCATGTATAATATAT
AAATGGATGGACATGTIGTGTTTAAATAAAACTTTATTTACCAAGGCAGATGGCAGGCTGGAATTGCTGATGGGCCA
TAGATTGATGACTGCTGTTACAATACAGGTTTAGGCCACAGAACTAGGTICTTATTGCCAGAGATCAGGGAAAATARA
ATAGCTGAATTTGTTICTTCATTIGTAGTGGCAGTCAACACCTCGTGTICCTACTAAGTCCCATACAATGGTAGATTICTT
GAATCCTTGGAGAGATTTAGAAGCTATGCATTCCTGAATACACAAATGTTCAGTACAGCCTTCATGTGGTGTTCTCA
ACAAAAATCTGCTGAGTTTTTTAGTAAGCCAATTTGGGTTAAATCAAAATAAATTTGAGCTAGTAAGAAGGGCTATA
TTGGTATTTTTCTTAAATGGTACATGTATGGTAGTATTAGCTATGACCGCAATAATGCTGTGACACAAATCACCCTA
GAACTTGCTGACTGAAAACAACAGGCATTITCTGGCTGTITTAGGTTACTTGTACCTTGACTGACTCAGCTGGGCTTGG
CCGGGAAGCTCTGCTTCAAGATGTGGGTTAGTAGAGCTAGGTTCCATGATGCATGTTGGATTAAGGTCTGCTATATA
TGICTTTGCTCTGGACCTAAGATGAAGGGTCAGTGACATGTTTTCATGACCAGTCACCAAAGTATAAACCTAAACCT
CCCAAGAACACTCATGGCCTCTGCTCCTGTGAAGTTCACTGACATTTGATTGGCCAAAGCAAATTACGTTGCCAAAT
CTGACATCAATAGAATGAGAAAGTAGACTCTTCCTACAGTGGAAGGGGGGAGAGATGTTAATATTTGCTGAACCATA
ATTCAAATTATTAGAGATAGTTAATAATTTATAACAGGATTIGTTTTACAGCTAGAAAATGCCTTAGTGGTTTTGCCC
TGCTTCATTATTTTATAAGGGAGAAAACTATATTTCAAAGATGTTATGTGACTTGCCTAAGCACATACTAAATAGTA
CATCTGCGTATTTCTICGITCAGTICATCTCTATTAAATGTCATAAGGTAAAACAGACATTACGCTTTAGATGAGAACA
GGAAGATATTTAAAAAGCCAGACTAATTTATGACTGCTCATTCATTATCTAACATACCTGCTTCCATACATTGTICTT
TCAGCAAATAGAATTTCAACATGTATCTCAACAAGTTACACATCATCAAAGTATTAAAAGCCTTATTTTCACGGACA
TICTGATTGTTCACTAACAGTCAACACAGTCAACAGTAAATCCACAAGCACCATGAACGTATGGATAGATATGCCTA
TATGTAAGATTACTAGTTAACTTTTTGGGAAATTAATATTACTGCTAAATTCAGTTTTICATIGATITICGGGTGGGT
AACTAACTGCTTATAAAATATACCTATAGGAAACATGTAAAAACAAAGAATTTACATAAGATCTATCTGGGATTAGA
GAAACAAAGCTICTTTIICITCITICAATGAACACTTAAGAAGGGCCTACTAAATGTCAGATGTTATACTCTATTGTCG
TTAGTTTICTTTCTGATACCATCTTTACTATCCTGTAAGCCATTAGTGAGTGTTTCCCACTTTTAGAAAATGACTTCC
CAAAGACTAAGAGGGTAGAACAGTTCAAATGCTATCATCAAAATGAAGGCAGTTTCTAGACTACAAATTGCTGTACA
GCCATAAGATGGCATTATTGTGTAACAACAAGGTCCCTGTCAAACATCAAGAAAGTAATGTTTTAAAATCAGTATTT
CCTTCTTGGAATTCTACTTAGTCAGATATGTTGGGTTGACTTACCCACCCATATAAGTAGTTAAATTCAAGATGGTT
CTGAGCTTTAGATATGATGTAAAATAGACATGAGACTAAGAGTATTTATTTCTATATTATTACATTTICTATAGCAAA
AAAAGAAACCTICTAAAAAAATTAGAGAAAGAAGTATAAGGGCATTTAATTAATCAAATGTTCTTATTAATAATATTT
CATAAAATAAAGGAAATGTTGAAAAATAARATATGAACACAGTGTTGTATAAAGTAAGTCAGAAATAAGAGAACACT
TACTGTATGAATCTATTATATGAAACTAAAAAATTAGGCACTTTGGAGTTTAGAGGTCAGATAGGAGTTACCTTITGT
GAGTTGTGATTAACAAGGGCTGAAGCAGGCTTICTAGGGACTGGGTAATGTITTTGTTTCTTGATGTGGATGCTGCTTG
CATTGATGTIGTTTCCTTTAGGGAAGTTTATGGAACCATACACTTGTGATGTGTACACATTTCTGTGTGAATGCTGGA
CTGAACTAAAATTTATACTTACATTITTAAAAATAATAAATATGTACTTTAAGTACAGGAGGGACATAAATCATAATT
GTTTTAATAAAGAAGGTGTAGCTTTAGGAAAAGCATACCGCATTGTTCTATTTTTGGCATTTCACCATGGACCCCTG
AACATTTTATAATTGCCCAGTACAGCCTGTCAGATAAATATGTGGGCACTACTGCTTTAGAGAAAGTATTTTCCAAA
TTTATCACCACCATTCTGGAACCACAGTTCCACAGGTCATTAGGATGCTGAGGGTGGGACAGTTGGAAGCTGCTTCC
CCAGGGATTTCTCCATTGTTCAGTTCTCATAGCAGTAAGCCTGCAGCATTAAAGCACTCACAGGCTCTGGCTGCCAT
TTGTGCTACATGAAGAAAAATGAGAAAATGAAAGAAACGAAAGGAGAGAAAARCAGGAGTAGAAACCAAATAAATCAG
ATTCGAAGAGAAAGTCCCTAATCGTCTCTGTATTCAGACAGTAGGGAATGAGCATGCAATTCTGCAAGCCCATTCCT
AATGTGAGTTTCTGATAAGAATTTGCTATCICAGTTGTAATCTTTCTACTGAGACATTCAATAAATAATTTITCTTITC
ATGTCAAGGTAAGGAAATAACCTCACATTACCCATATAAGGAAAGAATAGTATACTAATCCTCACGTTATCACTATA
GAATTTTATCTITTITAAAGTGGAAGCTAGAGGGACAGATGCATAATCTIGGGAGCTTTTCCAGAATTGTTTGTTCCTAA
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ATGAGACATTCAGCTATAGCAGCATTAGCAGCCTICTICTATTIGTICACAATGCCATATGTAGTTGGGAAGATACATG
ATAAGCACATACAGGATGCTGACAACTCACGAAGGATTATCATTGCAGTICTTAGAATTAATCTCTACCATATTTGAA
GATTTTTATGCAAGACTGGATCTTCATTCCACAACCCAGGTATAGGTATATGTGCCAATACAAAATACTTACTGTIG
GTTTCTGAGCTIGGTAGAATTAGGAAGTAAGGGGTAAAAAACAAGCAAGTCCTGAACTTAAGAAAGTTGTTICATATC
CTATTCCATGGCCACTGTITTTACTGACTGGAAGAAAGGAATCCCGTGGATTCAGTCATGGGGACAATGCAGAAGAAG
ATACAGTAGACAGACAGAGAAGTACAAATTTICTATTTATGTTCCACTTITCAAAATTTTTTATCTTTAAATGTTATT
TTTAACGTTTGTGGGTACATAGTGTGTATATATATATATATATATATACTGTATATATATATATATATACTGTATAT
ATAAACACACATATATAAATATATACTATATATAAACATATACTATATATAAATAGATTTACTATGTATATACACAC
ATACATAGTGTATATATGTGGGGTATATATATATGTGGGGTACATATATATATGTGGGGTACATATATATATATGTG
GGGTACATATATATATGGGTTACACATATATATGTGTATATATGTGGGGTACATATATATATATGGGGTACATGAGA
TGTTTTGATATAGGCATGCAAGTATCATGGAAAATGGGATGTTCATCCCCTCAAGCAATTATICTITIGTITTTACARA
CAGTAAAATTGTATTTTTTTAATTGTTTAAAAATGTACAATTAAATTGTTTTGACTATAGTCACCCTGTTGTGCTAG
CAAATAGTAGGTGGTGTITCATICTTTCTAACTATTTTTTGTACCAAGTAACCATTTCAACCTCCCCCTCAACCCCCC
CACTACCCTTCACAGCCTCTGGTAACCATCCTTCCACCCTCTATCTCCAAGTGTTCAGTTGTTTTGATTITTITACCTG
CCACAAATAAATGAGAACGTGTGATGTTTGTCTTTCTGTGCCTGGCTTATTTCATTTAACACAATGACCTCCAGTTIC
CATCCATGATGTTGCAAATGARAGGATCTCATTCTITTTTATGGCTGAATAGTACTCTATTACGTATATGTATCACAT
TTTICTTTGTICCATICATCTCTTGATGGACGCTCAGGTTGCTTCCARAATCTTGGCTATTATGAACAGTGCTTCAACAA
ACGTGGGAGTACAGATATCTCTTTGATATACTGATTTIGCTTITCTITTIGGGATATATACCCAGCAGTGGGATTGCTGGA
TCATATGGTAGCCCTGTTITTTAGTITICTGAGGAACCTCCAAACTATTCTCCATTTTGGTTGTACTAATTTACATTCC
TGCCAACAGTGTACAGGAGTCCCCTTTTCTTCACACTCICTCCAGCATTTGTAATTGCCTGTICTTITTGGATATGTCG
ITTTTAATTGGGGTGAGAGAATATCCCATTGTAGTTTTGCTTTGTATTTCTGTGATGATTAGTGATGCTGAGCATATT
TTGATACACCTIGTTTGCCATTTGTATGTCTTICTTTTGAGAAATGCCTATTCGAATCTTITTGTICTATTITTICTGATCTA
ATTATTAGACTTTTTCCTATAGAGTTGTTITTAACTCCTTATATATTICTGGTTATTAATCCCTTGTGAGATGGGTAAT
TTGCAAATATTTTCTCCCTTTCTGTTGGTTGTCTCTTICACTITATTGATTGTTTCACTGCGGAGGAGCTTTTTAACT
TGATGTGATCCATTTGTCTATTTTTGCTTTTGTTGCCTGTGCTTATAGGATATTACTCAAGATTTIGTTTTACCCAGA
CAGATATCCTIGGAGAGTTITICTICCAATGITICCTTIGTAGTAGTTTCTTAGTTTGAGGTCTTAGATTTTAGTCGTTAAT
CCATTTTGATTTIGCAGTTCTCTGATGGCCAGTGATGGTGAGCATTTTTTCATGTIGTITTITITTGGCTGCATAAATGTICT
TCTTTTGAGAAGTGTCTIGTTCATGTCCTTCACCCACTTTTITGATGGGGTTIGTTTIGTTTTTTTCTTGTACGTTTIGTTT
GAGTTCATTGTAGATTCTGGATATTAGCCCTTTGTCAGATGAGTAGGTTGCGAARAATTTTCTCCCATTTTGTAGGTT
GCCTGTTCACTCTGCATCAATTTTGCATCAATATTTTTTGCATCAATTTTGCATCAATATTTATCACATGGTAGAGT
TCAGCAGTGCAGCCATCGGGTCCCAAGCTTTTCTTTACTGGGAGAGTTTACTAAGGCTTCAGTTGTGTTACTCGTTA
CTGGTCCGTTCAGGTTTTGGATTTICTTTATGGTTTAATCTTGGTAGGTTIGTATGTGTCTAGGAATTTATCCATTACC
TCTAGATTTTTCAATTTGTTGGCATATAGTTGCTCATAGTAGCCACTAATGAGCCTTTGAATTTATCTGGTATTAAT
TGTAATATCTCCTTTICTCATTTICTGATTTTACTTATTTGGGTICTTCTCCCTTTTITTCTTCATTAGTCTGGCTCAAGA
TTTGTICAATTTTIGTITTACCTTTTCAATAAACCAACTTITTICGTTTTIGTTGACTIITIGTATGTITTITICTTITATTACAAA
GICATTTATTTCTGCTICTIGATCTTTATTATTTICTTTCTTCCACTAATITTGGGTITICGATTITGCTICCTIGCTTGTICTAG
GTCTTITAAGTTGCATTGTTAGGTGATTITATTTGAAGTTTTTTTCTTTTTTGATAGAAGCACCTACAGCTGTAAATTT
CTCICTTAGTACTAGITITGCTGTATCCCATAGGTTTTGGTATGTGGTTTTTCTTTCATTTTTTGAAGACATTTITTIC
AATTTCCTTCTTAATTTICTTCATAGACCCAGTGGTCATTTAGTAGCATATTGTTTAACTTCCATGTGTTTGTATAGC
TTCCAAAATTCCTCATTGTTGATTTCTAGTCTCATTCCATTGTGGTCAGAGAAGATGCTTGATATTATTTCATTIGTT
ACTGAATTTTTAAGACTGCTTTTIGTGACCTACTGTIGTGGTCTATCTTTGATAATAATCTGTGTGCTGAGAAGAAGAA
TGTGTATTCTACACTCATTGAATTAAATGTCCTGTAAATATTAGATCCATTTATICTATAGTGCAGATTAAGTCCAA
TGTTACTACTTTGGITGAGCTTCTGTCTGGGAGATCTGCCCAATGTTGAAAGTGGGGTTGTTGAAGGCTCCTGCTGT
TATTGTATTGAGGICTTICICTICTCCTGAGCTCGAATAATATTTGCTTTATATATCTGTACTCCAGTGTTGTATATA
TATTTGCTTTATATATATATACTCCAGTGTTGAGTGCATATATAATTGTTATATCCTGTTGCTGAATTGACCCTTTT
GTCATTATATAATGACCTTICTTITGICTICTTICTITACAGTTTTTIGTCCTGATATCGATTTGGTCTGATATAAGTAGAGC
TAGTCCAGCTATGTITIGGGTTTCCATTGGCATGGAATATCTTITTTICCATCCCTITATTTCCAGTICTGTGTGTAGCTT
TATAGGTGAAGAGTGCTTCTTGAGGTCAACACAAAATTGGGTCTTATTTTTTCATCCATTCAGACACTGTATCTATT
TTTCTTTTCTTITCTTCTCTCTICTTTITTTTTCTATCTTTCTTTCTTTTCTTTTCTTITCTTIGAGACAGCATCTCACTC
TGTTGCCCAGGCTGGAGTGCTGTGACAGGATCTCAGTTCGCTGCAACCTCCGCCTCCTGGGTTCAAGAGATTCTTGT
GCCTTAGCCCCCCAAGAGGCTGAGATTACAGTCACCCACAATCACGCGTGGCTAATTITTTGTATTTTTAGTAGAGTT
GGGGTTTCATGATGTITGGCCAGGCTGGTCTCGAACTCCTGACCTCAAGTGATCCACCTACTTCGGCCTCCCARAGTG
CTAGGATTACAGGCGTGAGCCACCATGCCTGGTCGAGACACTGTATCTCTCTTGATTGGAGAGTGTTGTCCAGGAGC
TGAGCCTAGAAATGGGTCCTCACAACACTGTCCAGTGCCCTATCCTACTGTGACTAAGCTGGTATCCAAGATGCAAG
ACAGAATCCTCITTACTITTTCACTCTCCTICTCCTTAAGCAAAAGTAAGGAGTCACTTTTGTTACTGTGGGCTGCACT
GCTTGAGGTGGGGGAGGAATGGTGCAAGCACTCCCTTAGCCATGCCAGCTGGTGTCTCCCTAGGTCACATGCCACCC
TAGTCCTCTAGCTCTTAGCCCAGGCTATGACTAGAAGTTATCTAGGAATTGCAGTTICGTGTGTCCCAGACTGCCICT
CAGGTTTACCTGGGACTCCAGAGCACTTTGGCCCACAATGGTGAGGCTTGCCAAGAAACTTGAGTTCTGACTGCTGG
GATGGGCGATTCCCTTCTGGCTGGGGCTAGTTCAAATATTCCCTCCGTGCACAGGCACTGACTGAGGCCAGCATGGC
TTTTTTCTCTACTGTGACAGCACAGCAGTTAGTTCAATGTAAAGTCCCCCAGTAGCTGTACTGICCCTTCCAARAGT
GCAAAGATTCCCTICTCTGCACTGCACGTCCAGTGCTGGGTGATTGGGAAGGTGTGGTGTTGGTGATTCAAGACTIGTG
TCTCCTGCCTTTCCTCAATGCCTCTTTTAGCAAGATGAAGTTAAAACCAGGTACCATGATTCCGTACCTGGTTTTTG
GTTCTGGTGACAGTGCTTITTCTGTCTGCTCATAGTTGTTACAATTTGATGTTTCAGTGAGGGAGATTAGTTATATAG
GCTTCTATTICTGACATCTTGCACCACTCCGTCTCACTTTTTTGAATTIGITGAAACCATGGTTTATGGGGARATGTTC
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TGTTCTGGTITTTTACCCTCAAGATCTITCTITGAAAATCATGATTTACTAAGTAACTAGTTGGATAGAATTCATTTTT
AAGAAAATAATGAATAAGTAGTTCCCTTAGATATAGCAAGCAATGTTCTTATAAACTGACACACCAAAACACTTACC
AGTTCACCTAAACACTGAAAGTATTTAAAAATTTATTTTTAACCTTTAAGTTITTTCTCCATTTGAGTATCTTIGTGCA
CTATACGCTCTCCTACATATGTCTACAATCTTTGGTCTGATTTATTTTATTIGGTTGTTGAATGTCAGAAACCACCTG
AATTTTGCTTGTATATATAATGCCCAGTAGAGTGCACATTIGGTAATCAATACGACTTGATGATAATAATGGTAATGA
ACACTATAATTTGATAGCATCAACTTGGCATGTATGCCAGAAATAAACCATCATAAACTTCGAGARAAACAAGTCTC
ATTAATCTGTCATTTATTATAATCTCCCTCCATCAAGCGTAGCCTCTATATACTGTCTTTTTTGCCATATGTAAGTT
TCTTCTTGTATATTTCAGATTAGAGCTTGCCTCCTCCCACACACTATCTTICTATTITCACACTGCTCTGTTCAAGTGT
TTATGTTTCTIGCTGAAGGCTGTATAATCTAAGATAATCCCTAGCTATTGTAAATATCATTICACTGGCCAGTCATTIGC
ATTTTGCACACCACTGAGAGAGTGATTGTGAGCCAAATAGAGGAGATTTITGTTICCACCCAGCAACCCAAAATGAAT
TGTGTGATTTGACTATTGATGCCAATTACATGGAAGTTTTACTACCAGAGGCAAAGCTTTAAACTGCARAAAGATTAA
CCCCATATAGTTGGTGTCATGAGGTATTTAATGTATATTGGACTATCAAAGCGTCTCCTTACAACAAACCAATTATC
AATGAATAATATTCTITATCTTATTGTGACTTATTGAAACTCTTTAAAAAACATGAACCATTCAGCACACTATACCGT
CTAAATTAGATATCTAAACTAGCCTTCATTTACATTTCCTTGTTTAGTTTTAAATATAATTTICTTICTGAATTCTITAG
TTGTTAAGAGCAGGTGGTGAAAGAATTTAAAGAAGAAAATTTGTTGTATTTATTAAGTGAAAGAGCTTTTTGAAATG
CATTAAATAGAAGTTTGTTTICTGCCCATCAGCTTATCTICTGCATATTCCTATITATAGTTCAAAGCACTTAAGAGT
TGCAGAGTGATTTGCTTITTTATGATCACCGCTTCATCCAGGATCATTTGCCTTATATCTICAACATTITTICAGATICT
TATAAATCTTCACAGTTCACTTAGAGGTTAGTTTAAAACTTTCTTCAGATAAGAAATTGACTAGATATAAAATTCAC
ATAATCTCAGAGTTAGCCATAGATCAATATCCCCAGTICTTTITTCTCAAAGTAATTGAACATTITTITGTTTCCCAGGAT
AGTTGTATACAAGCATTTTCATCCICACCATAGATGATTICTTGTTCTTCAGTATATGAGGGGACTGTATTTGCCTGC
TTGTTATCTAAATAAACATTITTATTATTGTCAAAGGAAAAAGACTCTAATACAGAAAGAAATTTTGTGTCCATAGG
ACTAGCCTICATTTTIGGAGGCTGATATTAATATTTGACTTITATTCATTGTGTATTTICTTIGGTTTTGTCATTTCACAAA
TTTCCCTTCTCTAAATATGCATTTTTTICTCTACCTGGAATAGATGAGTTITTAAAAGACATTACTGTAAAATAAAACT
GTGCTAAATGTACTTTTCCCAGAAACTCTCTTTATTTTATCAATTATAATTTIGCTTTGGCTAAGTGTTACAGAAGCT
CAAGGTAGAAATGACTTAAATAAAAGAGAAGCCTATTICTTTCTICCTGAAAAACCCTGGAAGTTTGCAGCCAAGGCA
GATATGTTGGCCCCGCTCATTITCTGITTITCTACTGAGTGAGTITATCTTTACTTGGTGGAATTTCATCCACATGTTGC
AAGATGGAGCTCTCATGACATCCACATTICCAAGAAGGATGTAAGAAGGCCAGAAGAAGGGTCAAAGGGTGCATACCA
ATTGTCTTTTAGGGAAGTTTICGTGGGAGCTGCCATGTTATATTTCCACTTACGCTTCATTGGCCAGATGTCTGTCAC
ATGGCCACATCTAAGCTGCAAGTGGGGCTGGGAAATGTGTTTATTTCACATGTGCTCTGCTAAAAACTGTTCAGTCA
TGAAAAAAAAAARAAGAATATTGGAAGAGAACTAACAGTCTTCAACATGTATATTTAAAAAGAGCGTTATTTITICTT
TTACTTATTTATTITTITTITTIGAGTGAGAGTGTTGCTGGGGCTGGTCTCAAACTCCCTGGATGAAGTAATCCTCCCAC
CTCAGCCTTCTGAGAAGATGGGATTACAGAGGCACACCACTGCACCCGGCTCCTGTTTTIGTTITTGTTTITGTITITTIGTT
TTATTTAAGGAGCCCTAAGAAGAGTGTAAAAAGGGCAACTTTIGTCTTITAGTTAACCCTTCCCTTTITTTTTITCTTTCC
TAATTTTATGAACTCTGATTCAGCCCGCATCTTACTCTGGCTTACTAAATTCTGCCAATATAAGAGTAGAAGTTTIC
ATCATTTCCCTAGGTACCTACTICTIICIGTITTCTCCATATTCTCAAAGTAATTTCTCATTCATCAACTTITTGTCTGAC
TTAGATTTRAAGCTACTGCTTAGGAAATGTGAGARAATGGAGAATTTIGGTTGTCATAGCGCTCCTACTTAGAGGGCTAA
TGCTTTCCTAARATTTTACTAAAGTTGGATCCTAAGTTATATAAGTTACCTAAATTTAATTAGCAAGTTTTGCTTACT
AATTCACTGACTAACCACTATAAAACAAGGACCTAAGTTITAAAGCTGATATTATGACAATGTACTGAAATTTCAAGA
CATTACTTTTTCTGGACACGTAGGATGGACCTTGCATAAGATAAAAGAGCTTATTTTTAGGCACACCTATGTGCCAG
GCATGGGTTCAGAGCCTTACATATATCATTTCATTICTICAAGAGAACCTTAATTTTAGAGACGAATAATTTTGAGTITT
TAGAATAAATAATTGTCTTAAGCTCACACATGAAGTATGTGCCAGAGTICTATATCGTGACCCCAGTTATGAATTICTT
TTCCACTACATAGCCTGCCTICCATGGCATTTCACATAGGATTTCTTATGCTCAAGGATTATGTTCTITCCTTCCAGAT
CTATAGACATCAGTAGAAACAACACAAATACGTATAATGACTTTITTAAAGTCTCATATACAAGACCAAAGTACTTITA
AAAAGATGTTTARATTTITIGAAGGTGATATCTTITATGTTCGAGATCAGTAGCAGAAATGGATTGTAATTCATTACAA
GATGCTTAGCAAAGCCAAGTGGTARAAGGATTTTCTGATGTGCTTGAGGAGTCCTGACTTGCTCCTTAGCAAATTCCT
ACACACCATTCAGCATTCAGTGCAAATACCACCTCTTGGAATCCTTICTCTGTTCTTGATCAATTATTCCATTIGTICTG
GATTCATAGAACTCICTGTTITACCTATTTATCTTACAGGTTATTATCATGAGTTTATATGTCTTACATAGCTGTTTG
CAACATGTTACCATTCAGTGGAGTACTTTTTCCTACAGGGAAGAGGCTGTACTATATACCTTITTIGTCACCCCTAAGT
GGAATGCAGTATGGTTTCATGTTAGATGTTCAATACATGTTAATATTTITATTGATGAGCCCTTAAATGTATATAATA
AGCTTCTCACTCAAAAGCTGTAATATTCTAGAATGAATAAGTTICTTGAGAAACTCTTTGGTTAACAGAATCTCCAT
TTCCATCATAGTGTATTCAATAAATTATTAATGCAGGCGTAAATTTCCTTATATTTICCTTTCATTTCGCTATACTAAG
GTCAAATCATGACTTITTAGGTGTGGATACAGCAATATATAAAATAATCTAAGACCTGGATATATGTTTTTICTAATTA
GGGAATTGGAGATACATGAACAGTCTCTICATAGAGAAAAATATATCCATTAGTCACTAAAGTCAGTATAACATICTG
GTGAAAGGTTTGCTTGCTTGCTTGTCTGCTTACTTGCTTGTTTCACCTTCTATTCTAGGAGGATGTITTGTCACAATT
ATGAAATTCTAACGCTTTAAAAATCTGTTTACCCTATGAAAGTTGCAAATTCTTGCCTGTAAGGCAATTTTCACAAG
AATTATTTTCATATTAGTTTTAGTTTATCCGTGGATAGTCTCAAATTCCTCTTGAARATATCAGTGTTICTCAAGGGA
AAACTGCCCATTACAAGCCACAGATGTGGTITTTITTGAGAGATTTICTGCCTGAAATACAAGTTTTAAAATATTCTTTG
TAGTTTCCTAGTATGGCTAGATACTTGTAGGAAATGACAATTTAGATGCACATTTGAAAATTCTTAGCCTTITGAGTA
ATTTATATGTTTGAATAAATTTAAACTATCTTTGTTCATAAAAAGGCAAATTTTGTCTGTTTIGTCTTGAAATGCTTT
TTTAGTTTCTTCTTCAGTTICTTTCACTTIGICTTTCTIGTAATATTCAAAATTATAGCATAGTACTTGARAACCAAGGA
TGGTCCAGTCTGIGTCCTTTGTTTTGAAGGAATTTTGGAATCATCAGAGATATAATTCTGGAATTTCTITGGGTACC
TTCCATAAAATAGTAGCATCCTGATAAGGACGTAGATGCTAACTTITATTTTTATCTCATTTITCTTTCCCCTATCTC
TCAGTAATGTAGGAGTGACCCAAGGTAGCTGTTTATTGGGCCCTCACCAAAGTCAATCAATATTAGTCAGCTACAAC
CACAATAATGCTGTGTGACAAGCATACCCCAAAAGAACAATAAGCACTTATCCTCATATTCACAGGCCTACTTTGAG
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TAATCTCTGATTCAGAATCTGACTGTAGGTTGACCAAACATGTCTGATCTATGTGTICTCATTICTGGGGCTCAAGCTG
GAATGGCAGTAGATATTTGGGGCACATTCCTCCATGGCTGAGTTCTAAAGATCTCAGAAGGGTAAGCAGAAACACAT
GATGGTTCTTAAGACCCAGATTTATAACTAGCGTTCTCTCTTCCATCCATAGTCAATTGTCAAAGCAAGTCACGTGG
CATATCCAAAGATCAGGGATAGAGAAATACACTIGGCAGTTAGTGAACCCATTITCAAGAGTGTGGGTGTATAACACT
ACTACAAAACAGAACTGAGACTTGCAACTTGAAATACCACACCATTICTAGTAGAATTTTATTACAGTATTAATTARA
CATTTTTGATAAAACACAGACAACTCIGTTAGAAAGCCCAACTTACAATTTIGTTGATCCCACTTGGAAAGGTATTICT
GAATCCATTTTTTCACAAGTTTTCTTTCTAATTCAATGTGTTGGGGTACTTTTATTTTACCCAGAAAAGTAATATTA
TAAAGCATAAAGTTAATGCCCCCTGTAAAAATAGAATACTGAAACAAACTTTAAGTCACAATTTTATTATTITACTGA
CTTGAGAATCTCCTTGTGCTTICAGCACACTTGGTAGTTGGATTTCCAAATAGCATCATGACTTTCCATACCCAGCTIG
TCTGCTGCTCAAAACTACCATAAGCTGACTATCACAGCTCACAGGATACCCTTGAAGAAGACCATCTGGTITTATGTC
TCTTGGCAAAATTTGTTTARAAACAAGCAGCTGCATGACAAAGTAAGAAAGAGTCTCTGTCTAGCTGTGGTAAATAA
GTAGCTTTGCAATACTCATAATAAAGCATTTITTCTAATCCAAGCCAACATCTTCAAAAGGAAAGCATTATTTICTTA
CAACTGAAAGAAAAATCTACAGAATTCAGTGATGAGGGAAGGACTCCATTAAATTTGTITTCAGCAGCTTIGAGATAGT
GAGAAAAACAAAACARAAATAAAAACCTGTTTGTGATTAGATACAGTICTTGTAATAACTAGTTTTAAAAGTATTTATT
TAGAATCTAATACTTGGATATTATTTTAATTCTTTATATTAAGAGATTTACATTTCATARAAGCTTGTCCTTTGAAC
CCTAATACTCATATTGTGATGGTGAGCCGGAATGAGTAAGGTCACTTACTATATAGTCGGTATATAATAATTCGTTG
AATAACTCTICICTICCTCCTGTTACTGGCAGTGAATCCATACGGGTICTICAGCAACCTTAATTCATGCCTCCTCAGAA
GAAAGAATTCGACCAAGGAGGCATAAGGCAGAAGAAGAGACTGAGGCAAGTGTTAGAGCAGGAATGAAAGTTTATTT
AAARAARCTTTAGAGCAGAAATGAAAGGAAATAAAGTACATCTGGAAGGGGGCCAAGTGGGCGACTTGAGATATTAAGT
GTCCTGTTTGAACTTITGATTTATGGTTTTGTATTITTGGCATACTTCCATGGTCTTATATACCTTCTCCCCAATTCTT
CCCTTGGGGTAGGGGGCTATCTGCATGCACAGTGGTCTIGCTGACACTTGGGAGGGGAGCATGCACGGTGTATTTACT
GGAGTTGTATTCAAGAGGTGTTCCCTTACCAGTCAAGTGTTTCCAGAGGAAGGTCGTATACCAGTTACACTATGACA
TTTTGCCTCTTAGTGCGCACGCGGGAGCCCATTTGCCCAACTCCTGCGATCTTATCGGGAAGCTGCTGATCACCAAT
TTCAGGTGTTTTTATCTATTGGGAGACTGCCTTTCCCTGGTATTGGCTGTGACCAATTATTATTTTAAAGACACAGT
TTAATAACCACCTGACTGACCATCACTTGATGGTTGCCTGACATTCCTGGTTGGGGTGGCGGGGGTGGGGGGTCTCC
TACCCTGCTCATATCTGACTAGCTATCTACTGTAACACTACTATTAGGTATGTCTGTATCCCATTACACTCACTCIC
TATTACAARAAAGAGTACCTTATTCATTTTTICAAAAGAATGAGTIGAATTTTCTGCTCCAGTTAAGTGCTTITTCCTTA
CCTICTATGTAGAGTGTCAAACTAGCCATGCTTAAGGATTGATTICTGGTATTAATAATATAAATTCTTGCATTATGAG
TGTCTCAGTTTGGGTTCTTACATAAGCAAATCCTGAGACAAGGATGTGAGTTCAAATAGTTTCTTTGGGCAGTGATT
CTAGGAAGCTGTGGTAGGATGTTGGAGTTGTGAGAAAGTTAAGAGAAAGCAACCTGTAAAGAGTATGTTATCAAGCC
AAACACCACTGTGAGAACTAGGGCTTAATTCCCTGGAGAAAGTCTGGGAAGGCATAAAACACTTGTCTCAGAGTTAT
CTTAGACAAGGTGCAGGAGCTGAGGTGTTITATATTTICAACTCTTGTTAGTCACTTTTAAAGGGCCGCTCAGGGTGTC
AGGGTATTAATTICCTCTTGCAACTACTTCCAACCTGTTTTTIGCATGTIGGTTIGTAGCTACTTTTTCTGCGTCAAAGA
TAGACTTTAGGCTAAGACATGCAGTTTCCGGCTGTAGGACATCAACCAGAGTACCCTGGAGTGTCCAGGCCCAAGAT
RAATGGGTGAGCTCCACCTIGGATCTGTGGCAATGTGAGGGAGGGGCATTATTACCCTAGCAAGGGCCACTGCACTICC
CTATCCAGCTGGTCACTCTTCTGCGTATTTIGTGTTACTTTTCTGACTCCTGCATTCCTCTGGATCCTGATTCACCAT
CAGCTTTTGTATTCTGAGGCTTGTGTGGCTGTGTCTTITCTATTTCTICCTTATTGACTTACTTIGTTTAATCTTTTIGC
TAATGTATACCTTTGATATTCCTATGTACTCACCTTTGGTITAGCTCTGTGAATTATTGAGTCTTGCTTTACAGCTTT
AARAAGATCATAGCCATGGTTTGTTTITTTAAGTGTGATTCATAACAGTTAGTGACAAAATTAGAAGTGGAAATTARAA
GGTCACGTGCACAATCCTACACAAGCCAATTTCTTGAACGACATAAAATACTTGAATTTGTICTTTTACTATCACCAA
TATAGAAATAATTTGGGGGTATTTCTCAAAGTATTGATTTAACAAAACTTITATTTTTGTGTGAAGATTTTTICAAGT
CTCCTGGAAATTATTCAARATTATTGTCTTTAAAGTICAAAGGAAAGGTTAATATTAGGGTTACTTTTCTITGGTCACA
GAATTGCTGGAGGCTTCTATGACTTGCTTTGAAGCAGCTGACTTTATGCACAGTTTTGGTTAGAAATTCACTACCAA
TTCCAACATTTTCAAAGTCCTAAAAGACCAAAAGTACAATTCTTGAAATATCCCTAGAGAAAGCAAGAATAAATTAG
TTTTCACTAGAAATGAAGACAAATTTTTCTCATTAGTTCATTITTGCCTCATGATCAGAATTICTTTGCCACATGAAAA
TATTTTGGTTAATAGGTTGTAACATAAAGAGTAATATGAATAGAGATCTAGCCCAATTAGATGACAGAAAAAGAGCA
AAGCTTTTGAAATGTATAAAGAAGAAAGTTTAAGAGAGACATGAACAAGGCTGGATGTAGTTTAAGGTTGAAGAACA
CAGAAAAATGAGATAAGTGAAGTTAAGTGAAAATCCTTCCCTTACTGAGAAGAAAGAGAACTCAAAATTATGTGAAG
GTTTTTGTTTTACTTTGTTTTGCTTCTTAATAAGGAAACAACAGTGGCAAATCTGGGGCATTAGGAATGGTGGAACT
TCTATAACAGTGATGTTTCAAAGGTCACAAAGGAAATTAAATTGTAGATTGGGTTTARAAGCACTGGAATTACTTCC
AGCCCCATTTTTTICAGGATTITTGTATGTAGCAGGAAATAGATCACCGCATAGCTAAAGGGGAGAATTTAGGTTTTAA
CTGGTCTCAGTGCAAACTGCTTCATAGTTICCTTTIGCATTITIGGTGGTGTATGTAAAACATGARAGGTATAAACATTTA
TTATCATAACTTITATTATTATACAACTATTTATTIGGCTGCATAGGACCATGTIGTICTTICTTGCAGGTATAATCAAAAA
TAAAAAGACAGAAATGTATCTTATATGAAGGCTGCCATTATCGCTCTTATCAATGGCCATAAAATCAGATTTICTTAC
ATGTACAACATATGAAAATATATTAAATATGAAACGTTTTCCATTAAATAATTICTGTAAATGATTTTCATAACATTT
CTGTCCATGATGTGTAAATCTGTAGATCAAATACTGCAAGTGTACAGAACTTAAAATGCTTTGGTCAAAAARAATTCT
CTTATTAATATGACAATGGCGTTCAAAAGTAAAAAGGTAAAAATACAGTTTAGCATTAATAAGTAAACTCAGAAAGT
ARAATATATTGATCATACAGTCTGTATTAGTCTGTTCTCATGCTGCTCTAAAGAACTGCCCAAGACTGAATAATTTA
TAAAGGACAGAGGTTTAATTGACTCACAGTTCCACATGGCTGGGGAGGCCTCAGGGAAAACTTACAACCATGCCAGA
AGGGGAAGCAATCACATCCTITCTTCATATGGTGGCAGAAAGGAGAAGTGCTGAGCAAAGGGGGAAAAGCCCCTTATA
AAACCATTGGATCTCATGAGAACTCACTATCACAAGAACAGCACCATGGGGATAACCGCCCCTGTAATTCAATTACC
TCCAACTGGGTCCCTCACATGACACATGGGGATTACAGGAACTACAATTCAGAATGAGATTTGGGTGGGGACATAGC
CAAACCATATCATTTCATCCCTGGCCCCTCCCAAATGGCACGTCTTCACATTTCAAAACACAATAATGCCTTCCCAA
CAGTCACTCAAAGTCTTAACTCACTCTAGCATTAACCCAGGAGTCCAAGTCCAAAGTCTCATCTGAGACAAGGCAAG
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TCACTTCTIGCCTAGGAGCCATAAAATCAAAAGCAAGTTAGTTACTTTCTAGGTACAATGGAGGTACCAGCATIGGTT
AAATACACCCATTCCAGATGGGAGAAATTGGCCCAAACAAAGGGGCTCCAGGCTCCATGCATGTCAAATCCAATGAG
GCAGTAATTAARATCTTAAAGCTCCAAGATAATCTCCTTITGACTCTGTGTICTCACATCCAGGTCACGCTGATGCAAGG
TGGGCTCCCACAGCCTTGGGTAGCTCCACTCCTTTGGCGTTGCAGGGTACAGCCCCCTTCCTGGCTGCTTTCACAGG
CTAGCATTGAGTGTCTGTGGCTGTTCCATGCACACGGTGGATCAAGCCCTICTTCTCACAGCTCTACTAGGCAGTGCC
CCAGTGGGGACTCTATGTGGGGGCTCCAACCCCACATTTICTCTTCTGCACTGACCTAGTAGAGGTTICTCTCTGAGGG
CCCCATCTCTGCAGCAAACTTCTGCCTGGATATCTAGACATTTCCATATATCCTCTGAAATCTAGGTAGAAGTTCCC
AAAGCTCAGTICTTGACTTCTGTGTACCCACAGGCTCAACACCACATGGAAGCTGCCAAATCTTGGGGCTTGCACCC
TCTIGTAGCCATGGGCTGAGCTCTATCTTGGCTCCTTTTAGCCATGGCTGGAGTGGCTGGGATGCAGGGCACCTAGTC
CCTAGGCTGCACATAGCAGGGGGGCTCTGGGCCCGGCCCAGGARAACCATTTTGCCTICCTAGGCCTICTGGTCCTATG
ATGGGAGGGGCTGCCATGAAAACTTCTGGCATTTCCTGGAGACAATTTTCCCATTGCCTTGGTGATTAACATTTGGC
TCCTCGTTACATATGCAAATTTCIGTAGTCAGATTGAATTTCTCCTCAGAARRATGAGTTTTTCTTTTCTATTGCATC
TTCAGGCTGCAAATTITICTGAACTTITTATGCTCTGCTTCCCTTTTAAACATAATTTCCAATTCCAAACCATATCTTT
GTGGATACATAAAACTGAATGCTTTTAACAGCACCCAAGTCAAATCTTIGAACACTTTGCTGTTTAGAAATTCCTTICC
ACCAGATGCCCTAAATCATCTCTCTCATGTTCAAAATTCCACAGATCTCTCGGACAGGGGCAAAAAGCCACCAGTCT
CTTTGCTAAAGCGTAGCAAAAGTGACCTTTACTACAGTTACCAAGAAGTITTICTCATCTCCCTCTGAGACCACCTCAG
TCTGGACTTTATTGTCCATATCACTATCAGCATTTGGGTCAAAGCCATTCAACAAGTCTCTAGGAAGTTCCAAACTT
TCCCACATCTTICCTGTICITCTGACCCCTCCAATTCTCTAGGRAAGTTCCAGAGTTTICCCATACTTICCTGTCTICTTC
TGAGTCCTCCCAACTGTTTCAACCTCTGCCTGTTACCCAGTTCCARAGTTGCTTCCACATTTTTGGGTTTCTTTATA
GCAGTATCCCACTCTCTGTGGTACCAATTTACTGTATTAGTCTGTTCTCATGCTGCTATAAAGAACTACCTGAGACT
GGGTAATTTATAAAGGAACGAGGTTTAATTGACTCACTGGTTTGCATGGCTGGGGAGGCCTCAGGAAACTTACAATC
ACTGTGGAAGCAGAAGCAAACACATCCTTTGTCACATGATGGCAAGAAGGAGAAGTGCCGAGCAAAGGAGGARAAAGC
CCCTTATGAAACCATCAGCTCTCATGAGAGCTCACTATCATAAGAACAGCAGCACGGGAGTGACCACCCCCCATGAT
TCAGTTACCTCCCACTGGATCCCTCCCATGACATCTGGGGATTATGGGAACTGCAATTCAAGACGGGATTTGGGTGG
GGACACAGCCAAACCCTATCACTGCCTTTAAGATCTATGAATTGTITTTCTACATTGAAGAAATTTGTAGACATTTG
TTTTITTATICTCTITTTGGTITTGCTGAGAGCAGTAGTCICTTGGAAGTGAGTTTCATTTACATTITITTTICCTTTGGGT
GTCAAATATATAAAATATTITTTITAAAATCAATGGCTGAGGGATAAATGAGGGTTGGTAGAAAGGGAAAGGATAAGGG
TTGTAGTTAACGGACCATGTTTTAATGTGTCTATAATTAGATGGAAGTTGTCTICTTACCATTCAACATCCTGGATGG
CCTTCCTATAGAGGACATTTTCATCTITCTTTTGTCGTCCAGAGCTAGCATATGTGTTTCATGTCTTTAGATAGTGAA
AATCAATTCAGATTTTCATGGAAAATGCTCTCTCTTCATCCTAAAGACAGAATTGTCACGGCTATTTCGTTTATTGA
AAAGTGAAACCTGCTACAGTTAGCATATAGTTAATTCCATATATGTTACCTGTATCATTTAATACATTCACAAAGTA
AAAAACCAAATTTTGCCAAGTTCTITGATAGTAACAATAGTAAAATGGAATTTCTGTTGGCATATTTTCATGTTATTC
TGAAATGCTGAATGGATTTATTAAGATTGATAACAATATGTTGTACCTITATGTTICTAAAATTTAATAACAGTTATT
CTTCCAAACATGCCAGCGTICCTCAATAGTTGACAGTCTGCAARATATTCTATTATGCAATCAGCCATATCTCCTTCT
TGAGCTTTICTTITAAGTACTTGTATCCTGTATTITTTCCCTGARATCTAGCAGTAAGTTGAAGAAATGATARACAAAAT
TGTATCATIGTATATAATGGCTATTTATAAATACTGATGTACATTITTCATAATGTTATTTAAATGATTACTTCAGAT
ATGTATTTCTGTITTTCTACATTTTAACTTCTCAACATATTAGGTTGTTATCTTAGATTGGATTTTCTAAGACATAGA
CTCTAAGACAGAGATTTCCATGCAGATGGTTTCTTAGTGAGTGCTTITTAAGAAAAATGCCTGGGAGGGAGTARAGGC
AGCAGGATTGAGGAGAGAGAGGAGTTGAATGATGATGCAGTGARATGGAAGATCTTATCTGGTCCCATGTGGGGTTG
GGATGACCATTTAGAGTATTACCGTATGAAGCAAGGAAGGTGGACCATTGTATCCCTAATCCATTAGTICATTAGATG
TGAGCCTCCCAACTACCAGCTTICCGGGCAATATCATCTTGGTCAAAGAAGTGCCTGTCTGCTGAGAGARATTTICTTG
GAAGAGCTTAGGTATGATCTGTTAGTAGATAACAATCCCAGCAACTGGGAGAATGAATGCTTICATTTGTAATTGGTG
AATCTCGGTGGCACACCACAGTGTTICGCTACGGTAATCTTTATACTTATTGAGACATATATTIGTTTTTAAGTAAAAC
TIGTATACCTAGTAATGCATTTAGGTAGTGTATTIGGCCAAGCTAGTCCTTTTTIGGAAACAATTTCATTGTGGTATAA
ATGATATACAATAAGCTACACATTTAAATAGTACAATTTGATAAGTTTTGACATATGCAAATACCAGTGAAACTATT
AGCACAGTCAAGATAATAAACATATCCAATATCCTCACAAGTCTIGTITTTCGGTAATCACTCTCTCCTGCCCCTCCCT
TGATTCCCAGGTTACCACTGATGCTGACTGGCATTATAGATAAGTTTGCGTITITTATAGAATTTTATAAAAGTAGAAT
CATGAAGTATGTACCTTATTTCTGGTCTGCCTTCTTTCACTCACAAACTACTAACTTTCATTTTGTGAATAATATGA
TCTCCGTGTGATTACACACATTAAGAAAGTCAATAAAAACATTGTAATTTGATTCCGATACTAGTTTATGGGTCTAC
ATTATGTATTTAAAGATACTATCATGTTTGGATTAGCCCTTAGGTATCAAGTAACCCTGGAGTTGAGGCAGTTACTG
TTTTATTTGCTATCAATCTTITTTATAAGCTCACCTTCCACTAATTACCCAAARATATTTGATTTAATACCTGAGTAC
AGAAAAAGAACATATICACAATGITTAAATTITTATAATTTAATATTATAATTTACAACAGTTTAAAATAACTAGTCC
TGAAATTGAGTATTTICTCACCTAATATTCTGCTCTATTTATTACCCACTCCACGAARAANTTTCCCAGARAAAATCAC
AAACATGTCTICTTGAGTGTATTATTACCCAACCCACAGAAGAATTTCCAAAAACAGTCGCAAACATTCTICTCTTGAG
TGCAACCATTTTCTCGGGCCAGCCATTCATTGAAACAAAATAGCCTGTATAACTTICTGTGGGTAGACATTTGTAGGT
TGTTCTTTTGAGGCATTAGTGCTATTGCATTTAAGATAAAGAAATAACGAATTCACAAATTTTATAAAGTTCTCTTA
AATTTACCAAGTCAATAGCACCACCACTTTGATTCCTATAACCTGTGACTTAGTTAGGCTTCTCAATTCCAAGAACA
TACCACCATTATTTCTTATAATGTCCTCAGATTAAAACATGTGTTGTICCTTTCTTTATACCTCCCTGCACTTTAATT
GAATATTTTGCCATTTACTGGATTCTGTACACTTTTTATGTTTTCATGCCCTCCCTTTTICATTICTCCTGGACATCAA
TCGCAAGTCAGTAGATACCTTGTAAGAGATCTCTICTCCACCCAAATCACTGTTICTTTITGAAAGAGTTAACCTTICT
GAAGCAGCACTCCTGCTTCACATTTCCCAGCACAGGAACCTTCAGTGTTITCTCIGTTIGATAGCTITTGATTTCAAACG
GGTAGCCCCAGGAGAAAAGAGAGCTGAAGGATATGTTTITGCTTGGCTGCTTTGTTITGACCTGCAAGGAACATTAARA
GGCAATGAAACCGGGCAGAGACTGGACTGATCAACACCATCAGTTTAGCACTTATTGCTATACTTTCTAAGGCTTTA
CAATTTTATGTGTCCCACGTGTCCCCTGAAGGCATTTGATTTTCTAACCTCCTAGGCCAGAGGCTAACATCCAGAAT
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TCATAGTCTIGGCACTTATAAACCCTAACTTAGCTTCTGTCACTTGTATCTCTATGCAACTCTACAGCAAAATGTACT
TATTTTCTCTAAAATACCCTTATTCCATACTTICTTTGGAGTGTAATTTTATATATARAAGTCCTCACCACCTGTAAA
CATTAGGAAGCTTTGATTCGAAGAAGCAGAAGCCATCTCCATTTAACTGAAGTGAAATGAAACTTACTGGAGGGATA
ATGTATAGTTCTTGGAAATGAAGGAAAAGAAGGCAACTGTGGCAGAGGGAGGGCAGCACTGAGAGTCAGGAACTCCA
GGGAAGTTACTTTTTGGATGCTGTCATTAARATGCTTICAGCTTCAAATTGTACTGACTCTACCTTTICTCAATTICTAG
ATTCAAATTTCTAAATGTAATTGGCATAAATTAGGAACTTGTICCCACCAGTITTATAGAGTTTACAGAGCACTATGAT
TATAGGTCCCCCTAAGATCATGCAGAATGAGGGAAGAGTAATTTCATCCAAGGAARAAGCAGGGTACCATTCACCAAA
GAGTGGAGATACTTATTCAGAACAATTAATGTTAGATGCCACAAAAARAACTAACCCTGAAATCAAAGTGGCCTAATG
AATGCTTATTITATIGCTCATATAAAGTCTGATATAAATCAGGTAGCATTCCTTCACAGTGACTCAGGGACCTAAATT
GCTTTCATCTIGTGGCTCTGCCATGTCAACATTGAAACTTCAGAGGTATTGACAAAGGAGAGCTGAGAAATTGACAC
TAACTATCAAGTACCTCAGGCAAGAAGTGATGCATCACTTCCTACACTTTCCCACTTTCCAGGATTCAATCACAATT
GCACTCACGARAACCTCAAGGGAACATGAGAAACATAATGAAATCAATACCAAGATATCCAAAGAGTACTAATTTTICT
TCACCACAGAAGGGATATTGGACAGACRAAAAATTTTGGGACAGAGGAATATCCACTAAATGATCCTTCCATGCCCT
GCTCAGATGCTACATTTTCCATTAAGGCTCICTTGACCAACCCATAAGGAGATGATCTCCAACTCCTCTGAACATCT
GGAACATTGCATTCTACTTATTTTITACTGTICTICCTATTIGTAATAATTGTTGGCTATTCCTTATTAGACAAATTATAA
GCTTTTATGGGACGGTGATCAARAGTCCTAATTTATCTTGTICTTCCTACAGCATTICAAAGCATTGTAGACCTTCAAT
ACATAGCAGTCTICGAAGCCAGAGTATTAGTATTTTTTICTAAAACTGTATTICATCGCAACGAACTCGATGGATGTIC
AATAAARAATGTATTIGAATAGTCATTCATGCAGATAGCAAATTTCTTAAAACATTTCTITACTCAATGTITACTTATAT
TCATCATGAATATAAATTTAATATAATAATATCAAATCCCATTACATTTAGTACAAAGTARATATACCAATAATTTT
ATATATGTTTAAGTGAATTTTTATATTTCATATTATTTGTGAATGATACACATCGTCGTGGAARATTTACAACGTTG
AAGTAAATTATACAATATAGGGTATTTGTATTAAAATACATTTCATAGAAGGTGCTITAAATTTAARRAGTTAGCAT
GAATACATATTAAATGTAAAAGAGTCTTTARAATGARAAAATATTTCACACTTGTGGGTTTGATCTAAAAATATCAGT
CGCTATATGATATGGCTAGACAGATTTGAGTAGGTATAATTTTAATGAATAATATTGTGTGATATTTTAGGGTCCAA
AATTGAATGTTTCTATTAAGTAACAGATATTTAAATGCCAAGCAGAAGCTACACTGGCAAAACAAGATTTAGTATGT
TATCTTAAGTGTATCCTAAATCCTCTITICATCTTATGGAGAAGAAATACATGCTTTTAGTTTCCAGCCACTCCTIGTIC
TATATTCATITAAAATAAACTATTATTTATATCAGATATGATGCCATGTGAGTCCACAATTTGTAGTATAGAGARAT
AATTTCATTGAATTATTTTGGCTGTITTIGTACCTGAGACCTGATTICTGAATCATTITATTITTITCTATTITAAGTTIGTIGCT
ATTTTATGATCCTACCTATGGCTATGTTCAAAACAATGACAAAATATATTTTACCCTGATCTTITITTTTCATTATTAT
ACTTTAAGTTCTGGGACACACGTGCAGAACGGGCAGGTITTIGTTGCATAGGTGTACACGTTCCATGGTGGTTTGCTGC
ACACATCAACCCATCATCTACATTAGGTATTTCTCCTAATGCTATCCCTCCCCTAACCCCCCATCCCCTGAGAGGCC
CCGGTGTIGTGATGTTCCCCGCCCTGTGTCTATGTIGTTCTICATCGTTCAACTCCCACTTATGGGTGAGAATATGTGGT
GTTTGGTTTTCTGTTCCTGTGTTAGTTTGCTGAGAATGATGGTTICCAGCTTCATCCATGTCCGTGCAAAGGACATG
AACTCATTCTTTTTTATGGCTGCATAGTATTICCATGGTIGTATATGTIGCCAATTTTCTTTATCCAGTCTATCATTGAT
GGGCATTTGGGTTGGTTCCAAGTCTTTGCTATTGTAAATAGTGCTGCAATAAACATACGTGTGCATGTGTCTTTATA
GGAGAATGATTTATAATACTTITGGGTATATATGCAGTAATGGGATTGCTGGGTCARATGGTATTTCTGGTTICTIGTAT
CCTTGAGGAATCGCCACACTGTCTTCCACAATGGTTGAACTAGTTTACAGTCCCACCAACAGTGTAAAAGCGTTCCT
TTTTCTCCACATCCTCTCCAGCATCTGTTIGTTGCCTGACTTTTGAATGTTCGCCATTCTAACTGGTGTGAGATGGTA
TCTCATTGTGGTTTTGATTTGCATTCCTICTAATGACCAGTGATAATGAGCTTTITITGATATGTTTGCTGGCTGCAT
AAATGTCTTGTTTTGAGAAGTGTCTGTTCATATCCTTAGCCCACTTTCTGATGGGTITTITTITITITITCTTGTAAATTT
GTTTAAGTTCCTTATAGATTCCGGGTATTAGCCCTTTGTCAGATGTATAGATTGCAAAAATTTTCTCCCAATCTGTA
GTITTGCCTIGTITCACTCTCATGATAGTTTICTTTTGCAGTGTAGAAGCTCTTTAGTTTCATTAGATCCCATTTGTCAAT
TTTGGCTTTTGTTGCTIGTTGCTTITIGGTGTITTTAGTCATGCAGTCTTITCCCCGTACTTIGTGTCCTGAATGGTATTGC
CTAGGTTTTICTTCTAGGGTTTTGATGGTTTTCGGTTITITAGGTITAAGTCTTTAATGCATCTTIGAGTTGATTITTTGTA
TAAGGGGTAAGGAAGGGGTCCAGITTICCGTTTICTGCATATGACTAGCCAGTTTTCCCAACACCATTITATTAAATAG
GGAATCCTTTCCCCGTTGCTTGTTTTTGTCAGGTTTGTCAAAGATCAGATGGTTIGTAGATGTGTGGCATTATTTTTIC
TGGCCTCTGTTCTGTTCCATTGGTCTATATATCTGTTTTGCTACCAGTACCAGTICTGTTITITGCTTACTGTAGCCTTG
TAGTATAGTTTGAAGTCAGGTAGCATGATGCCTCCAGCTTTGTTCATITTACTTAGGATTGTCTTIGGCTATACAAGC
TCTTTTTTGGTTCCATCTGAAATGTAAAGTAATTTTTCCTAATTCTGTAAAGAAAGTCAGTGGTAGCCTGTTGGGGA
TAGCATTGAATCTGTAAATTAATTTGGACAGTATGGCCATTTTCACTCCACTGATTCTTCCTAACCACGAGCATGAA
ATGTTTTTTCCATTTIGTITTGCGTCCTTTCGTATTTTCTTGAACAGTGGTTTGTAGTTCTCCTTGAAGAGGTCCTTCA
CATCCCTTGTAAGTTGTATTCCTAGGCACTITATICICITTIGTAGCAATTGTGAATAGGAGTTCACCCACGATTTGG
CTCTCTGTTTGTCTATTCTTIGGTIGTATAGGAATGCTIGTIGATCTTTITCACTTTGATTTTIGTATTICTGAGACTIGGCT
GAAGTTGCTCGTAATGTTAGGGGCAGCCAGAGAGAAAGGCTGGGTTACCCACAAAGGGAAGCCCATCAGACTAACAG
TGGATCACTCTGCAGAARACCCTACAAGCTAGAAGAGAGTGGGTGCCAATATTCAACACTCTTCARTAAGGGAATTTT
CAACCCAGAATTTCATATCCAGCCAAACTAAGTTTCATAAGCAAAGGAGAAATAAAATCCTTTACAGACAAGCARAAT
GCTGAGTGATTTTGTCACCACCAGGCCTGGCTTACAAGAGCTCCTGAAGGAATCACTAAACATGGAAAGGAAALACC
GGTACCAGCCACTGAGAGAAACATACCAAATTGTAAAGACCATCGACCCTATGAAGAAACTGCCTCAACTAACAGGC
AAAATAACTAACCAACATCATAATTACAGGATCACATTCACACATGACAATATTAACTTTAAATGTAAATGGGCTAA
ATGCCCCAATTAAAAGACACAGACTGGCAAATTGGATARAGAGTCAGGACCATCAGTGTGGTGTATTCAGGAGACCC
ATCTCACATGCAAACACACACATAGGCTCAAAGCAAAGGGATGGCGGAATATTTTCCAAGCAAATGGAAAGCAAAARA
AATAAAAAATTAAAAAAAATAAAARRARAAAAACAGGGGTITACAATCCTAGTCTCTGATAAAACAGACTTTARAACCAAC
AAAGATCAAGAAAGACAAAGAAGGGTATTACATTACATAATGGTAAAGGGAGCAACGCAACAAGAAGAACTAACTAT
TCTAAATATATATGCACCCAATACAGGAGCACCCAGATTICGTAAAGCAAGTTCCTAGAGACCTACAARAGAGACTTAC
ACTCCTACACAGTAATAGTGAGAGACTTTTATACTCCACTGTCAATATTAGATTAACGAGACAGAAAATTACCCTGA
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TCTTTAACATTCCAGGCAAGTATGTTTTCAGTCATACATAGTACGTIGAATCTGTTATATTITTARATCCAAGCTTTITG
GAGGACAAATGATTTICACAGTTATACAACTCAGCCTCTICCCAGACTCAAGTCTCTCACTTGATGCAGTATTCCCACC
CCATCTTCAATAAAAGAAGAAAGCATGAAACATCGCATTIGATATAGGGAAAGTATATCTGAGTTTTCTATATAGCAT
ATAAAGAAGTAAAATAACTCTGTGATTTGTGATGAGATAGATITAGCTGCAACAATGAGGTCTGGATATTAATATTG
GATTAACTTCCTTTGAGATTGCAACTTCCATGTGGCATTICAGCACTTTCCTTIGTITTTCTCATATGTAGGCCGAGAAT
AAAATTATCCTIGTTICTATTTCCCAACATGAAAGGTCTITTAACTGTTTGAAGACATATGTTTCATGTGAAACCAAG
GAATTGCTACTGCAATTTTGTAAGACAGAAGTTAGCAAACTTATTCTGTAAGGARCAAGATAGTARATATTATAGGC
TTTGCGGGCCATATGGTCTATCTCACAACTATTAAACTCTGCCATTTTTTTTTTTTTTITGCAAAARGCAACCATAGAC
AATATGTAAATGAATGAGTGTGATTATATTCCAATAAAACTTTATTTTTAAACTACAAGACTAGTTCTTAAAATAAA
ATTTAACAAAGAACTATTATATGATCCAATAATTCCACTTCTGGGTATATACCCAAAATAATTGAAAACAGGTATTC
ACACAGATATTITGTACACCCAAGTTCATAGCAGCATATTTTACTGTAGAGAAAAGGTAGAAACARATGTACACTGTG
TACACTGACCAAGAATGGAGAAACAAAACGTGGTGTATCCATACAGCAGAACAGTATTICTGCTTTAAAAAGGAATGA
AATTCTGTCACATCCTAARAATAGGGATGAACTTTGGAGATATTICCACCTAGAGTAGTTAAATTCTTAGACAAATAGT
TGCATGGTTGCCAGGGACCAGGGAGGGGTAGGGGAAATGAGCAGTTCTTGTGTCATTGGTATAGAGTTTCAGTTTAG
ARAGATGAAGAGTTITTIGGAGATAGATGGTGGTGATGTTTACATATCCATGTGAATGTATCTAATGCCACTGAACTGT
ATACACTTACAATGGTTGAAATATTTTGTATATTITTCCCACAGTTAAAAAAGACAAGCCCATGTGCCCARAATTGCTG
ATATARATCTGTATTCCTATTAGTGAGCAGTAATGAGCCATGTTTAGTGCAGCTGATATGGTTAAGATGGAACAATT
GCATGTAATGCAATGGTGGGTAACATCTAATAAAAATTGGTACTCACCAATTTICCATITCCATTIGTGGATATAAACA
CCCTTCACATTATGAATCATGTTATTTGTTATTTGTGTACTTACTTATTAAATCACTTTITCTCCATCTCTCTCACCT
CTATGACTCTIGTACATGTACAAACAACATACACACTGTGAACTICTTITAGAATGACAGTTACATTTTICGTTACTTGA
TTCATTGTTTGGCCAAGTAGATACCCAGTAAGCATAACTAGCAAGTGAATAATGTATATGTGATCATTTTICCTTTITIC
AAAAACCACTTCTTATCTCTACCACACCACCACACATTATTATATGCTACACTTCTTATATAAAACAAAAAAGAATA
GGCCAGGTGTGGTGGCTCTCGCCTGTAATCCCAGCAATTTGAGAGGCCGAGGTGGGCAGATCACTTGAGGCCAGGAG
TTAGAGTCCAGCCCAGCCAACATGGTGAAACCCCATCTICTGCTAAAAATACAAARATTGGCCAGGCGTIGTTGGCGCA
TGCTTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCACTGGAACCCAGGAGGCGGAGGTTGCAGTGAGCT
AAGATCATGCCACTGCCCTCCAGCCTGGGCAACAGAGCAAGACTCTGTCTCAAAAACAAACAAAGAATAAATAAGCT
TTAATAAACTCTTTIGCAGAAGAGTTTITCATTTTITAAACATAGAGGAAARRRGAAGATGAGGATGAACGATAGTGATG
CCCAGAAGAGAAAATTGTGTAAGACAAAATCAATTGACCAGGCGTGGTGGCTCACGCCTGTAATCGCAGCACTTTGG
GAGGCTGAGACGGGCAGATTATGAGGTCAGGAGTTCGAAAACAGCCTAGCCAATATGGTGAAACCCTGTCTCTACTA
AARAATACAAAAATTAGCCGGGCTTGGTGGTGCACGCCTATAGTCCCAGCTACTTGGGAGGCTGAGGCAGAAGAATCT
CCTGAACCCAGCAGGCGGAGGTTGCAGTGAGCCAAGATCACGCCACTGCACTCCAGCCTGGGTGACAGAGCGAGACT
ACATCTCAAARAAARAAARARARAAGATTAAATCAATTTTAGATTGATATAGAGATAAATAATTCCCTAAGTACAATTA
AAGCAAGGATCAGACCCTGATGAGTAAGGATGATCTAACAAAGGGCTGACAATATAAAGTGAATGCGATTGTCACCA
AATAAACATCTCCCAAGAGCTTTGGGACAATCTTCAGCTAAGCATATTCTGCACTTTACATCGTITCTGCCATATGCC
CTATGTAGCTTTTCATCCTCCAGARATTITGAATAGCACACAGTATTTTTTGGCACCGAGTAATTGTGGAACTTARAC
TTCCTACAAAGAGAGAAGCTGTTTCAGTCAGCTAAGTGACCAGTTAGTAAGCAACTTICTATTCTCTTAGTGTCGATA
GGGTTAAAGACAGTCATAAGCTCCCCAAACCCTTGGCCGCCTCAATTTTTTCATTTAAATACTTATCTTCTTATCTT
CATCTATTTTTITAGAGTCACACATAAACTCTGTCTATGAGGTITCTTAAAGACCTGGACAATATATTTAATCTCTGTA
TCCTTAAATCTCACCATGATATCTCAAAGATGGTAGATAAAACTGTTTTCCCTCACTTICTCTGACTCCATACCAATA
CTTAATCGATCGGGAAAGTTTTATAAACCATTTACCGTTGAATATAAATATATATACACACACAAACATATATATAT
TTATATATATTTATGTATATATATATITATATATCTATATATATTTATGTATATATTITATATATATTTATATATATT
TTTATATATTTATATATTTATATATATTTATATATTTATATATATTTATATATATTTATATACTTATATATATTTAT
ATATATATTTATATATATTTATATATATTTATATATATTTATATATTTATATATATTTATATATATATTTATATATT
TATATATATTTATATATTTATATATATTTATATATATATTTATATATTTATATATATATATTTATATATTTGTATTT
ATATATATTTATATATACACATATTTATATATTTATTITATATATGTTTATATATATATATATATGGCACTATATATC
AGTGAGCAAAGGCATCATAATCTTTATTTTTATTTICTGTATTCATTTATTCAACATATAGTAATTCTGATCCTGTCT
CAAAAACTCTACAGARAATTAACAAAGAACACATTGTITTCTGCCTTTTTGGAGCTGAATGTITAGTGGGGGAAAATGT
ATTTTAAGGCAATAATCATATACATGAGTGTATATTTACAAGCCGCAGTAGGTGCTATGAATGAAAAGTATAAGGAG
CTATGAGATATTCTAACAAARAGAAATGCTGCAGTCTAGAGACTGAGAGTAATTATCTGTGAGGAAAAGTATTGAAG
CAGAGACCTGCAACTCAGTARAGAGTGTAGGGAGTCACATGAACAAAGTCTTGAGATGTTGGTAGAGATCTTGGAAT
GTTCGAAATTCTAAAAGAAAGCCCTTGTGTATGGGGTATGGTGAGAGAGGGAGAGCGTGGCAAGTTTTACGTTGTAC
AAGTCATTGTAGGCCACAAAAATAAGTATAGATTTTATCTAAGTGCAACGGAARACCATTACAAGTTTATTITTTITGA
TTCTTAAATTTTGTTITTACTTATTTATTTATTITCAAGACACAATCTCACTICTIGTTGCCCAGGCTGGAGTGCAGTGAC
ATGATCACGGCTCACTGCAGCCTITGAACTCCTTGGGCTCAAGCAATCCTCCCATATCACCCTCCTACCTCAGCTTCC
TGGGTAGCTGGGACTACTACAGGCATTTGCCACTATGCCTGGCTAACTTITAAACAATTATTTTGAAGAGACAGGGTC
TTGTTACGTITTCTAAGTTTCTAAGGCTGATCTTGGATTACTGGGCCCAAGCAATCCTCCCGCCTCATCCTCTTAAAA
TGGTGGGATTACAGATATGAGCCACCTCACCCAGCAAGGTAGTGACATAATCATTGTITITTGCTGAARACAATGTAC
TTTAGGGAACCTCCCTGAAAACAGAATGGCCACTTAGAATACCARAGCATAGACCAAGCCTTGAGATGGCAATGGAA
GTGGAAATAAACATGTCTTTGATACTTATGTTAATGGAGCTATTAGTAGCAACTTTTGACAGATTTGAAAGTGGAGT
TGAAAGACAGTGAAGTGTCAGGGATGATCCCTGAGCATATTAGATAATATTGAGCTGGAGAACAGAAAAGAAGGGGC
AGATTTGGAGGTGGAGACCTTTCTAGATTTATATTICAATTTGAGATACATCTGAAACATCTACATGAARCGTGGATG
AAATATCTGTGACCAAGATACATACGTGGGATACCTAGGCATGTAAATAATATTTAAAGTTATGTGAGTGGGTGCAA
TAACCTAAAGAGAGACTGTAGGTAGAAGATTGATCAGGACAAATCTTTGAGGAACTTTTTTTITTTAATTATTATTAT
ACTTTACGITCTGGGATACAGGTGCAGAACGTGCAGGTTTGTTACATAGGTATACACGTIGCTATGGTGGTTTGCTGC
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ACCCATCAACCCGTCATCTACATTAGGTATTITCTCCTAATGCTATCCCTACCCTAGCCCCCCACCCCCAACAGGCAC
CAGTGTGTGTTIGTTICCCCTCCCTGTGTCCATGTIGTTCTCACTGTTCCACTCCCACTTACGAGTGAGTCCATGCAGTG
TTTCATTTTICTGTTCCTGTGTTAGTTTGCTAAGAATGATGGTTTCCAGCTTCATCCATGTCCCTGCAAAGGACATGA
AGTCATCCTGTTTTATGAGGTACTTTTAATGCATTTAGTGACTGGGTAAGGAATAACCCTGAAAAGGAGCACAAAARA
CCATCGAGGTATGAAGAAAGCCAGGAGATGTAGTTTCACAAAGCAGCCAGTGGACAGTAATGGACACCAGCATAAGC
TTAAGACAGCAGTGATAGTGTTCATCAGTGCTGAAAACTCATTGGAAGTGGCTGACCATATGTTGATTGCGAATGCA
ATGCCTTCTCCCATCTCCTATTGCTTTTCACTGTTTCCGTCATGTCCAGAGTGAAAACACTGGGGAGGCAGAACTGT
GTACCAAGAAAAATGTTTTGTGTCAGAGGAAACAAGAGCTCATTAATTTICCTITTTGACCCGCATGGATAGGAATACG
ATAAGCAGGAGAAAAATAAAACCTGCTAAACTAGGCAAATAAAGCTTAATAGAARAAGAGAGAAAATATTGCTTACAA
AGGGAAGAAGACATTTGCCACAATATTAGCTAAAAAGAGAGTGAGGAAAATCCACATTTACCATTTTTATTATGTGT
TTCCAAAGTCGACATTAAGTGAATATTATCACTTTGAAGACAGAGAATAGATTGTAAGCAGAAGAGGAAGTGGGATT
TTTTAAATGGCATATATTTAAATGTTGAAAAACCCATTTCCAATACTCCCACTGAGATATATGCAATAAARACACTC
CGCAATCAGTAATATACATGTGAAGCTCCTAAAAATCCTCCATTGAGAAGATTCTATAAAACTATAAAGTATTATTA
TTTCTGCTATCAGAAAATAAACACATACTTTCTAAGAACAAGATGAAGACCTTAATTCATCTTCCCAGGAATATACT
TGIGTACTTAATGGTTCAAGGCGTTTGTGATGCAAARAAAGTGGGACATTATGTACAAAATAGTTTTAATCAGAAAR
TGAAGGAAGTTTIGGTIATGGTATGGTTCTAGGGTTGCAAGTTTTCCTGCAAARAGGGAGTACTTATGGCTAGGTGATG
CAGCCAAGGAAGCATCTICTGAGGACAGGTTATCCTGGCTCCTATTCCAAAATATTTAGGTCTCCTTGAGTGTTCGAT
CCTTGAACCAAGGACAAGAATAGAAAGAAATAARARGCCACTTGTATAAAGGTTGCCTITCATTTIGIGTCGAATATIG
ACAGGAGAAAGCCAGATTTGTAGCTTTTCCAGGGATAAGTGAGTCTCAGACACAGTTAAGAGCTTIGGCTTTGGAATT
AGATTGACCTGAGTTTGAATCGTGGCTCCATCAATCTCTGATTGTGTGAATTTTTGGCAAGTTTTAGCTGAACCTCA
ATTTTCTCATAAGTAAAATAGGCATAATACAGCTATGATTCTGACCCTTGCCATTAGCACTCTGAGCTACTTGTCAG
TGTATCCTGGTICTCTTCCTCAAGCACTTITTICCACTTITGTTATTTCAAGATTICTTTGAAATTATGAACAGTAGCTCTT
GATCACCAAACAAATGGGAGACCATAGATTCARAGGAACATTTTAGTAGGATATTTGATAAGCTTITGTATTITITITIG
TGCTTTGAAAATTAGAGTAGATTTAGATTTAAGGAACTATAAAGCTATATGTTTACAAAACTTTATTCAGTTGGGCA
GTTCTGACTCAGTAACTGAAATAAAATTGATGAAAACAAAACATATGTITTITACTGTTGTIGTTCACATTTAAAGATTA
TTTAATGCATAACCAAAATAGGTTICAGCAAATGTTTATACATACATGTACTTAGATATTITGTAATTICTTATGGTAGA
GCATGGGAATGAATGAGAATTCTCCTAGGCTGGAATAAAACTAATGTCTAACTAAGAATTGGCCTTTCACTTCACGA
ATATATATCATTATATATAAAAGATTCATCCTTTGTTAACTTATTTIGTTTAGCTTAGTACTTITCTAAGTACTTTTICT
ATCCTGTCTTGGTCCCTATATAAGAATGATACTATTATAAAAATGAACATCCTATTATTTCATAATGATTAGCATAT
CAGCATATTTAAGAGCAATGCCTATATCTTITACCTTICATTATTATTITTICATGTTTAAAATCCTGATAATTCTAGARA
AACAAGGTTGTAATTATCCATTCATAATAAAAGTCACACCAAGTTATICTTGATAATTAACTTGGCATAGTGGAGTG
CACTGAGCAATTAATAATTAATTACGTGGTTACTAGCTCARATTTTATTGAGAACCAAGGAGTTAAAATTAATAGTA
TTGTGTTTGCAATGAGTTAATTACTTIGTTTICTTTGTTTTTTTTTTTGGAATAGTGCCATAATTAGTATCCTAATAG
ARACAGAATATARAGTGGGTTTCTGAGTGCTTGCTTGTCGAGGTGTGTAACAACATATATTTTAATTATAATTTGAG
TCACTAATTGTTGTCAAATACAATTTITAATTITCTTAGTTCAGAGATTAAAAGATATGTAAACAGCTCCAAAARAGAA
TATGATAAGATGGTTTATACAAGTAAATAAATAACTATATGACTTCAGAAGTTITTATTTAACAACAGTTGTATAAGT
GTITTTAACTAATGTTAACAATGCCTTTTTTGTAAATCTCCTCTACCACAAATATGAGATARATTTAAGAACGGCATT
TTCATTAAATATTGATTATTAAAATTCATATATAAGTATTGGCTGTACCTGAGCATTTACAGTGAAACCATGAAGGA
CTGGCAGGTTTGGGGCTGTTTGATAATATCCTTICCTTAATCTTTCTTCGTAGCATCATTGTTTAATTTTGGCTGACC
ACAATCACTTATGAAAAGARACAGCTCAAATAATTAGTATAACCTCTTTCTCTITCATAAAACCTTCAAATCAATGTG
GTCATAATTATGAAAGTGTAAGATTATAAAATCTTCTCATTTARATATACATCTTCATATTAGCAGACTTGGCTAAT
TTCTTCATTTATCCTTGACATCCACACTTAAACTCTGTCAAACTGGTCATTCATAGACTCATTATTCATTCAACAAR
GATTAGTGIGACCCTACTATGATTCTIGAGGGCTAGAAATATAAAACTGAATAACATATAAACCCTGATTITCTGTATT
TATATATACAGAAAGGAATTATGAACTCACAGTTTTAATGCACAGTGACGAGTCCTCAGTTCATGTCTIGCCTTGGGA
GCTAGGCATATACCAAAGCAGGACTIGTICTAACACAGTTTGGGGGTCTCAGTCTGGAAGGATCCGGGTGAGATGATCC
TTGAATTGAGTTCTAAAAAATGAGGAGAAATTATCCAGATAATGGAAAGT TTAGGAGAAATTAACCAGATAATGGAA
AGTTTAGGAAAGAAACACTATTTATATGTCAAGGACAAAGTTTGACCAAATGTGTICTCTGAATCTAACTGGCTTTAT
GTAAGATARARATTAAAAAATAATTGTCACTAAGGTTTTITCACATCTGCAGCAACTACCATCATATCTGGCTCAATAT
TTAAAAGAAATACTTAACGATTTITTIGGCATTTATTGCTACTATAATAGATTIGTGCTATTTAAAGAGARATTCTAGAT
ACATGCCAAAGTATTITTCAGGTGAAGTAATGTGATTCGTGGGITTTIGITTITGACAAACTTICCAAGGAAATTATTTTT
AATATAAAGAGCAATGGAGGAAGATTAAACAAGATTCGCAAATGTTGATAATTGCTCAAGGTGGTGACAGGTGCATG
GGGGTCCATAATATACTGTTCTCTTTACTTATATATGTCTTTGAAGATTTTCATGATGTAAAATTTTAAAATCAGAA
TTACAGTAATACCTCITTCTTTGACAATCGTTTICAAACTTIGGTTCAACAACTGAATTTAAATTACCTACATGGCTA
TAAAAATAAATTAGATATCCTGGTTATTIGGTCTGGGGTGGGTCCTGGCCATATCTGTAGGGTGTGTGGGTGTIGTGT
GCATTTAGCTTCACATTTGACTCTGAAGTACGTGGAAAACCAATTCTGGGCTCTACATATGCAATTCCAATGCCTGA
CATTAGGTGGTGCTGGTTGTGAGCCATGATTTCAGGTTTGACTTGTAGAGTTAACAGAAGTGATATCACCACCGATC
CCACAGAAATACAAACTACCGTCAGAGAATACTACAAACACCTCTACACAAATAAACTAGAAAATCTAGAAGAAATG
GATACATTCCTCGACACATACACTCTCCCAAGACTAAACCAGGAAGAAGTTGAATCTCTGAATAGACCAATAACAGG
AGCTGAAATTGTGGCAATAATCAATAGCTTACCAACCAAAAAGAGTCCAGGACCAGATGGATTCACAGCCGAATTCT
ACCAGAGGTACAAGGAGGAACTGGTACCATTCCTICTGAAACTATTCCAATCAATAGARARAGAGGGAATCCTCCCT
AACTCATTTTATGAGGCCAGCATCATTCTGATACCAAAGCCGGGCAGAGACACAACCAAAAAAGAGAATTTTAGACC
AATATCCTTGATGAACATTGATGCAAAAATCCTCAATAAAATACTGGCATACCGAATCCAGCAGCACATCAAAAAGC
TTATCCACCATGATCAAGTGGGCTTCATCCTTGGGATGCAAGGCTGGTTCAATATACGCAAATCAATAAATGTAATC
CAGCATATAAACAGAGCCAAAGACAAAAACCACATGATTATCTCAATAGATGCAGARAAAGCCTTITGACARAATTCA
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ACAACCCTTCATGCTAAAAACTCTCAATAAATTAGGTATTGATGGGACATATCTCAAAATAATAAGAGCTATCTATG
ACAAACCCACAGCCAATATCATACTGAATGGGCAAAAACTGGAAGCATTCCCTTTGAAAACTGGCACAAGACAGGGA
TGCCCTCTCTCACCGCTCCTATTCAACATAGTGTTGGAAGTTCTGGCCAGGGCAATCAGGCAGGAGAAGGAAATAAA
AGGTATTCAGTTAGGAAAAGAGGAAGTCAAATTGTCCCTGTTTGCAGACGACATGATTGTTTATCTAGAAAACCCCA
TCGTCTCAGCCCAAAATCTCCTTAAGCTGATAAGCAACTTCAGCARAGTCTCAGGATACAAAATCAATGTACAGAAA
TCACAAGCATTCTTATACACCAACAACAGACAAACAGAGAGCCAAATCATGAGTGAACTCCCATTCACAATTGCTTC
AAAGAGAATAAAATACCTAGGAATCCAACTTACAAGGGATGTGAAGGACCTCTTCAAGGAGAACTACAAACCACTGC
TCAAGGAAATAAAAGAGGATACAAACAAATGGAAGAACATTCCATGCTCATGGGTAGGAAGAATCAATATCGTGAAA
ATGGCCATACTGCCCAAGGTGATTTACAGATTCAATGCCATCCCCATCAAGCTACCAATGCCTTITCTTCACAGAATT
GGAAAAAACTACTTTAAAGTTCATATGGAACCAAAARAAGAGCCCGCATCGCCAAGTCAATCCTAAGCCAAAAGAACA
AAGCTGGAGGCATCACACTAGCTGACTTCAAACTATACTACAAGGCTACAGTAACCAAAACAGCATGGTACTGGTAC
CAAAACAGAGATATAGATCAATGGAACAGAACAGAGCCCTCAGAAATAACGCCACATACCTACAACTATCTGATCTT
TGACAAACCTGAGGAAAACAAGCAATGGGGAAAGGATTCCCTATTTAATAAATGGTGCTGGGAAGACTGGCTAGCCA
TATGTAGAARAGCTGAAACTGGATCCCTTICCTTACACCTTATACAAAAATCAATTCAAGATGGATTAAAGATTTAAAC
ATTAGACCTAAAACCATAAAAACCCTAGAAGAAAACCTAGGCATTACCATTCAGGACATAGGCATGGGCAAGGACTT
CATGTCCAAAACACCAAARAGCAATGGCAACAAAAGCCAAAATTGACAAATGGGATCTAATTAAACTAAAGAGCTICT
GCACAGCAARAAGAAACTACCATCAGAGTGAACAGGGAACCTACAACATGGGAGAAAATTTTCGCAACCTACTCATCT
GACAAAGGGCTAATATCCAGAATCTACAATGAACTCAAACAAATTTACAAGAAAAARACAAACAACCCCATCAAAARA
GTGAGCGAAGGACATGAACAGACACTTCTCAAAAGAAGACATTTATGCAGCCAAAAAACACATGAAAARAATCCTCAC
CATCACTGGCCATCAGAGTAATGCAAATCAAAACCACTATGAGATATCATCTCACACCAGTTAGAATGGCAATCATT
CAAAAGTCAGGAAACAACAGGTGCTGGAGAGGATGTGGAGAAATAGGAACACTTITTACACTGTTGGTGGGACTGTAA
ACTAGTTCAACCATTGTGGAAGTCAGTGTGGCGATTCCTCAGGGATCTAGAACTAGARATACCATTTGACCCAGCCA
TCCCATTACTGGGTATATACCCAAAGGACTATARATCATGCTGCTATAAAGACACATGCACACGTATGTITTATTGCA
GCACTATTCACAATAACAAAGACTTGGAACCAACCCAAATGTCCAACAATGATAGACTGGATTAAGAARATGTGGCA
CATATACACCATGGAATACTATGCAGCCAGAAAAAATGATGAGTTCATGTCCTTTGTAGGGACATGGATGAAACTGG
AAACCGTCATTCTCAGTAAACTATCGCAAGAACAAAARACCAAACACTGCATATTCTCACTCATAGGTGGGGTGGGA
ATTGAACAATGAGATCACATGGACACAGGAAGGGGAATATCACACTICTGGGGACTGTIGGTGGGGTGGGGGGAGGGGE
GAGGGATAGCATTGGGAGATATACCTAATGCTAGATGACGAGTTAGTGGGTGCAGCGCACCAGCATGGCACATGTAT
ACATATGTAACTAACCTACACAATGTGCACATGTACCCTAAAACTTAAAGTATAATAAAAAAAAAAARGTTCGTTCC
TCTTGTTAGAATTTTCATACAAATGCAAGACTCCTTATTTTCAAAGAGAAAACAAAATTTTATATAAACTAATACCT
GAGAAGAATAGGARAAATTAATGATGTATGGGATAGGTACTGATAAGAACCTICTITICTITITIGTIGTACATTGTGATARAA
CTAATGTTTAACTTIGAGTCGATGTGCTGGAAATACTTIGTTAAATTTTCAAGAATTTTGAGATCTGTTARACACAACC
ATTATCAAAAATTAAATTATGGTAACTTACATTAAATGAAATATATTGTTICACAAATGTACTAGATGCACAAAAGTC
ATCACTACCTAATTCTTTTATTATATTTCACTATTATCTACGGGTTTGTTACCTIGTATAATGGAATGACTGTATAAT
GGTGTAGTGCTAACTTCATGTTITGGTIGACATTATAATGATAGCTTAAAATTAAACATACTGGGAATATICAAATATG
TCCTTCCTCTCAGGGGATCTGATTGTTAGACATTTACCAGCATAGCACTGICTITAATTAACATCATATAATIGICTT
TTATCCTTAAGATGTTGAGCCAGTAAATATCACAGGAGAGTTTGTTCCTTAGGTTTTAATACTTGCTTITACCAGTTT
ACTGTAGCATCATGTGAAACCAGCTTCTAGACCAGCTGTICTTTAATTGGTATGTACCCAAGCTAATCCTTGTICAGGC
TATCATCAACCCAAGCACTTTTGAAGTTATTTTTATTATTACGCTACAGAAAGATTTTATGGCCTTTTTGCTCTTTT
CTTTACCCTAGCCCTAGGATCATATAATTITCATCTICCTATTTATTCCTATTTATTTCCTTATCTAARATCTTACTTA
ACTAGCTTGCTTGCCTGCCTGTCTGCCTGTICTGCCTGCTTGCTTGGTTTTTICTITTITTITCTTITICTTITTICTTTACTTC
TGCTTTCCTTTCCTTTCTTTTGTTTCTTCCTTCCTTICCTICCTTCTTICCTITTICCTTTCCTITCTIGTTCCTITTITCCTTT
TCCTTTTCCTTTGCGTTCCTTTGCTTTCCTITGCTTITCTITCGCTTIGCTTITCTTTTCAGTACCACAAAARAMACTAACAA
TAACAAAAATATTGCTACAAAAATTGTGACCTCCCAATTCTATCCTCATTTCACGGACCCATAAAATGATTATATAT
CTATGCCAATGCGTTCTAACTACATGATATTATTATTGATGATAAGAGAATCCAACCCTCAAGAAATGAAGTATTAT
AATGTTTTAGAACACACAGAAGCATTTTTAACCAAAATGTTCCATGTGATTTTATAGGGTGCATGTTTTACCTITIC
TTATTTGGAAAAGTAGCAAAAGTATTAACAAATAAAATAAGTTACATACTCTTTGTATATAAATCTTICGTGTACAT
AATAATGCCATTTCCCTTCTAGTGCTTCCATTATTGARAAAAAATAGACATATAGCAACGTGCTAGACATTGAAGTT
AACTGTTAAAARAGTCATCAGAGGGTAATGTTAAAGGTGGTATTITCAGGTAATAAAGCATATGCAGAATGATTCTATT
GGCTTTATTTCCAACATGAGTGTTATTAGTACCAAGGACACTGAAGTTTAAAGGAGGGGAGTGATGAGACTGATCAT
TACTTTGTCTTCTGTAACAGGACTTAGGTGGCCCAGAGTGATCCTTGTTGGTTGATTGGTTAGTTGAACTTCTATTT
TIGTITACTAGGCCTGCAGATCTGTIGGAATCTCCAGAGTGCTGTGTAATGTTACATAGGCCACACACCAGACACTGTT
CCCTGAAGGACTGAAGGTGGAATTGGAACAATATGTAGACAGTICTITGTTGCAGTTACCAAGGAAATTIGGTTAGGA
TTCAGGCCTCCATGTCAGAAAAGGAAGTCTATTTTATGTGCTAGAAAAATAACCCTAATCATCTTATCTTIGGGTICTC
TCTGGGGAGCATGATGATCTACCTGGTICTTGTAAACTGTATAGAACCGGCTGGGTTGAGACACATATGTCTCATAAC
AGAGCTTCCACTTAAGGCTATAAAATAGTGGTCCCTCTATTGGGTATATGCCTTATGGAAAAATATACGTTATGCTG
GTACCTATTATAAAAACCAATGCAAAATGATTAGAGATTTCTAATCCAAGTGTTATCCTCATCTGCTCCCAARAATAC
AGCAATGAAAAAATAGAAAATAAAAAAGGATATATTTACAGAACTGTATTTACAGAAATATATGTTGATGACAAGAT
AATCAAATACATATCAAATCATGATGTGTATTTACAGAAATATATTTACAGAAATGTAARGCAGAGAATGGGGCGGA
AGTCCCTGACAGACTTGACACTGAACCACAAAACAACAGTGGAAGCCAGGAATTTGCGATGCTGCGGGATAGTTGGGA
TTAAAATTGCTTCAAGCAAGGTGTGGAACTGGAGACAAACTCAGTATTCAAAACCAGAGGCTGGGCTGTGGTGCTTG
CATTCGTGAAAGAARACCTGGGGAAAAAGTGCTTCTTCAGGCTGTAGCCTGACGCTATGGCTTGCCTAAACTTATGG
GCCTATGTAGGTGTAAGAATAAAGACATAGCCTTGCTGCTGGGAACTGTGTTIGCATCTGTTCTCTTGCTTGATGAAT
GGATTGAAATTATCCCCAGTAACATTGCAGTGCAAGAACTTTAAACCTTAAAGGGGTGGCTGGAGACCACGGGACGTC
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GATGCACATGCAACTACTAAATGCTAGATGAGGATACCTGAGGAGAGAGAACAAGACACAAACGTGAACATGGACCT
CCAATAGAAATGACAATCGAAAACATACATTTATCTTCICICTICTCCCAAATTGTTCAAAGATTACGCTAAGGGAAT
AAAAACAATACAGTCATAAAATGACAAATAAAATGGAAGAAGAGACATCTGCACAGACATATCAAGTCAATGAGATG
AAAATTAGGACAAGTAAGCCAATTTIGTITTTTCAGGATCCCAGAAAAACTTGTGGATTGAAGACGCTAGGTGTTTTAG
AAGGCCATATATTCCCGAGAGGGGCTGGAAATAAAGGGGTTIGTTTITGAATCCCTTAAAAGGGGCAATTACATTTCAT
GTCCCCAGCTCAGGGTAGTTAATTAGACACTACTCCTCTCTCATCCCAGCAGACGTGAGTGAGTGGTTTGCTTTCTG
GTGAGGCTGAAACAACTTTTGGCATTTGGACAACAGGATTAGTTGATGGAAGAGAGAGCCACCATACTGAAAATACA
GGATTAAGTTAAAGTCAACATATTTAATGGTGAGACCAGCAGTCCCTCTITCACCTICTTGGCTCTTAAGTTTCTATC
CTCTIGGGCAGTAGATTATAAATTTATICTCCTGAGAGCCTACCTGCAATACGAAAACTATTTTITAGTCAAGTTTTAT
TGCTATAACAAAATACCATAGACTGGATGCCTTATAAACAACAGACCTTTATTTCTCACCGTTCTGGAGGCTGGGAA
GTTCAAGATCAAGGCACTGGCAGGTTTGGTGTICTGGTGAAAGCTCATTTCCTGTCTTCTCACTGTAACCTCACAAGG
CAGCAGGTCCAAGGGAACTGTICTTGGGCCTCTTTTGTAAGGGTACTATTCTCATTCTGGATGGCTTTGGCCTTATGA
CCTAATTACCTTCCAAAGGCCCCACTTICCTAATGTCATCACCTTGAGGGTGAGGATTTCAACGTATAAATTTTGCAA
GAACACACTCAGATCATAGTAACCTACAATTAATGATATGTAATGATCCACCAGTGAAATAGCCAGATCTGTGCCTA
ATGACCATATATTGAAGCCCACCAAGTATAAGCCCTACATACGCACAAGGAATTTCCAAAAGCATTTAATGCCTCAG
TTTTAAGAGACAATCAAGGATTTCCAGATATTTGAACATGTCTCAAAGATGGAAGACAGAAACCAACATAARAACAA
AAAGCAGAAATATTGGGAAAAANACAATAGCCACATAAATGAAACAGAAATCTCTGCAGAAAGAGAGACAAGGCATA
GACCTTAAGAAAACTTTTTAAAGATAGCTATAAAATTATTATCTCACAGTGAGACTAGTCACTGTATTCATAAGAAA
GAACAAGAGACTATAGAAGGTGGTATTTCCGAGAAAGATAAGGGTTATTTAAATTAATAGTATAGCAGGTTAAGTTT
TTAAATTCTTAATTGTATAAATTTATGGGTTACCAGTGTAATTTTGTTATATGAATATATTTTATAGTGGTGAAGGC
AGAGCTTTTAGTATATCCACCACTGGAATAACATACATGGTATGCATAGCAGTTTTAGAGCAATGAAACTACTCTIGT
GTGATACTATAATGGTGGATACCTITTICATTATATATTTGTCCAAACCCATAGAAGATACAACATCACAAGCAAACTC
TAATGTAAACTATGGACTTCGAGTGTTAATGATATATCAATGTATGTAAGTCAGTTATAACAAATGTACCACTCTGG
TGTGGGATGTTGATAGCGGGGTAGGCTGTGTGTAATGAGGAAGGGGGCCAGAGAGTATACGGGAAATCTCTGTACTT
TCCCCTCGATTTTGCTATAAATGTAAAATTGCTTTAAAAAATCAAGTCTATTAAARATGAAGAGCAGAAATAAAAGT
TCAAAAGTAGAAGATAAATTTGAAGAAATATCTCATAAAGCAGTATAAATAGCCAAAAGCATGGAAAATGGGAGAGT
ATAAGAATCTTAGAAGATCATTICTAGGTAAGTGTTTCACAAATAGAGGTGATTTTGTCCTIGCAGAGGACGTTTGACA
ATGTACGGAGACCTTITTITCGTITGTICACAAATAAGGAAAGGATGTACTACTGGCCTCTTIGTGAAGAGTGACGCAAGAG
GAATGCACCATGCAGCCATCCACAACCAAGAATTACTCATTTCAAAGTGTCAATAGTGTTTATGTTTAGAAACCTTIG
TTCTATGTAATCCAACATTCAAATAATAGATGTTAAAAATAAAACAGAAGAGAGGCAACTGTGGAGAGAARATTATC
ARAGAAGTGACAACATCAGTTTICTTAGAACTGAAGAAAATGAGTGTCCAGGTTTAAAGGGCTTACTAAATGCCCAG
CACAGCAAATGAGCTAARAATCTACACCAAGGCTCATCATCATAAATTTTTACAAAAACAAGGACAAAGAGAAGTTC
ACAGATCAGAAATCAGAATGGCTTTGGACTTTTCAGCAATAGCCATGGAAAATAGCAGAAAGGAACACTTCCTTTAA
ACTTCTAGGAATAATTAACTTTGGCTTTGATTTCATATCCTATATGAAATTATGTTCACAAATTCTGTGATGCTICTT
CTATTCAAGAGTTACAGCTAAATGTCCCTGTCATTGAGTGTGGACTAGATTCAGTIGACTCTTITTIGTGATGATATGTC
ATTTCCAAGTGTAGGTTGTAGAAAGACTGTGGTTTATGTCTIGTIGTTCTICCATCCACGCCTATCTCTICTCTGIGTICT
CICTTTCTCTCTCTCTCTCTICTCTCTCTCTCTCTCATGCATTGCTTCTICTGTGGGAACACATGTCATGAGCAGCCC
TATGGAGATGCACGTATGCTGAGAAACTAAGGCCTICCTGCAAAGAGCCACAAGAATGAGCTTAGAAGTGCATCATTT
AACACCAGACAAATCTCGAGAGGCTGCAAGCATAGACAACAGCTTAACTACAACCTCATAAAATAAGCTATGCCAGT
CCCACCCTGCTAAGCCACTCTCAGATTCTITGACCTTCAGAAACTGCCAAATAATAAACATTTITTGTTTTTAAGCTGC
TAAATTTTGGAATGACTIGTTATTCAACAATATATAAATTGTACACCCTGATAAACTATARATTGTGCGGAGAAAAT
AATTTTCAGAGATAGCCTTATGTACTCCCCTAAACCTTTTTTICCCCAGAAATCTATTTTCAAAAATATACTCTACCA
AGTGAAGAAAGAAACCAAGAAAGACAAAGAATGTTTAGTTGTGATTGGAGATCAGAAGGAGAGTGTTTTAGGCATGA
TTCGCCTIGTTATGCTGCAATAATAAGCAATTICCAAAATATTAGTGGCTAGAAACACAAAGGTTIGATTTITGTATCTT
TGCAACATATCCAACACAAGTCAGICAAGGGTTCTGATCATTIGTAGTCACTCAGGAATCTAAGCTGATTCAGTCTCT
AGTATTCTATCATTCTACCGTAACAATAAGAAGCTTTAGCGTTCACCATGTCAGTCAAAAATGCGTGGAAAATTTTA
AACTGACTCTITACATGCCTICTATGTAGGAGTGATATATGTCATTTITCATTITCACTICATCATCCAAAGGAAGTCACG
TGGTCATGCCTAACTCTGAGGGGACAGGGGATTATAATCACTAATATTTTTAAGAGAGGTAAGAGAATTAGGAAAAT
ATTGGAGCATTAGTATTACCTIGCAAAGCCTAGGATCCGGAARACAGAGAACCCAACGTGGGAGGAAGATGCAAAGTG
GTGCCAGAAAGATGGTGGAGGAGATCCTGTAACAACAGCTGTATAACAGTTGTAGAGAGARACCTGTACAGATTGGA
GAAGAAAATAGTGCTCCAGGAATTTTGTTACCAAGAAAAAAAAARATCTAATGTATTCGAATGTATTGAGAGGTGGTA
TTCTTATTIGTGTAAGAGTATAATATATGACATGTATGACAGACAGAAGTACCATTTAAAATTTTATTARAACATAAGA
ATTAGATCCCTATCTCACACTGTACATAAACATAAAAATGGTAAATTGATGGATTGCCTAAACATGAAAGGCAAAGC
ATTAAAATATATAAAAATATTTTGGGGCATGTAGGGCAAAAGAGGTGTCCCTTAAGCAACAGCACAAAGCAAAAATT
GTAAAGAAAAAGACATATATTTGATCATTITTAATTAAAAACCTGTACAATGCAAAGACTTCATAAACAAAGAAAAGA
CATAGGCTCAGATAGTATATTTGCAATACTAAAACAATAAAGGATTTATGTCATAATTTAAGAAAAATATTTACCTA
TCAATAGAACAAAATAAAARATAACCTAACAGGAAAATATTTTTAAAGTTTAAAAAATAATAGACAGTTICACAGAACA
TCTGTATGTCAARATACACTTATGAATAGATGCTAACTCTCATTITATTATTGGAAAAATTACTTCATATTAGTCGGTT
TTCATGCTGCTGATAAAGACATACATGAGACTGGGTCATTTATACAGGAAAAAGGATTTAATGGACTTACAGTTCCA
CACAGCTGGGGAGGCCTCACAATCTTGGCAGAAGGCAAGGAGGAGCAAGTCACATCTTACATGAATGGCAGAAGGCA
AAGAAAGTCCCCTTTATAAAACCATCAGATCTCATGAGACTAATTTACTATCACGAGAACAGCATGGGAAGGACCTG
CCCCCATGATTCAATTACCTCCCACGAGGTCCTTCCCACAACATGTAGGAATTCAAGATGAGATTTGGGTGGGGACA
CTGCCAAACCATATCGTACTAAGTGAGATAACGTACTCCCATCGGACTGGAACAAGTAAAAAATAAAATAAGATTGT
GAAAGGTCACAAACTCTCATTCTTGTAGAAATTTAAGTTGGTACAACCAATTTAGAGTGTAATTTAGCAATAATCTA
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GTTAAACTGAGGATGGCATGTCCTACCAAACAGCATTCCAGTTAATCACATTGAAGATAGCATGATTGTTCTCAGGC
TTCCATATTTTCTGTTGAACGGTAAGTTGTCAGTCTAATTGGCATTCCTTTAAAATAGACTTGTTTCCTCTTGATGA
TTTTCACATTGTAATTTTGTICTGATTTTCAGCACTTCACCGGTCTTTAAATGATTATGTAAGATTTTCATTGCTGAG
GAGGAAATCCTATCACCTICAAATACTATCTITATTAGTTATATTTTCATTTITATTTTACCATGATTTTAAATGAATTIC
CTTAAAAAATTAGGTTAGAGAACTAATAAATGATAAAGAGAARAATTATTICTTCATCCTGATAGCTGTTATGTGAGG
GTGGAATGGTATGGCTGGTTITTTTCACTGTCATTTITGTAACTTGGAARATTCTTATTTTTTAATACAATGACAATAT
TTTCATAGTTAAAAAACACTAAAACTAARAACAATAGTCTGTTAATGACAAATTTAAGGGCGATTTCATTAAGTTAAA
AATCCATGTTAAGGCATTATAAGATGAATAAATACTCCAAATGAAAACAAAGTGAAGGCCACTTTTATTTACCTTTIT
GTACATGATACTTATTTTTCAACAGTTGTCATGTTAGAAAAAGTTGAAAAAATAAAACAAGATACACCCCCTITITGG
CCICTAACCTTCCAAAATTGTAATGGGTAGACTTICAAATTAAATATCTAATTCGACTCCTTTCCACTICTACCCTCA
TAGCATTAGAGACATTTGGAAAAATGAAAAAAATATAGTATTTTATGGCAGGGTACCTCAACCCCAGAGCCACAGAC
CCGTACCAATCCGTTGCCTGTTAGGGACCCGATTCGCAAAGCAGTAGGTGAGCAGCAGCGGGCTAGGGAAGGAAGCT
TCATCTGTATTTACAGCTGCTCCTCATCACTCCATTTICTGCCTGAGCTCCACCTCCTGTCAGATCAGCAGCCACATT
AAATTCCCATAGGAGCACAAACCCTATTGTGAACTACTCATGCAAGGGATCTAGGTTGCATGCTCCTTATGAGAATC
TAATGCTGCATGATCTGTCACTGTCTCCCATCACCCCCCAGATGGGACCATCTAGCTGCAGGAAAGGAAGCTCAAGG
CTCCCACTGAATCTACATTATGGTGAGTTGTATAATTATTTCATTATATATTATAATGTGATAATAATATAAATAAT
GTGTGCAATAACTGTAATGCACTTGAATCATATGGAAACCATCCTCCAACCCGGICCACGGAAAAATTGTICTTCCAC
AAAATCAGTTCCTGGTGCCAAAAGGGTCAGGGACCACTGTITITATGGGATAAGTGAAAGCTGGATTTGAATCCAACT
CTACCTTTTACTITCCCATGTGAACATTAAAAGATGACTTAATGTCTCTGAATCTTITTITTTCCTTCTAAGTAATAACT
ACCTTGCAGAGTTATTACTTGAATTGGCCATAAGGTAAAGAGGACACCAAATACAGTARATAATAACATAATAATAA
AGAAACCTTATGAATTCTATTCAGTIGATATCCATATTGAGGTATTTAAGGTGAATGATACTGATGTCAGCAGTTTAC
CTGGATATGCATCAAAAATATGATTGATTGATGGATGGATCGGAGGAAGGAAAAGATATGTGATCAAAACGAGTATA
GTAAAATGTTCATGGTGGAATCTAGATATATAGATATCACTTIGTAATTTTTAAAAATGTTATTGCATTITTIGAAATT
TGTTATGTTAAAATATTGGGTGAAAATTCTGATGCCCTGGCCATGTCCCAAATCAGTTGAATCAGATCTICTGGTGTA
TTTTTTTTTTAAGATCCTTGGATGACTCCATTGTACAGCAAGTTTGCAAACCACTATTCTAACTTICTCACCACCCCC
TICTTTATAGCTTACAAAATTATATTTTTAAATGTCAAATGTCACAATTTICACTTTCCTICTICAAGAACTGATTAG
ACTTCTAGCTTCTCCTATGCTCTCATCTTGCATAACGTITCATTITGCACGTGGTTAAAACTGATAGGCAATAAATAAT
AACCCATCTGICTTTICCTGACCCAACATAACTAAAACCTTICCTTTCAAGGCGAAAATGAACTATAATCTCACAGAC
AAGAGTAGCTATAGACAACTAATTCTTTCTGGTCTCTCGTGGTCATGGGACTATTCACCACTGCCGTICCCTGCTGTC
TATTTGGTGGACCAGCCAGTTTTACTGTGACCCATACCATGGCTCTTGAGAAGCATGAAGCTGCCGAAATCGCAGTT
GTAGGGTTAATGGAAAACATGGTGAAGTATAGCTTACATATATATACAATTTTGGCACAAAATGAAGCCTAAGAAAT
TGTACCGGGCTGGGTGTGGTGACTCATGCCTGTAATCCCAGCACTTTGAGAGACCAAGGTGGGCGGATCACCTGAGE
TCGGGAGTTCGAGACCAGACTGAGCAACATGGAGAAACCCTCTCTACTTAAAATACAAAATTAGCCAGGCATGGTGG
CGCATGCCTGTAACCCCAGCTACTCAGGAGGCTAAGGCAAGAGAATCTCTTCCACCCTGGAGGCATAGGTTGTGGTG
AGAGAAGATCACACCATTGCACTCCAGCTGGGGCAACAAGAGCGAAGCTICCGTCTCAATAAATAAATAAATAAATAR
ATAAATAAATAAATAAATAAATAAATARAAAGAAAAAGAAATTGTACCAGGAAGTGGATTGGGAATGCTCTATATATT
CTCCCCCTCCAAGAAGTTITTTTTAATTTATTGTATTGTGAAAGATCTGCAGCTATTTATTITTGTGTGGTACTCTTTT
GCAATAAACTACTTCTGCATAAATGAACTCAAAAACTTTGATATTCATGAACCTTCATAATGTTGATCTAGTACATC
TTGCCCAACTAGCCCTTGGGCCATTCCTTCCATGCCACTGGTTGAAAAATATGCTCCCCACCCCAGTAACATCAGCA
TCAGACCTCTGCAACCAGAAAGATTCCATAGGTAATGAAATCCAAATGCTGGCATTTGGAAGTCAAACCAGTGTATT
TTGAAATGGAAAGGCAAGGGGAAGTGCATGGAGCAAGTACAGCATGTGCTACAACTTICAGTTCATACCCTCCTTAAA
ATACTGTGCAACTAAACTGTCAATTGCCCATTGATAGAGATAGTATCTTITTTCAGCTTTACACCTTCCGAATTCAAC
ACACTGCTAGCCTCAGGACTAAGCGCTCAATAAATGTTTATCAAAAGATTGAGTAAATGAATCAGTGGTGAAATAAA
ATGTACAAACACATACGCTTCATACACGTTTAGGAAGCATTITCTAGTGAGCTTITGTGGATATTTTATTTCTTAAAGG
TTCTTTTTCTTTCCATGTTCATGTTATTICTTTATTITTTITAAAATGTTGCTICTGCTTATTTCTCTTTCTACGGCAGC
TATATTTACTTGCCTGAGAGCACAGCATATACTGATGTTAATCAAACTTTAGATGAAACACCTAAAATGATAGAAAA
GAATCTGCTCTAATTAAATAATAAAGCAACCCCTACAGGTTTAGACATGTGCCTTCCGGTGTGGGAAAGAAAAAATT
TAATGAATGTAGTAGTTTITATGCCAAGAACATTTCCCICGTGCACCTGTGTITTTAATAAGATAGAATATAAAATAGC
AAAAGGGGCCCGACTTTTGTGATGATATTTACTCATAAGGTAGTAAGTCAGATGTGATGACATTTITCITTGACTITAG
AGCTGCTATACTTGGGTCAGATTTCAGTTCAGTAAATTTGCAGTGAAGTTIGTCTTTICTAACATGGTIGTICATCCTIGGA
ACTGCCCTGCTCCCACAGTTACATACAGGCTAGGGAGTGGGTAGGAGTGGGGGTGARATCCTCTTAATGTTTATGGT
GTCAGTAGATTCAAACTAAAATTAGCCTTACAGCCATACTCCTAATAAGGGGCCCCTGGCATATTITAATTGATTTAA
CAAATTTATCAAAAATAGATAAACTGAAATCTGCCTTGAAATTAATTACTGTATCICTATTTITTATAAGAAAATATT
TTGGACCCGTTCCCTCTGCCTTATGGGTGCAACTCCCGGCAGAATAGGTCATGTCTCCTGAAARATAGTTICTTATTTT
CTTTACTACTTATGACCTCTTATAGCCTAGAAGTTTTTCCTTGCTATTTCTAGTTGAAATGCTAATCTGGCATAATT
TCTAGTTGAAATGCTAATCTGGCATAATTTCAGAACTAATTTTCTGTTAATGCCACTTGGAACATCTAAATTCCTCC
TTTTTCAATAATACTATATTTIGTGTGTTGCAAACACACACAAATCATACTATATTTGTGTGTATATATAGTAAATTC
CAACTTATAAAAGTAAAATTGGAATTTTITTTICTTTICTTTGGAAAATTATTTTATAATTGAGAATTATAAATGTCACT
TTTTTAAATGCTGCAACCTTTGAGATTGGTTITCAATAAAGTAAAACTTAGTAAACATTAAGAAAAATGATAGCTTGA
TATGTTCACTAATATGGTAAATGAAARACTTTTATGTGTGTATAGGCTCTTGTTAATTATAACTACCTTCACAGGAAA
AACAGTCTTGTIGGAAGGTAATGGTGCCAGTGAGAGAAAATAGAGAAAGTAGAATAGTAGTAAGAGAGAAAATAGAAT
TTCCCGTTTAGAATAAAGCTAAGTAAAAAGTGAATTGTTTCAGTTTTATTTATGTATTITGTAAGTGTGGTCTCATGC
CATATATATTCAAAGATAGACAGAGATCTTAATCTTTAATTTTTTATGGCCAAAGAAAATGAGTCCCATGTAAAAGG
GACATTTTCGTAAGCTGATCTCAAGTGGTGTATTTTGATTTGCCGCAGCAGCCTATGGAAGAAATATCATTTTGGCT
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GCCTAAGAAGAAAAATGTCATACCTTITICTATITITTATTICATACTCCGCATATTTGGAATTCGTATTCTCACCATAC
TTTTGGGAAGATAACACGAAATTGCCTTACTTGCCTCGAAATCAARAATCTGCCATTCGTTTTAAAATAARATGGCTT
TTTCATCTCATTTTCCTTTAGCAGAAAAAAGTAAGTTAAATTTTITTTGTAGCTGTGTTAAGTGTACTGTTCCTCCCT
CGTTGAGAACGAAACAAAGACATATGATTCCATTTACTGTAATTGTTTTGGTTTGCCCAATTACAATAGCAGTAARAA
TCATTTACACATAGTAAAATGTTTGAGCCTTAAAGGGCAAGAAGACTAAATTTAGCTGAAGATATACAACTTITCATG
TGCCAATGAGGAAATGTATAAARATCAGTTATACATATTTTCCTCATTCATAGATATTGAAAATATTCATATATGTGT
ACATGTATTTGATAACTTAATATTTTCTAAATAACAGAAATTATATACTGTATATATATTTGGATATTATGATTATT
GTTATTGCCACCATTGAGCACTTACTATGGGCTCAGAAAACTTCACTGTATTATTTTTAATTCTTATAACAACCCTG
TGAAATATATATTATGCCTATTTCACAAATGAGAACTCTGAAATCAGGAAATTARATCACTTGCTGAAGTTTACAAA
GCACTGTTAGGCAATAAAACAGAATTTCAAACTCACGTITTIGCTTIGTCTTCAAATTITTGTATGCTGTACAACCTGATT
GITTTACTACTIGTTCTTAATTTCAAAAAAAATCTTCATACTAARAGATGATACTTTIGGGAGTTCTAAAGAACATGT
TTTTGGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGAAGGATCACGAGGTCAGG
AGATCGAGACCGTCCTGGCCAACAAGGTGAAACCCCGTICTCTACTAAAAAATACAAARAATTAGCCGGGCGTGGTGG
CGGGCGCCTGTAGTCCCAGCTACTCGGGAAGCTGAGGCGGGAGAAAGGCGTGAACCTGGGAGGCAGAGCTTIGTAGTG
AGCCGAGATCGCGCCGCTGCACTCCAGCCTGGTTGACAGAGCGAGACTICCGTCTCAAAAATAACAAAACARAACARAA
ACAAAACAAARAAAACCATGTITCTITITCAGAAGGTATACTCATTITGRAAGTGGATACCAATTATTTGTATTAAAATT
ACTTATGGATAAATTTGAATCTGCAAAAATTAAGTGCAACATTATTTTTTGGCACCTGTTATAGGAGGTAAAAATGG
TGATTCAATATAGTITCTACCCTTAGGGAGCATTITAGTGTGGTTTAGACGTAATGACACTAATGTARATTAGAGTAG
AATAAATTCTTTAAAGCAGGACAAAAGGAGTGTTAAAGACTACAAAGTTTCAGTTATGGAAGATARAATTCTGGAGA
TCTATTATACAGCATAGTGCCTATAGCTAATAATGCTGTTTCGGACACTTAAAATTTCCTAAGARATCTTATGTTGT
GTTCTTACCACCAGTAACAACAATAATAAAGGGGACAAGAGGAAATTTTGAGTGATGACAGATATGTTTATAGCCTT
CATGGTGGCGATGGTTTTGTGGGTGTATACTTATTCCCAAACTCTTTGATTTTATATATATATATATATATATATAT
ATATATATATATATATATATGATGAAACTCTTTGAGATATATATATATATATGTAAAATATGTACAGCTTTTTGTAT
GTCAATCATACTTCATTAAGGTGGTTACAAAAAAGAATCAAGAAAAATAATCACCCTAATAAAAAGAGTGTTATTAA
AGAGGGGAGGGATTACTTICTAATTGGTAGTATCAGAAAGGTTCTCATGGAGGAAGGTATAGAAAAATTTAGGACAAT
ATAAGCAACGATACTTTAAGAAAAGGAATAATATAAACAAAAATAAACCAAAAGATGAAGAACCACCAAGGATGTTT
CTGAAAAATCAAGAGARATTCCATTTTGATTTGAGAGTATGAGGTACTTGTCATGATATATAATGAGAAGTGTCTAG
ARATATGTTATTTTGAGCAAATGCTGCTTAGAAAGGAGGTTAGGTTATTTATTAATCCATTCCTTTGAAATATAAAT
TTCATGATCAGAAACACGTGAGTGTAACTATCCAATAACAACATGATTTATTTCCAAGAGGATAGTATATTATAGGA
GAAGTAGGATTTTTTCTCTTTCACAAGCTAATACAGTGTITITACTGATTCAAATGACACTTAAAANAAAACAAGAAACA
AAAAACATACACTATAAGCTATCCTTATTCAGCTATGTTATTGTICTTGCATTICCTGATTAGAAACATACAAGTTAGA
CTCCCAAAGTCICAGITTTCTCATTTGCAAAATGAATAARATGATAGTACCTACCCCAAGGTGCTGTGGAGTATATT
TAATCATGTACTTAATCTGAAGTTTTAATTAGAGTGCATAGCATATATTITGTGGTTGCTTTTGCTCCTATTTICTGGG
TAAAAGTTCCTACACCTATTATATATGTTTTGTGTTTGAATGAAGAGAAAGGCATCATTATTTCAAATATCCCCTCT
AGCCAACAAATGAAAGCTAAGACTTIGGAAGCTAGGATGTCTAACACCATATCCTICTITCATGTIGGACTATATAGTAGA
GGATATGTAAATTAAGACTCAATTAAATGCTCACATTTTATAAAGGAGACCCTTGAATATATCAAATCCTCAGAGAG
TATGTCAGTTTAAACTTATTAAGAAATTTAAATTATTTAACTTAGCCTGCTGAGTCAGTTTCTIGTAGCTGATTTCTC
CAAAAGGTCTTGGTATTAAAAGTAGCATTACAGATCACTAATAGCAAACTATTTICTGCTACTTTGGGTATTTITTACA
GGGTGCTAATTGTGCCAAATCAAGACATTGAAATTGCATAATTTTAGGTTAATATTAGCATAATCCTACATATTTTIT
TCAGAAGCAGTGCAGGAATAGTACACCCTGAATATTTTICCATCATGATGGAATTTTCAAATATCACAACCTTTACA
TTGTCAGTTGTCTGCTGGAACATTATATTGTGTCAAAGAGATTTATAAAAGAGAAGGGCAAAGAAAATTTGCGGAGT
TCTAGACAATAGTAATATCAGGGACACTTTTGCTTTCTITITGTTATTACTAAGGAGTTAAATAATCAGATACCAAGCA
TAGGTAAAGAAATGAATCTCTAACTATTTGAGTACTTATCAATTTATCTCAAGGATATTTACGGTGTITTITCCCCTAA
GCCAAAATAGAGTGCTTAATTAAGGTCCCCTTAGCCCCCTARAARTCACTCAGGCCAAGTTTCTGATATGTGTGTAT
ACTTATATACATATTAAAGTATATGTATTTTTIGTGTGCACTTTCAGATCAAAAAGTCCTCGTTTATCTAAAGCAATT
TCAGCTTATTGATGAGGCTTTTCTGTTACAGCGTCCTCCTCCACAGATCTGCCTGTCTAGAGATTTAAGCCCAATAA
GAGTCCAGCAAAGTTTAAACAACACTTTAGAAATCTAAAGAATTTTAAGATTTATTTTAATAGTCTTAGTGATAACC
TGAATTGTTTGTGAGTTCTTACAAATAATGCAATCAACATTITAAGTAATTTTATTATTITTITTIGTTTGTATAAATTT
AAGGTATACAAGTACATTTTTIGTTACATGGATATATTIGCAGAGTGGCGAAGTCTGGTTTTTITGTGTACCCATCATGC
AAATGATGTACCTTTTCTCCATTAAGCAATTTCCTATCCTTICGCCCCCATCCCACCCTCICGCCCTTCTGAGTCTCC
AGTGTCTATTATTCCACACTCTGTGCGCATGTGTACACATTATTTAGCTTCCACTTGTAAGTGAGAACATGCAATAT
TTGACTTTCIGTITITTIGAGTITATTCCACTTAAGATGACCACCAGTTCCATCCATGTTGCTGCAAAAGACATGATTTC
ATTCTTTACTATGGCTTTIGTAGTATTTTTCATTGTIGTATATGAAATTIGTTTATTCCATACGCAATTTGTGTGTGTGT
ACATATATATATATATATATATATATATATATATATATATATATATATATGCTTAGACTTAGAAGCTAGGATAGACA
CACAATGGAATACTACACAATGGAATACATTCATTCACACACATATAAATAAAAGAATATGTGGAGATATATCTCCA
CATATTCTTITATCCAATCATCTGTITTTTAAATAATGCTATTIGACTTCTTTAGGGTGAATTTTATCAATATTIGTITTTG
GTTTAAAACACTCACCTTAAAAGAGTCACAGTCCCTAAATGTGCATCCTCATATTTAAATTAGGTCTCAGTAAATTT
GTGCAAAGTGTATTCTTTTTAGGATGGTGTTGAACTTGCTAAATTATTTATCTTTAAGAATCATCATTTTGTIGTICTT
TTATTAATGAAAACAACAATTATGTGATTIGCTGATATATTITGGAARATGATTTCTGATGTAGATTGATTTTTTTATT
CTAAATTCTGTGTCGGTATTAARAATTTATAGATTACTAACTGTATTAATATCGATAATACTAAATTTTATTGCTAT
TTATAACTTIGGAGTGTACTTTCATCCTCCTGAAAAAGCTGAATGAGGTAGGCAGTATTATTICTGGGTTTATGTGTGA
GATAACTGAGACTCAGAGGTAAAATAGTGTATCCAAGCATTCATGGCTCTTAAATGGAAGATATAAGGGGTTTGTGA
AATTACTCATGGACTTTTTTATTCATTCATTCAGTTATTAAAATGTATTCAACATTTATCATGTACCAGGAACAGCG
CTTAGTACCAGGAATTCAAAGGTGCATAAAACATCTTCCTTATTICTAAGAGGTACATAGTGTACTGGAACAAACAGC
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CTTGTAAATACATAATTAGAACATGAAGTAGTATGTTAATAGAGGTITTITCACAAAGCTGTGGAAGCTTIGICTTATGA
AGTAACTAATTCCAAGGGAGAGAAGCCTTATGGAATAGTGACATTITTAGATAGGGTGTCATTCTAAAATACAGCAAA
AGGCCCACAGTAAAAAAGGAATTTTGGTTGTTATGAAAATTTTCAGATTTTCTATGTTTTCAGTACAGTATACATGG
TGGGCTATGTGAATGTTTGTATAGGGACCAAAGTAGGAAGTGAGGTTIGICTGTTAGAGAGCGCTGAGAAACCGAAAA
TAGGGAGAGATGAGTTGGAATATGCTGAGGAAAAGTTATTAGGAGTTTTCAAGAAAGGCCACGACAGTGGGGCTAGA
GAGAAGAGGCTAAATTARAAGAGTCATTTCTGGTTTAGAATTGATAAAATATAGAGACAAGCATGATAAGAAAGAAGT
CGAGAAGTAAACGATGGTCTCAAGATTTCTAGCTTGGAAATCATTGACTAAAATTAAAACTAAGGACTGGATTAGGC
CATTCTTGCATTGCTATAAAGAAATACCTGAGACTGGGTGTTTATAARAAGTAAAGAGGTTTAATTGGCTGACGATTCT
GCAGGCTCTACAGGAAGCATAGCAACATCTGTTTICTGGGGAGGCCTCAGGGAGCTTTTACTCATGGTGGAAGGCAGA
GCAGGTGTAGGCATTTCACATGGCGAAAGCAGAGAGAGAGAGTTGGTGGTGGGGGTGGGTGGCTACCTACTTITTAAA
CAACCAGATCTTGGAGAACTCACTCATTTTCATGAGGACAGTACCAAGAGGATGGTATTARACCGTGAGAAACCACC
CTGATGATCCAGTCACCTCTCACCAGGCCCCACCTCCAACATTGGGGATTACAATTTAATATGAGATTITGGGTIGGGG
ACACAGATCCAAATCATATCAAAGACTTGCATGGGAAAATAAGGAATTGTTGACATAACATCTTTGAGGTTCACATC
AAATGTTCTGATGAGGATAGTCCAAGTAGCAGTTGGCTATATACCTCAGATAAGGGCTGAAATTTGGAGCTATGTCA
TAATCAGCCTAGATTAAGAGTCAATAATCTCCTGCCCATGGGCCAATTACACCCACCACTTGTTTTTIGTAAAGTAGT
ATTGAATCCCAGCCATATCCATTTGCTTATGCTCCATGTATACCTITTTTTTTGAACTTCAAGGCAGAGTTGAGTAGT
TGTAACAAAANCCATACGGCCCACAAAGCCTGAAATATTTIGITCTICAAGATCTTTATCTATAAAGTTTGCCAATACC
TGCTGTAGATGTITAGTTGAAGCTTITGAAAGCAAATGAGGTTTCATAAGGCAGTGTCCATACAAGACATTTAACAAGT
TTACCTATAAAAACTAGAATTCCTTTGAGGGGAACACATCCTAGTCTICCATTAAGCACAGTAGAAGAGTCCCCTATA
ATGGGAAAGAGGTCACTTTAGGTGTTGATGTTGGTGGTACAGGTCAAAGAAAATTTATCTTTGCTGTTTATTCAGAA
TGCAATAAGTGAAGTTATGAGAAATAAGGGAAAAAATGTGTAGAATTTCAACAGCGAAGAGAGGGGATAAAGGCATG
AGAATGAGTTCCTAAGCTCAAGTATTATAAACACTGTGAGAAACTTAAAATCAAAGTATGACTCCAAACGTATTTGA
AGCCTGAGAACAAGGCTCACAACCTAGGGAGGATTAGGGATCAATAAAATAGAGTGTTACAAAGTATAATGTCAATC
CAGAGTTGTAAAAATATCAGCATTGAATATATTGAAAGCAGTAAAACTGAATGAGGAGACTATCATTITTATATCACT
GIGITTATTTCTITTGCCTTGITCTATAAATATTTAAAATTATAARAATTTTTATTAACAGTGAGAGCAGAACTACCAG
AGTGAGCAGATCAAAATTGGGACAGATGCTTTTCACTGCACACACTTITTATTITTIICTGCTGTTCATGCATTATCTTG
TACAGTGCACATGITTTACCTAAAAAATTAAAATGGAGTCTCCTGCTTAGGAAAAAAGTATATATICTGTTTCAAAC
TATATACAAAAATAAAATCCCAGGTGACTAAAAACTGACATGAGAAAAAAACAAATTGATAAAGCTTTTACAGTAAA
ATAGAGGAGAATATGTTAATTAATATAGGGTAAGAAAAAATTGCTTACACAAATGATGAAGCACTAATCATGAATAA
AAATAATAAAGTGGACTACCTITGTATATTAATAACATCTATACATCAAAAGACAGCACTGAGAGAGTAAAAATGARA
CCCACAGAGTAGGATAAATTATTTGGAATACACACATAATGGATGAAATGTGTGTATTCATAATTATAAAGAATTCC
TACAAATCTTTCAGAAAAGAACAGATAATCCAATAGAAAAATGGGAAAAGTTICTIGAAAAGTGAACCATGGCACAARA
AAGGGCTTGTGGCCTGCTGGCAATATTCTGTATCTTGACCTGGATGGCATTTTTAAGGTGATCACTTTATAGTAAAT
AACTAATGTGTTTTATGCATCATAGTAACGTTAAGATTTTTGTCATCTTTACAAAATAAGAAATCCAAACGGCCAAT
AAATATATAARAGAATTTCTAAGTCCCATTAATGGTCCAGGCCATGCAAATTAAAACTAAAATGAAATATCACTGCTT
ACCAACCAGAATCATTGAAATTTATAAGTCTGACAATTCCATGIGGTIGGTGAGAATATACAGCAATTAGAAATTTCA
CACAATGTTACTTGGTCTGTGAATTGTAAATAGAAGTGTAAAATTACACTACTGCTTICTTGGAGTGAAATCCATTTG
GCACTATTTAGTAAATTCAAAGATCTGCATAACCTATAGCCCACCAATTTCACTTCTATATATACACTCTACAGAAA
TGCATATGTTCATATTCCAGGAGACATGTTTGGGAATGTCATAGCAGCATAGTAATAGCCCCAAACCAAAACTACTT
CAGTATTTATTAATAGTAAAATTTGCTATAGTTTGAATGTGTCTCTTTCCARAATTCAGGTGTCGATAATGTGCTAGT
ACTAAGAGGTAGGGTIGTTTAAGTIGGTGATTAGGCCATGAGGGCTCCTTICTITTIGTTAATAAAAATAAGACCCTTATAA
ACAAGGCTTCACGCAGCATTCAGTCAGCTTGCTCTCTTIGCCCTITCTACCTTCTGCCTTGTGAAGATACAGCAGGARAG
GCCCTCACCAGACACCAAATGCCAGAGCCTTTATCTTGGACTTCCCAGCCTCCAGAACTGTGAGTGAATACATIGGT
ATTATTTGTAARATTACCCAGTCTICAGGCATTTTGTTATAACAGCACAAACAGACTAAGACAATCATACAGTGAGAAA
TTAATCAACAACTAATAAGCAAAGAGGTAGATTAATCTTGAAACTATGATATAGAGTGTTCCATTTGGCTGCTGGAA
GTITTTATTTCTTGGTCTGGGTGATGGTCACCATGGGTTTATATGAATGGTTCCCTATATTATGTTTCACAACAAARAA
GCATTTAAAAAGTAAATATATGTAATGTACTCAGGGATAGGCATGGCCAACCATGGATTCTATGCTGAAATAATGAT
TCAGATTTCATCAGCAGGCTAATGACACTGCCTATTTAAATACTTTAAGTCCTGAAATTAAAGAAGGTAATTTCTCA
AGAAGGAATTTCTAATTTATGGGTGGGTCTATTCCCCACCAGAGAGACACTAGCATGGCTCAGATTCTATGTTGGTC
ATTTTATTTGCATTTAAARGTCTTAAGCCAAATAGAGGTACACTAATAATGACAACAACTACTACTACTCATACTTGT
GGAACACTGCCAGATGCTGTTTTAAGAAATTTGCATTTTCATTTGTAACTGAGCTTACTTGAATCTTCTCTICTTITTIT
TTCTTGGTTAATCTAACTACTIGGICTATCAATTTTACTTATCTTTITCAAAGAATCAACATTTTIGTTICATTGATCTT
TTATATTTTTIGTITTCAATTICATTTAGTTICTGCTCTGATCTTTGTTATTTCTTTTCTTCTGGAGCTTITGTGTTGGCT
TTGTTGTTGATTICTCTAGTTCCTITICAGGTGTGATGTTAGGTAGTCAGACTGTGAACTTTCAGGCTCTITGATGTAGG
CATTTGGTGCTAGAAAATTTCCTCTTAGCCTTGCTTTTIGCTGTATCCCAGAGGTTTTGAATAGATTTTIGTTGTGAAT
GTGATGAAAACGGAACATTTGTACACTGCTGGTGATTIGTAAATTAGTACAACCTACATGGAAAACAGTATGAAGATT
TCTTAARAAGAACTAAAAGTAGATCTAACATTTGATCTGGAAATCTCACTACCGATTATGTACCTAGAGGAAGAGAATT
CATTATATCAAARAGACACTTGCACGCATATGTTITATAGCAGCACAATTCACAGTTGCAAAGATATGGAACCATCCT
AAGTGCCAGCCGACCAATGAGTGGATAAAGAAAATGTGGCATATATTTTCATATACCGTGAAATACTATTCAGCCAC
ATACCATGCAATACTACTCAGCCGTAGAAAATAATGAAATAATGTICTTTIGCAGCAACTTTGATGGAGCTGGATGCC
ATTATTCTAAGTGAAGTAATTCAGGAATGGAAAACCAAATACTGTATGTTICTCACTTATAAGTGGGAGCTACGCTGT
AGGTACACAAAGGCAGACAGAGTGGTAGAATGGACTTTGAAGACTCAGAAGGGGCAGAGTGGGAAGGTAGTGAGGGA
TAAAAAATTACCTTTGGGGTGTAATGTACACTACTTGGGTGACACGTGCACTAAAATATCTGATTTTACTTCTATAC
AATTCATTCATGTAACCAAAAATCACTTGTATTCCAAAGACTATTGAATTTGAATTTTTTAAAAACATTAATAAAAT
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ARAAGATGTAAAAAAAGAAATTTATATATACTCATTTATTGAGCTCCCACAATTAACCTTAGGAGGTAAGTACTTCA
TAATTGGTAGTATACTTATCTTITTACTAAATATTITGTATTACTTIGGGAAGTTGAGGGTTGGGGAGAAGTAGCAAGGT
ACTATGATTTGGGGCAGATAACTAACTTATTTATTICGCACATACAGTTTGGACCATGAGACACGAGCTCAGGTCCCT
CCTCCTCACCTAATCAAAGATGAAATATGTGGGATGGGATGAAATAATCAGCAGTCCAATGCTGAGTTTCCAGACCG
AAGTATAAAGCAACAATGGATATGTCAGAAGTCTACTAGGGTGTITATTTATTITAAATCTATTTCATGGAATTITACTA
CCACCTTAATGGCCCGAAAGTGTTAAAGTATGCCCCAGAGTACCGAATTACTCCCTAAATGTAATTTATGCTTGAGA
ATAATCTGACTAACTTGATTTAGAACATCAGAAAATAAGTTATGCTGCACATAAATGAAGCAGCAGTGTAATTTITAA
ATACCGGTTGCACGGTGAATGAGAATTTITAATATTTGCAAAATTCTAAAATCACTTGATTTATTATCCTITATGTTTA
TACTGACATTITTITTTGCCCTTTGTTAAGTTCCATCCATATTTCTTCTTACTGCCAAGAAAAAAAACTTTTTTITCCTA
GAAATATTACAGAAGGCAAAAATTATATTITGTITTCCCTGAATGCTATTTTTIGATGICTCTACTTGTITTICTCATTIGTT
ACCATTTGCTTCATTCATGGGCAGCCCAATTAATGGAGCGAGACAAATTTAGGGAGCACAGTGACTAATTAGATATT
AAATTGGTAAATCTAACTTTGTAAAACCAGAAAAAATATATATATATTTTTTTCATTITGGAATTITTCCTTIGGTGGAA
AAGAGTTTAAAAGTAGTCATGATAAAAAATGTAATTTTACGTAGTAAATTCAAGAATAGATTTAGACTGTGCTATTA
ACAGCACCTATTAAATACTGAAAAGTGTATTTTAAAATTTTATGTGAGGCTTGAAATGGAGTCTAAAGTATTATTAC
TCACATTAAGTGTCATCACATGTAAAGCCCATGATTTTATTCTTTAATATTTTGTTTGAATAGTTACTTATTITCAAC
AGTAATTTCAATAATAAAATTAAATCAACTTTACAGTTTTCAAAGGTTTAGCAGTTGCATGCTGTAATAAATACTTC
ATATTTATATATTTATAAAGTGACAGCATAAGTCATTTTTATTAGGTCCTTGAGGATGCAAAAGTTTGGATTATACG
AGGAGACGAGAGAAAAAGGGAAGAAGGGCATTTCAGAAATATGCTACCGATATGCAAATTCACAAGTCCTAAGACAG
TAGCAGGGGTCGGGCAGARAGTCCATCCTGCCTCCCTCTTIGTGGGCCTGGAACAATGGTGTAAGTGGAAGGCCTGTT
CCCCTTCTCTTCCTACCTCCAGCTCTGTCTTACAGAGCTACGGATACCATGAGCAAGTGTATGAACCCTTACGGTTT
TCTTCTCTTGGGAGAATGTAAAGGAAAGATAACTTGTAGAAACTTGTAGATAACTTGTAAAAAGGAARAGAATTCAG
GGTGAGAGGGGGATTTGTTGAATTTGATAGAGGATGGCAATTACCAATATGATGAGTGATTGAGAAACAAGTCTGTG
CAACAGGTTTGAAATCGAAAATCTTTGAGGTGTACAGGATCCTGAAATGAAGAATGGGCATTTATAGCAGTATGTCA
GAGAAACAGTCACCTCCTAGTAGCTAAAAGTGTTGGCAAAAGTATAGTTCAAGTGATTGGGTAGGAAAAACAGCAAA
CCAAGAGTGGAGACTGATGGTTGCTACAAAGGTGGAGTGGTAAGTCGTGACCAACTGGTACTTCTCTGTIGCTCIGGT
TAGCTGCTGACTGTTTCTCAGACTGTGGTAGCAGGAGGAGGGTTGGAGTTAGCAGTICATTITGCATATGAGACTGCCA
TTTAAAAARAAATTTTAAATTATTTCATTITITCTIGACTCTCAATATGARAAGCACATTGTAGACARATTGAAAAATA
TAGAAAAATTATATAAGAAAATATAGTCTCACCAGTATGGAACAATGCTAACTATGTTGCATAGATTITTITAGATTICT
CATTCAAAAGCAACTCTTTGACTCCAGTGATGCAAATGCATGTAACATATGCAATGTGCAATTCATTITTTAAAGGGA
ATAAACTTACGATATATTCATAGGTCATTTATTIGTIGTGTTATATACCATTGAAAATATATGAATGCTAAATTATTAG
TAAACATGCAAARACATTGGCAAGATCATTITTGTTGTGGAAGGATATATTGTATCTGAATAACTCTAGAATACCATA
AATCATCAAAGGCAACATTCTTATTTTTCACTAACTACAGTTAGAGAATACCTCTTCGGCTACCTTICGGTTGCCTTT
TTTATGCTACCAAAATGCTGTCTGTTTTACAAGATTTTAAAGGTTAAGCATATAATTATTICATTAAATACAATGAGT
GCAATGTACATGTAGATACATTATTAAATTTTGGGTAGTITAATAAAAATAAGGGGAAAAAACCTCTAGAACTATCAC
TITTAATIGTTTAACTGATAAAGTGAAGCTTICATCTTGGAAAAATAATTTCACRAAGAGAGCATGTGCACTGGTAGAA
AAGTGCCATTGAAACAAGAGATATTIGGGTTAGARAGCCTCTCTCTACTATTTAATACCATTTTCACCTTITTIGGCARA
TTACTTGGCCTCTGTITTTCTCCAATGGAAAATGGGAATAATAATTGTTATGCTGCAGGGTTATTGTAGGTGTCAATG
AAATGATGTGTCTGGCACTATAAAAGCACAGAGCCCGGTGCCTGGCTATTAGTAACTGTTTAATAAATGTTAATICC
TTTCTCTGCCCAGGACATCAGTAGGCAGATGTAGCAATTTAAAACTTICTAGTGTTACTTTAAATTCCTGAATGAAGG
TAGAGGACTGAARAGATATCATGGTATTCAAAAGTATGATCCATTGCTTCTTAAGAATAGAGTTCAGAAAAGCTTIGA
CAGATTCCTIGTACTCTGAGGCAGCACCATAGCCGGTAATCTGTAGGATGGCTATTGGTTTTGTGCTCACAAATGCTT
GCTTGGGCAGGCCCCAGGAAATCTGGTAGACTGTAAGCCCAGTAAGATTITCAAATCTTACTTITACGGCAGTGTTTTT
CACCTITGACTGTACATTGAAATCACCTGGATGCTTTGAAAAATAACAGCGTCAGTGTCCAACCTCCAGAAATACTGA
TTAAGTTGGTCTGGAATGGAGCCCCAGGATCACTGTITIGGTITATTIGTITGTIGCTGTGTTTTAAATGCCCCAGTTGAT
TCTTATGTGCAACTGTCTTAGGTAAACATACAGCCCTGGTTCATATTATTTCTGCCTCAGTICTCTTTITATGACTGGA
AGGTGACCAAATGCTTGTTTCCTAATATTCTTTCCATGTGTAGTATTAACACATTTGACTTGTACTAAGTTCCTGCA
GTATTCCAATCTAAAATTTTAGTGACTACAATAAAATAAGAAGGATTAAAGAAGGCATCGCATAGTTTAGTATATCG
GTTATTTAATGCTTACATGTGAGCCTACAATATGAATTATATCTGTCATCTITATTTTAAATATTGACAGAATCTTTA
ATGATAGTGACGAATTATTGATTTATTGGTGTGATAATGGTATTTTAGTTATATTTTTAAAGTTTTATTTGTAATAA
CTATATGTATTTATGGGGTACAGTGTGACGTTTCAGTGTAATGTTITCATTGTGTAATGATCAAATCAGGTTTCTTIGG
CAGATCCATAGCCTCAAACATTTATAATTTCTCTGTGGTGAGAAAATTTAAAATTCTCTTTCACTATTTTGAAATAT
ACAGCACAATATTGGTAACTTTGTTCATATTACTATGCAATAGAACACTAGAACTTATTACTCCITTICAGTITGATGA
ACAGGCAGTTTTIGGATCAAGAATAATATTGAAAGTGATAGAATTTATGAAGTAATTTTTATCCAAARATATTTTGAA
AGGGAATATATTGCTITCCAAATAATTTATTACAATGTTAAGATATTTIGTAAATTTCTAGAATTAAAAAAATATATTT
TTAGGAAAGAAAATGCCAATAGTCCAAAATAGTTGCTTTATCTITTCTITTTAATCAATAAATATATTCATTTTAAAGG
GAAAAATTGCAACCTTCCATTTAAAATCAGCTTITTATATTGAGTATTTTTTTAAAATGTTGTGTGTACATGCTAGGT
GTIGTATATTAATTTTTATTTGTTACTTGAAACTAAACTCTGCAAATGCAGGAARACTATCAGAGTGATATCTTTIGTCA
GTATAACCAAAAAATATACGCTATATCTCTATAATCTGTTTTACATAATCCATCTATTTITTCTTGATCCATATGCTT

TTACCTGCAG (SEQ ID NO: 269)

[000204] Homo sapiens dystrophin (DMD), intron 43 target sequence 1 (nucleotide
positions 1057082-1057131 of NCBI Reference Sequence: NG_012232.1)
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GTAGGTAACACATATATTTTTICTTGATACTTGCAGAAATGATTTGTTTTIC (SEQ ID NO: 270)

[000205] Homo sapiens dystrophin (DMD), intron 43 target sequence 2 (nucleotide

positions 1127297-1127546 of NCBI Reference Sequence: NG_012232.1)

TTTTAAAGGGAAAAATTGCAACCTTCCATTTAAAATCAGCTTTTATATTGAGTATTTTTTTAAAATGTTGTGTGTAC
ATGCTAGGTGTGTATATTAATTTITTATTTGTTACTTGAAACTAAACTCTGCAAATGCAGGAAACTATCAGAGTGATA
TCTTTGTCAGTATAACCAAAAAATATACGCTATATCTICTATAATCTGTITTITACATAATCCATCTATTITTTICTTIGATC

CATATGCTTTTACCTGCAG (SEQ ID NO: 271)

[000206] Homo sapiens dystrophin (DMD) intron 43/exon 44 junction (nucleotide
positions 1127517-1127576 of NCBI Reference Sequence: NG_012232.1)

TTTTCTTGATCCATATGCTTTTACCTGCAGGCGATTTGACAGATCTGTTGAGAAATGGCG (SEQ ID NO: 272)

[000207] 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)

GCGATTTGACAGATCTGTTGAGAAATGGCGGCGTTITTCATTATGATATAARGATATTTAATCAGTGGCTAACAGAAG
CTGAACAGTTTCTCAGAAAGACACAAATTCCTGAGAATTGGGAACATGCTAAATACARATGGTATCTTAAG (SEQ ID
NO: 273)

[000208] Homo sapiens dystrophin (DMD), exon 44 target sequence 1 {(nucleotide

positions 1127547-1127601 of NCBI Reference Sequence: NG_012232.1)
GCGATTTGACAGATCTGTTGAGARATGGCGGCGTTTTCATTATGATATAAAGATA (SEQ ID NO: 274)

[0600209] Homo sapiens dystrophin (DMD), exon 44 target sequence 2 (nucleotide
positions 1127595-1127643 of NCBI Reference Sequence: NG_012232.1)

AAAGATATTTAATCAGTGGCTAACAGAAGCTGAACAGTTTCTCAGAAAG (SEQID NO: 275)

[000210] Homo sapiens dystrophin (DMD) exon 44/intron 44 junction (nucleotide
positions 1127665-1127724 of NCBI Reference Sequence: NG_012232.1)

GAACATGCTAAATACAAATGGTATCTTAAGGTAAGTCTTITIGATTTIGTITTITTCGARAATTG (SEQ ID NO: 276)

[000211] Homo sapiens dystrophin (DMD), intron 44 (nucleotide positions 1127695-

1376095 of NCBI Reference Sequence: NG_012232.1)

GITAAGTICITTGATTTIGTTITTITICGAAATTGTATTITATCTTCAGCACATCTGGACTCTTITAACTTCTTAAAGATCAGG
TTCTGAAGGGTGATGGARATTACTTTTGACTGTTGTTGTCATCATTATATTACTAGAAAGAAAATTATCATAATGAT
AATATTAGAGCACGGTGCTATGGACTTTTTGTGTCAGGATGAGAGAGTTTGCCTGGACGGAGCTGGTTTATCTGATA
AACTGCAAAATATAATTGAATCTGTGACAGAGGGAAGCATCGTAACAGCAAGGTGTTTTGTGGCTTTGGGGCAGTGT
GTATTTCGGCTTTATGTTGGAACCTTTCCAGAAGGAGAACTTGTGGCATACTTAGCTAAARAATGAAGTTGCTAGAAAT
ATCCATCATGATAAAATTACAGTTCTGTTTITCCTAAAGACAATTTTGTAGTGCTGTAGCAATATTTCTATATATTCT
ATTGACAAAATGCCTTCTGAAATAGTCCAGAGGCCAAAACAATGCAGAGTTAATTGTTGGTACTTATTGACATTTTA
TGGTTTATGTTAATAGGGAAACAGCATATGGATGATAACCAGTGTIGTAGTITAATTTCAACTTGTGGTGTCCTITTGA
ATATGCAGGTAAAGATAGATTAGATTGTCCAGGATATAATTTGGTTGCTAAATTACATAGTTTAGGCATAAGARAACA
CTGTIGTTTATTACACGAAGACTTAATTATITITGCATCTIITITTAGCTCAAATTGTTCATGTTGCAATAGTCAATCA
AGTGGATTIGAATTGTAGCCAATTTTTAATGCCAGAAAATACTGATTAAGACAGATGAGGGCAAAAAACACCCAGTA
GITTATTAAATACTTTAGATATTITCAAAATGCTGGATTCACAAAAGCAGTATCACATTTGACTTTACAAGTCTTCAT
TCTCAAATATGTTTCCATAGTAAATATGCCCTTTAATATTAAGGAGTTAAGCATTTAAACACCTATTTATATGATAA
GCTATTTAAACACAGAAAATATTTTTARAACCTTGTGTAATTATATGTGTATCAATCAAACTTGCATGCACACCAGC
GTTGGCATTTGTATAGAGAGGAAATGTATGGATTCCCAATCTGCTTTAATATAGAAGATACATTTTAAAAATAGCAC
TGAAGTGAATTTTGGGCTAATGTAGCATAATGGGGTTTCTGCCTGAGAGGCAGAAACATATTAGAGTTATATAAAAT
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GITTTGGGGTAGATATAGARACCACTTGCCATTITTCAATGATATCCAACCCAAGGTAGTTATATATTITCAATTTATA
TTTTATTATCAAATTAGTACTTATTGTGAAAAAAATCAAGTAACATAGAAATTITGTAAAAGTACCTCCATTCTACTC
TTTGGAGGATAGTTGTTCAGTATGAATTTTGCTACATATTTCAGGCTGGGTTTCTTIGGAAAGCCATTGTAAAATGGA
GATTTGTATGTAGAAGGTTAACTAGGGAGTACTTTTACGATGAAGCAATTTGTTTTGATGTAACTIGGTGTAGTTTT
CTTCATGTTICTTGITCTTGAAGTCAGTTAAGCTCTTGAATCTGTGCATTTAACATTTCATCAAATTTAGAAACCTT
TCAACCATTTITTITTAAAAAAAATGGAACTCCAATTGTACATTTATTAGGCTCCTTAAAGTGCCCCACTACTCACTGA
TGTTATGTTCATTGTCTGTTTGGTCTCTCTTTTCTCTGTAATTTGTTTTATATAATCTCTATTGTCAAATTGACTAA
TCTTTTTCAAAGTCTAATCTATGGCTAATCCCATGTAGTATATATTTTTAACATCAGACATTTTICATCTCTTAGAAG
TAAAAGTTGGGTCTTITTTATTITCTTCCATGTGTICTACTCAACATGTITCAGTICTTTACTITCTTGACTATATGGAATA
CAGATATAATAACTGTTAGAATATTICTICTICTACTAATTTTATCATCTGTGTCTATTCTGGGTTAATTTAAATTGAT
TTATTTTTICTCCTCATTAAGTGTGTITGTTTAACTGCTTICTTTGGATGACTGGTAATTTTTGACTATATGCCAGACAT
TGIGAATTTTAACTTAGCGCGTGCTTGATACTTCAAATAAATTCAAATATATTGAAATAAATATTCTCAAACCTCGT
TCTGGAACACAGTTAATTCACTTGGAAACAATTTGATCTTITTGAGAATCTTCCTTTTATGCTTTGTTATGACCAGAA
CAGTGTAAGTTITAGGGCTACTTITTITCCCCACTACTGAGGCARAACCCTTCTGAGTACTCTICTICTGATGTCCTGTGAA
TGATAAAATTTTTCACTGGGGCTCGTGGGAACAGGTGGTATTACTAGCCACGTIGTGAGCTCTGGTGATTGTTTCCTT
TAATTCTTITIGTGAAGTTCTTTCCTTAGCTTTGAGTGGTTTTICTTGCATACATGAACTGATCAAGACTCAGATGAAG
AATAAAATAAAGCTTTCTACAAATCTCCAAAATTTCCTICTGTIGTATATATCACCTCTCTIGGTATTITTGCCCTGTIGAT
CACTAGTCAGCCTTGGGCTGCTGAAACTCTCAGCTICATCITITAACAAAAGCCTCCTGGCAAGGATCACTGTCCTT
CAATGTCTGATGTTCAATGTGTTGAAAACCGTTIGTAGCATATATTTITGICTITITTITTTITTTITTITITITTITITITTITAAGT
GTTTCAGGTGTTTCAGGCAGGAGATTAAGTTCAGCCTCCTTTACTCCAACTTGAAAACAAGTCCAAAACARACTATT
TTGATGTAATTTGATCTTTTAATACATTAACATTACACAATTTTGTGAATATATCATAATTTAARATTTTCAGAGAA
TGICTAATGGTCCTCATITCTTIGACAGTIGTGGTTTAGTTGAAARCTGATGAACATTTTATCAAAACTTITTCCCCTCAA
TTGGATACTTTTTTITTTTTTGAGATGGAATTITTIGCTTTTGTCACCCAGGCTGGAGTGGCATGATCTCAGCTCACTGC
AACCTCTGCCTCCAGGCTTCAAGCAATTCTCCTGCCTTAGCCTCCCGAGTAGCTGGGATTACAGGTGCCCACCCCCA
CACCTGGCTAATTTITGTATTITTTAGTAGAGACGAGATTTCACCATGTTGGTICAGGCTGGTCTAGATCTCCGACCTC
AGGTGGICTGCCTGTCTCAGCCTCCCARAAGTGCTGGGATTGCAGACGTGAGCCACCATGCCTGGCCAACTGGATAAT
TTTAAAAAGACCATTTTATTTAGTCTATTTTITICTCAATCTATAGATGAGATAAGARARATCATTCTAGATGTCCAA
GGAAAAATTCTTTCAGAARAGAGCTGTGAATGATATCACAAACCCCCCAAACAGTTAAGGTATTTCTTICCTGGTTA
TTTTATGTCCAAAATCATGCATATGAACATGTGCACACACATGAGCGTGCACACACACATGAATACATATACACGCA
CATAATGTACCTTAGGTTATCTTTCCATTCTGAGTAATTATCGTAAAATGGGTAAAATCAACCCCGTAAGATACCTT
CATCGATAAGGCAAATCAAAGCTTTGGTAATTICTGCTATCTIGGCCTTTGTTGATTGACTAATAATGAATAAGAGA
ATGAGTTTCAATATTTACTATGAAATTATTTTAGAAGACAGGATGTAGACAGTGGCTGTITAGCAGGCAATTGTTTGG
CATGAGCCAGTAATGGTTACTGTGAAAAAAATCAACCAAGCAGCCCATATATTARAACARAACACACGCAGAAGCACGT
TGGAGTCTGAAGCCTCATATGTACAATTTTCAGTAAAGAAATAACTTTTAGATATGAAATAAACAAATAGATATATG
TTGTAAACTIGTCCCTATGTATTTTGATCAAATTGCATCATATTTTTTTICACTTTAAAGAAGAGAATTTAGTGCTTT
AACTGAGACTTAGTGTTATCATTCAAAATATACTGACTGCCAATAGCAGTAGAAAGATAATCTGGTTCCATGCAACT
CTATTTTTTTTICCTCTGTCGCAAGTAAAAGACAAAATTAAGTACATGAATTAGTGCTTTTTGAAGATATTCCAGAGC
AATATACCATGCCACTATGGAGAACCTCTCTAAAAATATCCCATTTITTITACCTGAGAAARATATTGATCATGTTAT
ATGCCACTCAAATTGGTTTATTAAATTCGTTGAATGATATCAGCATCTCTTAATGCATTCACTAAACAAGCAGTAAT
TGAGTGCATATACAAAGTTTTATCATCCACCAAAACAGTGACAATCCACATGAGGCTCTAATAGAAGTTTAGARAAGG
GGGTTAAGTGGTTAAATGCTGGACTCAGAAAGATTGGATTCAAATCCCAGGTCCTTTAGCTTAATAGTTGTAGAATC
TTGTGAAAATATCTTAATTCTTTTCATGTCTCTGATTTICTCTICTCTAAAATGGAAATATAAATGAGATGTGTATAR
AGCCACTTGGAATAGCATTTTGCACAAAATAATTACTCATTAAATGTAAGCCCCTATTATAACTAATCACTCTTTAT
AAGTGATTAGTTCATATCAATACAAACTAAGACTTATTITACTGAATTATCGTCTCTARACATCCACACTGCAGAAAA
ACCAACCTGGAAATTTCATAAAACCTTATTTTTATGTAGTATAATTTCTTCTCAAAGCATAAGGGCTCTTGGATTAG
GAATTGAGGAAAATTCCAATTCAGCCAAACGCATCTGTITTCAGATAGCTGACACTTCTGCCTACTCATTTCCTAGCT
AACAAGAAGAAATGTTAATGGGAGTTTTCAAAGGAAAAGCTGAACACCATGAAGGAAAGTGACACAAATAATGTTAG
CTCATATATTGACAGGGTGAATTTGIGTIGCTITTCAAGTCCCTTCAGTGAAAATAGGAAAGTAGAAATTATAAAATGC
CCTAACATTTAAAGCTAGCATGTTICTTGGAGACTAGGAAAAAATAAGTTTTARAACATGGGCTATGATAGAATGAGA
TGGAAAATGTITGTAGTTGCCAGTAGAAACAATAACAATTACCATTAGATTAAGTATTTAAACCAGCTGAATATTTT
TATTAATGGAAATGGCATCTIGTITITATGAAATAATGCTGCTGAATGAACCATATTAAAARTGACCAGTATTTCCTIGC
AGAACGTTIGTICGCAGACATACAAGCCTGAGACCCTAAAATCTTAAGGTATTCCATTTGAAATCGACCTTAAGACATT
AACAGTAGTGGTATTIGTTTAGATGAAATTTTTTAGGCTTITAAATCAACAAATGTTAAGCAGACATGGGGAGCGARAAC
ACCAGTGTGTTATTCTGACATGAATAAACTGCTGTTTTITAGGGAAAAAATATAGTICTTIGTTAAGGTTAAGCTAATTG
GTTTTCTGGTATCTTTTGCAATGTTAGTGTGTTTTACTGCTCCATAACCTATGTTATATGGTAAATGTGCAATATAT
TTATATATGTTGCTGTAAAGAAATGTAATAAAAAACTGTTTACTTITGTGATATGAAAGTAAAAATTTATTCATTGTC
ATTGAGCATACAGAAGTAAATATGGATTACATATGTCATATTITTAATGTTCACATGGTCCCACCATCAAATGTTGAA
AAACTTATAGTTTAACGTCATATTCTATTGAAGAARAATACACTCCCTTTTCTCAAATGTGAAATGTCCAGAGAGAR
TGGAAAATTACATATARAGCATGTAGTTATAGCATGGTGACCCTGCTGTGATCTCTCAGATGAGGAACAARAGGGAG
AAAGARAGAGCACACTGGTGCTTTGGAGT TGAGAGAAGGCAARAAAAAGAGTACAAAAATGTCAAAGCCAAGTTTAGC
TGCTCTITCAGCTCTCCCTTTAGCTGCTCTTCAGCTTTACCTTACCATGGTTATTAGTGATTGAAGAAAATTCTARAAG
CACTTTTTARAGGACCCAATTCTGAAGAGTTTAGATTCAGAGAGCACAATGGAGTTGGAGTGACTCCTGCTCAAAAG
TTTGAGACAAGCGAGTICCATGAAAAGACCGTICCTICCTCTTAATGGAAATACCCAGGTTTTICTCATTICTTCTCGCCTT
GCTTTCAGCACTCGCAGCCCAGAAAGCCCTTATCTAACAGGTACTGCCGTITGAAAGGTCATTGACTTGTACAARAAAT
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GATGAGTGCTGAATAGATGTGCATAGGTCACTGACAGTATCTGCTACAGAGAATGAGTTTTCGTATTTITTATTAGGA
TACACCTAACATGGCAATCTACTGCCTCAAAGAACTCTATAGGAGGTAAGTGAATTTATATTAATACAGATTGAATT
AAAGGATAATCTAGAAAAAGGCATATGATGTAAAAAAATCAGACACAAGTATATTTITCTGTATAGTCAGTTTTTACA
TTGTGATTTCACCAGCTGGCTGCTGAGTTTGACGGCTTCTTAACAGCCACACTGCTGAGATTICAAATGCTGATAGAA
ACTTTGATGGAAAAATCACTGGAGTAAATATTTCTACCATCTGTTGCCCTTCACTGGGACCCTAACGTTAAGAATARA
TTCATACCATTGCTTGTCCTTTATATTTCCCCAGCAGTAATAAAATTTCATAAGATTTTGTTTTGTGGTCACARAGC
TATCCTGGTTTCTGTAACTAGAAGACATACACTAGCATAAGGGAATCAGCCGGAAAATTTACTGCTAAGAGAATTTG
TCTCTAGTCACTTACTTTAAGGTTACAGCAATGTGTAAGTGTGGGAATACATTITTAAAATGAGCTTTTCAAAGTTAT
TAGCTGGTAGIGGCATGAGAGTTAAGTCTCTTAATACAGTTAAACAGTTGGGCACTTCATCCTTGCGTAAATATTGT
TACCCTTTTATTIGCTGCTTGGAAACTCCTCTGCAACTTTITTGGCCCCTATCCATCTTITTCAGAAGTAGTAAATAACC
AATTTACTGGGAGTGTGGTACCAGGCAGARATTCCGAGAGGGGCTTTCAATCCTTGCCCATCAAGTGTATCTTTICAG
AAATAAGTATATTAAAATAATTGGATAATTTCAGTGGCTTGTTATTAGACTTCCGTTGTCCAGCATGGCATGTTTAA
GAAGATGACAGATTTTCATACATTATTGGAAAGAAGCAAGAACAAAAAADCATAACTTACTGTAGTAACCACGGTAA
AGAACTGCTTAAAATGCAGGATAAACATGTCATCCCTAAGGGATTCCCATTCTTAGAGCATGAAATTATCAAGAGAG
TAAGAGACTACAAAAAATGAGAAGAATGCTGATTGCAAATTCCAAATAGAAAAAATCAAAACAARAACTGCGCACCAT
CATTCTGGAAGCAATGAGAAGCAGARATTGTCATTTAATGAAATGTAAGATTAAAGTTAATAGAAGTAATTTTCATG
AAATAATATTTITGCAAGGACGATGTTCCAGCCATATTGATCTTCGTGTITTTCTTITTICACATCCCTICTTACTGTITCC
CTAGAATGCTTGTTTCTACCTTTAAATTTGCTTITTCTCTCTACCAGAGGGCTCTACCCTATCTCCAGTTICICACCA
TGTCCCAATCTACTCCCTCTCAGAATTTTTGTACACTTCCCTTTATATATATTTGTGCTCTAATTTTATATTCACAG
ATATGCCTTTTGTAACTCCCCCATCTTAAAGAAAGCACACACGTACGCACACATGCACACACACAAAATTGAACTCT
TTCTGGGAGATCTGCTTAACTTTCTTCATAACTCTGTICACTTIGCTGAAACTGTAGTATGTGTTTTCATGTTTATTAT
CTTTTCCATTAGAATGAACATATTTTGGGTACTTGGTCTTTCTCGATCACCAATATACCTCGGTACGTAGARARAATT
GATTCATATATIGAAAATGTAATATTCAGTAGAACGAATAAATACATAAATAAATTTAAAAATGATACTTTTATTGT
ATTACCTGAGACAAATGATCCCCAAGTTTIGTCCTTGCTITTTCATAGCCAAAACATTCTCTCTTACATTGAGCTTCCT
TCACCTCTTCTGTGTACAGAGCACTTAARATTTTCACATTGCCTGATACTTITAACAATATGATGGCCCTGTTCTICTT
ACCCATTIGGAGCATATGITAAATACCAGAACCCATGTAACAAACATATATTGTGATCCTACTGTGTGCAAAGCAGAT
ACTGCTTIGCTGCTAGGAATACAGAGCTGACTAAGAGCTCCTTTTCTCTTITATGAGCTCACAGICTCATGAGTTCAAC
GTCTTAAGGCACAACGTCTARAGCAAAGGGCAGTAAGTAAACACTCCAGAAAGTACTGGATCTGGCCTAGGACAAAT
GGTGGGTTGITTTTCCAGCTGTTATTTTTCCTGCCCCCTAATTGACAGTCCTCCATTACACCTCTGGGATACCTAGT
CTGACTTGGGAAAACCTGACTTTIGGGAATCAGAGGCAGTCTCTCTTGCTTATATATGAGGAACTCTAATGGATACTT
ACTGTCATTAGAGAAACTCTGCTTCTAGCCTGGCTCCTTTTGTARAAGAAGGTTGAGTCCCCTTGGAGAGCCTGCAGA
ACATAACCATTIGCATGTAATGAACAGTTIGTAATACTTTGAGATTGATGTGCAATTITCTATTTGACAAGGGAAAAA
CAATTAGGATTAACCGTGGTCGTATATCCCAGAATACCAACGTTGTTTCCACACTCTAAGTGTTGTTGGGTCATTAT
ATGAGATTCATAATTTTGTCCTGTTGTACCCACGTTTGCATTACCATTICAGTCTTAATTTATTATACCCTATTAAAR
GITTTTTIGGTAATTTGTTCTTATTGCTACTCAGGCATTAAAATGTCTGCAGGCTGTGAAAATGAATARATTTAATG
TGGCAGCATAGTTCTCAAAATCCTGGCTTTACAACTCATAGTACAGGCTTGTATTIGTAAATCCTAGTTAACATGGAT
TTATTTGAAAATCCAATTTTACTGCTAATCTTAAATAACACATTTTTCAAACATTTTATCCTTGAATTTCTATTTTT
TTATAATTTATGGCTGTTGTATGTATTTACAAAAGGACAATGTGTGTACTTTTAAATACTAGTAATGGATTGCTGAA
ACAACTGTAACTTTAAAACAATGCAATTGTTAAAARAATAAACTGTGCAGCCTGGCTTAATGGAGGCTTATGAACAT
ATGATTAAGATATATGCTATAATAAGCAAATTCACTCAACTGATAGTTCATAGGAACTTTCAAATTTAATCTCATAA
CCAGTGCTATCCTTCAAAGAATGGTCAGGGCAATTTAACGAGTACATGACCACGCAAGATAATTTCATTGAAGAGTG
GCTGAACTGTTGAAATATTTTCTAGTCTCCTTGGGATATCATTAAGAGCAGAAATTTTGARATGGAATTGTAATGAT
GTTCAGAAAAGATAAGTAGGTAACTCTCITAATACGTTTTGTGCTGCTGTAACARAGTACCTAAGACTAGGTAATAA
TTTGTAATGAACAARAATGTATTGGCTCACAGTTCTGGAGACTAGGAAGTCTAACATTAAGGTGTCAGCCTCTGGCG
AGGGCCTACTTGATATGTCATCACATGATGGACGATTAGAGGGCAAGAAAGATCAAAAGGGGGCTGAACTCCCACTT
TTATAAGGGAACCAAACCCACTCGTGAGGGTGGAGCCCTCAATCCTTAATCACCTCCTAAAGCTCCCACCCCTTAAT
ACTGTCACAATGGCAATTAAATTTCAACATCAGTTTTGGAGGGAAAAACATTIGAAACCATAGTAGTGATACTGACTA
CTACCACACAGGGCTTGGGAGGCTACCCTAGCTGTTGCACCCAAGAGATGAATCTTCTAATGTGATTACCTTTATCA
TTTTTTTTACTTTATTAAAATACTTITATTTTACATGTATACTTTTGTCTACCCACCATTTCCATGTCTGACCACTG
CTACTACTATGTCCTAGCATAACATTCCATACATCCTTAAAACCAAGCAAAGGGTGGAGTTCCATCTTTAAAAACTA
AACAGGCATTTTGGACAACACATTCTTGGCAATGGAATCTGGACAACATTTATCAAACATGGTAGGGAAGGTTCTCA
CTCTGCATTATCAAAACGACAGCCAGATATCAACTGTTACAGAAACGAAATCAGATGGAAAATTTTTAACAAATTGT
TTAAACTATTTTCTTAGAGAGACTTCCTCCACTGCCAGAGATCTTGAATAGCCTCTGGTCAGTICATCTGGAAGCAAT
TCTTCACATAATTCATGAACTTGGCTTCCACTTTAGGAAGAGAACCACCTTTITTICTATACTITGCTTIGCATTTITTGCT
TTAATGTCTTCTACAGAACTAGGTCCTTIGGGTGTTTTAGGAGTTTTTCCTTIGTTTTGAAGGATTCTTGTCCTTTTIG
ATCTTGGTGTTGACGGTTTTGAGTCTTTTICCATTCCGATTTGACTTTTGTGCATTITITGGCTGGAGTATCTCATATA
GATTTCTTCACTGGCGCTTTTTCTTCAGTTTCCTCATCATCAAAATCATCATCATCATCAARATCATCATCTTCATC
AGCAGCAAGTTTTACTTTTTTCTGTGGAACCTTGCTACCACCTCCAGGAGCAGATCGCTTTCCAGATATACTTATGA
GTTTCACATCCTICCTCCTGITCGICTTCTGACTCTGTATCTTCCTCCCCAGCTACTAAATGCTGTCCACTCACATGC
ACTGGCCCTGAACCACACTTCAACCGTAAGACCACTGATGGTGTTATTTCAAAGCCCTCAAGGGAAACCATGGGCTG
TACAGACATTTTCAAAGCTGCCAGTGTTACTTTAATTGGACTGCCTTTGTAACTCATTGCCTICTGCTTICAACAATGT
GCAATTTATCCTTTGCCCCAGCCCCTAAACTGACCGTTICTTAAAGATAACTGTTGCTCAATTTCATTATTATCCACC
TTAAAGTGATCATCTTTGTCGGCCTITTAGTITCACAACCAAAAAGATAGTTTTGGGGCCTCAGAGGACTCATGTCCAT
CATCGTCCATCAGGTGGCAGGACGCACTTAGGTGGGAGAGAAGGCAGATGATGATAAAGGACCACTGCTCAAGAGAA

90



CAGCTGTGCAGGACAGAATCACACCAGGGAGATTACCTTTATCTTAGAAARCCTGAACATCTTGTGTACTTTGACAC
TTCTICTACATTTCACCTAACCTTTAACATCAACACATTTATTCAGAAARCTTTITACTTITTGGAGCTGCTCTGTGTCA
GGCTCTATGCTAGGTGCTCAGGATATTGAAATTGATACAATCCTAACCTATTCACATATAATCCAAGGTTTGCTGAA
ATTGATGGACATTTAAACAATTGAAACATTTAAGTGGTATAATTAGCAAATGGACATTTAAGCCATAAAAATAGCAT
CTAATAGATATAATAGAGGTCGGTACACCATTGATGAGTCAGAGCAGAGGCAACCCAAAGAGTAACTAGCCAGAAGA
ATTGGGAAAGCTTCATAGAGAGAGCGATATGAAAATAAGGGAGAGAATTGTARATCCATGAAAATGAGAARAAGTTG
AAAAGTGATGGTGTCAGAAAAACTTGTGGTATGATAATGACAAGATGAGAGGAACTCTTGGTAAGCGTGTTGGATGC
ATGGAAAGAAATGGCACAAAATAATGCTGAGGACATTTTTTATTTTATIGTIGGTTTITGTTTTGGTTAATTTCATTT
TTITAAATCTAGTATGCTAGTIGTTCATTGTCCAAACTGTGAATCATAAACTCAGTTITGTGGATCAACACCGGCCTTTG
ATTTTTAGTGAAACAAAATAGAAAATATCAGCATTCATCACAAATAGATGTTTCACAGATTTTTIGTITTITAATTGCG
ACTGTGTIGTGTGTGGGTGTGTGTIGTGTGTIGTIGTGTGTGTGTGTGTGTATGTGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGATGGCTTGGATGTTTATCACCTCCGAATCTTATATTGAAATGTGATTTICCAATGTTGGAGGCAGGGCCTGGTAG
GTGTGATTGGATCATGTGGGTGGATCCTTCATGAATGATCCCTITTIGGTGACAAGTTAGTTCATGCTATATGTGGTTG
TTTAAAAGAGTATGAGACCTCAACCCCCACCTGTTTCCTGCTICTCCCCTITTGCCTTCCACCATGGTTGGTTGTAAAC
TTCCTGAGGCTCTCACCAGAAGTAGATGCCAGTGACATGCTTCCTIGTACAGCCTGCAGAACCGTAAGTCAAAAGAAA
ACCCCTTTTCTTTTTAAAGCACCCAGTTTCAGGTATTTCTTTATAGCAATGCAAGAAGGGACTAACACAGTTGTATG
IGTATGTGIGIGTTGGGTIGATTTCTGGT TGAGTGTCACAAGGTTGTAATATGGTGAGTGTAAGGAAGTATAAGTTTT
AGAAAATTAAGAAGCCAGTTICAGAAAACTAATACTTTTGGAAAATAGTACAAAATCAACTTTACAAGAATATACACA
GAAAGATGTAATACAAGATTTATTTCATTGCAGTAATTTATAAAGTTGGTTTAGTGCCTTIGCTTTITGCATGCTGTTT
TAAAAATTACCAAGAATATGACTTCATGTGATTTTGAAATACTCCCAGCAAGATAGGTAGAAAAGGTATTICTTATAA
CICTTAGACAAAAATTTCGGAAAGTTTAAACGCTTTATCCCAAATCATAARAGCTAATARATGARGAATCTGGGATTC
AAMCACCATATTTTTITTITACTGTITCATCAGCTAGAAGTTAGAAATGTTAAGCCAAARACATTAAGTCACTGCTCTGC
CTAATAAATCTTGAGGAAACTAATAAARAGAATAATACCACTGACTACAGGACAAGGTCTTCCTAAGAGACCTTAAR
TATATTAAGTGATGAAGATGAAACTTCTTTTATTCATAAAAATGTTATTTAGTTATGAGTAGAGCTCTAATTAAACT
TATTTTATATTGTCATCAGTAAAGTTGAGACATAACATATTITATTAATATAATTATAATTTGACCCATAGTGTATTA
AAAGAAGGATGTITAAAAGGAGTTIGTTATTAGAGATGATGTTAGGGTTGTTGATGATAATAACAGTAGTCATAACATA
ACAAAGCACTTCATAATTTAAGAAGTGCCTTICAATTACATTIGTTACTCTICATGGTAATCTCTGTTTGATATATAGAT
TTGGCGGATTCTATATCACTCTAAGACATAGGTTACTGAGGTGACGGAGGAATTTAGCAAGCGGCTGTCRAAATGGAG
GACATGAGCATTGGATTGTGTATGGCAAGGGCTGATGGTCTCTAAGAARAGCCTCTTGGTTTCCACAGGGCAGAAGCC
CTITTGAAGATCATAGCCAAGGATTTAGTAATTGCCTCCCTTTCAGAATACCCTCAAGAGAAAAGCCCACCATAAGAC
ATGGTTCCCTACAGGCAAAACTGCTTITTCCTTARAATTTACTGTTCCCTGAATATCAGCCTTCTTTGGCTCATTCAA
CATAGTTTTCTTAAGTTTCAGGACAGTGCTGCAGACCAAAAGTTTCAACATTGAGGAAAACAATACTACTTGTGCAG
TGACCCTACCTCAGTCAGGGAGGCAGATGCCTGCCTTTATGTGAGGGAATAAGGAATCAATCATATTTCCAGCACTC
AAGAAAGCCAGTICTAGTGCAGGGAGAGATAGATACATAAACCTCAAAGTTATGATATAGCATAATAGTTTTAAATTT
CCATAATAACTGTATTTTAAAAGTTITATAGAAACAGAAGAGATGACCTCAGTICTGGAAAAGCCAGCTIGGAGAATG
GCAACCAATATTAAGTGGCAAAAGCTTTIGGGATCCCAGGCCTCCAGATGGAGGGTGATAGCATGGGCCAGACAGGTA
GGTTAGGAAAACTTTGCAAAGGACATTACACGGTACACAGACAAGTCTGTGTTTTAGCCTATAAACCACAGTTGCAG
AATGTIGTTTGAGCAAAGGCTTTTGGGGATGAGATTTGCACTITTCAAGATTITAAGTTTGTTITAGGATACTTACGGTT
TGCTGTATACTTCCTGGGTTTTTACATTATAATTACGGTTTGAACTTTAAAGGAAAACTGCAGTTTAGCATACTTGA
AAGAGTGCAACTTCAAGTCATGATTGGAGACAGATATTTAACAGATTTTGTGATCCTGTGATGCTTATTTICTTICTC
AGACATACCACATGACAATCATTITTAAACAGTTITATTTCTACTTITAGCATCCATCTGAAGGTGTTGTIGTATGTTTT
CTGCTTGAARATAAAGCAGTGGGCTGGGTGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGG
CAGATCACTAGGTCAAGAAATCGAGACCATCCTGGCCAACATGGCGAAACCCCATCTCTACTAAARATATGAAAATT
AGCCAGGCGTIGGTGGTGCATGCCTAGAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGTATCGCTTGAACCCGAGAG
GCGGAGGTCGCAGTGAGCCAAGATCGTGCCACTGCACTCCAGCCTGGCGACAGAGTGAGACTCTGTICTCAAAAGARAA
TAAAARAGAARATAAAGCAGTGAATGCGATTAAGATGGATTTATTATGATCATARAGTACTCAGGAGTCTTATTTTA
AAAGACAGCATTACTGTAATTAAAAATATAGGGAAGAAACTAATGCTGTTTITGCGTATCATICTCAGCTCTCTCARAA
ATCAGATATTAAGCTCTTGCTGCCAAAGGAGACTATACTGCACGGTGCTCACCTGCATAAACTTTGAGAGGGTTGAA
TTGTGCCAAGCAATTCTCTCAATACATAAATTAACCAAATATTTGTTGACCTACTGTGTGACARAGTATTATTCCAGG
ARATAAGAGATCCAGCAATGAAACAAGTATGGCTTCTTATAGAGTITCCCAAAAAGGAAATAARAGGATATACGTATA
GTGATATCCCTGAATTAAATTTCTCTTTTGAAAATAAAAATTCTATCATAAGCTGTAACTGCCAACACTTCAATACT
CATTCAGCAGTITTTCAGGGATTTGTACCTTTTGACTTATGAGAATTTGGAAGTCTAATTGTATCATTGCACTGGAGT
CTTAAAGAAACAGATAAGCGAATGACTTTGCCTGTATCATIGTTGACTGTACTTACAATCAGAAAGGGGCACAGGAC
AGATGCCAGGGAGTAAGTGGACAGCCCATAAATGGAATGGTAAGAAAGAAGAACTATAGTGGATTTGGAAAGTTCCC
TTCAGCATTTTCCCTAGACAATCTTITGGCTGTIGTTTGCATGATCAGTATTTCATTCACAGGATATTGAGCTCTTGAT
ATAGTTCTCAAAACCCAAAATGAAATAAGAAGTCTACTCTTTATTTAAATTCAAATTCCAGAGAGTTAAGTAACTTT
CCAGGAGGTAATCTAAATATGGCCTCCTTGTTGGGGGGGGGGGEGGGTGTITTGAATTTGCATATAAATAGTCTCACCC
TTAAAGGAAAACCACAGATGGTGGTAATGATGTAGTCATAATGTACATCTCCACAGTGGTGGAACAAAATATCCACA
GTTTTGCTTTCCCCAGTTTCAGTGACCCATGGTCAACTGCTGTCTGAAAATAGGTGACTACAATACAATAAGATATT
TTAAGAGAGAGAAAGAAAGATCACATTCACATGATTITICATTACAATGTATTIGTTATAATTGTTICTATTITTTATTCA
TGATTTTTAATCTCTTAACTGCGCCAAATTTATAAATTAAAATTTATCACAAGTACATATAGTTTATATAGGGCTCA
GTACTATCTGCAGTTTCAGACATCCACTGGGAGTICTTGGAATGTATCCCCTACAGATAAGGGGTAAACCACTGTATC
CTATTTIGTGTGAATGCTACAGGTGTIGTGAGCTCATAACAATATGACATCAACACTGAACTAATCCAGGATTTGGTA
GTGAGAGTGATGTATTTGCAAGGAGTGAGACGTGGTGCCTCATCCAAGCAGAGAAATAATTTTGAAATTTGCCTGAC
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AATAAAAATCACAATGTIGAGGTCTICICTTTAGAGCTGCAAAGTCCAATTCAGTGCCCCCTAGCCACATAAGATACTG
AGCTCTTAAAATGCGGCTAGTACTAATTGAGATGGGCACTGAGTATAACACACATGCCAGGGTTTGAATACTTAGAA
CCAAAAAGGAAGTAAATGCTCATTITATTGCATGTTAAAATTATGGTTTTATTATAGTTGATTAAATAAAATATATAA
TTAAATTGACTTCATTTTGCTTTTAAAAATGTGGCTATGAAAAATTTCAAATTATATATGTGTGTGATTACATATGT
GIGTITTTCACATATGTAACTGATGTTACATGTGAAATTGATTGTTACATGTGACATGTAAAACACGTTACCTAACAC
GTGCATATGTATGCAACACATATGTAACGTGTITACATATATAACACGTITACATATGTATTIGTTACATGTGTIGCTTGC
ATTACACACATGCATAATATGAARATTACATGTAATTTCAAATTACATGTGTATATTTTGAAAATTACAAATTACGTA
TTTTGTTATTITTGCTTTACAAAGTCAAATTTACCCTATTTAATAAAGCATCATGAGTTTITTITATAACTAGTAAACT
TTGAGACTTTITGTAGGAGAATAAATAATGCTTATTATAAAAACTGATTGGAAAAGTGAGCTGGAGCAGGGAGCGGAG
GAAAAAGGACTAGAGATCACCTTTCTTCCCAGCTCCGCTCCTCTCCCAACCTTITTTTCTTTCCATTCTCTCATCCCA
ATTCAAAAGTGCAGAGTTCACAGTTGGTGTGCTGATTTAGAAAACAGATATATAAACAGCCTTAAATTTTCTCCAGG
CTTTTACAATGAARAAGAAGTTCAATATCAAAAGTAACAATATAATCTGTGGAAAGGTATAGGGGGCTATGTTTTTGA
GGTAGAAACTATAGGTGCTCCTGGCCAAGCATGGTGGTTCAAGCCTGTAATCCCAGCACTTITGGGAAGCTGGGGCGA
GAGTATTGCTTGAGCCCAGAAGTTTGAGTCTAGCCTIGGCCTACAGGGTGAAACTCCACCTCTACTAAARATACACAC
ACACACACACACACACACACACACACACACACACACACACAAAAGCCTTGCGTIGGTGGCGCTTGCTGATAGTCCCAG
CTACTCAGGAGGCTGAGGCGGGAAGATTGCTTGAACCTGGGAGACAGAGGTTGCAGTGAGCTGAGATAGCACCACTG
CACTCCGACCTIGGGTGACAGAGTAAGACTGTICTCAAAAAARAANGAAAAGAAAGAAAGTATAGGCACTCCTTATATG
CAGCTGCTCACACCCCTCCTCCTTCACACCCCTCCCCCTTICACACCCCTCCCCCTTCCCCAAAATTTGCAAGGGGAA
AAATGTGTGTAATTGGCAGTATTTAGTGGCGTGCAACCGTGAGTCATCAGACTGCACATCCTCACTTICTGCTAGTGG
CTCAGTACCCAACAGCACTCAGTGAAAACTAACTCATTTCAAAGGTGAAAACAAGTGAGTTTGGCCACCAGGGAGTG
TTCAAAACTGTCAGTGCTGAAGCAAATGTGGAGGGTGTTCTGTAGTTTGTITCAGGTTGATATTTGTGGTCCAACCCC
TAGCTGAACTACTAATTATTAATATCTGTCTTGATGGTGCCTCAGGAGAAAGCTTCTCAAAGGGAATCAATGTTCAA
ATTATAGTAGGTATCTTGGCCATGGAAGTTATTGAATTTTAGCCAATACTTGCTACTCTTTCATTTATAGTIGTGAGA
ATGCAGTGTAATGAACCTGACTCTCACTGTCCTGACTIGCCTTTCTCATCGCATTCACAATAAGCACGTCAATACGT
ATACACATTTCATATTTCTAAAGTTTACTTTATTTCCTTATTGTACATCGCTGTGCTGCTGATGGAAGAGAAAAGGA
AARACACTATTGATIGCAAAACTGTITTITATCTITTIGGTGGCTTAGATTTTITITIGTATGATATGTAACGTCTTGCATA
CCTAAGGCAACACGAAGCTAAATAGATTTGCATATAGCATGTATTITTITCCAATTAAATGTTITAATTTITGTTCAGAG
TATACTGGGGACATTTTGAATAATGGAGAAAAGTACAAAGAAAATTCATAATTCTACCACCTATCAGCACAGTGARAA
TTTTATGAAGAAACATAATTTTCATGTAAATCATAGTGAACTCACGGTAGGTTTTATTTAATACAGTAATTGGAGAG
CTGGTAGGAAGACAAAACTGGTTCAAAAGAGAATACAAGAAACAAATGCTTCTATAATGAGTGAATTITTTAAARRAAG
TATTCTGGAATAAGATTAGTGAATAAGATACTAAACTCGTTGATACCCTACAGCCTTTGGGGTTATATCCTCTACTG
GGTAAARAGTCATTTACATCATATCAGTITICTAAAATTTGCATTGAACTTCATAGCGTTGTAACATGTGTGGGCCC
AAATTAATAGTAAACAGTAAGAGTTGCTTTACTCTGAAAATATTGAAGCTCTTGTGAGGGTGTGAGGAGTTITIGTTAG
ARAACAACGCTACCATTATTTTGAAACACACACGATCATCTTTTGTITTTACTTCTAAGTTTTGGATAATTTTITCTTA
AATTATCTTATTATCTTATCCATTITICTTAATTTCCTTAACCTTTTAAATGTITITCTCCTAGGCACTTTTATTIGATTT
TTGGAATATAGTTGATATGTGCTGAATTTTTATCATCCAGTTTTAATTICTACTGAAAAATCTAAAAGATGTTCATCA
ACTACTATATTTCAAATGCATACATCCCCTTTCATGCTAAAGAAACTGTATGGGAAACACAGTCTGACATTTTCAGG
ACCTGGTATCATTARAAGTCTTGACACTGTTAAAATTAAACAACGCCTTTTTTAAAATCAAAGGATACAAAAGGGCT
GTGTTGGTCAGAGGATACAAAATTTCAGTTAGATAGGAGACATAAGTTCATGAGATCTTITTIGTACGACATAGTGACT
ATAATTAATAATAATATGTTTTCGAAAATTACTAAGAGAGTCGATTTTAAGTGTTCTCACCGCAAAAANATAGTATG
TGAGGTAATGCATATGTTAATTAGCTCATTTTAGCTAGTCCACATTTITTCAATACAATGTGTTGTATAATACGTGAT
ATATACAACTTATATTTTCCAATTCCAATAAGTAAAAATAAATGTAAATTATTTGAAATARATAAAATGTGAAGAAC
ATCCACTTTTICATATGAAACCATGAGATATTTTICTGTTAAAAGATTAAATGTCCAATAAATTTTTGATGTTAACAGA
AACAAAAATGTTTAATATTTAAATACATATTTGCATGCTATTGACCCCCTGAAGTTICACTGCTGGGCTAAGTGAACC
AACTATATCTTAAGTCAAAAATGCTGAAATTCTTCCCCAAATCCCAAAGCTCATGAAAACATAAACAGAAAATTTCC
AAATAATTCTACAGGGAAAATAAGACACACTATTITGATCTGATCAAACAACGGGATGATTATGGTTAATAATGAGTT
ACTTGTACATTTAAAAATAACTAAAGGAGTGTGATTGGATTGTITTGTAACACAAAGGAGAAATGCTTGAAGGGATGG
ATACCCCGTTCTICCATGATGTGATTATTACCCATTGCCTGCCTGTGTCARAACATCTCATGTACCCTACARATATAT
ACTCCTACGATGTACCCACAAAAATTAAAATAAAARAGAGAGGGACCCGAAGATAAGCTAATATTTAAGCTCATCAT
ACTTATTAAGATAAGCAATACATACCGAAAGTAATAGCATTITAAAACCAGATGTTGGGGGAGGGTTCTAACTTGTTC
ATTAAAATTCAAAGTCACCTGTICTTGTTTTTTCTTTITGTITTITTIGTTITTITTITITTTTITITTITTITGAGATGGAGTICTCG
CTICTGTCACCCCAGGCTGGAGTACAGTGGCGCGATCTTGGCTCACTGCAAGCTCTGCCTCCCGGGTTTACGCCATTC
TCCTGCCTCAGCCTCCCGAGTAGCTGGTACTACAGGCGCTGGCTACCACGCCCCGCTAATTTITTTTGTATTITTITAGT
AGAGACGGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCTGCCCACCTTGGCCTICCCAA
AGTGCTGGGATTACAGGCGTGAGCCACCGTGCCAGGCCACCTGTCTTIGTTTTATCATGATCCCGAGAGTATATATGT
ATGTGTACAGCTCATCTAAACCCTTTTTCTTTCAACATGATCAATAGATTGAACATTGGAGATATTTTATAAGAAAT
AATGAAGACAACTCAATCAGCACATATATATATTAAATGTGGAATCTATAATGATTGCGAAGCCTGAAGCAAACTAA
ATATTCAGTAATAGGTTCTTTTTTTCCATGGTATATCCATTTGAATATATAACATAAATGCCTTACATTTGTTTITAA
CTATTTAAGGTTTATGTTIGTTAGTGTGATGAAATGGCTGGCAAAAGTCAGAAACTCAGGAAAGTTTCAGGCTTATAT
CTIGGAGCCTGGTTTTCTTICTICAAGGTAGAACCTCTGTGAAGTGAAAAATTTTTTTTATATCTGGAGCAATAATGT
AGAAGCTTAAATGTATTATCCAAGTTGTCATAAGCCTATTATTITCTTITACATTACTGAAGTGAAAGACAGCATTAAT
GGCTAAATGCCATACTTGGCTATAATTTATATTGTTTAGGACTGGARATGAGCCTGAAATGTACATTTTTTTCCAAA
ATAGTTCATGTAATATTTGAAACCTGACAAGTAACCTGATGATTTCATGGAATACCATCAAATATAAATGTGAAGTT
TTAAAGACACAGGGAAATACTCAGAATAAACCCCCTAACCACAGGCCAGCAGAAGAACTAGACTTGAGAAAATGAAT
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GGGAAGATAGATAGTAACAAATGACTTCTTTGGCAGCCTTATATATGCTTAGTCTITATAGACTGTTITTATGGATGCT
CTGCACTCTATTTCCAGCAAGTATGGCATTTGGAACAGGACCACACGAGACAAACTATGAGTTCACATTTCCCACAA
CTGCACAGATAGAAAGAGGGAACAACAGAATACTCCCTTTCTTICTTGAAACAATAACTTCTGTTGAAGCTCACTGGC
TTICTTTTCAGCTIGTTTCTIGCTAGCTCCTCCTICCGCCTCTTGACCTCTAAGGCAATGCTCTTCAAAATTTCAAGACTG
CTTTCTAATTGAAACAAAACTTATAAGCACATITCTTCCCACAAAATGTACATTTATTITGTAAATCATATATGAATA
TGACTAAGCATGTAAACGTATGTGAARATAGAARATCAATAAATATAAATGCAAACACAAATAGAAGCATTCACAGTT
TTCTTTTGTGTCCCAGTGAGTTGTTCCAAATTCCTCGGAGGTAGGTATGTCACAGTTTGAGACTATACCTTCAATCC
TAGGGTTTCTGGTITTCGCTICTCCTCCTAGGTGATAGCATCCATTTICTACGGACTTAACTGCCATCTTTAGTTGAATA
ACTCCTCTATCTTTCCATCCCATATTITCTCTTGATTCCAAACCTGCTTIGTITCACCTGAGCATATGACACAATTCATT
GGCTGCCGCACATGCAGCTTTGACATTITTATTTARAATCTTITCCCCTTCCCCAGCCCTCATCTATTTCACAGTAGTA
TCTTCTTCTTATCTACTTGATTGGTAAGCAGAGTCCACATGATTCCATCATTTATCTCCCATTTTATATCTAATCTA
TAAGCAAGTAATGCAATGCAACTTICTGTCTCCAAAAATTTATTTITGAATTTGCCTTICTCTTICCTICTGCATCTCCCCC
ATCTTAGGCCAGGTCACCICTGCCCTCTTGCCAGATTAGGTCACATTCTCTTACTACTGTTIGTTATTCTCTITCCTAT
TCAATCCTACACCGCAGCAAAATGGATCTTCTCAAAATGTCAGCTAGATAAAGGCATTTCTGTGCTTAAGGCCCTCA
TGGATTTATCTTATTAGGATGAACACCCAACTCTTTATTATGGCTTAGAATACAATGAATTACAACACATAATGAAT
ATATTATATTTCTATCTTTACCATTTTICTTICTTAAGTCAACCTTTCTCAATCCATATAGGATAATCATATTAGTGCT
TCCTCACTTTCTAAAACATCTCAGGGCCTTTIGCACGTGTTTICTICTGTTCTTAGACCCAGAATGCTCTTCCTTITTICTC
TTTGTGTAGCTAGGIGCTTICTTITCCATITACGTATCACATGAAATGCAGTCATTCCCTCCTCCTTCCCTCACTACCT
CACAAAAAGTTGATGCCTCTGTTAAACCATGAATGGAATTTTACTCGGCAGTGAATAGAGGAAAAACCAATGGTAAA
AGCAACCATATGAATGAATGAATGTCAAAAATATTATGCTGAGCCAAAAGTCATAGACACAAATATGGGTATTTACA
TGAAGTTAAAGCACAGCAAAACTCAATTACGGTAATAGAATTAAGAAAGTGGTTACCTCTGGGTGAGGGTTGGAATT
GAGTGGACAGAGGCATTAGTGACTTTTTCGGGGTAATGGAAATGTTGTICTATTTTGTTCAGGTGGTGAATACATAGA
TACATTCAATTGTCAAAACACATCCATCCAAACACTTAGACTTTTGCACTTTATTATATGCAARATTATGCCTCAACT
GAAAAAAGTTTGTTTTCAAAATTATATCAACAGTTGAAATTCTTTTAAAGATTTGATTCAAATGAGATTAATTCTGT
ATCCATCATTGATGTATGATAGTTTTGTATGTAGTTAAGGTTATTGGAGATAATTGAAAGTTATACTCACAAGAAGG
CTGCATAATATGAAGTTTATCTGCCTTGATCTTTAATAGCTTTCGCGATTTICAACTTCTTICACAGCTCTGTAAGAAG
GCAGTGTGGCATGTTGAAGCAAGCATGTGTTTTAGAGTAACACAGAGCTGGTATACAACCCCATGTICTACCAATTAT
CAATGATGTGGGTATGTTGCTGGATCTCAATAATCTTCCACTGTGAAATGGAATGTAACACCTGACTCACAACGCAA
AGGTATTTACCTTATGTAATATAATTCCTGCGATCCTGGGACCTCCCTTAATCCCATCCACAGATGCCAGGTTAAAG
ACCCCATCACAGACTAGAACAAGTTGGGATGTCAAAATGAATAAATATTAATCGAAGGGCCTATTGTGATTGAACAC
CACGCAGTAGGCACTCTCTAATACCTACCGTCTCCCICCTTITTTGGGGGAAACATTCTAAATGTGCAAAANATARAAG
GGTTATTITGCTTTCTGGCACTTGGGATCGATTTATTGAGGATATGTTAGCAGAACAGCAAAGGTGAAACACTAAARG
CACCATCAATACACAGGCAGAGGTGAAGCCATAAAGCCTTTATTTTTTAAATTAATGCACAATATATAAGAGGTATG
TTAGAATGAACGTCCAATCCCTGAAAGGATATACGAAAGACATTCATAAAATTACATGGGCATGTTTTCTTAATGTT
CAAAATATTGTTTTAATTAGTIGTATTATGAGTTTATICATGIGICTGIGTIGTTGIGTTATATTAATCTTITICTTGCA
TTGCTATAAAGARATACCTGAGACTGGGTAATGGATGAGAAAAGACACTTACTTGGCTCACAGTTICTGCAGGCTGTA
CCGGAAGCATAGCAGCATCTCCTTCTGTGGAGGCTTCGGGAAGCTTCCAGTCGTGGCAGAAGGCAGAACGGGAGCAG
GCACTTCACCTGGCTAGAGCAGGAGCAAGAGAGACAGAATGAAGTACCACACACGTGTAAACAGCCAGATCTCAGAG
AACTCACTCATCATCATGAGGATGGCACCAAGAGGATGGTGTTAAACCATTCATGAGAAATCCACACACATGATCCA
GTCACCTCCCACCAGGCCCCACCTCCAACACTGGGAATTACATTTCAAGATGAGATTTGGGCGGGGACACATATCCA
AATGATATCCATGTTITAATCAGAAAAATAAAAGTTAACAGTAACAGTGATTTTACTTTGTAGACCTTTGCTAATGGC
TGAAATCTAGCTCCATTCCGAGAACAGCCTGCGGTACACATTTITGAAAGATAGTTGATTAATATGAAAGAAGCCTTA
TCTGTAGTCCTTAAGGCCATTATGGTTTACATATATGAGTAAATATTCCAAAGTAGCCATGCCAGTTAACATATATC
CAGAGTCTAAAGGCCACTGGGCGACAARAAGTAAAAGATACATAGCAATTGTITACTTTATATCACAGTAATTCTTGTA
TATTTTAAATGGATATTTGCATTTGAGGATATCCACTTAAGAGTTAGGTACATGGCTCTTACATTTAAGTAACATTT
ACTTAAATTTCTGGCTGCAGCAATTCCACATAGGTAGAAATGAAGTCTGAATTGAGTTGGGGGTCTTTGCAGTGCTC
TCTCTGTTCATTGGCTATTTTGACAATGCTGAGAGATGTGGTTAGCCATTCTTTTTCATTTCATATTGGCAACCTAG
AGAGCAATTAAGCCTICICCCCTITAACTAGATGTATGTITTTACTCATTTCTGGATCTTTATGGCTGACTTTGAATCC
TAGCCTGTGGTAGAAAGCATGGTGTCAGAAGGAACTATGAGTTARGACTATGCATACTTGGCTTTGAGTCTTGGGTA
TCATACCTCCCTCATAGAGTGAAGGAACCAGGGATTCTTCTTGAGGCCCAGACCCGGCATCCATGTTAAGAATACCT
GTGCAATTTTGCTTCCTGATATTTAAGGTGAAAATGCATGTTTGGGTCATTGTGAGGATTATGTGAGATGTTACTTT
TAAATATAGGCCCCCTTATTATATGCTCTCATAGTTITCAGGCAACACTTGTCGTATTTGTAACCTCAGTITTITAACTG
TAATGTTTCCATCAATGTCCCTCTTACCTGGTACAGGGGCTCTTCATATTCTTIGGATTACAAATCTGTGAATGCAAC
CATGCATCAAAAATATTCAGAAAAACAATGAATGCCTACCTICTGTACTGATGATTTATAGGTGTTTTTCTTGTCATT
ATTCCCTAAACAGTACAATGTAATAAGTATTTATATAGCATTITACATTGTATTAAGTATTATAAGTAATCTAGAGAT
GITTTAAAGTATATAGGAGGATGTGTGTAGGTIGTATGGAAATAGTATGTCATTTTATATGTCACTTGAACATTIGT
GGATTTGCTATCCGTGGGGATCCTGGAACCAATCCCCCATGGATACTGAGGGACAATTGTATTATAAGCAGCAAGAG
GGAAAGGAATCTGTCTATTTTGCCCAARATCGTGTTCCCGGGACCTAGCATAGCTCCTGGCAAAGAGTATACAACAA
ATATGCATTGAGGAGAGAACAGAGGGAACCATTATCCCCTTATICTCGCTGITCCTTCATGTAATGAATAAACAGTC
AAATCTTACAAGAGATTTTAAACCAGTCAGAGAAAAGTTGGAAGTTAGTTAGTTGTTCATACATTGAGAAGCCTCGA
CGCTIGIGTCATCTAGGTAATGARAGATCTAGGGAAGTTITAGCAGGGAGAAGAAGAGAGATGATAGTTGTCTTCARAAT
GTTTGAAGGACTGTTACGGACACAAAAATTTAAACTTGTGCTGAATAATTCCAAGAGGTACACAGTICTCTCGATAGA
AGCTAAAGTGGGGGGTGACATTTGACTCAACAAAAAGCCATCTAAATATCAGAACTTTCAAAAGCAGGAACTGGTGC
CTCAATTAATAGTGTGTTTITCTAGCACTTATGATACCTGATCATAGGCAAGATAATGAAAAATTGGGACCTGGGAGT
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TATACATGGGRATTTIGTTTATCAGTTGGGTGATTAGGAGAGGTGGCCTTAAAGTCCTGTTGTGTICTAAGAGTCTGT
GATTCTGAGTICTTATTTCCCAACAAGAGAGGTACAGAGCAGAAGATGGGATTGGGAGAAATAGGATAAAGATACCAG
GAAATCCTAAAGGTAAGAAAAGGAAGGCAGACCTGAAGCTAACTCTATACTTCAGGTGCTTGCCTAGAGCCAGCCCT
ACCTACTTAGAGAATGTTGAAGAGCCAGTTAAAACATCTTTAACACGGATGTAAARACAAAACTATCAAAACCTGAAG
ATTTCGAATGTTCTAACCTACTCGTICAGTTGGGCTTTTTTCACAAATACTTCAGTAARAATAGGCATAAATTTATTTTT
TAATGATAGAAAATATCTCTTAAAGAACTTATAACTGTGGATAAAAGCACCACCATAAAAATCTTGTGGTGAAATAT
ATATATATATATATATATATATATATATATAAAATTTTAAATATGGTTAGCTAGAATATGACGACAATGTTTATGAA
ACACAGAGACTCTTGACAAGTCCCATGTATACACTATAAAACTTTAAGTTATCCACTATTCACTCACTAAGCTTATA
CTTAATGAGTGICTGCTGTGTICACTTATTGCGGAAGGCACAGGCGGTATAGCATTGCACARAACATATGTGGTICICT
GATGGAGTTTTTCAGTCTAGTGGTGAAAGCAGTGAATGGGTGTACAGATGTTAAATAATTGTACAATTAGTTGCATG
TGTAARACGTCAARAGTTCAGAAGATGACAATTGATCTACGGCAATGTTTCTCAATCTCTGACGTTTTGAGCCARATAC
ATCTTTGTTGTGGTGGACTGCCCTGTCCACTATAGGATGTTTGGCATCACAACTGACCTCTGCCCATTAGATGCCAA
TAGTACTCTCTTCTTTAATCACAAATTTGTCCCAGACATTTCCAAATGTCCCTTGGGGAGCAAAATCATCCCTAGTT
GAAAATCACTGGTCTAGGGGGAGGTCTTTATGAGGAAGTAACATCTAAGAAAGCTGGTATGTTTACATATAGCTACA
GTCTATTACACATGTATACATATGTAACAAGCCTGCATGTTIGTIGCACATGTACCCTAGAACTTAAAGTATAATAAAR
AAAATGTAACAAAACAATACAGTATGATAAGTGCTATGGGACCAAAGATGARAGGGTTCTACTGCACAGTTATGAAC
TCATAGTTAGGCTTTTGGGGTCAAAATTTTGCTGAAGATATTITGCCACCCACGTGACCTTTGGCAGGTGACTTAGCT
TATTCATGCCTCAGTTTTATCCAATGTGAAATGGGGCTGGAAAGTCCCATGTACTTCCTAATAACTTTGCGGARAATA
ATATGTGGTTATATAGGAAAAAAAAAAAAATCCTAGAAGTATGCCTGCTGCGTAGTAAAAGGAAGGAGAAGGATAAA
GAGAAATCTGCATTTTTTCTTCTGTAATGGGGCAGATAGTAAATATTTTAAGTTTTGTGGCCCAAATAGTCTCTGTC
ACATTTACTTGATTCTGCAGTTGTGGCATTGGAAGCAGCTATGGACAATACTTAAATTAGTAGGTGTGCCTIGTIGCTT
TCAATAARATTTTATAAATACAAAGTTTGCAAAACAAAGTTGTTTTITTTITTTITITTGTAGTTTGCTGACACCCTAGT
AAAGAAGCACCATTGICAACGTTAAAAATTATCAAATTTTTATTTTTICAAAGTTTTCAAATTTGCTTITGCTITGGTICT
AGCTCATGAAATAAGTCAAAAGTAGCAAGACCTCCACCTCTAAAATAATAATAGTAATGATAACCTCAAAAGGAAAG
AAGAAATATTTTTAAAGAAGAAARATTATTGTTAAATAGGATTATTGTGCAGAGAAAACCTAGGAGACTCAATTTTA
AAATCIGTGAAATAATTTITAAAAATACTITATGAATAGATACATAATAGCTTITATTICATATTAATGACTATAAATG
CAAATGGAAATATTTICATTCACACTGATGACAATGTATAAATTAAGGAGGAATAAAAATTGTAGACCCTATAGGTGA
AAAGCATAAAAATATACATAAGAAAAAGCAAAAATTGACTACGTAGGATTGTTTTAGGATTTAAGATTTATTGTCAT
TAAACTTGCAATACCAGCCAAGTTAACATTITGAATTTAATACAGTTATAATCAGAATGCTTTTGATGTGTTTGGGGE
CAATATAATTTCAAAGGAAATAGGCAATGATGTAATTTAAAGTTTATATAGAAGGAAATTGTGTGCGTGTATGTIGTG
TGTATAAATTGGAAACAATTTTATTAATAAGCATATTATGGCAGCAACATACACTTCCAGATTTCTACTATACTTTG
AAGTAATTGTGATCARAAACCACAGTGTGCTGGCATAAGGCTAGAGAAATGGGTTAGTGGTTTACAAGTGAGAGTCCA
GGAAAACATCCAAATAAGATTGGATATTTTAGTTCTGTGTGGATAGCCTATTTCACTTAATAAATAGTGTCTCGTAA
TTGACTATTCATGTACCTATAAGTTTAACTATAGACCAAAAAAACGCCCTACTAGATTAAGGAGCTAACTAGAAATA
TAAATTCATATAAACAATAAAGGAAAGTGTAGGACTTTATAAGCTTICATGGGAGACAGATTTTTGGTAAGTCAGGAA
GCCTGGAAGACTTAAAACATAAAATTGGCAGACTGAATTAACTGATAGTTTAAAGCTTCCATAGAGCAAAATAAATC
ATAAACCAAGTTTTAAAATATATAATGGATTTAGAGAAGGTATTTACAAAAATATATGACTAATGGAGGTTAATAAT
AACAATATGTAAGAAGGATATGAAATGGCATTTTACTATAAAGGTCAAACAAATGACCTATAAGCATAATAAATCAT
ATTAATCTCCACTAGTAATAACTACACACATCTACATAATATAGATGTTACGCCTGCATTTGATTTACTTTATCTIGT
CTTTTGGCAGAACTATTTGTCACCAGATAAAAAATTCTATATCATTACCAGAAAGGTATATTATTATAATGTTTATT
ATGTTGCAGTTGTAAAAGAAATAACAGCTTTTICAATTGTTTACAAATCCTATAGAACATTTACTGAAATACATTTAC
ATTTTGTGGCAAACTTGGATTTAAATACCGTIGTITCGTGCTTTIGTITTTATGCCGTTTTCCCATCTTTITCTCCAGGAAT
TTGATTGTGCTTCATTGAAAGCTAAAARAGAAAAAAAARATAATTCTGGTITTTGGTTTAAAAAATTAGGTTAGGGGTT
AAAAAGTTGTACGTTGTCTTCTGTAAAARATAARAAACAAGTTTICTTITIGTITTICTTGGAGGCTTTATATTAAATGGAT
TTTTAATTCATAGACAGCATATTGTGATGAAATTTCCCCATGAGCTTCACATTITTGTTTCAATAGCAGAAACTAACT
TGGTTGCAGTTACTGCCCTTCTGAGAACAGTGTTCTGGAATAATTTTGACATACATATGTATCTCTTTTTAAAACAT
GTGTTAATCTTTTCATAAAGAAAGTTTTCCCAGCTGTGTCACCTGTGACTCCAACTTTCTGGGGGGACAGGGATATG
AGATGTTGGAAGGGAATGGCTTGAAGAAATAAAGTGCAAAAGACGTAATGCTTTCCTGTGGTAGAAATGTATTCAGT
GACCCTGAATGACCTTCCTACTCTTGTICCCTTCATTITTITCCCACAAGTATGGTCTGGGCAATTATAAAAATTGACAT
TTGCAGTGGGCTCTTCTGTAAAAGATGCTCAATCAGAAATGATTTATTTTAGAAAAAGAGATGATATAAACATATAT
ATCCCCTGTCTCGGAAGTGTGAAGGTTGAAAAGCAAGGAGATGATCTTCAAAGTGTCTAAAATATTGATTTGTAACA
TCGTTTTATGAAAGTGCTTCAGATTATITITTITCTTGGATGGCCCCTTATGCTTTGGTCAGTTGATGCTAAAATCT
GAACTICTITTATTITTAAAAAAAACTTTTAATTTTGAAAAAGGAAGTTCACGGTGCTGTCTAATTICTTTITTAGATAGT
CATTAATGTAAATGTAAGAGTCATTCTGAGAACCACATCTGCTGATATGTTCCGTTAAATTACAAGTTCTATGTGTA
TTTGCTTTGCTTTCATACAATGAATCTTCTTTACTCTCTTCCCCACCTGCCAGAAATTGCCCCACTCAACGTTCATA
AAAGGTCCATTTTCAATCGCTATATTTATTTCAGAAGCAGAGATATCATATATTCAAATTTTAGTTACTTTCCAATA
TCAAGCTAATAACTCACACAAATAAATCAAACTACAGCAAAACAGCAATCTAGCATTCAACAAAACCTCCCCAATGC
ACATATTTCAAGCTGTAGATATGTATCATCCACCATGCTGAAATAATGTACATGTTCAAATCAAATGGAAAACTAGA
ATCAAAATTGTTGATTACTTCTTATCAGGGCATTTTATTATATTTAAGAAAAATACAAATTAAATCATTTTCAGGAA
GCAATCCTTCTGGCTAAGATTTTTTITAGCATAATGCTTAAAGTTAATTGTTGATCTTTATCTATARATTCAAAGGTG
GACTAAAARATGCAGAATCAATCAGGTAGICCATTTTGCATCAGGTGAAATATATAAAGCATAAAACAGCGAGTTACA
TTTCCTAACAAAATTGAATTACAGTGAGTAAAAGTGACAGGACAAATGCATTAAGAAAAGATGGACTGAAATGGATA
GAGTAGAATATATGCATCTATAAAACACAGTCATATATAATACACTCATTTTTTTTCTTACGAGTGTGAGATTAATG
GAAGAAAACAACAATAATAACAAAACCAGTGTGATGTGTCAGATTTCACCTTTTAATTAAAAAATTATTCACTTCAG
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AGGGGAATTTTCTTTCTTGGGTTAGCTCAATCATGTCAGATCTTIGTTCATTITAAAAGGTCAGTTITACTIGCCTICIG
AGGTTTTTGTTITGGGAAAAAGAAAAGAAAATAGATTTTCATTGGTATCCTIGGGTAGAATTAATTGTTTATCATTCAT
TTTTAAGATCTCCGAGAGGCAGAAAAAGGGGAACTGTGCAACCCTTTTGTCCTTCTGGATCTCAAAATGAAGGGATA
CATTCTGCTACATGAAATGTGGAATTAAGACCATGATGCAACATGATAAACAACACAAATTTGGGGGTGTCTCTGTG
CTATACATTATTGAATTTTTCCATGCTATACACTITTITGGATGTGTICTGTGCTATTTATTICAGTITTTTTTAAATAAA
AGTTTTTGTAGACTAAATTGCCCTCTCTACTTTGCATCGTTTTTGAACAAAGGATTTTCAAGACTGATAAGCTCAAA
TGTATCATTTATTGTATTCAAGTAGCATTCAATTTTTCTTTAGAAGTATAATTTGTAGATATTTTAACACAGAAAAC
TTGCAACACTGCTCATGATAGGCACTTATTATATATTTTTTGAAAGACTATATGGATAATGATTICTAACTTITGACTT
TTCCTGTTTIGCCTTCACTTTAGAATTAAGCAGAGAATCAAATCCATATTCCTGGGGGCGATGCTTGGACAACAGTA
TCTCTTTARAGATCTTTGTGTGAGTCGAAGGTGCAGCCAGACTGGGAGTTATTGTGAAGAAACAGATTCAGGAAGGT
TGAGAAACTTGCCTAAGGCTAATCAGATAGTTACTGGCAATGTTGTTTCTARATCACTGTTTGGCTCCCTCATTCAA
TGAATCTACACTATGTGGGACTGCCTCTTGCTCCTGACATCTTTITGCTGCTGAAATAAATGAACTCARAAGCCTAGAA
GGTAGAAAAGAGGGAGTTCAGAATTATATTCAGGCACAAATACCAATAAGGCTATTGCCCCCAGAACTGCAACTTICT
CTTGGTTTAACAGATAACTATTTAGCTGTGAGGTACAACTGAGGAAGTGGACACACAAGTTATCAGGAGATTCTGAT
GIGCCAGTTTATATTTCTTGTCACAGGTAATGATTCGAAATTTCTTAAAACAGCTGTCCTCACAGTGGAGTAACCTG
GGAGTACATGAAGGCATTCCAAGGAGTAGGCACAGATAGTTTTAAGGGAATTTATTTICTAGATCTTICTACTTTATTT
TGTACTCTTCCTGAAAACTGAATTGCCTGAAAAAAAAAAAARARAAANAAAAGACATCTGTAGTCAAGACCTCAGGCT
GTTTCTCCTTTCTAACCACTTGCCTTTTCTAACCACTTICTCCCAATTTAAGAAAAAAAGCCTTATATTTCATCCAAC
TCTGATCTTACTAAGGCTTCAAACAAAAGAAGCATGAATGACTTTCATGACAGGGCAACATAGCTTTTTGCRAAGARAG
AGTGGTTGCTAACTCTTTGCTTTCAACTGAACCCGAAGAGAAGACCTGATAAGTTGTCAGCCGATAGATCATTAAAA
ATACGTTTTGGTAAGCAATCATCATGTACTTTTAGCATATGCCATAGCAGGAGCACAAATGATTAAGCAATGCTACT
ATAATACAATTCCTTICCGTTTCTITTCTACTCACCTATTTGAATAAGATTTTITCATCATTTACATCTATACAGACAAA
AATTAGGGATAGAATTGATGCTGAAGCCTTTCCAATTGTAGAATTAATTTATATICTTCTGAAGGTGTATAAATTGT
TAAATACCCATCCATCTTATTAAGAGATGTATTTTCAATAAAATTTTATTTTTATGTTTATCARATTTTATAATATA
CATATATTGTTTTGGTCAATTGCACGTTAATAATTGTAACAATACCTCAATTGAAAAGGTTTGTTTTTTACATTTAG
GACTTACAGTAACAGAAAAAAAACACTCATTIGTIGTATACATACTGTITTAAGAAARAGTATACTAGGTGATCAATAAGA
TTTTTTCAGGCATAAACATATATCTTAGTTTTAAGATATCGATATTTACAATGTCCCTCAAATTATATTATTTITCAG
TCATTTAAGAATGAAAAGTACATTTCGAATGCGGATTTTAAATCTGCAAGGGTTGACTCATTTTTICAAGAGTICTTTT
TAGGGGATACAGAAGCAAGAATGTTTGGAGTTCCCTGATCAGTATCTTTAAGAGAAGGTATTTGTTGGTAGTITCCTA
GCAAATTCCAACAGCCTGATGCTACTTAAAAGATAATAGTAATTATTTTAAATAATGCTTICTGATAAAAAACATTCA
TGCACACTCAGTTTAAAAAGATATTTAAACATTTGTAGTTGTAGTTTGGGAACTCATGATACAAGTACAGTICTGTAA
ATGAAGCTCTTAGTTTGCAAATATCAGAGATAAGCTATTAAAATGCAGAAATTGAAATTGCCCTGATATATGCATAA
ATTAGTGTCATCTCCATCTITGTCAGTTAGAGTATTTTTTAGATTCTCTCTATGTATACATACATATATATATATATA
TATTTATATATATATATATATTTGTGTAGCTGTGCATGTGTGTATTTGGACTAATGGGTCAAAGGACAGTACTAACC
CAATTCAATAATTAAAGAAAACATAATTTTGAGAATTAGCTTTATGGTAATTGTTTGACTTAAATGAGTAGATCAGA
GAAGAATAAGGGCTTTCCCTITATTITAAACAAGCTTICATITITTTATCCAAACATTTACTTAGCTGATTAAGCTTCAC
TTGTTTATTTTCTTCAAAGCATTCATTCAGGTGGGTACTGAGTAAACTGAAATATCACACCAGGGAACTTCAACACC
ATCCAAGTCTTAAAGGCTTCACTTIGTTICACAGTTGGCATTTAGTGAATGTCTAGGCTACTGATAATATTGTGAGTAA
GTTGGCAGGGATCATAAGAAATGATAAAATACAGTTCTTGAAAATGTTATGGTTTGAGGAAAAGATCTATGTTTGGA
ATTAGACTGACTTGGATTCAAACTCTGGCTGTACCTTITGGGACAAGGTGTTCAGARACTCTAGCCTATGTTITITTTTT
CTGCAAAATGATCCTCTTTTCCAGGATTCCTGTAGAGATTCAAAGATATGTGAATGTTTAGAAAARGAATAGACTTT
TGATCATTGTTAATTCCCTTACTTTCCCCAATTAGACTTGTAAGACTGGGAAGAAAGCTACACAAANAGATTGAACAA
ATTATAGCTGACAGACCATAGCAAAAGATACAGGGCAAAACTTAAAGGGGAAAACTACACATTAAATTATTITTAAAC
CATTAAATAGCACTAACTTITTGTCAGATATTACAACCAAACACCACTCAAATTAAAGTAAACTGAATAAAATGCCTG
TTTTTITTCTGTTTACTGATGTTTTCATTTGCTTCATTCATTTATTGGCAAGATATAARAATGTGTTAGACACTGTITAGG
TGCTGAGTGTATAAAAAAATCTTATTAATACAATTTAAACACGCACACACATATATATGGTTATAACAATTGATGCC
ATGTATGTACTGTTTATATGCCTATACATTATTCCACAGACCTGGGGGGAGGGGGATGTAGAGTCTTACCAGAACCA
TAGGAATCTTCICACATCAACATTTCCTTTITGAAGTTTGTTCATGAGGCACCATCCAGATAATACTACCATCTGCAA
TGTGGCTTGAGAAGATGTTAGATTTTTTTATTACACATAATAARGGCTGTARAGTATTTCTGTATTTAGGTAGAGGTA
TGTAATACAATATGTATATAAAATTACATATCCAATAAAATCTGGTGTTAAATAAGGACTAGCTTCTATGATAATAT
AGTCTAAAGGCTTTTCATTTGGTGTTATAGAAATTATGTGAAATATGTTTCCTGGAGTAGAATTATTCGCATTTCAG
CTICTICTGACAGTGGAAGAAARGCTAGAGGGAGAGGTGAACAAGAGAGGGAGCATAATGGACAAAGCTTITGCTGGAAG
CCAAACCACCACTTICATATGTCAAATCTGACAGGCCTCCCATTTTAGGTGIGCTGTCATTGAAGCTTTCAGCTGCAC
CTTGCCTIGTGGCTAGGCTATTTTCAAAGATTAAAATGCGAAACTGGAAATTAAATGCAACTTAATTCCCAATTTARA
TTTCCATTATTTTTGAAAAGTAAAAGATTAAAAGAAATGTATAATTGCAATTCTGGTGGAAGAGGTAATTATAGGAA
AGGTGGGATGTATTTCAAGTGGGGGATATAGCTTACTGCAGCAGAGAGGAATCTAAGCTATCATTICTTITTGAAATTG
. GTCTGGAAATATGTTTTCACATGGAAAATATACTATATTTTITAGGAATTTCCTTGTCATATTACTGTATCCTTTTICT
GTTAGAATATAAATTCTGAATTICCCTATTCCACTGTAGATCTGCCTCCGATTATATTAGCTCTTCTGAAGTTATCAA
AAAATAATGAGATATACAATATTCCATATATGTCAAAGCAATTATTTTTAGGTTAAGTAATAAACCAATGACCTTTA
ACCCGGTAATATTICIGGGTTGTTCATAAAAAAARCTATATTCAGGTAATAATGTCTTTCCACTTAAGCAACTGAARAA
ATACACAATACTTAACATTTGGTTAATTAAATACCTACTCCAGACAARAAGGATTTTICTGTTTTICAAGTITATCTTAGC
AAGCTGAGCAGGAAGCAATGATATATCCAATCAGAATATCCATGGAAGCTCTGCTACAGTTTCAAARAGTTCTCATC
AGGCAGCTTTTAAAATGCCTACTCTGAAAATGGTCCAGGTTAAAGAACAACAGCTTCCTCGTCAGATAGCAGTATTG
CTTGGCCATGTTTCTICCTAGCACAAAAAAGTACCTGCTICTTCTCTGAGTACCTACATTCTAAGGACTATGGCTTAC
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ATAAAACAGCATGGGTTGGGGCAATTTCCAGCACACTGCTCACTCTCGAAAACGTATGATGCAGGTGAGAGTAATGT
TTTTGTTTGAATCTIGCTTTICACTCGTGGAAGATGAAACTACTTGCAAAGATCTGTACTTTAGCTATTATGAGTAACA
AAAGACTCCTAAAATATTGCACACATTGTGGGGATGGAGAACCATCATCCTGGGATTTGATGGATCCTATGGTITTIGG
CTTTGTGTCCCCACCCAAATCTCATTTTGAATTGTAATCCCCACAATCCCCACATGTCAAGGGAGAGAGACCAGGTG
GAGGTAACTGAATCATGGGAGCAATTTCTCCCATGCTGTTCTCCTGATAGTGAGTGAGTTCTCACAAGATCTGATTG
TTTTATAAGGGGCTCTTCCTGCTTCACTGGGCACTTCTTCCTGCCACCTGTGAAGAAGGTGGCTTGCTCCTTCTICAC
CTTATGCCACGATGGTAAGTTTCCTGAGGCCTCCCCAGCCATGCTGAACTGTGTGTCAATTAAACCTCTTTCTTITTA
TAAATTACCCAGTCTCAGGCAGTTCTTTATAGCAGTATGAAAATGGACTAATAGAGACGTGTCTCTCAGAAGTCACA
GTGATGCTTGAACGGATCCAGAGCTCCTTCTTCAGGAAGGTCCCAACTCATTCTGAAGGGTCTCTCCARGCCCACCT
CTCICTGTAAATGGGAAAGGTTTTACTTTGAGCACTAARACCTGCCAGAATTCTCAATTTTCCTAACAGTGTGTTAA
TAAACACCTACTCATTTAGTATCCARACCAGGTCTGTATTTCTCAATTAGAGCTCACCAGGCTTTCATCATARAGTA
GAGCTTCAAATTGTCTGCAATCCCACTCCTATCAAAAACCTAGAAGGAGGTAATATTTCAGAGTAATACTATAACCA
GATGACCACATCTAAGAAACTGCTGACCCTACGATGTAACCTTCTGTCCATTITTTCCCTTTGGAAAGTCTAGGATCT
TTTCTTATACCAGCAAGTTACAAGCCTGGACTACACTAACTTGCTTTCCGCAGAAGAAAACACCATGAGTTCIGTTT
TCATATTAAGCACTTAGICTCCATCAGACATCAATCGAGAAARAAATCATTAAAAATCACATTTTATATITGATGTAT
ATTTCTCAATAATCCTATGTATTAGTTCATTTITCCTACTGCTATGAAGAAATACCCAAGACTGGGTAATTTATAAGT
AAAARGAGGCTTAATGGACTCACAGTCTCACATGACTAGGGAGGCCTCACAATCATGGTGGAAGGTGAAGGGGTAGC
AAAGGCATGGCTTACATGGTGGCAGGCAAGAGCGTGTGCAGGAAAATTGCCCTTTATAAAACCATCAGATCTCCTGA
GACTTATTCACTGCCATAAGGACAGCACAAGTATTTAGCTCCCTCAGCACAGAACCATCCCCGTGATTCAATTACCT
CCCACCAGGTCACTCCCATGACACATGGGGATTATGGGAGCTACAATTCAAGATGAGATTTGGATGGGGACACAGCC
AAACCATATCATCCTATTITGGATGATCAATATTATCAAGGTATGCTCCCCTGAGGGGGCGTCCTTTTTACCATTTAA
CTCCAGGACAAAAGTTTATTTCTTTGTAAGGACAGTGTTTATTTICTTATGGTCCTATTTTCTCCTAAGATCCAGACA
CCARAATGGCCATCTATCATTGACTTAACTCCTGAATTTTGCTTAGAGTAACAGATTTAGTGAATCTAAATATTTTC
TGGCTGTGGAATGTTAATTTATACATGTTCAAGTTACCTTTGATTCATGTGACAGTTTGTGCCAAAACACACTCATT
ATCAGAACTCAGATCATTATGTTGGCTCTTGTITTTCGTTACTAAAGGAAGAAAANCAGTTTCTCAAAAAGAAAATTC
TGATACCTAGGAAGACCATTATACCTCACTCTITITCTITATCTCATCACCACATCCAATATTATAAAAGAACTTACA
AAGTAAAAAGAAAGGTGTTCTGTAGATGTAGCGCCTGGCTTGTATGGTAGCTTAAATGAACACAGCTAAAAATATTT
TATGGCTAGTGTCCAAAACAGTCTGGCACCAGACAAAATAAGAATATTTARAATTATATTTTAGAGTTACTTTAAGA
GGAAGGGAGAGAGAGATGTAGGCAGGAGGAGGAGGAGCAGGAGGAGAGGGAGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAATCTGGGGTTTCTATGGAAGGGCTAAGAATATGTAGAAAACAGTTTACAAAGAAATATGGTCC
AAGAATCGTGTGTACACACACACACACACACACACACACACACACACCCCCTIGGAATATTTTITCAGCCTTARAAAAGA
AGAAGATCTGTCATTTGTCCCAACATGGATGGACCTGGAGGACCTTATGCTAAATGAAATAAGCCAGACCAAGAAAG
AAAAATATTGTATGATCTCACTTATATATGGAATCTTTTTTTAAAAAAGGTCAAATATATACAGATAGTGAATTAARA
CAGTGGTTACCAGGGTCAGGGTAGTTGTGAGGAAATGGGGCAATGTAGGTCATAGGATACAAATGATTAARATATAT
TAATATATTAARAGATATAATATACATCATGAGGACTACAGTTAATAATAGTGTGTATTICAAGATTTTITGATAAATG
AATAGATTATAGCTGTTICTTGCCACAGAGTGAAARATGGGTAACTGTGAAATGATAGATATGATAATGTICTCCACA
ATGGTAACTATTTTACACTATATATATAARAATATCTATGCATCTTACACCATTATGTGGTATCCCTTAAATATATACA
ATAAAATTTATTTTACAAACACATATTAGGAATGCATATTCTGATTTTITAACAATAGTTAACCTCATTAATATATTT
CACACTATCATTTCTAGTGTACATGAAAAGTAGTTTATTGACATTAGTTGTAAARAARAAANMAAAATGGTCTTGAGAC
TTTTGGGTCAGAGAATGTICTGGCCATAAGGTAGGTTTCTGCTTGCCTACTAGATATCTTAACTTCGATTTICCTGAA
CATCCCATCACTTCAGAATCTCTCAATCCTITTICTAACATCCGCAACATTGTTITTTCTTTICTGCATTITCTTATATTGA
CTGATGGATTTATAATTCACTTTCTCTGAAAAACCCTGCAGTTATCATATATCCCTATCCATTICTIGGCTCTTITATIG
CCCAAATCTCTACCAAAATCCTGTCAGCACAGCCTCTGAAATATTTCTCAAAGCATTTATAATCTGGCTCTCATCAA
CATTTTCAACACTCTIGTTTTATCATTCCACTATTTTACATCATTTCATTTTCATTTTTACCACAATCACTCATCCAA
CAAATAAGTATTTAGCTCCCTCAGTAATTAGTATTATTATTATTAATTATAACTAGATGCTGAGCATACAGAAGTGA
ACATGACAGACATAATCCCAGCAGGGATGTCAGACTTTATGCAAGTAATCAACCATGATGAATCTCATGAGATTCTG
AGAGAGAGAGAGAGAGATTGAGAGAGAGAGAGAAAGGGGAACCACTGGTIGTICCGAGTTAGAAATTTGAATTAGTATC
TGGGTCACCAAAAGCTTCTIGTGAAGAAGTGATATAGACTTGGCCACACAAAACTACCGTGAAGGTGGTGGAAATTTT
TCTATGCAGAGTACCACATTTAAAGAGCTAAGCCTGAGAGTGTCAGAGATAAAGGAACAGAAAGAATGTGACAGCAG
ATTATGTTTGGAAGAAAGATGTTCAAGAGACCAAGCTAAAGAGGAGATGGGGCTAGAACCTGGAGGGTCCTTCGGGT
CCTGTTGGGAGTTTTTTCTCTGCCCAGAAGGGCTTTGTICACGTGGTTGTCAGGAAAGAGTCATGATTAGAGCTTTGA
TTCAGAGACTTCTTTICGCTGAAGTGTGGAGAATGGTTCAGAGAGAAGCAAATCTGAATGGACAAAAGAGGTTATTAT
TGTAATCTTGGCAAGAAGCGATGGTGGTCTTGACTAAAATAGTTCTAGTGAGAATGTGACAACAAACCTGAGAAARAR
TACAGGAGACGTAATTGACGGGGGTTAGTGTTAAGTTGAACGATTGCAGAGTTGAATTTGAGGAAAGTGTCATATAT
CATTCCCAGTTTCTGATGTCATACACCTCTIGGAGATAACACTGCCATTTICTTTTGAAATGGGAAAATAATAAGTGAT
CAGTAAGTACGTATTGGATAAAATAATGAATGGTTAAATGCATAAGGGGAGAGGAAAAGAGTTGCAGAGAAAGAGAG
TAAACGTATTTTGGATGTIGITAATTTTGAGATACCTTTGAAARAATCCAAGTGAGGGGTTGGGTAGTCAGAGARAATGA
ATGTGGATGTCAGGACGAAAGGTGACCGTGATGAACTGTATGTCTTCCTCTAAGCACGTTATACAGCTTCATGTCAC
AAGTGACTCACTTCATGTCACAAGTGACTCACAAGGTCACTTGTGACAAGCATTTGCCTGGTGCTTCATCCCTAACC
TCCCTTTCTATACTCAGCTAAAATGTCACCTACAATACTTICTTICCTITGACTCCACCGTCCCCACTTITACTGATATGA
ATACATTTTRATAAAATGATATAATAATGCTTAGTTTGTAAACCTAATGTTCCTCAAGTGGTATAATTATCTGATTT
GTATGTGATCATCAACCCAACCATATTAGGAGCACCTTGAAGGTAGAAGATTTAGGTTCATGCTTAACACCACATCT
GGACCACTGTGGATTTAACTTTCTACAATGATTGTATTICATTAATATATTGGGTGCCCACTATATTCCAAGTAATAT
CCTGCACACTACGTACAAGGAAGCATAGGTCCCGTIGTIGCTCATGAAACTGTAATTTTAGTAAGCAGGGATAGGATAC
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AAACTGAGAAAGGAAAACAATTTAGAAAGTGGGAAATATTATGCACAGAATTAARTAAAAAAGAGAARARTCTTGARA
AAGTCTTCAATACCTCACTTGGAAGGTGATTTTGAAGAAGAACTGATGGACAAACTAGAGTCAGCCATGTAATGATG
TAGGGGCAAAGCATTCCGGGCACAAGGGACAGCTTATGCAAAGACCTTAAAAATGAACTAGCTTTGTATGTTGGAGA
AGGATAAAGAGAACTAAGGTATCTATAAGGTAATTAGGAAGAGGATGAGTTATTTAGTCCCTTAGTCTTTGAAGCAC
ATTATCTCATACTTCAATTGAGTTTATTCTTAGTGTICATTCTTCTGGATGCAATATTTGAGATAAATGTCTTAATGA
ACGTTCACCTCCCTCCGTAGTAATGCCTGAGTGTCACAAAAACTTTTTTTGTTTACATACGTAGCCATCTAATGGAA
ACATAAAATAGGAATCAAAAGTTGAGTTTCATGTACAAAAGGTAAGGACTGTACATGTGGTCATAACAACTTCAARA
GCACCTGAAGGTAACCTTTAAGGAAGATACAAAGGCTAGGAAATATCTAGGATCCATGAAGACAGACTTACTTAAGG
TCATAGTGTIGTCCAGAGTTGGTTCCCGCCGGTGGGITCGTGGTCTCGCTGACTTCAAGAACGAAGCCACGGACCTCT
GCGGTGACTGTTACAGCTCTTAAAGGTGGCACGAACCCAAACAGCGAGCAGCAGCAAGATTTATTGTGAAGAGCAAA
AGAACAAAGCTTCCACAACGTGGAAGGGGACCCAAGCAGGTTGCCGCTGCTGGCTTGGGTGGCCAGCTTTTATTCCC
TTACTGTCCCCTCCCATGTTCCATTTCTGTCCTATCAGAGTGCCCTITTTTTCAATCCTCCCCACGATTGGCTACTTT
TAGAATCCTACTGATTGGTGCATTTTACAGAGCGCTGATTGGTGCGTTTTACAATCCTCTTIGTAAGACGGGAAGGTT
CCTGATTGGTGCGTTTTACAATCCTCTTGTAAGACAGARAAGTTCCCCAAGTCCCCACTCGACCCAGAAAGTCCAGC
TGGCCTCACCTCTCAATAGCATTAAGAATATAGTTTCACGAGCATATATGAATCAAAACTTACATTTIGCCAATTTTA
TTTGCTTGTTTATGTIGTTTCCAACATGTCTTGTCTTAGGGCCAAATGTTTCCCTAGAGAATAACTATTCCAACTATC
TTAGTTGCTGTATTTTTATGCAACCTTCAACTCTCCATACTAAAATGTCTCCAGAATAGAAAATAAATCTTTTCAAA
GTTTCAAAAGAGGCTCTCTATATATTCCCCTTAAAAGTACCAGGCAGACATATTTCTAGGTTTICTAACATTIGCGTGT
TGCCAGGAAGTATATCCAAACCATCACAAGTTATTCATGTAACCAAGCACACTTATTGGAGTGCTTICTGCTTCTGTT
CTTGCTTGAAATTGGAAGCTCCTTCCAGGAAAAAAAAAARATATCTATAGAAGGGGAAAAAAGTAATTTTACTTITGA
AAATAAAATATACGTGAGCAATAGTTTTATTCTGTTTITTAATTTACCATAGCTTCCAAAGACAACATTGTTITATAG
TAGGGGTTAGCAAGTGTTITTCTGTAATGTAAACGTAAAGGGCCAGAGAGTAAATATTTTAGGCTTTGTTITTCTATAC
TCTIGTTGCAACTATTCAACTCTGCTGTITAGAATGTTGAAGCAGTCATAGACAATAGAGARATGAAGATGTGTICATIG
TGATCCAATAAAACTTTATTTACAAAAATGGCAATGGGCTAGTTACGGCTTGAGGGCTGCAGTTTGCAGACTCTCAC
TTCAGAGCTAACAGTTGTTGTCAGGAGTCACTTGTTTTTGGAAACCTACAATGAGGTACTATAACACCAAAAAGAGT
TATCCCTTCCTTITTITICTICTCTCACTTITTTGAATTATGAGAAGAATTAGAAATGTAGTTAATGATAATGTCCAACCAG
TGTAATTATACTTGTTAGAAACACAGCTGGAAGCCTGTITGTCCAGICTTATTTCTCCTCTGTGATCCTCATTTITCAG
AGGTTGAAGTCATAAGTTTGCCATGTCTACTTTCTGACAGGGGAATTATAATAATGTGGAGTCACCTITTIGTTTIGTG
ACTTTGACAATGCTTCATTGACTTACTCACCAATTTITCTAATTTTTATGAAGACTTITTTGCCGAAATGTAGACTCAG
TCTTCTCTCITGTCTACTCTTTCTATAACAATTAACAATGAACTTATTTACCTTITTITAACATCTTTITTAAAAATTTT
CTATACACCTTGAAAATGTGAATACAAAGTAATGCTGCATCATGTATATTGCCTTATTICACACATAGCCTCTTATGG
TATATCATATAAAAATGGAACAATACAGCAACAGGTTGAATGAACAGTAATCAGGTAACAGGAAAATGAGATGTCTT
TAATATTTCACTTAAAAACTCAATTTCCTAAAGCATACATATAAATATTTGGAAGTATAGTTAGAAGAAAAATATCT
TTAAAATATTTTAATTGATTAGTCTTATTTATAAGATAATTTITAGGAGGCTGGTTGCGGTGGCTCACACCTGTAAT
CCCAGCACTTTGGGAGGCCGAGGTGGGCAGATCATGAGGTCAGGAAATCGAGACCATCCTGGCTAACACGGTGAAAC
TCCGTCTCTACTAAAAATACAAAAATTAGCCGTGCATGGCAGCGCATGCCTGTAATCCCAGCTACTCGGGAGGCTGA
GGCAGGAGAATCACTTGAACCTGGGAGGCGGAGGTTGCAGTGAGCCGAGATCGCGCCACTGCACTCCAGCCTGGTGA
CAGAGCTAGACTCCGTCTCAATAATAATCATAATCATAATAATAATTTTTAGGAAGCATCAGAAATATATAAGARAA
AGATTATTITTICTITAATTGCTTTACTAARAACACCTCTATGATTITTTCAGTAAAACTTGATTCTTATGTCATGTGTGA
GTGTGATCTGCCTCTICTTGGGATACTACTGTACTCATGAGGAGTGATTTTTTTCTCCAACGACCTCTTTGTCACGTC
AACAGGTCACAGGAATAGTGTACCCTAAAAAGCCACCTGCCACATGCTGCTGARAATGTARAAGTACACACATACAC
ACACACACACACACACACACACACACACACACACACCARAATCAGGTATCACAAGCTGAAAATAAAATTIGAGTCCAA
TTTTTTTITAATTGAGCAGTTAATGTCCTTAAAACAAAATCCTATACTGCAACAAATACTTAGCCAGATCATTCTGA
TACCTCCAAACTIGTIGGTGTATTCCAAGATACCTCTATGATCTTTIGATTTGATCCACAGCTTTTCAGTTATCATGCAA
ATACCTTCAAGTITTTATCTCATTTCTCAGTGCAAACTCATTAAAAATTTTCAGCTGAATTCAATTTTATAAACATGT
TGTGAATGTCCICTTTATATAAGCAAGGTTGTAAGGAACTGGCCACATAAACAGAAAATTGAATAACATATGGTTTIC
TGGCCTTAGTIGATCTCATGTGTGAGTTAGGCATATGGGCAAAATCAGAACACTATAGAGTATAAGTCTAAAATGGTA
GTATTTTATAATAGAGGATGAAGAGGGTGCTGTGGGATCATAGGTGACAGATATAACTCCCGTTGTGGGACTTGAGA
AAGGCTTCACAGTCTGGAAACATTTAGTTGCTATTGAACACAAAATAAGACTCACTGTTGAGAGAAGGGAGAGGGAG
GGCATTTCAATCAARATTAAGATTCTGTGGCATATTCGGAAACTGATGTTTTTAAAAAGAGTAATGTTTATTACATTC
CTCTACATAAATTATATTTCTATGTAATATGAATGACAAATATTTAACACAAAATGCCTTATAACATTTGAATGARAA
TCCATCATATGACCTGITATCTATTTCCATTTCCTTTTIGCTCATATCATTATGAACAATGACCTGATAAATTTTTT
ATAAGACTTTGCTGAATTAGTARAGGATTATTAAGTTITAGAATGAACAAAGCTGACCAATCATTCAGGCAAATTTGA
CCGTTTTGTTGTCGCTTTTCTTATTICTGAAACCATACAATTCCCTGAAATGAATAAGTACATATTTGATAACTTCC
TAAATTAAGGCTCAAAACACTGGTAATCTACTGGGCTTTICATTTIGTTICCTTCTATTTGTCTAATCCTATCTATATTT
CTTTATATGAGCTATGAAAATATTAGATTTATTAAGTTGTCCTTITATCTTAATAGAGAAGAATGTTITTCTATGACA
TTAAGAGGAATTTGATTTTTTICTTTAATGATCTACTTITAATTTTGGTAGAGTAGCATTGATAAGATCAATATTAC
ACATTGTTAAGTATGCATTACATGTTGATAAGATAAATATTACACTTAAAATATGTTTATCAAATGTATGAATGATA
AAAACGAATTCTGAAATGTATGGGAAAGATCTTGAATAAAGGTCTATGTACATTTCAAGGATGTCTACATATGCAAA
TTATCATAATATAATAACTATTGAATATGATTATCTTCACATACTTITCTTTATTTTTCATCTCTTAGATGAAATTGG
GTATTGTTTICTTATAGCTGGAACAAAGCATTACAGAGAATTICTTAGTGTGATTTCATTGAAACTCACTGTTATATG
AGTTCAACAAAGTTTAAATTAGTCCATGACTTAATCATCCTITTATAAATCCTATCACTAGTATTICGGTAAGGACARA
GTCAATTAAAAAATTAGCAACAGAAGCATTAAAAGAAGGATTAATAAATACAAAATAAGGGATGTGATATCTTTACG
TATTGCTGAGATGTTAGTGCTAAGGAAAAACTTCCCTGTTCATAATGTGAGGTGGGAAAAAGAAGAACTATTATTGT
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ATATTTCTCCTICTICTAAAACTGCCTATCTGACTGIGITITICTGTGICAGCCGTATTAACAGATGTTTAATTITTACT
CACTTTAGTATATAAGGCATCATAATGTATGAACTATTTCAAAGGCCCTATGATGGCTAATTAAATAAAAATATATT
AAATATTAGCTGGACAAAATAAAATATGTATTAATTTTGGAAAAAGTAGATCAAGGTTTTGCAGATCTTTTCATATC
AATATATTCATTTGCTGAATAAGCTTTTATTGTTTACCAATATTACTAGTTTTATAGAGATGTAGATATCACCACAG
TATGACTAATTTTATAGGGACACAGATAGATAGATGTTATTTTATTICCAATCTTATTTTTACATATAACAGGTATAA
ATATGCGCTTGAAAGGAGTATATCACTTAGGAGTCAGTCAGAAAAGTAAAGATCTTCTAGTCTAATACAGTGGTTICT
CAGCCAGGGGTGATTCTGCTGCACGCTGAGGGATAAATTGGCAATTTCTGGAGACATTTTTGGTTGTGACAATTGCA
GGAGTGTTACTGGTATTCATTTGGTAGAGACAGAGATATTGGTAGACACTGTACAGGACACAGGAAAGTCTCTTACA
ACAAAGAATTATTICIGTICCAAAATGTCAGTTGTGGTGAGGTTGGGAAACACTGGTCTGGAAGAAGGAATTTACTATG
AGGAACTAGTTACGAAAGTATAGAGACATTTAACAAGCTGAACAAAGGATAGTGAGATGGCTCAGAGATTAGCAACT
GTGGCATGAAGCCACTACTACGTTTAGGTAAAAATAAGCTACCATTTATTICTTATAGTAATAATAATAATAATTATT
ATTATTATTATTTGAGATGGAGTTTCGCTCTIGTTGCCCGGGTTGGAGTACAATGGTACAATCTCGACTCACTTCAAC
CTCTGCCTCCCAGATTCAAGCGATTCTCCTGCCTCAGCCTCCTGAATAGCTGGGATTACAGGTGTGCACCACCCCTIC
CCAGTTAATTTTTTGTATTTTTGGTAGAAACGGGGTTTCACCATGTTGGTCAGGCTGGTCTCGAACTCCTGACCTCA
GATGATCCATCCACCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACACCTGGCCCACTCTTTICTTT
TTTAATTATTGAGAAATATAAAAATATGTCAAAAGTAACAGGTGTGGTGGAGTTACAGCATGCACATAATGGGATAC
AGCCCATTATCTAATCTCAGATGGAAACTAGAAAAAAAAGAGAAGATCTTTGCTAAAGCACAGATTATGTGGAAAAT
CATTTAGAAAAATAGCTTATCACAACATTAAAATTAAATCCTTITAGCTGATCATTTTTCCTIGCTATTTTTTICTTTIT
AAAATTGAGAAGACAGTGAGTTTTTITTTCTTTATIGTICATTATCTTIGATGTCAAAAAATAATATGCACATTATAAGT
GGGAAAAAAGATAAGTCGAAATGAAATGAAACAATGCGAGGAAAAARATGTCACAACACTCTTCAATTAGAAARAAAT
GACCCCCATCTTTCCTCCAAATAGAAATGACGTAACTGAAGTAGTGGAACTTTICTCTTICCATGGCAACTCTAGAGAA
GGGGTAGATGGCATGGGATTGTGGACAGATGGACACAGAAAGAGGCCTCATTTATTIGTTATIGTTAAAACTTITTACT
TCTAGTAATAGTGACACCTCCTTCAGCATTTICTTTATCAATTIGTCAATATTTTTTGGATCACCAGCATCACCTICTA
TATGTATGTCTAGAAACCTCCTGTTATGAATTTACACTTCTCAGAGTCAAGACAGAAATGCTGTGAATTGGGCGATA
AATAAAATACCCCCCTTTTATTGCCTTGCTTTGTCTCTTAAAGAAAGATGCCTGTTGGGGGACTATGAGAATGCTTT
GTGCTICTGGACCTCAAGGGACAAATCTATAATAAAAATTATGCATAGTGATGAGAAATATATATAATGCAAGTTTIG
TAGAGATCAGTTAACTTATCTTGTCTAGGCAATTATTTCTAAACAATGATTTCAAATCATTAACTATAATATAGCCC
ATTCATACCCTCCATTTTTGTCAAATCCCTIGTCACCTTCAAGGACTTIGGCCATCCCATAGGCTGCTCTGCTTITTAAT
AGAGGAAGATGCTGTAACTCTITGGTACCATTGCCAGTTATGAATTTATCCATTAATGAACATTGCATTTAAGGCATA
GGTTTATCTCCTTCTCCAGGTATGAACCTGCAGGATTCCTACCTGAAGCTTAAGGGAGAATAAATCCACCTGGGACA
ATCAAGGACAGATCAACCAATCAGCTCAAAGCAGGTGTGAATTACACAGTITTATTTGAGTGACAAGGTAGCTAAAGC
AGGGATAATAARARAGAAGGGAGTGGGTITGATGTGGACAGACGAACTATGGCTITAGGAAATTTGGTAGGGACTGAAAC
ATATTTTGTGTAATTTATGTGGGTCTAATAGCTTTTGAAACTTGTTTACAAGACCTGTGTAAGTGGTACTGGCATAT
TCATGCATGAGARAAACATCAAGGGAAAACTTAATAGTTCAAGGAGGTGACAAAGAAGAGAGGAACCAATTATTTITCA
CTAGCCGTCAAAAGCAAGAAAATAATCAGCTTGAGCCCTTCGGGGAARAAGATAGGTTAAATATTAAGTAACAGITIG
TTATTATTCCAAGTGTITTTCTTAAAGTTGCTCCCATACTTTCCTIGTTTICTCTGAGGGAATTTAGTTITTITIGITGG
TTTTTTTITITITTTTTTTTATAACTGTCATTGGTCAGAGCTTGATTTGATGCCAGTCAAATTTTTTTAAAGAGATTA
TGAAAACTGCTTAAACTCTTCCAAAGGGAAGATGGGTCATTCTTAACATGTGTTTCAAGAGGAAGAGCATAAGAGCA
TTATATGGTAAGGCTGAAAGCAGATATCAGCGTTTAGGGGCCATGAAGAGGTAGAGCTCACATTGGTAGGATCATTG
ACTAGAATTCCAGAGATCAAAATTGTATGTTAGTCTAGCATTGGGGAGGACTTGTAGCTAGTATCTTCATICTAGCT
TGGGAGCCTAGGAATCAGGTTAGGCATCTTGCACAGGAATGGGCCGATGGGCTAAAATCTCCTTGAGAGAGATGATT
AATCCAGGACAARACCAAGCAGTCATGCCAATGAATTACTTTAACAGGGTACTTCATATCCTCATCCTTITGGGCAGCA
CGGTCTTCAGAGATGGGGCAGGCCCCAGGCTGCAGTTGAGATTICTATAAACTAAGGTCAAAAAGATGCAGCAGTGAA
GAAGTCATGCTTATCTTGTATAAATCATGTTTTICTITTTICTTTTTAATGAAAATGTACATITAACACATTTTAAAACT
AAATATTGACCCTAAAATTCCAACCAAAAAATGCTACATAAGTGGTATTTATTTTTGAATTTCCCTCATGCTCCTICC
CACTGTGGGGACAAGGAGTGGTGGTGGAAGAGAGATCTTTTAGCAAACCTGTGAGTAGAGAATTAGAAGGTAATGGG
AGGAAGGTAAAAGGAAAACATCATAGATGGATAGGCTCACAAACATTAAAGGCCTTCGTGCCTGTCCTITCATGCCTA
TTCATCCCTCTCCAGTATGTGAATCAATGTACTTGTTAAATATTCATTCACCTCACATATTTAGCATTAACCGTGTA
TCAGGGACGTTIGTTAGACCGTTGGTTTACGATGATGTGTAAAATATCATTTGTAACTCAGACTAACTGGAAGTGCTC
AATATAATAAGATGTAATGTTATGGAACACTAAGTCTGTGCTGAAGACTTATCTCCTTTAATCCTAAAACAATCCTG
GTGGGTAGTCTCAATGATCATCTCCAAGTCACAGTTGAGGAAATTAAGGCTTCAAGAAGTTAAGAAACTGGACCAAC
ATCACAAAGGTAGCATCAGAGTGACAGTITGATTTICAAAGTGTACTTGACTTCAAGGCCCACATTTCCTITGCACGTT
TAATATTGCCTITTICTCAGGTAAATATACCATTAAATGTGATACAACTCTAAGCATTTGAATTACTTACAACGTGCAG
AGTTAAAACCAGCATTATTTACACTATACTTICAGCTCGTTTATAAGTGAACTATTATTTTGTGGACTAACCTATGAA
ATGTAACCACATTGAATTCCTCTGTITAGGTACAGGTTTGGTGATTCCAGGGAATAGAGTATGACTGAATGCACAGGT
AGGGGTGAAGTGAACCCGGTCAGAAAATTTAGAGAGCATCGAGCAGATCATTAAGCAGCTGICTTTCAAATGTGCAG
AACACAACTCATTTIGTAATCTAGGGACTATCTGTATTGATTCTTCCCAGGGAAGTTACTTATTTTTATACATATGTG
GTGTGTTCTGTCCATAATACCATTCTACATGGTAATGCTCAACTTTATTATTTAAAAAAACTGCTAATAATGAGGTT
TTTCTTTGTATCACAGAAGCAGCAGGAGCAAGTITTTCTTTTTCCTTICCCAGTTTTTTITAAGTACTGCCAAGGAATGT
GATTTTGTCAGACTTGTATTTCCTATTAAGCCAATCTGCATGACTGTTCCTICTACTAGCTTITACCTGTTCACTCAT
TTATTAATTCATCAAATATTTIGTAGAGTGACTATTGTGTGCCACATACTAATATAGGCACAAGGATAACCAAAAACA
GACAAACGCTGTCCTTTCAAGGAGCTCATATAGTAATGGGAAGTTAGGAAAGGAGAAAATARATATGTGGTATTTCA
AATGGAAGTATTAAAGTGTTAAGAAGAAAAGAGAAACTAACAAGATAGGGAAAAAGTGACAGGAACATGATGTTTTA
TTTTTTATTTATATATATTTTTTGAGACAGGGTCTCATTCTGTITGCCTAAGCTGGTGTGCAGTGACGTGATCATGGE
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TCACTGCAGCCTTGACCTCCCTGGGCTCAGATGATCCTCCCACATCAGCCTCCCAAGTAGCCAGGTCTACAGGCATG
TACCACGATACCCAGCTAACACGTTITCITTITCTTATAGAGACAGAGTCTCACTGTGTTGCCCAGGCTGTTCTTGAA
CTCCGGGGCTCAAGCAGTCCACCCACATCTACCTCCTAAGGTGCTGGAATTACAGGCATGAACCACCATGCCCAGCC
GAAATTGATGTTTTATATATGGCAGTCTGGGCAGACCTCTTTGATGTGATATTTGAACAGAAATCTCAAGAGAGGGA
GTGTATTAGCCCGTITTTCATACCGCTAGAAAGAACTGCCCGAGATTGGGTAATTTATAAAGGAAAGAGGTTTAATTG
ACTCACAGTTCAATATGGCTGGGGAGGCCTCAGGAAACTTAARAATCATGGCAGAAAATGAAGGGGAAGCGAGGCACC
TTCTTCACAAGGTGGCAGGAAGGAGAAGTACTGAGGAAAGGGGGAAGAGACCCTTATAAAACCATCAGATTTTGGGA
GAATTCACTCACTATCATGAGAACAGCATGGGGGAAGCCAACCCCATGATTCAATTACCTCCACATAGCCTICTICCTT
TGACACCTGGGGATTATGGGGATTATAAGGATTACAATTICAAGATGAGATTTGGGTGGGGACACAAAGCCCAAACAT
ATCATTTTGCTCCTGGCCCCTCCCAAATCTCATGTCCCTTTCACATTTCAAAACCAATCATGCCTTGACAACAGTAC
TCCAAAGTATTAATTCATTTCAGCATTAACCCAAAAGTCCAAGTCCAAAGTCTCATCTGAGACAAGGCAAGTCTGTT
CTGCCTGTGAGCCTGTAAAATCAAAAGCAAGTTAGTTACTTCCTAGATAAAATGGAAGCACAGGCACTGGGTAAATA
TACCCATTACAAATGGGAGAAATTAGCCAAAATGAAGGGGCTACAGGCCCCAAGCCAGTCCAAAATCTATCAGGGCA
GTCAAATCTTACAGCTCTGAAGTTGTICTCCTITTGACTCCATTTCTCACATCCAGGTAACACTGATGCAAGAGGTGGG
TTCCCATGGICTTGGTAAGCTCCACCCCTIGTGGGTTTGCAGGGTAGAGCCCCTCTCCTIGGCTGCTTTTACAGGCTGG
CATTGAGTGTCTGCAGCTTTTCCAGGCACGTGGTGCAAGCTGTTGATCGCTCTACCATTGTGGGGTCTGGTGGACAG
TGGCCCTCTICTCATAGCTCCGCTAGGCAGTGCCCCAGTGGGGACTCTGTGTTGGGGCTCCAACCCCACATTTCCCT
TCCACACTGTICCTAGCCGAGGTTCTCCATGAGGTICTTCATTCCTGCAGCAGACTTCTGCCTGGACATCCAGGAGTTT
CCATACATCCTCTGAAATCTAGGCAGAGGTTCCCAAACTTCAATTICTTGAATTCTGTGTATCCACAGACTCAACACC
ACGTGGCAGTTGCCAAAGCTTGGGACTTGCTCCCTCTGAAGCAATGGTCCGAACTGTACCTTIGGCCCCTTTTATCCA
TGGCTGGAGTGGCTGGGACACAAGGCACCAAGTCCTGATGCCGCACACAGTGGTGGGGTTGGGGGGGGGACCTGGTIC
CACGAAACCATTTTTGCCTCCTAGACCTCTIGGGTCTGTGATGGGAGGAGCCGCAATGAAGGTCTCTGACTTGCCCTG
GAGACATTTTCCCCATTGTCTTGCCTATTAACATTGGGCTCCTTGTTAAATATGCAARATTTCTACAGCCAGCCTCTC
CAGAAAATGGGTTTTTCTTTTCTACTGCATTIGTCAGGTTGCAAATTTTTCAAACTTTTATGCTCTGTGACCTCTTGA
ATGCTTTGCTGCTTAGAAATTTCTTCTGTCAGATACCTTAAATCATCTCTCAAGTTCAAAGTTCCACAGATCTICTAG
GTCAGGGTCARAATGATGCCAGTCICTTITGTITAGTCATAGCAAGAATGACCTTITACTCCAGTTACCAATAAGTTICTT
CATCTICCATCTGAGACCACCTICTGCCTGGACTTCAGTGTTCGTATCACTATCAGCATTTTGGTCAAAACCATTCAAC
AAGTCTCTAGGAAGTTCCAAACTTTTCCACATTTITCCTGICTTICTTICTGAGCCTCCTAACTGTTCCAACCCCTGCCT
ATTACCCAGTTCTAAAGTTGCTTCCACATTTTCAAGTATCTTTATAGCAGTACCTCACTACCTCAGTACCACTIGGTC
TTAACTCCTGCGCTCAAGCGATCTGCTTGCCTCCACCCCTAAAGTGCTGAAATTACAGACATGGTCCATTGTGCCGA
GCCAAAATTGATATTTTATGTATGACACTCTGGGCAGACCTCTATGAGGTGACATTTGAACAGAAATCTCAAGGAAG
GGGAGAAATTATCCATTTACATATTIGGGGAAAGAGCATTCCAGGTAGAAGAAACAGAAARATCCGTAGTCTTGAGGA
ATGCCGTGTATATGCAGTATTTTITCAAACTTGTTATTTTGAAATACATATACACTTACAGGAAGTTGCAAAAGTATT
AAGAAAGATCATGAGTACCCTTCACTCATCTTCAGCTAATGGTTACATCTTACATAATTATATGTAATATCARAGCC
AGGAAACCAGGAAATTGATGTTIGATACAATCTATGCTTTATTICAGATCTCACATCTTACATAGCTATGCACAATATA
AARAACCAGGAAATTGATATTAACACAATCTATGCCTTATTCAGATCTCACCAGCTTTTACATGCACTTATCTGTIGTC
TGTCATTCTATGCAATTTTATACCATGTTTAGAGTCATATAACAACTACCCCTATTTTGATACATGGTACTGAATAG
TTCCAGCGTCACAAAGGAACTATCTCAAGCCACCCTTTAATTGTCACACCCATCCAATCTCCCATTCTACTICCTGA
ATCACTAGCAACCCCTAATCTGTTCTCCATCTCTATGATTTTGTICTTTTCAAGGGAGTTTICTAAGTAAACTCATTT
GGGGAAAGAAAGGAGATGAATTGTTCTAGCCACGGAGTGGAGAACAGAGAGTAAGAGTACCTATTGAAGCAGAGGGA
GICATTGCAATAATTCAAATGAGAAATAATGGTGATTCTAAACCAGGAAGCTTTCAGTGAAARACAATGAGAGGTACA
TGGATTCTIGGGTATTTTTGGAAGGTAGCACTACCAGGTTTGCTGATGAATGGGGTATGGGGTGGGAAAGAAAGAGAA
GAGCCCAGGATGAGTICCAAGGTGGATAAGGTGAATAGAATTGAGAAAATGCTAGAAGGATCAAGTTAGATGGTAGAG
GGGTAAAGGTIGGAAGCAATAATTTTGTTTIGGAATTGTTAGGTTITGAAATCTTGTTAGACATCCCAGTAAAGTCACA
AAGAGTGCAGTTGGATGAAAGTATGGGATTCAGGGAAGAAGTATGTIGCTAGAGATGCAGATTITGAGAGTICATCTGTG
TGGAGGTATTATTCAAATTCAAGTCCCCTTGGAATGAATGGCTATTCAGGCAGGGTCTTCATAAAAATGCTTGTTGC
ATGCCTGTAATCCCAGCACTTTGGGAGTCTIGAGGTGGGTGGAACACTTIGAGGTCAGGAGTTTGAGACCAGCCTGATC
AACTTGGTGAACCCCCATCTCTACTAAAAATACAAAAAAAANANAAGTTAGCTGGGCGTTGTGGCACATGCCTGTAA
TCCCAGGTACTTGGGAGGCTGAGGCAGGAGAATTGAGCCAAGATTGTGCCATTGCATTCCAGCCTGGGCAACAAGAG
CAAAACTCCGCCTCAAAAAAAAARAAAAARARAAARAAARAAGCTTGTTGCTTCAAATTCATGTCAGTCTGTAAAATTA
TCTGGGAAGGCAGTACAAAAACTGTCACTTTGACTACGATGTTTCTGGTGACCCATCTTCATTGATCAGTATGGAAA
AGGCATGTICTICTGAAAATCTCTIGAGAGTICTTTGATACAGCAAGAACATAAGGATAAATCATTICTICTIATGTITICATGG
TTGTAGAGGATCTTIGAATGTTTAATGGCAGAATAGCCAGATCACACTCTGGCACTTCTGTATGAGAGGCTGAGGGAT
GTTACTGATTCACCCCGAGAAATATTTACTACTAAGGGGACAGAGGCAAAGGGGATACAAGACTTCACCCTGAGCTG
TAGCGCTCCCTCCTTCCCTATCCTGCTTTCATTCTTCACATTGTTTITCCTTCTTTICTITTTTATTATTATACTTTAA
GTTCTGGGATACACGTGCAGAATGTACAGGTTTGTTACATAGGTATACATTTIGCCACGGTGGTTTGCTGCACCCATC
AACCCGTCATCTAGGTTTTAAGCCCCACATGCATTAGGTATTITGTICCTAATGCTCTCCCTCACCTITTICCCTGTIGTIC
CACATTGTITTTICTTICTTTTTGAAGCCTCTCATTCACTAGGTTTCAATCCTGCCTTIGCTAGTGTTCTAACTCTAAGG
CCTAGGCAAGTTATTTCACCGAACTTAGCCTCAGTGTCCTCATCTGCAAAATGGATAGTTTTATGATATCTTCAGCC
CTITAAAGTCAATGGTTCTGACAGCTAGGGTGTACTATCTTCTTGGATATCAGTCATCTCAAGCAAGCCCTCCTTITTIT
TGGACCTTCTTTTCACACACTTCACATACCTTAGAGRAACATAATACACATCCTICTTTACTCAGGGCTTATTCTTTAT
AACAGGCTTCCTAATTCAATTAACTCAACTTTTICAAAAATATTAGTGACTACTGTGATGTAAATAAATTTGCATTTT
ATAGGGGTCTTAGTAACCCAGAAGGGAGTGGGGAAAATTAATATATATTGAGAGTTTATTAAGTGCTAGGTACTGTA
AATATTTTCTTGTATTTAATCCTICCGAGTAATTCTACAACAAAGATATTATCATTGCTATTATGTAAATAAAAGAAC
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AAAGTAGAAAGAAACCCACGGTCTTIGTATAAGCTCCCCTAGTITGGTGGGTATTGAAGGGAGTATTITCAATCTTTGGT
AGCTTCTGAGITTTTGTTCICTCAGGGAATCTGCCAGATGTCCAGGGCACCTIGCCARACCCTATGAGGCTATAAGAA
AACCATTAAGGGTCTTAGATTACCCAGCTTITTTGGGAGTTAGAATTCTGAATGARATTTAGTGTTCCTGCAGCTACA
AAGGAATTGAGTTAGGGAAGTGATGACTTTATCTTTAGCTACATTGGTTATTTTCCTTATAATAATCCTGGCTTGGT
AGATTAGAGGCAGCCCGAGTAACCCAGAATCGCTAAAATAGAAGTGCGAGCTCATTGCCCGCTGTCCTTCACTATGT
TTGCATATAGGAAGCAAGAATAAAACAAGCATAAAATAGGCTAACTAGCTIGTCAGAGCTCTTICACACCAAGTCTTT
GTGAGTTCCAATAAGACACTGACTATTATTAAAAAGACAGAGACTCCACATAAGTAGGAATTTATTGTTTTCCTTTT
CAGTCACCAAAGGACAATCCTCTIGCATAGGTTAGCAAAARATGGTACTGATCCTATAATCTCTAATATTAAAGTTTA
GATTTGGCAAGCTGTACATCTITATGTTGTTCATTAACAAAAAACAATATTGATTGGTATCTTGTACTATAACTTIGTA
CTGTGGGTCAAATTCCAATACAGCAAATACCATTGCAATAACAATTCTACAAAACTACATCAAARARAACCTTTCATG
TTTGAGCCAACAGCCTGATAGTGCTAAGGACTTTGAGTACAGTATGCTAGAAGATTCTTAACAGTTATTTGTCCTGG
ACAACAAAGGTTGACTCCATTAAAAACATAGCCATCAGTGTGGGATTATTTCCAARATCAAGCTTTTGGAAAAGTCAA
ATGAAAGTTTGCAAGCAGGTGGGGCATGGTGGTITCATGCCTGTAATCTCAGCACTTTGGGATGCTGAGGCAGGCGGA
TCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACGTGGTAAAACCCCCATCTCTACTAAARATACAARAATTA
GCTGGCTTTTGTGGTGCATGCTTGTAATCCCAGCTACTCAGGAGCCTGAGGCACGAGAATCACTTGAACTCGGGAGG
CAGAGGTTGCAGTGAGCCGGGATCATGCCACTGCACTCCAGCCCACATGACAGAGTGAGACCCTGTICTTCARAALAG
CAAARAAACAAACACGCAAACAAAAAAAAANAAAACCAAAGTTGGAATGCAATAAATGTTCATTGAATGAATACTGAA
TAGGGAGTTTCAGCTAATCCACTCAAAATAGTGCTGAATTTCCAGCTCTAAGGTCAATGCTTGGCATATATATCCTG
AAGGAATGAATGGACACAGAGTAATTTITTTTTCTAAAATGCAAATTCAATTATGTCACTTICCCTTICTTAAAATCCTT
CAGTAGCTTCCCGTAGCCTCCAGCATATTATTTTGAATAGTGCTTCTCARACTTTGATGTGCATCAGAATCACCTGG
GGATTTTCTTAATTAACTGATGCTGATTCAGTAGGTCTGGGGTATTGTCTGAGATTICTGCATTTCTAGCAAGTGCTC
AGGGTTATAGCAATGATTTTGGCCTGCAGACCATACTTITGGGTAGCAAAGACATAAGCCACTTAACTTGACATAAAA
GACTGTTTAGACCCTTAGTTTCTCTCTCGCTCTTTCCCCATTTITGAGCTITTIGCTCCGGTTICATGTITTTICCCTGAA
AATACCGTGATCTTACATTGTCTGTCTGGATGCTGAATTTTCCCTAATTICTGGGCCTCCATGTAGTTTTAGGTTTGA
CATCACAACCACCAAAAGATTTICCCCTITCICCCTTAATCTTIGGTTAATGTCACTCTCATGTATTATACTGTTAATGA
AGCATTGAGGACATAAAACTTATCAAATATTTTATCACAATCAATGATGGCACCAGTGATAACATCCAAATGCCTGG
GTGAGTAAATAAGAGGAGAATAGGGGACTIGTTGTTAAACTAAGTTTGCAGAGAAARAARATGTACTGATTATAATTAA
ATTGGATGTTITATTTGTTATGACAAAARAAGGAGCTAGAGTCTTTTAATCCACCCCTTGGCACCACTGCTTATCTCCT
TGTAACATACGTTTGATTCCCATGTCTATTTCTTCCATATGGGAAATTTCAGCTCCCTAAACATCACCAATACAACC
TGTTGATAAGACAAAGTTAAATTTATTGCTTACTATGGTAAGAAAGACCACAGCCTGGACAAAGCTTTGGTAGTATT
TCATAAGGAGAAAGGTGAGGTTGGATTTCATTGGGAGTATGAAGCTTIGGTTTAAGATTIGGTCTITCACTGTIGGGGGC
ACAATTAGGATTGGGTAAGGATCATGGTATTACAACTTAGTTTGGTGGAAACAGCACAGTGAAGATTTICTAGCCAAG
AGGCTCAGAGACTATTAAGGTGTGAACTCTATTGATGTTTTITTGTTGAAGAGTTGATGGGAGTTTGGGGAAGTTACT
TTAGTGAACAGTCAAATTATTTGCCTGGCCAAGAGTTATCTGTAATAGGAAAGTTATGCTAATGAAGACAATGGARA
GGTAAACCATGTTAATGTCGACAGCCAGCTATGTGAGCATAAGGGGTAGGTAGCTTTGGTCCTCCATGTICCAAACTG
TTTIGTAGTGGTAAGTGATCTICATTCTICACATAGATTGAAAGCTTCCTGAGGACAGGGCAATGTCTTTGTARACTTT
AAAATATCTATGTCCTGCACATCACCTGCCGTAGACAAGCATCTAGTAATTGACGGTIGGGTAGATACTGAGGGAAA
ACATGCACCAARATARAAATGGCAATAGGACACAAATTCACTATCATTITGGAAGAATARACAGTGTITTITCCACTGATAT
TTGCTACACACAGTGGGGTCCACAGAGCAGCAGTACCACTTGGGAGCTTATTGGAAATGGAGACTCTCAGGCACCAC
CGCAGGTCCAATGAATTARAACTCTGCTTTTTTTAAGGTCATTITGTATTCAATTATTATTTTTITITICTTITTTITICTTTAC
TTTCGATGCATTTTICTTTATTTGTTTTTGAGATGGGGTCTTGCTATTITTGCCGAGTCTGGTICACARACTCCTGAGC
TCAAATGATCCTCCCACCTCAGCCTCCTAAGTAGCTGGGATCACAGATGTGAGCCACCACACCTGGCTTGTATCACA
TTAAATTTTGAGGAGCAGTGCTTITAATATCTATTICCATTCTCATCACTTGATGAGGTATTATTAATTCCACTTATGG
ATGTGGAAGTTGAAGCCAGAAAGTTTAAATGACTTGTACAAGGTCAAACAGCTTACAGGTAGTTGAGCCAAGAGGCT
CTCAAGTCTTCTGCCTCCACAAACCCCTGTTCAGCTGCTGCCCTACAATGGAATAAAATATACTAATCCCAGAGGGA
CAAATATGCTAAAAATCTCAATATTATACACTTTGGAAGGTGCAGGTGCATTATCTTTCAATTCTAATTTCTCTTTC
AAGTTTTCTGATGCATAAAAATATGAACAGCAGGTCTGAGCAATGTTTAGATGCCGTGCTTTGATCCTTTTGCCATT
CAAGATGTTTGATTTGCATTCTGCCAAGGAATGTCTGGTAACCTCCATGATGCAGACCACACCATTAGTCAAGAGAG
AGCTGACGTACCTTCATCTGAGAGCTGGCTGGCTGTGAGCTGCTCAGAGGGAAAGGATTTCTATTTACAAATTGTAT
CGATTATTTATAAATAAAAGTTCCCCTTGCTTTCTTCAGTTGTAAAATCTGCAGTTAGAGAGTCGGGAAGAAGATCA
AAACTGCATACATTTGCATCTGCCAAGCCTGATAACTAGTTCCAGAATTACAGAAATGGTGCTGAAATAGCACCTCA
AGTACCAGGCTCTATCAAATTTAATCTATCCATAAGGCAACTGCCAATTATATTTITAGAGAAAAAATGTAGACTGAA
AAGATAGACAATCCAAGTAGCAACTCCIGTAAARATTATATGCCCATAGGAGCAATCTTGAAGATATAAATATTGGTA
TGTTTCTCCTTCATTTATCATTTATCTGATCATTTGACAAGTATTTATTGAATGCCTGTTAAGGGTGTAGATATATG
TGGTGAGGCTGCAGGTGTAAGTAGGTCTTTICTGAGGATATGCATGAAGTTGATGTTCATAACTTGGAGATGTGTGTA
TACAGACTGAGGATTICCTTCAGTGGATATTAAGAAGTGGAGTAATAGGCAGTAAAGAATACACTAGTCAGTTGTGGT
ACATAAACACGTCAGCACCACTTAGGTATTAACTTCCTGTITTTIGTITTTGTGIGTGCTTAATTACGCTGTTTATTAAA
CAAGCACATCATAATCTGCAGATATTGTCATAAACAGCACAATAAAGCCTGCCACATCAGAATGTCATCTATCAAAT
TAGGTGTGTTCCTCAGCTGTCCCGATAGGCACACACCTGTGCCTGTAAATAGGCGCTTGGCGGAGATTGCTTICCAGG
TGTGGATCTGTTGGGCGACCTTGGGATGTAGGGCACTTTGGAACCTTITICCTCTAGCTTICAGGAATTAACCTCTGGG
CITGGITCCATGCCAGCTTGCATTTTGCTTTIGGGACAGTAACATGTAAAGAATATGCCTGTGAATTTAGGGTTACTG
AGAAGTCCTICATAGAAGAAGTAAAATTTCCTTGAGGAATGGGAGTCTTTTATTCAATCCAGGTTITAATGCAAGGCTT
GGTGAACAGCTCCAGAAGGTTAATAATTGCGTGCGTIGTIGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATCCTTT
TGTCATTCAAAAGTATACGTATACACACACACCTIGTACAGCTGATGATAAATATACATTGTATCAATGAGTTCAAAT
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GAAGTIGTGCTATTCATTCACTGAGGAATGGGCTATTATAATGAACTATTATGATATTAGAAATTGTCAGGGCAATAA
GCAAATAATACATACGGTTITICAACAAACTTTCTAAGTATTIGTTATCAGTGGGTTTGCTTAAATCTTTTTTTACARAA
TTTATTTATTTTTTTGAGACGAAGTCTCGCTCTGTCGCCAGGCTGGAGTGCAGTGGTGCAATCTCGGCTCACTGCAA
CCACTGCCTCCCGGGTTCAAAAGATTCTCCTACCTCAGCCTCCCGAGTAGCTGAGATTACAGGTGTGCGTCACCATG
CCCATCTAATTTTTGTATTTTITAGTAGAGACGGGTTTTCACCATGTTGGCCAGGACAGTCTCGATCTCTTGACCTTG
TGATCCATCTGCCTCAGCCTCCCAAAGTGCTGGGTTTACAGGCGTGAGCCACCGTGCCCAGGCAATAGCCCCATTGC
TCAGTGAATGAATAGCACACTTTATTTTAACTCATTGATATAATGTATATTTATCATCAGCTATACAGGTGTGTGTG
TGTGTIGTGTGTIGTGTIGTGTGTGTIGTIGTGIGTGTGTTGAATGACAAAAGGATACACACACACACTCTTATTAACCCTC
TGGAGCTGTTCAGCAAACCTTGCATTTTTTACTTTCATTACAGTGTGTAAATAATTTAGCARATTCTAATTTGAACC
TGATATCAATTGAGCATTTAATATTTAGCCAAATATTTATCAAGTGCTGACTGTIGTTCTAGATGCTGGGGCTGCAAT
TTCGAAACAGACCATTGAGGCCCTCATGGAGCTCACAATAAATGATCTTCCTTAAAGTATCAGGTCTCTGGTTTGTT
ACCGTATTTTTTAAATTGTTAAGGAAAGAAAAAGGCCCTATCTTTTTIGTAGACAAACATGCCCTAAGTGCTTICCAGA
AATAATCTCCATCAGGTAATGCAGACTGTGTGTGGAGTGAAATTGAGTCCAATCCATGATCCAGCAGAGTTTCAGCC
CAGGATTTCTTTAGAGCCTTTGCTACACACAAAGTTIGGCTGATGTGCCATTCAGCATCCCAGCAGCTCTITTCTICTTC
ACACTAGCAATGGCAAAGCTTTGTGCGGAGGCATTGCTGGCTGCTCTGAACTAAAAGCATCCGTGGGGACCGAAAGA
GGTTTTTGCACACCTTATTAAGGTAGGCAAGTGTIGTCTIGAGTGTGTGTGTGCCTAAAAGCTGGAAGACATCTGTTGA
GAGGAAAGTGCTCTICTIGTIGGGTICTGGCAGCTTTTCTGTAAGTCTTCTATTCTGATGCAGGAGCGTGTGAGCAGTGG
GTGGGAGGAGATGCTTITGGTACTTGGAATGCTGAGGTCCGGATTAAGTGGTATTGTAATAGCTAGTTAGAGGCAGARA
TAAAAAGCTGGGAATCAAAGCATTTAARAAATGCATCCTTCCATTATTTGCTCTCAAGTTAAACCATATTICATTCTAG
GGGAAATTAAAAAANAARAAAARACACAGCAAGGGCAAGTAGCCCAAATCTGTAAGGTCTITTGAGCTTCTICTIGTTCG
TCCAGCTTTTGAAGTCTITCCTACAGCCAATTTGTTTGGCTCCTCTGGAGGGGGCAATTCATATCCACTTCCCTICTICC
TGGAGCATTTCTTTICTTICTATACTCCATCAGGGAACAATAGAGTTTAACAGTAACAGGCAATTTTTTTTTITITTITICA
AAGCTTGTGCCCTCTTCTGCGTTTAAAGGTGTTTTITTAAGAGACTCCTGCTAGGGGAATCTTGGCGCCTGTGTGTTA
AGACGGCAATTAACTTTTAGTATCAGTGCTTACATTAAATTTTCTCTICTTITCTGCTTITACTAAAGCAGTCATTAAAA
TTCAGTGTGAGTACCATGAAACTTTATCATAAARACCCTGCTTTGCTTAGAGAACCTTIGATTIGTITTTCTGAAAGCAGC
CTTCTCAGTTTATATATACATAGCTGCCTTICCTTGGAATATCAAATTGCTTIGTIGTCACATTAAGAAACACTAGGTT
GAACCICTIATACTGTIGTTTTATCTGAGAAAAATACTACTGCAAAAAGTTTGATTTGTTCAAGTTTTAGGATGAAAAT
TTCTTTGTAACAAGTTATTTGAGTTGCATACTATGTCATCGTATATCTCTTTAGTTCAAGTAATTITTGCAATTAACA
TACGGTTATGTAAAGAAGATAATGATTTATTITTTTATTTATATTTTTAARAGTTATTAAGTGAGGTTTTCCTTTCAG
TAAGAGTTTAGAAAARATAGCCAGAACAAGTAACTGGACTTGGAAGATAAAGATACCTTTGCACTTICTAAATTTTAC
CTTTGTACACTICGGTTGTGATTTAATCATTGAAATGCCTCTGCTTTGAAGTAAATGCATCACTTATGGTGTATGCT
GITGTTTTAATAAAGGGARAACAGTTATGGGTTCTCTGTTGCACATTTGAATGTITGTTATITTITTIGCTGTATTTAATA
ACCTCTTTITTTCTCTIGTIGAGGTTTACTTTGGAAATGAGGCATGTTCAARAATAGGCTGACATTCAGCTTCTATGTT
TTAAATTTAAATGCTGICTGTGTTITATCACATCTGGAATGTGTGGGGAGAAAAGATACCAAGTTTTATTATTTAGA
TTTAATTGTAGAATTIGCAGATTIGATATTITTICAATGCATTTTCATTATAGTTTCTGCCATGGAGGCAGCGTGAGGGC
TTTCAGGAAGATGGAGTGGTGTAATTACCAGGTGCGCACGTTCATTAATCCTITCCTGGCTAGAGAAAGCTTICAAGTT
CTTCTCCAGTGGCCCATTCGTAAAGCTATAAATATCTAAATTGTGTCAGCCAAGAAGTCACACAGAATGGTGGCTCT
TTTTGAGTTCAATTTCATGCACTGTTGCTTTGGTCTTGTGAGGAAAGCTCTGAATTCCTTAGGATAGTICTTGGTTGT
GAAGTTCCAAAAACAAAATATCAAATCATTAAGGATTTAATTTAAAATACATACTCTTICTTTCACAAACTAGATGAT
TGCAGTAATGTGGATTATAAATTTTTITTITITGCTTTATITCTTTAGAGCTCCTCTTTTTATTTITGTATGATCAAGA
TTATAGCTGAGATTTTIGGTGATTTTITTTAAAAAGATTTATGGCTTATGGTCCATCAGTCTCTCCACTACTTCAAACC
TGTGTACCCCTGTATATTATCTIGCAGTACTIGGAATGTTTGCATTIGTATGTGGAAGCTATATACGATTTGGTAAAAAA
TAACACTTAAAGGTCTTCGCTAAGAGTGCTTATTTAATCATTAAATATCCCTTAATAAAAATAATTCCAGAGATATT
GICTIGIGTACAAACTTAAAAAAAGAGAAATATAARATACTGTGATGTGAATARAAATGTATAGCAATACACTCCAATA
ATACCATTCTTATGTTTTICCCTTGTTCTCAACTGAAATAACTAAGCTAATAGAGACGTCAGTAAGGAATGTGTTGTT
TCTTCATAATACAACTACAAACTCATCTGATAAGAACAACCTGAGAGTGAACGTTAACTTTCCTCATTAGAAAGATT
CAATTTAACACATATATACAAATACATTTTTAAGATAATGATATTTGCAGAGTTITTTIGTATICTATGGAGTAAAGGA
GAATTATCACATATTCAAAGTAAAGGTATAAAATACATCTTAATGTTTTACTTARAATTTTAAAGGGTCCAAARATATA
CTAAAATTGTTTTTCTAATTICTTTCCTATGTITAAACGTIGCCAGAGTCATTIGGAAATAGGACATTICTTTTTICTTAAG
AAGATTTTGCCCAAAATATTTAAAACTATTITICTTTITICCCTIGATTITTACAATTTCAATATTICATGGATTTTTICTAC
TTITAAAAATARCAGTAGTTTTTATGATCTTAAAACAAATGTTTAAGGGCACTTTCGCTCTCTGGAGACTATACCATC
CACATATTTATTATCAGCARAAAGAAAGGGCAGGGCATACTTTITATTTIGAAGTTGAGTATAAAAATGTGICTIGIGTGT
GAGTGITATTAAAAAGATAAGTGAAGAGACAAATATAGAATCCAGGAACATTTTCAGCCTGGCTTTTACTCTICICTA
AAAATCTAATGAAACCCTTGAGCATCTCTTATCTCAAGGTACATTAGGAACTGTCCAACACTATGATCCGATGGGAG
ATCAGTATATTCATATAAAGAAGAAAATTTGTTGTTAGTGARAGTCAAGTCTTTTAAAAAAATAATAGTTACAGCAT
TTGCAATATACAAGCATAATAGATTTACTCAACGCCCACCCCCCATCTTTAAAAAATCAATTTCCGACAGTTIGTICTA
CTTTAAAATTGAACATATTTGCTACCTGGAGGGAACATTGTAATGTAGCCCATATGTGGTATGCATCCTGAAGARAAA
CCTGAAATTATAGAGGAAGTTATCCTGCCTTCTTTCTTCTGTTGAATGAGTTARAATATATTAACAATTTGCCTTTC
ACTTTGTATTTATCATTTTGTATCTTTGCATATTTACATATACATTCATGTGTACAAGGGCATATATACTCACAGGT
CAGGGCTATTTAAACAGCTATTTATTTGAATATGCCAGGGAAAATCTCCAAGATATAARGAAGCAGTTATTAGATAC
TATGTCAGTATAGAATTAACAGCCATCTITTITTAAGATGGAAGAGAAAATTAATTAATTACATACAATTTCTAACCT
CAAGACATTTTCTITTCTGGAGACAAGGAATACTGAGGTGCTCACGATAGTGAAGACTCAACAAGACCCTAATAAAAT
AGATGAGGATAAGTAAAACTACAATAGCCAATAAAAAACAAAAAACAATAAACCATGTTITCGCTGGCATGTTGGTGA
GTATCTCTGTAATATCTGTCAATAAGGGTCTCTGTAGATTTGGAGTAATGTTCAGGAACTACCTGTACTAGAGAAGA
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CAGTGGAGAGGACTCCAGTGGCTAAATTCTGCTGCCTTTIGCTTCCAGAAATGTAAATAATARGGAGGTATTIGTGGCA
TTTCCTGGAAGCAGTAGTCTTGTTTCATGGTCTGACTGTATAAGAATGCCTAGAGAAACATAACCTCAGCTGACTAA
ACTCCCTTGATGATTGTCACTTTGTCACTGAACTCTGACCATACCTITITTGCCTCCAGAGGCAAAAGACGGGTGAGGA
AGTGATCTCCTICATCTGGTTTTTAAACAAGTATATAACTAGAGAACTGGATTATCTCCTAAACCCACTCTTGTICCCT
GGAAAAAGGGGAGTCATCCTATCCGTTTICTTAGCCAATTTATGTATACTCTTAGTTTGAGAGCATGAGAAGGARAAAC
TATTTTCTTTTICTTACCTTGGCTGGGTTTTTAAGAATTTATTTTTAGTTTAATCAAAATAATATTTTAARAGGTAGT
AAGCCTCTCATAAGCAGTTTGATCTGTTCTAAAATAACTTCAATTTTTICTTTTTTTAAACTTTCTTTTATCTTACAC
ACAAAGTATAATAGTAATATGTACTCACTAGAACAAATGAAACAGGATGGAGICACATAGAGAAATATATCATATTIC
TCCCTATCCCCTCCCTTAATATTAACATTTAGGTIGICATGTGCTTCTCCATTAATTTTCATTGCAAAGGCCTAAATT
TTCTTCCAAGAGTGAGGAGTAGCAGCACGGTAGTTTGGACCTGATATAGCTCTCTTTCCCTAGCCTTTTGCTTAAGT
GCTTTCCTAGGGGCTGACTTTACTTACCTAAAGATGTTTCAAGCAAGGGCTCACATTTTTGGTAGCAGAAGACACTT
ACTGATTGCTCTCACTAATAATTTTGAAAGGAATGTCAAAATCTGGGAGGATCATGAAAGAAATATCAGAAATTTCC
TTTCAGCTGCCATTICTCCTTAATACTGTTATCAATAAATTCAGCATCTCATATGTGATAGCAAAAAAGGTGCTGCCT
TITGTTCTTGCATCCTGAGGTTCTTACCTAATACCATGGTAGCAATAAAGATGGTGAGAAAATTGCTTCTTCTATGG
TGTTCAGGTCCTGAACGAGCACCCTCACCTCCACAGACGGTGGCAGGTATTCAAGCATTTTACAGACTTTGGAGTTA
AATATAGCAGTGTTATTCTAATTTAGGTATGCCACCACCAGCGGCACCGGCAACTGCAATAGGAAARATGATTGGCA
ATGCCAGCTATCTGATGTTTTCATGTGCCAGGTGCTGICAGTITCTTCACAGTATTACATTCCATCCTCACAACAAGA
GAGTGCCAGTGAGTGTIGCTIGTIGTIGCCAGTGCCCAGGCTAAGGGCTTTGAACACATTACCCTGTTITTATCCTCATAA
CTTTCCACGTTATTTTTATTICCTGAATGAAGARACAAGTTCTCTGTAGAGATGCTGTCATTGATCCACTCATATCCT
TTCACATCCGTTTAACATTTTCCCTGCTGTGCTTTTACTCCCAACAACTAGCTCCCTAATCGCTICTIGTTGGAGGGTG
GCCTTGAGGCTGCCAGAGCCTATTTGGTCTGTGTAAAGAGAGAGATGGATCTATCCTGGAATTTATGTCCCTGTGTG
TGGGAAGCCCTTAATCAATGACTGCTGGTTGCAGACACATAAATACGTGAGCTTTCTTGTITCCCAACTGAGAAATTC
AGAAGTGTGAATGGCACTGCCACCCTGGGCTTTTATGCCATATATGTGTTTGGTCTGTTTCCCTTCCCAATCTCACT
TCATTTTICCCTTACCAGTGTTTCTTGARAACACATCCCATTAGATCATTTTTGCATGAAGCTTCATCTCAGAACCTC
CATTTAGGGAACCCAAACTAAGATATTCTCTAAAATAGAAACTTTATTGATAAAGTTTCCAAACTGTCTTAGTAGAT
GGCCAATATAAGACCAAGCCAARATCTTICTGGGTICCAAATTCCCTGTICTTTAATTAATAGACTCCATTACAACACAT
TCTTCAATCTTTAGTCAGCAAACACTTACCACGIGCCTATTTTATGGCATATTATATTITATACCATAGTTAGGATAT
TATGGTTCATGAATATTTTATATCTGTACACCTGAAATTCTATTGACCTCTCTGGGCCACAGTTTTGCATCTGTAAA
ATCAGCACAATAATGCTACTTATCTCATAGAGTAGACTTAAARACGAATGAAATGATATATGCCAAGTGTTGAGAAT
CACAATTGGCAATTACTCATGCTCATTAAATATTAGCTGTTTTTATGAGTATTGTITTCATTTITCGGTGCATAATATC
CTATGCAAAGAACAAAAGGTATTGGTATAGGCATTGAAACTTGAAGCATAGAAGAAAAAGTTAATTAACCGGTIGCCC
CACTAGATGCCTCTAACTGCTGGCTCCGTGTATCCCTTTAGCCTTGGCTCGTICACGAGAAAACCTTGGAGACATTIC
TGCTGGACTCAGCAGATCAATTTAAGARAGATGAATGACATTTTICTTGAAATGTATTCAGTCATAGCTGCCTTTTT
CTACTTTCATATTTTGGAGTTCTTAGAAAAAATTAAGGACTCCTTTTTTTAAAGAAAATGGTATAAAAGARAATGCA
TATCACTTTGTCACTTTATTATTIGTAACCTCATCAARAGTATTCAGTGTAAAGACAGTAGCCAAGTGAACTCTITCTIG
TAATGCTCGGAAACCATTTTAGCAATGGTAAAATTGCTGCAATTTATATTCGTCAAATTGCATGATTTGACTTATTT
TAGAAAAGTTATTAACTTCTGAAGAGAATGCTTCAGAAGCATTTAAATGAGTACAAGTTATCACCAGTGATATACAT
AAATTTCATTTCAAAATATACTTCTAGAAACTGTACTTAGTTAGCTATAGTATTTGTACAAGGATTAATTCCTATTT
CATTTTGTAGGAATTTATTTATGAATGTCTATGGCCTGCCAGTGTAAAGCAGACTTAGAGCATCATCTITTITACAATA
ATCTTTTTTTTTTTAATCAAAGGGGAGATATTCTGGTAAAACAAAACAAAACAAAARCAATAGTTTATTICTGCATTT
TTATTAAGTCCCTCTGTAAGTCATCCCTGAAATGGGATATGTAGAGTCTTATATTTATTTATTTCTCAGAAGCTTAT
TGGAGGTGATATGAAGGATTTITAAGACCCTACTAACTAACAAAACAACAATTTAAAATTAATTTTCAAAATACCTTA
ACAAATCTTATTCICCTTATTITTCAAATTCTTTAACAATGTITITICTTATTACTAACATAATATCTTCTGATGTAGT
CATAATAATATCTAAAATGACAGGTCTAAGTAACTTACATGGATTAATTGAGTCTTICTAAATAGTAAGGTAGATGGC
ACTATTACTTCTATATGAGAAATGAGGAAGTAGAGGTATAAATAAGAAATTTTTTGGCCGGGTGCGGTGGCTCACGC
CIGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCTGATCACGAGGTCAGGAGATCGAGACCATCCTGGCGAACACG
GTGAAACCCCGTCTCTACTAAAAATATAAAAAATTAGCCTGGCGTGGTAGTGGGTGCCTGTAGTCCCAGCTACTCGG
GAGGCTGAGGCAGGAGAATGGCGTGAACCCGGGAGGTGGAGGTTGCAGTGAGCCGAGATCGCGCCACTGCACTCCAG
CCTGGGTGACAGAGCGAGACTCCATCTCAAAAAAANANAAANANANMAGAAGAARATTTTITTTGAGTGTATACAGTTAGA
AARTGGCAAAATGGGAATTCAGACCCAAACAGTAAGACTCAAGGATACCTTTICTTATCAGTATGCTAATATGAARAC
CTAAGCATACTAGAAAATCTAAGTGCCAGTTGGAAACCAGAATTAACATTTTIGGTGTGTAACTTITCTGGCTGCTTTT
TCTATGCTAACAAACATATATGACATACAAAAATACACACATACACAAATTICCTIGTICACTACTICTITTATGTITAA
CATCACAATGTACCGTACACAGCTGTATTATTTTATATTTGATTTCATATTTTTTICTAAAGTCAGTIGTATTITGTICAA
ATATCAACTTATCTATTTAATAGGAATATGGGATGATCTTTGCTTATACATACATACATATGTATATAAAAACAAAA
TCAAGTATTTTAAGCGTTCACCAGAAGTCATATGTCAATCAGTAAAGTATATAATTITTITTGCTGCCAATGACATATA
TCATAAAAACGCTACCTATCATAGAATGAAAATGAAACACAGCAATATTGGGACACCTATTCTCAAGCAACAGCTTT
GTGATTTATTAGCTATCTCACATGAAATAACTCATTAACTTGGTATTCCAAGCAGCAAAAGAAGGATCACTTAGGTC
ACTTGCAAAATAATACAAAGCTAGGTTTAGGGGTGGGTTGCGCTTGGTGGGATGTAGATGAAACCATATGGGCCCTT
GAGTTTATAATTGCTGGGATCTGCATGGTGGGTATATGGATGTTTATTACAGTATGCTAGTGAGT TAAGAAAGAAGA
GGAATTATTATTGACTTACATCATAGAGTTTATGCAAAAATTAAACGATAATTTATTTTTAAACTCTAGAGGTATAG
GTACCATCATGAAGGGACCCACAGAACTGATGTAGCCAGTAATTATTGGAGCTGGAACAGATACTICTGCTGTICAGTT
GTTCTGGTTTTGTGGTCATTGTTCTTGCCTTTGCAAGTTACCAACTCTAAGACCTTGGGCAATACTTTAAGTICTTGG
TTGTCTCATCTGTAAAATGGGGAGAGCAGTAAGTGTCTTAAAGGTTTATTCTCATGTTATATGACTTACGGTATGTA
AAACATCTGCGTTTAGACACATAGAGGGTGCTTAATGGATGATTGCTCTCATTATTAGGCTACATCTAATCTATGAA

102



TTTAAAAACTGTATAGAAATATGTGACAGATTCTTTAAGAGCCAAATACCAACTACAGTGAAAARTACTTAACACTT
GCTGAGCTCTTAGTATGTGTCAGGCTTAACTACCTTAATGCTCATAGCAATCCTATAAGATAGGTACTCTTGTTATC
CTATTTTATATCTTCTAAAATTGAAGCAAGGGAAGTTAAATAATAGGACAAAGATCATACGCTATCTATCCATATAT
ACCCATCTGGCTGTCTACCTGTCTCCTTCCATCCATCCATCCACTTATICATCTACCCATCCATCCACTCAGTTACT
TCTCTCTCTCCCACCATCCCTTITCCCTTTCCCTCTCCCTCTCCCTGTCTCTGTCACTCTCCTTTACTTATCTATCTA
TCGATGGATCGGTTTATCTATCATCTATCTATCTCTATCATCTATGTATAGTTGTTAATAACACTAACATTTTATAA
ATTACAAGACTGAAAAATGTTTTCATTAACTTATGGTAACAAAAGACCACATTGTGAATARAAAARAGCAGTAAACAC
AGGTCTCTGCACATATGAAAGAGATGTCCTAAACAGGAAGAGATGTCCTAAACAGTAGGGATACATAGTATCATACA
ATCAAAACATGGCAGCCCTATAAAACTTACAAAGCAATTTCATGTAAGTITATTTICATTTGACTCTITACCACAATCTA
TGAGGTTACTATTTTTATTTTTCTCATTTTACAGGTTAAATTTAATATGGCTTCCAATAAAAAATTAGTATGGTTAA
TAAATATCTTGACGTICTTGCTCCTATAATCCTACCGATAGTTTACAGTAATTAGTAAAATAAAATAATAGGAAARAT
ACCTTTGATACTAGTATTAAATTATAATCATATCATTAGGTAATTTICAATTTGTGATTTTCAAGAATCTGTAATATG
GTAGCTTICTTCCTACTGACATGTTTGAATTCATTTTAAGGCTTATAATTCACAAGTAATCTATATATTATCTAAAAT
GTAAATGCACATTCACATGGAGATAATAAATTAGCGTGARATGGCTGTATTITGCTCTCTATAATTTTTAACATACA
GGAAATCACTGTTGTCTCAARAAATCAAGGARATATAGTATTTGAGGTGAACTTATTICTTTCTACTATTAACACATTT
TAATATAGTTCTCTCACAGTGCAACAGAGCAAGAAGCTTTCAGACACATTTGCTGCTGCAAGGAGCATGCTIGTGCTG
AACTTAAAACACCTTICCCTITICAAACTCCTTGGGACTGTTTTTTTICCAAGAGACTTICAAATGCACTAAATTTAGCAT
CCGTTGGAGGCACACCCAGGCATATTATAGTGAAAGCCCCAATAACTGAATGTGTTACCACTATTCACAATGTTTAT
GTIGTGTATATGCCTTATCTATGATGTATTGCAAATTACAAAAATTGTGTTATTATTCACAGTAACAAARACACTTCC
AGCAAATTTCTAACAGTGATCTCTTTTGAAATAACTTACATACATGTGTICATGGGTCTITAAACTTITGTCACTTTTAT
GITTTCCATCATGTTGTTTTAGCCAGTGAGGGTTTTGTTTGGTTTTCATTTATGATTATATACTTTCAAAAAATAGAT
TTCAAAGTGTGAATTTGATTGATTGATTGACTGATTICATTGAGACGGTGTTICACTCTTGTTIGCCCAGGCTGGGGTG
CAATGGTGCGATCTCGGCTCACCACAACCTCTACCACCCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCTAGTAG
CTGGGATTACAGATGTGCACCACCACGCCTGGCTAATTTTTTGTATITTTAGTAGAGACAGGGGTTCACCATGTTGG
CCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCACCCTCCTCAGCTTICCCARAGCACTGGAATTCCAGACGTGA
GCCACCGCGCCCAGCCCGTGAATTTITATTTTTGAAAGACAAGAATGTCCTTGCCTAATTGCATAATAGTTITAACATC
ATGAAGACTAAATATGCTTTITTAGCCATGACAATTTTATTTATTATIGTITTTICATTITTTAATTITICTCAAAGATCCT
CATCAGTGTACTCTTTTTGGTCTTCCTTATAAGCGTATTTTAACAGGACATAATAATAAGATARATCCCAACTTTTT
AAAGTTGTATCCGTATGTATTACTTTAAAGTGCTATTAATATAAACGAATTAGAGGCAACTTTTATTCAATCAGATT
TTAAGTAATTTTACCAAAAATATGGCCTTGATAATGTCTICTGTAACAGGTTCTCTGTAATATACATGCTGAGGATTG
GITTTGTCTITTGCTTTTGATACTATTTTAATTAGAAAAGTAATGGGGAATCCAGACCCTICTCATTTAATAATCCAGA
GAAAAATCAGTCCATGTTCTAATAGTTTAAATTTTTCTACTAAAACCCATGTGAGAATCCATATGAGTGGAATGGAG
AGGAGTTCAGCTTCAAAGTTGGCAGATTTGAGATGATTCTATGGCAACAGAAATGTGCTTIGAGGGAAATCAGTTGCG
GCATCTTCTATAATTGTGTCACCTAGATTTTGCCTTAGGAATTTCTAGATTTCCATAGAACATTGTGACCTCAAATG
CTTTATCTTAATAAAGAAATAAAAGCAGATTAGAAGAATTATTITGCCTACAGTTTGTGGGAGATGGGCAAGTICTTAA
GAGTTTATTAGGTACCCAGAACGAAACATATTTTCITGGGCCTCATAATCACATTGAAATACAAGGATTITAGTTATA
CACAGTGACCAGTTAGTGAATGACAGTCTTCAGTATCTAGTAGACAGTAAACATATAAAGATGTATTTGTGGCCGGG
CACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACGAGGTCAGGAGACCGAGACC
ATCCTGGCTAACACGGTGAAACCTICGTCTCTACTAAAAAATACAAAAAARAARAAAATTAGCCATGCGTGGTGGCGGG
CGCCTGTGGTCCCAGCTACTCGGGAGGTTAAGGCAGGAGAATGGCGTGAACCCGGGAGGCGGAGCTTGCAGTGAGCA
GAGGTCAGGCCACTGCACTCCAGCCTIGGGCGACAGAGGGAGACTCCATCTCAAAAAGAAARARAAAAAAARATGTATT
TTTACTTTTAACTACAGCGAGAGACCCTGGCAGCCTACAGCATACAATTAGTGTTCATTATTTAGATTGCATGGATT
TAATGTGAGGGGTCAATTACTTIGTICTAACCAGTGAGCCTAGCCTCTITGCTCAATACTGCCTGCTTCATGAGGGTGAA
CTGTIGCTIGGAGARATATATTACAGGATTATCTGCAGATTITTITITAAATGAGTGGTTAAGTCAAAAGTTICTTGTGAA
AATTCAGAGTAATAAATTATTATGAAGTTGTGTAACTAGGTAAAGGATAGTTTCTTTTACACGGGTAAAGATTAACA
TGAGGAGGAAAACTTTAGCAATGGCATTTAATTCCATTCAATATATTTATATTGAGCTCCTTTAAAAATACAGGGCC
TTGTGGTGGGTGCTGAGGACAGAACAAAAACCAAGTAATACATGAACATAACCCTTGATTTCATGATCTAGTAGACC
TATAAAAGTTGICGATATCTGATGAARAGAAAATGGTAAAGATATTCCAAACAGTGTATGCAAATCCAGAGATAGGA
TGGAGGGGCTCTACCTGAAGGATGATGATAAGAARACCGTGTTGAGTGAAGGGTGATTTGTGGAATTCAGATAARAT
ATCAGTCTTGAATGCTGAGTGAATACTCAATGATTGACTAGATCCCATGGACAGTAATTICTTCAATTATGACGATG
CTAGTGTTTATGACTATAACTATCATTICTICCATGCCAGGCACTTITGCCATTTGGTAAATGTATAGTGTIGCTATTCTA
ACAAGCATGCACAGAGCTTTTACTTITAATGTATCCATGAGTTTATTIGGGGTTCAGAATTTAGGTAAGCTTTGCAAGG
TCGTAGCATGGAGTARAATATCTGARATTCAGACCCATATCTAACTAAGTTICAAAGACTGTACAGATATTITCTCCTC
CTTTGTGCAGAGAAGGATAGGAATGGTTCCATATTATCATGGACTTAGTCAGATGTTTTAAAATTATAATGTCCTGT
GTTAATGAAGAAGGGATGATATTCAGTGCATATTCTTAACCGTITACTTTGCTTAATGCTCTCGACTTTTCTGTGAGA
TGGATAGTGTAGATAAAATCCCCAAGGGGACTCAGCAAGTGCAAGTAARACAATGAAACTTTAAAGCCCTTTGTCAA
AACCTCTCTTTTTICTICAGAGGATGGAAGGGCCGTAAAGGTTGGTGAGGAAGGATGGACCATTTICCTATGTAGTCTTC
TGACAATATTCAAACAAAAGGAGAGTCAGCAAATCCCCCTTGATGTGGGAAGTTTTAATACAATTTGCAGAGTGTCT
CTCTGGAGTAGACATCCTCCTCTGCAATCGTGTCTTCTATATAGCCTCAGGGCTTTGGGTAGGTAATCCTCTCCAAG
GAGAGTCCTGGAGAGGGCTGTCTACCCCCCTTGCACCATCCTCTAACATTATTCTATAGCTCAGCTCCTTGTTTICTG
TITTCCTGCCTIGTTITTTIGTCTGAGTCTGCAATTATGATGTAAGCACCATGAAGGAAGGTATGTTGCCAGTIGITTGCA
TCAGCATATCCCCCGTGTGTAGCAGCGCAAGGGATATAGTGAGCCCTCAATGTCTATTTGTAGAARAAAGAATGAAC
GTATCAACGAAATCTGATACATATTCATTGTGTICTGTTATCTICCATCTCTICTTIGTICCTGCCTTGTTATCTTGCCATT
TTCACAAAAGGCCCCAAGGCCCATCATTICTTGTGTAACTTCCAGAGTGTTAATTTTTAAATTAAAATTAAGGCTTT
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CTACATGAGIGTCTATTATTTGAGAAACCATGCAAGATCGIGTIGTIGIGTIGTIGIGTIGTIGTIGTGTIGTGTGTIGTIGTIGTGT
GTGTGTGTTGCACTCTATATTATATTGAATTCTGGATTITTITTCTTATARATAAAATTTTAAAAATAGTTCTTTAARAR
ATAGGAATAAGATGTTTTAGGAGGCACAGAGAGCAAAGGAGAATAAAAATTGCAGGTTTGGGGTTGTGCATACTAAT
TGCCATTGAGTAAAGAGAGCACACTGAGGCCATTTAGAAGAGAATTAACGTGTTTITGTTTITIGTITITTIGTITTTTGTT
TTTGTTTITTGTITTITTGTITTGAGACGGAGTCTCGCTICTGTCACCCAGGCTGAAGTGCAGTGGTATGATCTCGGCTCA
CTGCAACCTCCACCTCCCGGGTITCAAGTGATTCTTGTGCCTCGGCCTCCCAAGCAGCTGGGATTAGAGGCGCCCACA
ACCACGCCAGGCTATTTGTTITTTTTITTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTCT
CGAACTCCTAGCCTCAAGTCATCCACCCGACTCAGCCTCCCAAAGTGTTGGGATTATAGGTGTGATCCACTGCACCT
GACCTTATTTTTATTCATTTAAAAATATTAAATGTTACTGCATAGGGAGTAATGGGCTTAACAATGAGGTGACCARA
ACTCCTATGTACCATGCAGAGCAATGTATCAAATGTTTTTAACTATAAACTICTCAAAAACATAAACCTAATTGTTC
TGCAGCTGCAGGTTATATCTIGCCTTIGTTTGAGCAAAATTTGGTGGTGARAATGCCTTGCTTCCATTITTTCCTTCAAT
AACTGATATGGTTTGGCTGTGTCCCCACCCAAATCTCATCTTGAATTCTACTCCCATAATTCCTACTTGTTGTGGGA
GGGATCCAGTGGGAGGTCATTTGAATCATGGGGGCGGTTTCCCCCATACTGTICTCATGGTACTGAATAAGTCTCAC
GAGATCTIGTTGGITTTATCAGGGGTTTICTGCTCTTGCGTCTCCACATTTTICTCTICTGCTTCCATGTAAGAAGTGCC
TTTCACCTCCCACCATGATTICTGAGGCCTCCCCAGTCATGTGGAACTATAAGTTCAATTARACTACTTTTTCTTCCC
AGTCTCAAGTATGTCTTTATCACAGCATGAAAACGGACTAATACAATAACCTATATAATTTTGAAAAGTACTTGTCT
AATAGACTTTCACAATAGAAACTATATCCTTATCAACTTTGAAAAGTCATTGCTTAATGCCTTTGGATAACTGAATT
TITCTAAGATTATTTTAATTTTGAAAGTTARATTTTATCCCAGTGTTGACGATTTITGTATGCTACTTTTAAAATATT
TTGTCAGTGATTTATATCTATGGTGCAATCTTGTAAAARATTAACAATGCAAATGTGGCTAGACCATTTAAAAATCA
ATATGTTATAATTCAGCCCATTTAATCACTTTAGTTAAACATCTTAGGAACAACTCAGTTCCATTTGAGAGAAGACA
CAGTTTICTAGATGTGTIGTTGTGGCATCATATTGCTTITACAATATCTTACATAAGGTGAATTCAAATCATATCATTG
AATCTGTTTTAAATTCTGTCATAGCTTAAGATTAGTGACTARAATATTGGCAGGTTTATGGAAGTAGGATGTAAACAA
GACAAAAACAAGGGTGGAACAAGTAATTTTAGTATATTATTICACTTGCACAGAGAAARAGTCATTCACACCTTICTTCA
GCTTTGTIGAAGAAAATAGACTAAAATCCTGTTGATATAGCAACTATGTTTTCCGTTTCTTGTATAAAAATAAAGAAA
ACTTCCTATTAGGAATTAGCCAGACATTTTAATTTTCTCTCTTICTTTICTCTATTTTCCCTTACAGTICTICTTTGAAGG
CAGGCAAAATTTCTATAAAGTTTITAAGAATGTITITAAGATTTTTTTATTGTGARATATTCATAGACTCACAAGGAGT
TGCAAAAACAGTACAGAGATTITCCTGTIGTATACATAACCCAACTTTCCCCAGTTACATATTAACCAAATACAGTATA
TTACCAAACCCAATAAACTGACATTGGCACAGTGCAATCAACTAGACTGTAGACCTTACTTGGATTITCACCTGTTTT
TGCACATGCTCTTTTACTGTGAGTCATTATCTGTTATTCTATGACATTAACCATGTCTATAGATTTATATAGTTACT
ACCACTATCAAGATAAAGAAGTGTTTCATCACCACAAAGTAACTTAAAGGATTATTTTITATAAAGTAATGACARATG
TGTCAAAAGCCATTCCTGTGTTATATAGCAAGTATGTITTTGAGTTATTARAACTCACTGATCATGTCTTTCAGTGTIC
ATAACTTTGGGTTTCCCTCCCTAACTATAATAATCCTGATGAATTACAGTTGATGAATATGAGAATATCCAACTCTT
CCTGACTCTATAAATATATTGACTGAGATTGTAATATTITATGGTGTCTTAAGGGGCGCTTIGTTTTATTATGATGATG
TGAACATGTTGAGAATAGTAAGAACAGCCCAGTTTAGCAAACAGGATATGAGTCTTCTATATCCAGCTCAATCGTIG
CCCCAACAGGGGACATCTGCCTTITGCTACTTAATTTITCCATTICTGGAARATGTGAAGTGTATGAGAATGAATAATCG
TCTCCGATTTTCCAGCACATAATAATCTGAGGAGAGCAGGTACAGCAATTTAGGAGCTGTTTTICTTITTGGTTITCCAA
AAARAGTTCCGTCCAGTGGTCTAAGTTAGTCGTTTACTAAGTGATAGAGCAATTGGCTATGCTTTTTGAACGGACTG
ATAATTATGTGGATGCAGCAAATAGGATATAGACAATGCATCTACTCCATTACAGTAAAARAAGACTCTGATAGCAGT
TAATCCACATACCAGGCACTTAGCTTAGGCACAGTTGGAGGAAATGGAATGGTAATAGACTGTAGTATGGCATGACA
GGAGCTGTAGCTTGAGATTCAGAATTCCAACTCTGCCTCTCAATATTTGAGTCCTCATGGCCAAGATATGTAAAGTG
CTCTIGIGCAGGTCTTGGCAACCATCCACCACACACTTAGTATGCAATATCTATCTTITATTAGTCAAGGATCTGGAAA
GCTAGTTGATGAGACAAATGATAGAARCAAGAGTTCATTAGATGAAATAAAGTAATAAATGATGCAAGAATTTAAAA
AAGATTTAGAGAAGGARAAGGGAACAGAACTCACATGCAAGTAGAGCAACTGTIGTATCAGATAATGTGCTAGCTGAGT
TAGAAACCATGTCTCATATTACCCTGAARATAATTCTGCAAAGCTGTAGGTGTTATTTTTTTICATTITGACAGGTGAA
TTCATGAAGGCTTGAATATAGGGTTAAGTGAGTTGTTTCAATGTAGTTATTGATTCAAATCAAGATCTGAATGACTC
TAAATATGGTGCTATAGAGATTTGAAGTAGGATAAATAGGATTTGAAAAARAGAAAAAATATATAGGGAAAGGAATT
GGTACACTGTAGCAGTGTCATAAATGAAGCTTCAGTTGTGTGATTICCAGATGATGTATGTGAGGCCTAATCAAACAG
CTTTGTGGAATCAAAATTTCTGCTCTTGTCTCCAACTGGGGACGAGTTGGCTCGGGATTAAGGTGGGCGACCTTGGG
AAGACTAGAGTCTAAGCAGGACTTTAGTCCCTCATAAGAATTATATGAGGATGTATATTTGCATACARATTCCTIGGG
CCCACCGAGATCTGCCAAATTGGAATGTGTGGTGATATCACCCAGGGAAACATAGAGAGCTGTTATAATTAGTICATG
AAATATTTAGTACTGARATTATAGATTATGTTAAATAATCACTTATAGGGGACATAGCAGGGTTGGCAGGTTAACCA
TACAGCAAACAGGGTTGTAAGTCAGGGCCTAGAGAATTTTCAAGAGGCAGGAATTCTGCAGAATGAAGGCCTGGTCT
CATGCAGCACCATGGACAGCTCCGAGGCACTCTTGTTTCTCCAAARACCTGAAATCAAAAACTTTGCTTITICATCAT
GCAACATACCCATGTAACAATCCTIGCATAGGTACTCCCTAGTCCAAAATTAAAGTTGAAARAAAARAACTATACTTTC
ATTTGAATACAGTTCTCTTCGGCTTTACCAGCTCTACTCTGGAAGGAATATCTITTACTCAATGAARAGGCCATCCCC
TGTTAATGCCIGGCCAGGTTCTCCTTATCAGTCATTCACTATCTTTGTGTIGTGAGTGACTAAACATATAATGCTATG
TTTAGTGGATGGAGTAAGATTACCTTTGCAGAGGTTGTACTGGCTTACCCCTTTGGTTCTTIGTAGTITTITCTTCTATT
AGAGTTTTTTCCATCCCTAGGTTTCTATACTGTTCAAATGGGTTTAAGATTCTTGAAGGTATTCCTCTGACCTTIGTA
ATTTATGCTTGICTICCTAGCACAACTTTTTTTTGTARAGGAGGCACCAACTATGTGGTTTGCTGGCGATGGCATACA
CAAATCAGGTGGGAGGAATTAATGAGAGCAGCAATTCCAATATCTGGTTICTTICAAGATTAACTTGTATAGTTTAATT
CAGCATTCTAAATAAGCCICATAGATTITAAAAATCTAGAATAAACCCACATTTTTAAARAARAAGTTTTATGTTATCTG
TGCTGATAATGCACGCTGTACATAATAAAATATTATTTTCTITITTTTAAATTTATTATTATACTTTAAGTTTTAGG
GCACATGTGCACAATGTGCAGGTTAGTTACATATGTATACATGTGCCATGCTGGTGCGCTGCACCCACTAACTCGTC
ATCTAGCTTAAGGTAAATCTCCCAATGCTATCCCTCCCCCTTCCCCCCACCCCACAGCAGTCCCCAGAGTGTGATAT
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TCCCCTTCCTGTGTCCATGTGTTCTCATTGTTCAATTCCCAATATTATTITTCTARGTGGCAGTGGAAGAAACATGGA
AAGTTCTACTTICATCCATCGGTGGATTAGAATTTGTATACCATGAGATGATTAATTTTCAAAACCAGTTTGAATCTC
ACAAAATAATGACCCTGTTTTTTGAAGGACAAGGCAGAACAAGGAACTAGGCTGTGCCACGTTCAAGTCACAATCTC
TAACATTITGTTITTGTTTIGTTTTGTTTTGTTTTGTTTTIGTITTGTTITTIGTTTAATCTCTGTTGCTTGTTCACTTTCT
CTTGTAATCTGCATTGATTTGCTACCTGGCTATTTGTAGATTGACTTICGGCTGCCAGGAATGGAATGTTTTTCATAA
AGGAACATATGCCTTAATGAAAGTACCATAAGAAGGGAGTAGAGTIGTGACCAATTGCCTAGGTAATAAGTAGTGACA
ACAATGATATTATTCTAGTATAAATGGAATCAGTTTTTCTTTGCCCAGGGGGCATGATAAAGAAGGCCTGGCTGGTA
TATACTAGGTGGGACACACCAACAGTGCCTAGAATGTCAATGGATCAAACCTGAGGGAACCAGAAGTTGAAAAGACA
TATCCCAARAGAAAGCATTTGATGTTTAAGGGTTGGCTTACTTAGAACACAATGARAARATATTACTAAAATTAAAAC
TATGATTTTAGCTATTTTTAAATATGACAAATTAAATAGCAGAACATTTTAATAAAACATTACTTAAGGTCCACAAT
TTTCTGTAAGTCTAATACATGGGTCATTAAAATAAAAAATTCCCCATGATTTATGGAATCAGATTTTTTTAATACAA
CGAATTCTAAATGGTTTTATAATGCCAATTCCAATTAATATCCTAATTATAACATGTCATCCAGAAGGGTTAATGAC
TAAATTTTATTAATATTTGTTTTCTATTTATTTTGATTTGTGCAGTTTATGTGTATAGTAACGATAGCTGCAAATTA
GATACCATTAGCATTAAATAAGGTATATATTTTAATAGAAAATTAAAGTTAAGTATTITGAGCTAGCCTAAAATATTC
AACAACTTAAATTTIGTTITTITIGTIGGATCACATTTTTTTGAGACAAAGTCTTIGCTCTGCTGCCCAGGCTTGAGTGCAG
TGGTGCATTCATGGCTCACTGCCTCAACCATCCAGGCTCAGGTGATCCTCCCACCTCAGCCTCCCGGGTAGCTGAGG
CTACTGGCGCACGCCACCATGCCCAGCTAATTTTTTGTATTTTTTTTTAGAGATGGTIGTTTCACCATCTGGTCTCAA
ACTCCTGAGCTCAAGCAATCTGCCCACCTTGGCCTCCCAAAATGCCGAGATTACAGGCGTGATCCAGTGCACTCACC
CCTGTGAACCACCATTAAATAGCTAATAAAAGATGCATGTCAATAAAAATAAACAACTTACTAGAATGATTATGTGA
AAATCATTTATTCTTCCAAAGCATGAATTTTCAAACACACCTTTTGTTACTGTTTTAAGAAGGGAATCATTTCCATA
TATTTGCATGTAAATCACTTITTAGTCTCAGAGAACTTTCCATAAAAGTTTTTTTATTACTGCTGTAACCGATAGAGC
TAGTGGACTATTAATTTAAAAAGCTGTACATAAAAACACATCTATAGCTCAAATAATCTAGGATACCTTTTAGTTTIG
GGGAAATGTAGATGAAAATGAAGTAATTACAGAATCCTTGTTAATTTTCAGATTTAGACAGTCTAGGCAATATCTTT
CAGGAATGAAGAGATATGTGTITTTTTGGCATCTTIGGTAGAGTATATTCCCATTGTAATTICTTTTGTGAAGTCTAGAC
CAGATGTGGCCATAARAATAGACCCCTACTACAATAATATATTITCATAGATAATCCAATAAAGTCAAATCTTATTGC
AGTAGGCTTAGAACTCTGTTTGCACCCATGGAATTTATATCAGTTITTTIGGCARATCCTTITCATCTCTGAGGATACTT
TTTCATCTCACATATACCCTATTITTICTGAACATTTTGCCTTCAAAGTATACCTCATTITATCAAGAATTITCTCTTTAT
TCATCTGACTTATACAAGTGGCAATAACAACGTCTGGTTCCCATGAAGTAACCAGTGACCCTTTGARATAATATAGC
GCTGGAAGAAAGAAAAGGAAAGGGAGACTGATCATTCAGCAACTCTTTAAAACCATGTCACCGTTAAACACATAGTT
TATTTTATCTTITTTITTAGAATTGTGAAAACCTATATTAGCATCTTCACGGATGTICTCCTTITGTTTACATCCCCGCT
TCTGTGCCTTGCCTGCAGTAGAAARAAAAAAGGACATGTGTATCCCTATTCCCCATTGTCTITCTCATTICTACATGAGA
ATGAGAATTCTTTTAATTTCTTCICTATCTACATGAACCCACTTCCATTATCTGTITTGTTCAGTTCTTTAAATGCCC
TGAAGCTAGCTCTGTGACTGGGCAGTTGARAGTTCTGGACTTAGCATCAGGTTAATTTGAAAAATACTTATTGAGCC
ACCACCATATGTCAGCCACTACTGTAGATGTTTTGAATGTGTCAGTGAACAAAGCAGAAAAGATGTATGCCCICTGG
ATTCTTGGGGGTCTICAAATAGTGAAAGACAGATACGATAAGTATATTGTATAGTATGTICARAAGTGATAAGTIGCTG
TGAAAAARAAGAAGAAGGGTAAAATAAGAGATGGCTCATGCTGGAGTACATTCCAATTTTAAATAGGGTATCATGGT
ATTCTTCATTGAGAAGGTGACATTTGAGCAAAGATCTCAAAGAATGAGGCATGGGGTTGAATCATGTAGATATCAGC
AGTAAACTCATTTTGGGTTCAGTAAACAGTCAATGCAGAATTCCTAAGCCATCGGTTTATCTGCTGTTTIGGGGCTGG
TTATCTGCAGTGTGGCTAGAGTGAAGTAAGTGAGAGAGGTTTAGGAGAGAATGTTAGTGAGGTGAGGGTGGACCTTT
GAAGCCATTGTAAGGACGTITTITCTCTTTCTAAGTGTGAGAAGATGATGCTGACTGAGACCAGGGTGATAAGAAATA
GTCATATTCTGAACGTGTTTGGAAGTGGGGCCAACAAGGATTTCTGGATGAATTGGATAAGGGGCATGGGAGAAAAR
TGGAGTCATGAATGGCTCCAACGTTTTTGCTCTGATTAACTGGAAGGGATAAAGTTGCCCTAAACTGAAATAATAAR
GACTATAGATAGAATGGGGCGATTAGGGAGGCATTAAATTTGGATATCTIGTTAGACATATCACCAGATATATTGAAT
AGGCAATTGAATAAATACCTTTAGAGTTCAGCAAAAAAGGTCCAGGTTGGACGTTTAAATTTCGGAGGTGTTTGTAT
AAGATAACATTTAAAGCTGTIGATATCAGATTIGTATCACTAAGGAAGAATATAGATAGARATGACAACGTGACTAAGG
ACTCTAACATTAAGAGGTGGATTGACAAAGGAGAAAACAGCACAGGATAATGAAAAGGAATGATCAGCCAGGCATGG
TGGCTCACACCTGTAATCCTAGTACTTTGGGAGGCCGAGGCGGGCAGATCACGAGGTCAGGAGTTGGAGACCAGCCT
GGCCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAATTAGCTGGGTGTGGTGGCACACACCTGTAGTCCCAG
CTGCTCTGGAGGCTGAGGCAGAAGAATTGCTTGTACCTAGGAGACAGAGGTTIGCAGTGAGCCAAAAGATTGTGCCACL
TGCGCTCCAACCTGGGCGATGGAGCGAGACTTICATCTAAAAAAAAARARARAAAAAAAAANAAAAAAAAAAGAARAGAA
AAGGAGTGATCAATGAGATGGGAAGAAAAACAAAAGTGTGTGGTGTCCTCAAAAACTGACGTTCTATTTTCAAAACC
TACATTTTGGGTCTCCTTTTACTATATCCTGACTTTICTAGCTATATAACCAAAAGGAGAAAGCAGTAATTTITTITITAG
ATATAACATGTTAATAACTCTAAGGGTATTCAATGAATCTGAATAATTCAGTGGTATAATGTGAAAAAATATAGTAT
TCATAGGAAAAGGAACAGAAGTTAGCTCAGGAAATGACTTGAATGAACACCGAAGCCARATCTCCAGCGCAGGTCCA
CGTATTATTTGICICAGTGGTTGAATTAGCAGCAAGATTCCTTAGTAGGATGAAAAAAGATGTTGTGAGCATCTGTA
TCTACATGACTGAATTAAATTICCTCCAACAATGAAATGTAGTTAACGTAGTATCTCGARAAGAACCCTAAGTGGAAT
TCAGGGAACCTAAATTCCAACCATGGTTTTIGCTGCTGACTGATTGCATTCACTTCAAATCTATCATTAACCTCCTTG
TGCCTCATTATCCTCATTTCACCAAATAAGAAAAATGAAATATTICCTCCTTCCCTACCTCACTAGGATGTTGTGGAT
TTAAATGTGTGAGAAGTGCTTGAGATGCATAAAATTTGATGGAGTGTTTTATTCATGAATTCAAGGCATCTGAAGTA
ATTTGACCATGATGGACAGTTGCTICCTTGCACATTTTTTAGAGTGACATTTCCGTTACTGACCCACCCATTTATGC
AACATGTTGCCTAATCTARATTTAGGTCAAAACAAATTGACCTTATAGGTAAGCATTATATCTATTAATATIGTATT
TTTGTATTATTTTATAATATTCATCATTICACCTATTTITICTCATGCAATATATGTTACTGAACACATATAGATTARARA
AGCCTTCATCCCTAAATAACAATGATGGGACCTTCCATITTTATATCCCTICTGGCATTTAAAATGTGCTTTTATAGC
CATCATCTCCATTGATCTCTCAGTICCCTTGAGGTTGATATGACAGATATGCTTTTTICCATTITTAAAATTACGGAACT
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GACAGTCTCAGATGACTTTACCCTCCAACTACTGTGTGAAGAAGCAGGGTCTGGCACTGAGGTCTTICTGACATCCAG
TGTAGAGCACTATACTTICACAATATGGCCATTGGCTTACTTTATTACAAGCACTAAATATTTITCCACTGAATACGTA
ATACCTAGAGGAGAATGTCGTGTAAAACAGCAGCAGTAGAACAGAGGATTAAATGACCCATTTITCTITGAAGTTATCT
TAGTTTTAAAGGGTTTTTTCTTCATCACTAATGACCATCCCTGACTAAGAAATTATTCTCATAATACATGATAATAT
CTGCGTTTTCCAATGCGACAAGAATGTTAGGATGTCTATACATGATCTTGACAATCCCTAGCTCCATCACAATGTGT
CCAAATTCATTTTATTTIGGCTAGACAGGCATGTAGTCTTACTTTICAATGGTTIGGCTCTGCTGGATGCTATGTGATCT
AGAACCTGTCACTTACCCCTTCTAAACTTCAGGAATTTTTTATCCTTAAGATAACAAGAARACTCGTACCTGTTTCA
AAGAGCTGTTTGTTCAATCACCTATCCATTGATTATCTTICTATATGCCAAATGTTTTTCTAGGTGCTGAATTACAGG
AATGAATCAGAAGCAAAAAGTTCTTACTCTCAAGGATCTTATATGCTAATGARATAGATGTTAAARAATAACAATTT
TTGTTTCATTTTATTTTATTITITATTTTGTTGAGACAGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGCACAG
TCTCTGCTCACTGCAACCTCTGCCTCCCGGGTTCAAATGATTCTCCTGCCTCAGCCTACCGAGTAGCTGGGATTACA
GGCATGCGCCACCATGCCTGGCTAATTTITTIGTATTTTTAGTAGAGATGGGGTTTCACCATATTGGCCAGGCTGTTCT
CGAGCTCCTGACCTCAGGTGATCTGCCCTCCACGGCCTCCCARAGTGCTGGGATTACGGGCATGAGCCAGCGCACCT
GGCATTAAAAAGTAATAACAATTTITTAAATATCAATATGICTTATACAGAAAAGTGAGCAGTGTGGTAGAGTGTAAC
TGGAATGTGAGTTGAGACATAACACCAGACAGAGAAGCCAGAGAAGGACTTTTGTTTGAGGAAATGACATTTGARRA
GGAACCTGAATAGTGACAGAGGCAGATACCTAAAGAATATGTTCCAGACAAAGGAAACAAAAAGCGTGCAATTGCAT
AGTCAACTTAGCCTACTTGAGGAAAAGTGTGAGTGGATTITGGTGATGGAGAGGTAAGTGCCAGGAGATGAAGGGAG
AGATCIGGCATGCATCAGATGATGTIGCAGTICTITCCGGGACGTTGTAAAGAGTTGGGCTTTTTTTGTTTATAAATTAA
ATGTTAAGCCATTGGGGTTTTTAACCAGAGGAGTTATGTGATATGATCTATAGTTAAATTATGTTTGTICTTGGATG
GAGTGTGCATTATGGGAATTTATACAGAAACAAGATTTCACATATATATATATATAAAACTCAGTGTCAATAGAARA
TAATAAAAACAAATTTTATCCATTGATAATTCTGGCATTGATAGTAGTGGGTATGGTGGTAATAATTGTGTIGTAACA
CTCAAACTTITICTGAAAACCTACACTTIGATCTGTAAATCCAAAAGTATATGTAGCAAAAGCCATAATCTGCICTTATT
TCTGCACCACTTGCACCAGTGTGGAGTGATAAGGCAAATTATTCAGGCACCTGTGTAAGCCTTCAGTGTCCTCACCC
CCTTGTTATAACTCTCCACTAATATTACATTGGTAAAGACGTCCCTGACCTATATGTCACTGAGACCTCARAGARARA
GAGCAAAGCTAAAGCGTAAGGGGGAAAAANRGCCAGCTTAAAAAGACTTAAAGGTTTCTGGGACCAANAAARARARARNA
AAAAGTCTTTGAAAAATGAGAAAGGAAGGATAGAAGAAAAGATTICTCCTTTIGGTCAATCTGGCCAACCTTTGGAAAT
AAAAAGTATTGTIGTTGCAGCTAATAACTATTTGTCACTGCAGGCACTTGCTGATGTICTGCCCTTTAARATGACCCAA
ACTCGTTGGCCTCGAAATCAGAAGCCAAGGAAAAAATCTTGGACATAATGTTTTCTGTAGAATTACCAATTTTCTCT
CTCTCTCTCICTCTICTCTCTCTCCCTCCCTCTCTCTCTCTCTCTCCATATCTATATATATATAGATGTATATATATT
TTTTCTGTAGGAACTACCAATTCCTATCTATAGGGACTGATTGAGAAGTCCCTTATAGCAGTTTTICTITGGCTTTT
AGGATGCAATGATTATTGGTGAGAATAACTCTTTCATTTCACATTITGTICATTIGGCTTATTTGAATGTAATCCTGATT
CAATCGTTATGATCTCCTTTAAGTAGGAAGAGAAGCTGGTATTACATTGTAGGATTTITAATTTTIGTACTCATGAAAC
TTTTGAAAAACATTACTCATACTCTTCTGACTGTCAAATTGGCCTCTAAGAGGTCCACATCTCAAGAGGTATCAAGC
ATTGGTAACTATTTTTTGGTGTTGTTTTCTCATCATAAAATGTACTTTTATTAGGTGACTTTGGAAATTTTATTGAA
TCAATGCATGACACTGCCICATTICTAGTAATCTGATGAAGCAAAGCTGAAAAACARAATTTGAGGATTGTCAGTATA
TATACTTTTATITGCAGTCAAGAGTITATGCTGCAAAAATGGTTTATTGAAGTAACAAAATTTTAGCTGATATATTAA
TCTGAAAGATACAGTATACATTTTTAGTATGGARAAGATGAGGAAAAGGAGGTTCTCTITCCTCTAGGTATCTAGAG
CAAACTGTAACTGTCCTTGGTATTTAATTTTITGGCTAAGGTACTGAGATTAGAGGTGGGGCCTTAGATATGATTAAT
TGTCAGACTGATAAGCTAGATATTTCATTGAGTTTCTIGTTGTGCTCTTTCTTITCAGATCCTCTIGTTCGATGCTTTIGT
TATAAAGATTTGGGCATTTCAAAATCTTCTCCATATCTGGTGTCTTTCCAAACAGCAGGTCATAGACTTTACACAAR
GAGGAACGACACAGGTTATAAGTAGAAGTGTITTTAAACCCTGAGTTCCTATTITCAGTTTTGCTTTCTTAAACATATT
TTCCTTATGTGATAAATGCGAGTGTITGAATGGTGATAAATACCACCCATAGGCTTTAAAGCCTARAATGTTGAATTTG
ACACTGAGAGTTTAAAGGCATCATGAAAATTTCTCCAGAACTAATGTTCAAGCAATTTAGGTTITACAGGCAACTCA
ATAGTTTTIGAATGATGTAGTTATTTTGAAARAGTCACCATAAAACGCTATGTTITAGGGAATTIGGTACTTITGCATTITA
TCAGAAGATTGTAAATGTCAATCGATTGGCTTGCTATTTGGAATATAATTITITTAAATTATAGTTICAAATCATTAGG
ATTTAATTCATGATTTTGTACTACAAACTAAATCTATGAAAAATATCAGATATTITATTTTAAATTAGAGGCATGTAA
AGGAAAATATAAATTTTGAAATGCCATTTTACTGGATTITTITCTICTTCAGCCCACCCTAGGCATTTGTTACATAAAAT
ATTTCTGAGGAAGTCTITCCACTGATTTTGTAAACAAACATGTTTTATTGAACAGTITCTTITGTTGACTAGATTAACAT
TGACCATTGTATGCAATGCATTCTCAAAATCTTAGAAGCTGGTTTTICTTTTTAATCATATAATTTTACTTGTITTTAC
AGTGAAATTAATGCATGTAARAAAGTATACCTATATAGAAAGTTAAAAGAATATTGCTAACTAGTTACTATACTTCCA
AATTGCCTATTITCTGTIGTICTTGCATTGGACAGTAGTGATTACCTCTAARAGAAAATGGATGGTICTITTIGTTTCATTIG
ARGGGATGGATAATGGACATAACTGGCATTCTTGAGCAATGCAATTGCAAATACATGTICTTTGCATTITATGGTCCAA
TCATCTTCTTACTATGATAGCATATAATTGAAGGTTCAAATAAATGCCTCGTCCCITCCTGTGGCATATTAAAGAGA
AAGAAAAATTAGAAATACTTTCAAAGCTACCTCACATACTAATGGTAGAGTTGTTTGAGTATTTAGGTGATTTAACA
AAGCTGATGTATTTTATTATGCTTGATCATTGAGGAAAATTTATTTATCGGAATGCTTTTGAGAGCATATATATTGT
CAGAGATAAACACAGCTGGATATTAAAGAGGTAAAAACAGATTITTATTCAATACCTCGTGAAATTAGGGGAGAGCTG
AGATCCATTCTAATTTGTGCAGAGGCGACTTGGTTGTTTTAAGGCAAGAAGGAGGGAGAAGGAGTGGGGGTTCATTC
GAGTTAGAGAAGTAAAAAAGTACAAAGGGCTGGACAGTGTAAATGTGATTAGGCCAGCTGTGTTAGCTGGAAGTTAT
TGAAGTTAGGATTCTATCTTCCCACAGAGAACAGGAGACAGAGGACTTATCCTTICTTGATGATGTCATTTGARAAGA
ATGGCTTTCAGGTCCTTGAGTGAGAGACACTTCTGATTTCCAAGAGCTACATGTTCACAATTGTAAGCCCTTITITGAG
TAAATGTTCTAAGAAACGGAGGTAAGAGTCCTATCAACAGATGTGTGTTIGGCTAGAACARACATTARAATTTITCCTGG
CAGCACTGAGCTTTCTCAAGCAGGCACTTAAGGGAAGGCTAGGGTCATCCTAGGGACATGGCCTTCTGGGGCTAGAA
ACCATACTAGAGTTTAGTCAAGTCTTAGTGCAAGGGTTTGGACAGAGTTGTTAAGTGCTGAGAGTTCTGTATTTCIC
ACTGTCACAAAGGAAGATCAGAAGCTCCTGATACTTTITTTCATCAGTACAATTGAATATATAAATCCTATACACARAA
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AATAAACTAAGCTTATACAAGCATATTGGTCAAGGAATGTTGCTGGCCTTATTAATTAGATAGCCCAGTTAARAAGAA
GAATTTTTTAATATAATTAATGTTAAAGTAGGATGATAGTATATAAAACGTGTICTACTGTICCTGAATACAAACTARA
CTGTTTGGTTTAGCATTTACCTCAAGATCTICTITAATATCCCCCAAAGGGTCCCTARRACCACAACTTATCTTTGTGC
TCATGAAGTAGAGAAGAGACAGTTAATAGACATTTCTAGCTGATAGACTGTTGTAGAGCAGAGAACGCTCTIGTGTTT
TTGAAAATTAAACATATGAATTTGCCCCTCTTICCCCTATTAAGGAAGAAGAGTTTICTTAATTGTGCGAACACATCAA
GTGAACTATTCAATTAGATTTTTGTGACCCAGGGTATAAACATCTGGTTAAGGTTACATATTTCAAAGGAACAAAAC
ACTAGAAACTCTTGGTTTTAAATCTCATGGCTGGAGGATAATTTGCAGCAGAGATTTATCTGGCAAGCATACAGAAT
TGCTGAGACTGTTCTAAAGATGTAAGTGTGGGTGTTTGTGTCGTGAAAATAGCTGTTTACATCTATTAAGTGGATAC
CGATGGTTGAAAGTGCCGTCTATGTCAAGITTITTACCAAATCAACTTTTGCCTCACTIGTGTCAGACCATTTTACCTA
ATCAACTTGGACTGCTAATGTCCTTICCCCTGGCACCACTATCTGTCTICTTTTGCAAAGCACAGAAACGGCATGCAT
GATTGTAGTTTATAAAACACATGTACCAATGTGGTCTACAGCTICTGTTGAGTTCGAGAGGGTCAGTTTCTGTAATC
TCTTCTGGCACAGAGTCAAGAACAGCTTCACTTTCCTCCTGCTACCTCTCTACCCGTAAGTGTGAACCCATCACTTT
GCTAACACTCAGGAAGGGGATTACACAAAATAGAGCAGGAGCCCTCTGACCTGAATATGCATCTGAGCCCTAGCCAT
AGAGCTTCTGATTCAGTAGATCTGGGATGGGGCCTAAATATTTGCATTTTTAAGTGTATAAGTGATGCTGATGCTGC
TGGTTCCAGGACCACATTTTAAGAAATATCGATAAAGGTGGAGAATTAAACTGCAGCTCAGAAGACCTGAGTTICTIG
CCCCAGCTTGACTTTTACAATCTAGCAAATGGATAAAACTCGCAGGACTTICAGTTCTCTTCATCTACACAGTGAGTG
GTTAGATTGGCTTTGTAATTTAAAATTAAACAGGGTTTGATICTGATTCACTACACAAGGTTCCAAAGAAGGAATGA
TATCTCCTTICATTITICTTICACTTTIGICTITICTGTCCCTAGGTAATCTTATCTATGTTCCTGATTTAACCTAACTAATG
TTTCTGCAAAGCTTCTAATATTTACATCTCCAGCCCTGAAACTCTCATTTGAATGCTAGTCTTATATACATACCCCC
CTGCCTAATTGACATCTCCACTTARATGTATCAGAGGCAACTCAGACTCAACAAGGACCAAACTGAATGTTCGACCT
TGTCCTTCAAACCCGATACACATCCAGGTTCCTCCATCCCAGTGAATGACACTATCCAGTTAAGCAAGCCAAAAGTC
TGGATTTTTTTTCCTCACTCTTCCTCACTGTCCGTCAACTACCATTATTAAATCTGTCACCTGGTCCTACTGATTITA
ACCTTICTICAATATCICTACAGTTITTICTTTATGCCCATTAGTATCCTAGTGCAAGCTACCATCGTCTCTCATTGGAA
TTAACACAGTAACCCCCCTACCCACCAGACTGTTICTGCCTACAGATAGTGTGATATTITAATAAATATARATCTAGCC
TTGGCTAGATTTCTCCTTCAAAAGGTTCACATTAATTTTAGCCTTAAAATGGTGTGCAAAGCTTTGCATAGTCTGIC
CTTTIGCTATGTTGGCAGTATTTTTTACTATCCCICICATCTIGCTICATICTICTIGTACTCCAACTACACTAACTTTIGTT
TTTTTTTTTTTTTAGATTITCTCTAACTACAGTGCTGTAATCTICTTTTTICCTTITGCACGTACTATTICCGTTTGTCAGG
GAATCTGCTCACTGICTCCACCCACTCCACACACTCACGTTTITCCTGCCCGTCTTACCGGTCTTGATCGGTTGTCAC
TTGCTCAGGAAGGTTTCCCTGGTCACCCCCTCCACARAATTGAATTAAGTCCICTTGCTGCATGCTGTCCTAGTGCTC
TTTATTTTCCTCTCCTCATCCTTAATTCAGTTTGTAATTACATGTTATTTGTGTGAGGATTTGATTATTATCTGTGT
CACCCACTAGATATTGGGCATTCTTTACTTACTCACCACTGAATTCATAGAACCACAGTAATTGTACACAACAAATA
TTCAAGAGAAATTTATTGAATTGATGAATGAAAAGTTGTACCTTAACATGTTCCTGACATGTATCCAAAAAAGAGCT
CCCCTTTGGGGTCTATTAGGACTTTGGACCTAGGTAAACGTAACCCTAGTTTCGCTCAGGTTTARACAGTAGAAAGT
AATTGGGTCTCTTTTGCATGTGGCTTTCCTAAGGGCTAACCCTGTCTTCGGAATGAGTCAATACAGCAGAGCTGTTG
AAAGCAGACTCTAGCTTICGGACAACGTTGGTCCGAATCATGGTTCCGTCATTTCTTAGCTGTGTGATTTAGAATAAA
TTAATGTTTTAAAGCTTITIGATTTICCTCTTCCTTAATCTGGAGATGCTAATAAAGCCAACTTICGTAGAGGTATTGCGA
TGAGTAAATAAGCATAATTTGCTGTAAACACCTTGCAGATTGCCTGTTGTATGCTAACTAATCAATAAATTGAAGCT
CTTAACATCATTATATTAGATATTTCCAGCATTGAGTATACTATCAGGCATGTGGTAGAAGCTCAATATAAAGTTTT
GTTAAATTGAATAGATTCCATATATGGTATTITCTACAGCATTATGCTCCTTATTTAAGTGTCTCTAAGTATTTTTITA
AGTATCACCTCACAAAAGACAGATGTTTAATTICATTACACATGTGAATTGTTTTAGATAGAAAATAAAATAARAAAAT
TCAAACATTGAAATCAATAGTGTACCTTACCTTAGGATTACACCATAAAATTTCTACCAATCGAGAATAAAGTGTAC
AGTCTATTTCCTITTCTAATACTTTTAACGCAACAAATGTTTATTIGAACACTTACTACTICTAATCTATGACAGACAT
ARAGATGAATAAAGCATGCCACAATGTTTAAAGGAGCTCACTATATCATAAGAAAGCGGATTCACACAGACAACTCT
ATAAGATAARAGTGGTRAAATTTAGGCTGGCCTGTGAAACAAAGGATTATAGGTATAGTTAAGAGGTGGAATTTATTTT
ACTTCGAGGATTTCAGTTACCTTTATATTCTTTGTCTAACCTTTCATGTTTCTCTTTCTTCAGAAACAGAGCACCTT
TTTCCTGACACATTCATTTCCCCCTATGGAGTAGAGCAGTTGTTTTCAAAGTGTGGGTCCCAGATCAGCATCACGGG
GATGGTTAGAAATGCCCATTCTTGAGCCTCACAACAGACCTACTGAAACAGAAATTCTTGGAGAGTGGAGCCCGCAG
ATCTGTGATCAAGCCCIGTIAGGCAATTCTAACGCACACTCAAGTTAAAGAACCACGGGAAGAAAGGTCCATCCTGTA
ACAAGACAGATTTTTITTICATTAGCATCAATTTTGATCATTTATATATATATATATATATATATATATATATATATAT
ATATGCATGCTCACAAAACCATTCACCTTACTAGGTTITAGTATTCCCCTTCCTGTATTICATGTGGTATGTATGTAT
ACAAGATGAACACACATTTACCTGAGACAAGGTAAGACTACACATGTICTCATTTGGGGACCAGAGGCTGTAATCTTA
CTCAAGGTCAAAGCGTICTTCACTGCTTICITTICACTGCTITTITCAAAAGTAAAATTTCCATGTAGGTGTCATTTIGTTT
TCTTTTTGTGTTTTAGAAAACCGATTAAGGGGTGAAGTCTGGCTAAACTTAGTGTCAGGACATTTACTTAGATAARAA
TTATTTTAATTTATCTTGTAATGTTCAATGTGAGAAGAAAAGTCCTTATGAGTAGTGTATTCCTTAAATAACAACAA
TTTAAAAACTACCACTGAAGTCTGTCAGAGTAGTTTTGCCTCATTTGTCTAGATAAGAGAAAAAAGGTTCACATTAG
GGATTGCAATTTGTCTGCCAAAGTGCAGTTTATTTATTCAGAAACATTTAGAGAGGAATGTGTICAGTTCTGTTGCAG
GCACTGTGCTGTGACGGGGAGCTCAAGATGATCTCAAAAARATTTCACAGATGGGGTGGGCAGGGGGCACAGAGAGAT
GTATTTAGTGGTTCAGATACTATTTAGACTGTGGCCAGCATTTCTCTAAATGCAATCCAGATAACACCTTACAGAAT
CATCTGGGCAGCTTGATAAAAGCTGTAGACTCCTACCCTTCATCCCAAACCTATTGAATCAGTGTCTGTGTGTGARAG
ACCTAGATTGTGACTGGTAATTATACCAAAGTCTTAGAAGCAACTCTAGGCCAGTAATACTCACATCAGAATCAGCT
GGAGGGTTTGCTATACCACAGATTIGCTAGGTTAGCCTTICAGAGTTGCTGGTICCAGTAACTTTIGGTGCAGGTCCAGAT
TTTGCATTTCCAGCAAGTTACCAGGTGATACTGATGCTGCTIGGCCTTGATCGTGCTTTGAAAACCACTGCTTTAGCT
ACGCTATAGGAAAAACCATATAAGGCTTTTATACTGGCCAATGACTTCACAGGCCTGAATTTTAGAAAGCCCCCTITIC
TGCAGCTTGGCCTATAGATTCGAAGGAAACAGAACTAACACAAGAAAGCTAGTTAGGAGCTAGTTAAAAATCATCCT
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GACTTGCCAAGGAAAGGTGCTGAAGACCTGGGTCACAGAGCAAATGCARAACACTAGGACTTTGTCCCTAGTTCACC
ATTAAATCAACTTATTTTCTCTTACCCCCTCATATICACGTTTACTCCTTACTTITGTAGTGGTTGGACARAAATCAA
ATAAATCTGAGAATTCTAAAATGCACACCCTTGTTTATTTTCTAACTCAAATATGCCACTGTTGICTGTGCTCTGTC
AAGATTTCAACACATCTTTITTCTCCTGTTTIGCTITTITCCTTTTGGCATATAGTGAGTGTGTGTATACACACACACACA
CACACATTTTTTTTGACTCCTITCCAATGCCCTTICTGCTCTCCGCAGATACACTTCTGCATTCTGAATAAAACCGAAT
ACATATATATATATATATATATATATATATATATATATATATATATGCACACATATTITTGAAAACCTTATTTGAAAA
GAAAGCTTTCGGAGGAAACGTTATTTAGCCACTTAATCGAGTCTTTTACTGAGGGACTTTTTGTCGTCCCCTAACTT
CCTGTCAGCAGTCCACAGGCAGCAGGAATAATGTGGGAGAAGATCAACAGGCTTATTTCAGGAGGTCAGGGGCCAGT
GCCACCACCTGCAGGTGGAGACATCAGARAGCAGGAAGCAGCCCACCAGCTGCAGGGAGAACTCCCCACAGAGCCTARA
CCAAGATGAAGGGACTTGTAAATTTCAACCCTCCCTTITTGGCTTITGTIGCTAARAATGTGAATATTGAGGTCTGCCC
TGATTAAGAACTAGATACATTCCTCTTTGTGACTGCCACACTTICCTTAGCGTATTCATTTTTITGTCTTTCGATCTCA
AGTTATTATTTTCAAATGCATTGCACGTATCTACCATGGATACCATTGCAATTGGAAGGAGCAAACGTTTTGTATGT
TTACTIGACAAAGAGAAGTGACTGCCCAAGCCACACAGAGTTICTGCACAAATCAGTARCTTCTAACGAACGTTTGCA
CTTCCGGGCTIGTTCTCTACCTATTTCAGTCGATGCATTTGTATTATTTACTTCAAACTCCAATACTAATAATGCCT
CAATCAGGTTGCAATTGGGATTTGAGCAGCCAGAATTTCAGAAATTTGGTTTGGTCCATATCTGTGACAGGTCAGTA
AATCAGAGAAGCAAGGGTTTGGTTGCTATTATAATACATTGCTTACCTATCAATTTAGTTATCAGCCAAGGTGGTTG
TTATCATCCAAAGTGGCTCATTAARCCACCTTIGGAGACTCAGTATACAATTGCAAGTAACCCTGGAAGTTGTARATAA
TCCCAACTGAATTTIGTATGAGTTTIGGTAAGGTTAAGTGGARACCAGCTGCTTAGGGCCTTGATTATAAATGAAGTTA
GGAGTGGAAGAAGTAACAAAACCCCAGGCAAATTCATTAAACATTTTTTCCCTTCAACTTTATGCTCACGAATGTGT
TGAGACTCTTCTGAATCCATAAAACACCTTTCAGCATCATCTGGGCAGCTTGATAAAGGCTGTAGACTGCCTGCCCT
TCATCCCAAACCTACTGAATCAGTGTCTGTGTGTGAAGACCTAGATTCTGACTGGTAGTTATACCAAAGTCTTAGAA
GCAACTCTAGGCCAGTAGTACTCACGTCAGAATCAGCTGGAGGGTTTGCTATACCACAGATTGCTAGGCTAGCCTTC
AAAGTTGCTGGTCCAGTAACTTTGGTGCAGGTCCAGAATTTGCATTTCTAGCAAGTTACCAGGTGATGCTGATGCTG
CTGGCCTTGATCATGCTGTGAAAACCACTGCTTTAGCTAGGCTATAAGARACCATATAACATGGACAAGGCAAATGA
AAAGGTTGGAATTCTTCTGAATCCCAACACATTTGTGAGCATAAAGTCGAAGGGARAAATGATTCTTICTGAATCCAGA
CACATTTGTTTAAGGATAAACTGTTTTTTCCTTICTGAAAATTTAATGTICTGATTCTCGTTCATTICATTICATCAAAAG
TTATCAACTATCAACTATAGGTAGGAACTGTGCAATATGCTGGTGATAAAGAGATGAAAGACACAGCCCCTCCCTTC
AACCAGCTCCTAGTTGAGGTGGCAAGTCAGCTGTATAATCAAGTAATTGCAAGACTGTGCACTGAAAAGGGTGACCA
CAGGGTGTGATGGCCACCCAGGGCTGTGGAATCAGTCCCAAAATGAAGAATGAAAGCAGGGAAGGGTAATTCAGAAA
GAAGAAACAGTTCGCATAAAGACCCATAGATAAACATCAATCAGATGTGGTITAAGACAAAAGTAAGTTTCTGGAGGC
TGAGGACCTTICTCAGCTATATGTTTGCAGTGCTTGGTATAGGGCTTTATGCATCTACATGGAAGACAGAAAGGGCCA
CATCACAGTGGACAAGGCAAATGAGAAGGAGGCAGTATCAGAAGATGAGGGTACACCGGAGATCCTAGTITATATATG
GGCATTGTGTTCATCTCAGGAGTTACTGAGTAATGGGACCTTGACTCAAATGAATCTCAAGTCTGTTTTTGCCTAAT
CTTGGTTTTAGGACTAGGATTAGCATACAACCGCACTAGGAGCCTAGTTATACGAAAGGCTGCATTGCGGACCTGAT
ACAGTTCAATATACATACTGTCACCTTGCAAATAGGGTTACGTTAGTTCTCAAGACTGCCAATCCTCTGTGCTCTAA
TCCTTTIGGCTTTTTITTTTITTTTTITITAACTGTCTICACTCTGTCATCCAGGTGAAGTGCCCTGGGATGATCTAAGC
TCACTGAAACCTCCGCGTCCCAGGTTCAGGTGATTCTCATGCCACAGCCTCCCAAGTAGCTGGGATTACAGGTGCTC
TGGCGCCACCAGGCCCTGCTAAGTTTTGCATTTTTAGTAGAGACAGGGTTITCACCATGTTGCCCAGACTGATCTCAA
ACGCCTGACCTCAAGTGATCTGCCCGCTTTCCTTITGGCTTTTAACACTATAGAGCAAGGGTCCCCAGCCCTGGGGCC
ACAGACCAGTACAGGTCAGTGACCTGTTAGGAACCGGGGCCCCACATCAGGAGGTGAGCTGCAGGGCCGCCAGCATT
ACCACTTGAGCTCCACCTTICTATCAGCTCAGCAGCGGTATTAGATTICTCATAGGATCACGAACCCTATTGTGAACTG
TCCACACGAGGGATCTAGGTTGTGTGCTCCTTATGAGAATCTAATGCCTGAAGATCTGAGGTGCAACAGTTTTATCC
CCAAACCATCGCCTICCCACGCACCTCTCCCCACAACCCCACCCGCCCCTGATCCATGGAARRATTGTICTTICCTCTAA
ACCAGTCICTGGTGCCGRAAAGGTTGGGGATTGCTGCTATAGGGCGATGGTTTTCACATTTGATCCTGCATCARAAT
TTCCAGGTGACTCATTAAAATACTGATTGCTGTGCCCCACTCGTAGGAGTTCTGATAAGGTAGCTGTGGGGTGAGAC
CTGAGAATTTACTTTTCTAATAAGTTCCCAGGTCATGCTGATATTGCTTTGATAACCAAAGCAATATCAGCTTTGGT
TATCAATATATAACCAAAGCCACATAGAGGGGGAGAAGTTCCTTGGGTTTAGCCCAGTGTTTACTGCGACCACCAAA
ATTGCTGGAGCTTAACCATGGCTCAGAGAGTTATGTTCTIGTTCACTCTGTAGGCTGCTATTCCCTGTCACCTTTTGA
ACTATGATGGAGGGGAAGAGCTGCCAGCTCAGGAGATTTCACTTTTTICTICTGCATAATTGAAAATCCAGAAACACA
GGGTTTTGGGAAAGCTATAGAACAGATCATCAGTGATCAGTGTTTAATAAAGTAAAGCAATARACTTTACTGTGTAA
AATAGGATACTTTATTATATAAATTTTGTCCCCTITCCCCCACCTCACAGGCCAATAAAATAATATACTTICTTGTCCC
TGGGTGTAATGITATTGGAAACCTTTGAATGTAGGAGAGGCATGGGCTTGTAAGTTGCAGAAAACTGCTAGCCTAGG
ATTGAGAATTTCATGGATAATCCAAAAATAGATGATTTTACAGTTATAAGCCTTACGTGAACTTGAGGTAAGAARAC
ACAATGCCTTTATAGTCTTCTCAGTTGCTCCACATGCCCTCTGAGATTICTGTICTGCCCAGCCTCTCTGGTTGTCAC
ATCTCTGGGCATTAACAGAAAGTTCACATACTCTITTGTCTCTGATGATAATCCTTCTAGGTCCATATAGAAGATCCC
TATCCAAACCATCCCCCAAACAAACCTATTGGTTAAATATTTICTCCACCGAAGGCACTTTICTTAGATTCTAAGTGC
CCTGTAGGCAGGCTTCCTCTCTGATTTGGGAGAGTACAAATTGCGACAAGGTTAAATCATAGCCTGGGAATTTGACC
TARAATTCACTCTTCTCCCATATGCATTCATGAACCTTICTGCTGGTTTTTAAAAGAAGCTACTTAATGTCAGCTCGA
AGAGGTTGGAAGGGGTTAAAAACATGAGCATGGCAGTAAGAAGATTTATGAAGGATCTGAGAAGATTATGACTTGAT
CAGATGGTATTTIGTCAGCTAGCCACATTIGTGAAGACTTGAAAACTAGGGAGGCTTGTCCTTCTAAGAGGGGGCAC
TGCTGGGACCTIGGATTICTGTGGAACCGTATTAGTAGAATAAACAATAACCTTTIGCTTGTATCAAATGAACTTCTATT
CTCATGTGICTTTTGACATATTITTTATTAATCATATCACTGGGACCTCCTTGCTGARAGATATCTCCGTTCCCCATT
CTGATGACTCCCAACTAGGAGTGAGATCAAATGAAGATGGCATGGACCATTTCTCCATGTGACAGCTCTCTGTGGTT
GCCTTTITAACACTTCTAATGCCCTTTCTCTTAAGAATTCCCATTTGTCGTCTGGCACTGGTGCTGTIGATCAATAAAA
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ATGTAATGGAGTGAGGCTTAGAAACATGAGGAAATTTACTCAAGCTATCCATTTATTGATGTIGICCATTTGIGTTIGT
CAGGGAAGAAAAACTTTITTCACTCCCCTCTTAGGTTCATTACTTGGGGGGCTGCAAATTAAACTGACGACAGATAGA
TTGGCAATAGAAAAGACAAAGTTTATTCAGAGAAGTATGTGGGAGCTCACAGAAAACATAGCTCAATGAAGTTAGAA
TTTGGGGCTTATGTACTATTITTAACAAGGGTTTTGAARAGAAGAGTGTTAGAATTTCAAGCCACAAAGTTGGTGGGA
AATATGAAAGAAACTAATGAAAGGTAATGTTTIGTTTTAGTAAAGTCTGTTTATGTAATTTTICTTTTCCCAGCGACAA
CTTCTCATCICTGGTGACAGGAGTCACTCTITTACCCCTGGTGCAAGAAACTTITCCTTAAAGGAGGATTTAAAACAGT
TGAATTATTTCAGAARATCTTTGCTTTTAGGCAGATAGGGGGAGTACAGAAAAAGCCCCTTCCCGTATCTGTTGATCC
TCAAATGGCTTTAGCTCAAAARCAATTTTITACATCACGATGGCATAATGTAGATCTCTTCAATGTGTTCATITATTCC
ACAGATATTTGTGAAGTACATGATATATGCCAGGTACTTGGGATACAAGAATACATAAGTATGTCCCTAGICTCGTA
GAACTTACACTCTAGTAGTGAGCTAGAGAATAAATGATATTATTTATTATATGCATACACATATGATTTCAGATAGT
GATCCATATTGGAAATAAAGCTGGTTAAGGGAATAGAAAATGATATTGAAGGTGGACTTIGTTTAGATTGGGTGGATT
GGCATGGCTTCTCTAGGGGGCAGTATTTGAGCAGATATGAGAGCAGATATTCTCCAATTTGGGCAAAMAACATTCCAG
GCAGAGGAAACAAGGGCAAGGGCACTGAGTITCAAAAGAGACTTGACCTAGCCAACAAATAGCAAGGATTCCAGTIGTA
AGAGAAGGTGGGGAAGGAAGGAGGTGCAAGTATAGGCAAGGGCAAGATCACACGGGATCTTGCAGGCCGTGATAARA
GAATTTAACTCTTTCATAATTTTGACAGGACATCATTIGAAGAATTTAGAAAAATAGAGTGGAGATACCTGATCTGCT
TTCTTCAAAGAGTTCATTCATCATTGCTGAGTAGAGGTTAGACTGAAATGGAAGCAATAGTGAATACAGGGAGATAG
CACAGGAAGCCACGTTACTAGTCCACATCAGAGGTGGTTCAGACTAGGGTGGAGTGGTGGGGTCAGTTAGAGAGCTG
GTATTTAGGATACATTTTAAAGACARAGCTGACAGGATTTIGCTGTIGATGAATTAGATGTAAAGTATGAGAATAATTG
AGAATTATTTCTAAGTTCTTTGCTGGGGAAAAGTGGAGGAGGAAAAAGTTAGGGTACAAGGTGTGATGAAATCAAGA
GTCTCTCTTATTATCAGAGTCTCATTAGATATCCAAGTGGAAATGCTGGAAAGAAAGTTGGGTAGATCAGTCTGAAG
CTGAAGACAGATACTGTGACTGGAATAATAACGTAAGAGTTGGCCGGACACAGTGGCTCACTCCTATAATCCCAGCA
CTTTGGGAGGCCAGGATAGGAGAATTACTTGAGCCCAGGAGTCCAAGACCAGCCTGGGTAACACAGCGAGACCTCGC
CTCTACACACACACACGCGCGCAAAAATTAATCGGGTGTGGTGGCACATGCCTGTAGTCCCAGATACTCAGGAGGCC
GAGGCTGAAGGATCACTTGAGCCTGGGAAGTCAAGGCTGCAGTGAGCCGTGATCACACCGCTGCACTCCAGCCTGGG
CAACAGAGTGAGACCCTGTCTICAAAATAAATAAATAAATAATGTGGCAGTCATAGGCCCTTAGATGGTTTTITAAAGA
CATGGGACTGGATGAAGTICTTCTAGGAGGAGAGTTTGGGAARAGAGCCCGAGAATTGACTGCACCTTTCAAAACAGG
AGGAAGAAAARRAATACTCAAAGGAGACAAAAGCAACTTICTIGTGATTTATAGAGAAAACCAGGCAAGTGGGATGAAG
AAAGTCCTTCATGATAGAATCAAAAACAGTGTCAAATGTTGAAAATACAATTAGACAAACACAAARAGAATAGACCAT
TGGGTTTTGCAATATGGAGCTCATACTTGACCTTGATAAAAGACATTTTICACTGGAAGCATGCATCAAAAAACTATT
TGTGGTAGGTTAAAATGTAGTAGGAGGTGAGGATATACAGACAGTGGCTTTCACTGTGCAGATACTGCTGCTCATGC
ACTAATTAAAAGACATTIGTTGAGTATCTACTATGTTGTATCCATTGCTAAATAGTAACAGCTGGGTTITAGTICAGGT
AGAACAGCATCAAAATCATTATAGTATCCCAAGATAGGTACAGTAARATCTGTGAAGGAATCAGAGTAGTICTICTICT
CCAACAGAGCGTAAGACCCAGCTTCACGGAGAAGGTGGTAGATTAGCTCATCTGGGAGGCTGAGTAGAAGCTTGTCA
TTATAGAGGGAGAACATCAGAAGTGTGGACAACAGCTTGAATAACCTTGAAAGGACAAAAGAGGACGGTCTGCCCTIG
GAAATATTAAGAAGTICTCACATGATTAGACACAAGATATTAGGGGAAAGGCATAAGGTGAATTGAGTCAATGAGGTC
AAAGAGAAGCTAGCTGGAGGAACAGGCGATCATAAAATGAGTAAAAGTATATATTICAAAGATTICTTTTTAGAAGGGC
TACACAGGATGGATAAGGGGAGAGAGAGAGTTGAGGCACAGAGACAAATTGGAAAGGTGCAATCATAACCAGAGACA
TGAAAAACCCATAGAAATCTGATGTAGATTATGTIGGTICCCCAAGGTTGAACAATTAAGTACGCTTTCAGTTGTTATG
CCCATGATATTAACATATTTTATAACTGCAATAAGTGCTGAAGCTAAAGATARATACAAACAATGTAATTCTTATTC
TGTGAGAAAATGTTGTAGCTGGAAGTTAAACATGTTTCTTAGCTARAAGARAAATATTGTGTGATCTGGATTACTTAA
TGTTATAATTTAGCAACAAAATGTTGACATTGAGCCTTGCATAATCAARAAAGTAGTCTATTCAATAACCACATTCT
CAGAAAAARAACAAGAAAATATTAGAAACAATGATAAATTATCGTAGTAATTTAATTCAGTATTCTATTGTITTITATT
TGGATTTAGGAAAGGCAGAAATGTTGAAATATTAATATATATCCCTGCTAATAATATAATTTGTGTCTGAGAGGTAGG
AATGAGGGCATGAGGTCARAGTTTGATAATGAACTTCAAAGCTATAACTATGATCAGGAAATTAAAATTGGACAATA
AATTCCTAGAATCGICAGGAGTTGCTTGTGAAATCGAGAAAGGAAAGGATATACACAAAAATAAAGAACAGCCAATG
CTICTCAAAGGAGTCTAACTTTTATAATAGTCTTICTGTGTTAGAGCTGAACTCTTICTGGTTTAGAAGGACACTCTGTT
GCCTGGAAATAGGGCATGGAAAAAGTCATCAGAGTCATGTCATCTITCATICTTCCCATGAACGAAATCGAGGCCCT
GAARAAGTCACCTGTGTTTGCTGTATTTTATTGCAACTAAGATGTGCATTITTTAAATTGATACATAATAATTGTACAT
ATTTGTGGGATACATGTGATATITTGATGCATGCATACCATGTGTAATTATCAAATAAGGATATTTCTGTATCCGTC
ACCTCAAACATTITACCATTGCTTTGTGITGGGAACATTTCACGTATTTTATTATAGCTATTTTGARATACARAAATAG
ATTGTCATTAACTATAGTCACCCTACTGGATGCACCTTGTTITTTAATATTITCTGAARACAGATACGTICTCATAGGTG
ATGGTGTCACAGCTGTGCATTAGTTATTATIGCCTGTGCAGGTGCAAACGTAACTATTCATATTGTTGTCAATTAAT
TARATAGTTACATTTATTTATATGCGTTTATTATACTAATAAACACAATATTGAGATAGTTGAGCTCTAGTITTTGAC
TCTGCTGTTAACTAGCTGCGTITACTTTAATTTACTTAACTAATTTGGCTTTCAAATTCCTGATAAGTAAAATTACAA
CATGAGTTTCTCCTGCTATAATAGCCTGAGAAATCGGTGAAACACATGAATTCAGATGTTGATGCTATTTAATAGCG
GGATTCCAGATATCTACTTGCCATTATGGGAGGGAGAGAGGAGGTGGACTGGAGGCTGTGATTTCCCTAGGAGGTTG
TTAAAATTGGCCAGGTGAGGAAAGCTGAGACAGACCATAAATATGAAGCATGATACCTAGCCCTCAGTGTTGAAAGA
AAATCARAATCTCATCTTTGTGGTICTAAATATCAGTATGATACAATCCTCTGTGTAGACATATCCTCTGCCCTATTGT
TTTCTTTCTAARAGCTAAAGCCCAGGTGTGATCACATCCCTCCGTTATTTACAAATTTCTGATGATGATGATTICTTC
TAATATCTACATTCCTTACCATTACCATGATGTICCAAAACCTATTATAATCTATTCGTCTCCAAGTGCCATGTTGTG
GTCACCCTATGCACCCTCTAAACCCACCATATGACCTTCCCGCTGCTACTTGAATACAGTTGGCCCTCTACCTCGTT
GTGTCTTTGCATTGCCTATTTAATTGCCTTTCCATTCTCTAAATCACTCTTTCGCTGGACCAGCAACATCAGCACCA
TCTGGGAATTCATTAGAAATATAGATCCTCAGGCCTCATCTICAGACCTGCTTGATCAGAAACATTGGAGAGTGGAGA
TGAGCAGCCTGTATTTTTATCAGCCCTCTAGGTAATTTGATGCACACTAAAGTTTGAGAACCACTGGTCTAGAGCAT
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TCTTCTTITAACTCTICTTICTAAAAATTATTAGAATGAATTICGAGGGACGGGATCTCCTTGARAGCCAAGAACATTTCT
TTIGTCATCTTTCTGACTTCAGGGCGTAGTACACTTTTTGGCCCATAATTAAAGCTCGATAAATGCATTICTATGCCAA
TAAATCAGCTAATCAAATATATTATTCATGCCCTTGAGGTATCTGAAATTTGTTTGCAGAATGTAATATATAACTAT
AGAGTAACAAGAGAATAATTTATTGCCATAGATAATAAAACAATATCCTCTGTATAATAAATCCTAGCCTCTGCTCA
ATGGGCAAAAACGGGACTGGGGTTTCAGATTTTAAAAAGATTATTGGTAATTAAATCACCTGGAGAAGCACTTGCTG
CAGAGATGGGACTTGAAGCATCATAATAAACTGTTIGTTTATTATGATTCGGTCAGAGCTGATGGAATCACAGGGATT
GTGTGAGGTATGGAAAGTGGTTGACATTGAATTCCAGGCTGCACAGTTGGGACTTGATATGATAACCAAARAAGARAAG
AATGTCTGGGGTIGGTAGCAAGCTCTAAATTTAGACAATCTAGGCTTATCCTAAGGAGAATATAGATACAGATAACTG
AAGTTTGATTAARAGGGAACCTGGTGTATCACAAATAGTAAAAAGCTGTAGTTAGTCTATGCAGCTATCAGCTAGCCA
CATAATACTTITTGGGCAAATACATTATAAACCAAAAGAATGACATGGCTTATCTCTGTAACAAAGTGGCTCATTGTT
CTTTATTCTACTGTTATCCTTAAGAAAAAAATTTITAGTAAATTTIGTITATGCTATACTCARCTTCAAGAAGGGATAGC
GCTTATAAAAARAATTGTTTAAAGAAACAGGCCTATTTICTICTITTGGGAGAAGCCACGGAGAAACGAAAAGAATGGAAC
GTGTGTTTCTGCCCAGATGGCAATAAAATGTAGGGTAAATTTCTGTICTTTTAAAACTGTATTITITTICCATCCCTCTG
TATATACACATATCCTAGGACTGTTATAAAATGCTGCATGCGTATGTGAARATGGAACCTTATTGGGCTGTTTGATG
GACCTTTAAAATATATTTGTIGGTTTGGGGTACATACTAGCTATGCAATATAATCCGCATTATTTCTTATGTAAACA
ATGGATAAACTGTTTCACAGTCCAGACATTTATTITIGGTCACTGTTTGTAGAATGTCTATTITTATTTACTTCTGAATT
TGTATTCCAGAGATCTGCCTTCAATGTTGGATACTTICCACTGTAATATTCTAGGAGATGCTCACTTTCTITTITTICAGC
ATCTGACACAGTACCATCTIGCCTCCICTTTTCTTGCCACAAGTAATAACAATTTTATAAAGGAGGATCACATTACAG
AATTATAGGTGGTAAACTTTCTACCACCAGATTITACCCAAGAACCTGAAACACATTTTTTCAARAGGAAATAGAATG
TCCTTCTTGTGACTACATCGGAATTTTGCTTIGCAGCATTATGCTTTTITTTITITCCCCCTAGTGTAGCTAGCCATGTGG
AACTGAAGCCATTAGCCAGCTCCTCATCCTATAAATGCTATTACCTGGGAARAGAGGCAGAAAATATACTCTCTTICT
CCAGTTAGAGTCTAAAGGAAGAGAACAATATGGGTAGTTGTGTTTACCACAAATTGATAGAACTCCTTTATTTTAAA
TGCTAAAACCAAATAACTTGTTTATATGACTTCAACATTGACTATCACACACTGTTGCATGATAACAGAGTGAAAAC
TACCTCTATTGGATTTAAGTGGGGAATCTATGTCTCATTICTICATICTTTTITTTACTGTGGAAACTAGTTGATTCCAG
GATCAGCCTTAGCTCCAACTTGCCACACTTTGAGTTTTGGTTTTTCACTTGCATTGTCACAGGAAACTTCTATAGGA
TAAATCGAGGAAGATTTTACTCTGCAACGTGTTGCAGAATTAAACATTTAAAGTGGCAAAACCTTCGTGTGTAGGTT
GTCTCCCCAGAGAATGTAAAARATGAATTGAAGGCAGCACCTAATAGGTAAACGACAGCCAATCAAACAAGAACARAAT
GAAATTTGACTGGCAAAATCAAATTGAAAATGTATAACGCTGAATCTCAGAATATAGGAGGATGCATAGAAACTAAG
CTGTACTATTATAAAAGTCATAGCCATTGAAAAATAATGACTGGTTAATTTGGTTTTCTTTACCTCATGGATGTGAA
TGGTTAGATTTTGATGTTGGTGTTATTTGACGTGTGTTTGTCAAGAAGTTGCCTTAGTCGGCTCGCATTTAGGATAA
AAAAAATATTTTAAGAAATGTTTAAGAGATTATGTTGGAGACATTAGAAACAAAATAATTATGCAGAGGGCAGGACT
ATCAARRATATAATAGAAAAATTACACCGCTCTTTTATGATTTCCTCCTTITTTGGCATTTAACACAAAACTTTATGAT
TACACACACCACGCACTCCAGAAATGCTTAAAGGAAGATGAGAGGAAAATTCAATAGAAGTAGCAGGCATTTCTGTG
AGGACAGCAGAATGATCACTTCATCTCTGTATTTTTTTTTTTITCAAATTTCTGTATCTGTACAATGTCTTTTCCAGC
TCTAATATTCTIGTGATTTGGTAATTTCCGCACTCAGATTTITCTTTAATGAATTITTGTATGATATTACCTATTTTTAT
ACCAGATATTACCTGGCTCTAATTTCTTTTTCACCCTAGGAAATAAAAGTATCGGGTGAATTTICCCATITTICTTATG
TTATTGATACAGGTCTCTIGTTGGATATCCCCACGATTAACTTTCCTGCAGCATGTTCGATGGTGGCTTAAAGAAGAA
ACCATGTATCAGAGCCCCTTGTCTATATAGACTTTITAGATAAAGAGAARATACATATCACAGAATTATICTGGGCGCA
TAGAGTCTCTAAATGCAAAAAAAAAATTGTATTGTAGCTGTTGATTICTTCTCAGATAGATTGAGTGTAGAGAGAGAG
CATTCCAAAAACTGAGCAGAAGAAACACAGTICTGAATCAAATAACATGAAATTTTAGCTAACAAGTAAATAACACTT
TTTTCAGAATATGCAAATAATATTGGTTTATTATGAAAAATGTATAGGCTGATAGATGAGCATAGAGAAAAAATTAT
AAATATCTTICTITAATATCACTTTICCCCAGCAAACCACTTTITAACATTTTGATACATTTTCATGTTCAAACATTTCC
TAATAGTCTITTITICCTGTTATATAAATATGAATTTTAAACATTCGTATGTTTATGAAAAGGCAATAAGATACTGCT
CITTTATAACAGGCTTTCTGAACTTCACAACATGCAGTGTATTCTAACATGCTCCTTIGTGTTCTTAACTAATAAAAA
ACCTCACGTTATTTAAAAAACCATCTTAAACATAATTATCCATTAAGAGAAGAGGTTGGGGTAGAGAGTTTCAGACT
ATCAATATCARAAGTTATATTTTCTGTAAGTATTTTAATTTTTAAGTGTAGCTATAGGTATATGATTATAAAACCAAT
AGCAGAGAAAAGATACCACCTTTGAATATAGTITTTCCTTIGGTTCCATGAAAATGGCCTCCTTTCTTTTTIGCCAGTCC
CTCAGTATCATTAACTCATTTTTICTGTAAATGCCATCATTGTATCACATGICCTCAGGAAAAGGCACTTTTCTCTTT
TAAGCTAGTGTTTIGTTCTTGTTCTAATTTTATGGCAATTTAACGAGTAACAATCCTGTTTCTATAAATACTGTTITCC
TAATTAATCTATTGCATTCTATCCATGAGAATTTAGATGACTTTCTTTGTAAGAGAAATCTCTGTAGCATGAGATTC
TICTTTGCTICTTAAATTTCATTCTTTICACATTITTTAAATGACCTGATAGTATTTTGTTGTATTTGTGCTGATTTTITT
TTAACCAATCTTACCTTGTTGAACATGTAAGTITGTTTCTAATATTTGCAATGATCARAATGTGGATCCAACTTICACT
AARGCGTTAAGAATCTAAAACAAAACAAAGAACARARAAGTTGGCTGTCATCTTGCTTGGACCACCCCGTGAGTTACT
ATTTTCTITGTITTICCGGTCACAGTTCATCCTAAATCATTTCAGTACACAAAATGTTTTTTAAAGTTTGGGACAGGGGG
TAGAGAATGTCAATTATTCCTCCAAGGCAGTCATATGAGCATTGAGTATCATGTGGAATAGTTGTTACTTGTAAAGT
TATGGGGCATCAAACCCAGTCAATATGTTTCTGGAATTGAAAAAGTCCCTGGACATTCTAATGATACTGTTGTTCAC
TTTGCACCTACTGTTACCACTACTTITGATCTGTCAACACTGCCCGTAATGGTTAATTTTGTGCATCAACTTGACTGG
GCTACAAGGTGCCCAGATATTTGGTCAAACATTATTICTGGGTGATTCTGTGCAAGTGTTATCAGATGAGATTAACAT
TTAAATTGGTAGACTGAGTAAAGTAGATTGCCCTTCCTAATGTGAGCAGACTTCATGTAATTAATTAAAGGCCTGAA
TAGAAGAAARACACTGACCCTCCCCTGAGCAARAGGGAATCGTTCTGCCCGACTGCCTTCAAACTGGGACATGGGCT
TTITCCTGCCTTCAGACTTTAACCACAATATTAGCTGTTICTTGTATCTCAAGTCTGCTCTACTTCGATTIGGAACTAC
ACTATCAGCTCTICTCGGGTCTCCAGCTTGCTTIGTTCACCCTGTATACCTTGGGAGTTIGTCAGTICTCCATAGTTGCCT
CCATAATTGCATGAGCCAATTTCTTACCACATACAAACACACACAGAGACACACACACACACACACACACACACACA
CACACATATAATTATATATGTGTIGTGTATACATATTCTCTTATTCCTTTTGTTTCTCTAAGGAACCCTAATATACTC
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CTTATTACTCTTTICTACTGCCTTAGAGATCTITCAAGGCCAAGAGCGTAATCCTCCATCCTGGCTICTTTTTCCTAATC
ATTAATGATCAACTCATAGCCATTTAGCTCAACTAAAAATAATTTGTTCATGAAGCTTTACACTCCCACATACTGAG
GAACGTGGTACCTAAGATCAAACAGTCACTGCCTCATCAAATGCATTCCTCTTICAACCCCATACAAATGTCCCCAGA
TGGAACTCACACCATAAAAATATTAGATCCCATTIGACTTTTICTIGCTTITCTCAAGGATCATTGCAGAGCTTGAAAAAG
ATGGCTCCTCCCTTTGCCTAAGCAGGTTAACTIGGTGTAAAAGTACATGTAAGATTTGGCACARAGGAAAATARATC
AGTTTTGCCTGGGTCCTAAGAAACATTTCCCTCTGCCTCATGGTAATTGTACCTGCCAGTTGATTGCATTACTCAAG
TGGAGACCATGAAGTGAAGTGGTAGAACAAGAAGARATCCCTATAATTTTATTAAGTATGGTGAAAAATACAGATAT
GTAGAGAAATGACTGGGATTAGATGGAGCAAAACATAATTCGAGATCCTGATACAAATTGTACTTCCTGGCTCAAGG
GAGGGAGCAGAACATTCCCTGCTACATGGGAATAATAATAAATGCCTGATAAAARTGCAGATATATCATAGACTACA
GAAGCTGAAGTGGATTCTTATGGTCCCCTACTCAGACAGCCTCTCCTTCAGATGAAGAAACTGAAGCACAGARAGCT
CATCCTAGTGTTTCATATTGAAAAACCCATTCAAGTCTATTTTAATAACCTGTTACCAAAAATGAGGGAAATAATTT
AACTTTAATGTTTCACTTTGCATTACCCTTTTCCTGACTAGACTTCTATCCTTTICTTIGAGTTGAGCTCATTAACTA
CTATGAAATTATGGTTATGGGTAGAGGTTAATTTTATACCTGTCCATCTTCTGGCATCTTATTTACACTAAAAATCA
TTTTTAAATGGCTTCATTITTAAAAAATATTATTTCAGTTGACATTTTAAAAGACACATCATTITATGTACTACAGAAT
ATGCATTTTATACTCICCTTITATTAATTTTATTATTTTCCAGGTAGACCAATCAAATGAATCAGAAATTCTTGGTTA
GATCTATTAGACAGCATAAGTATGTTTITCATCATTAAATTAAGATGAAAACACAATTTTACTTTAAAGTGTTTGAC
GITTCCAGCCTTTATAAAGTCAACACTTAATCACATCTGAAATTTGCAGGAAAAAATTTTGAAAGCCTTCAATTATT
AACATTATTTCGGGAGAAAAAGCCACTTITGCCGCAGAACTTICACTTITICTCTCGTGAATTAAGTCTGATACAAATT
ATTCATTATGGTGAAGTTTAAACATAATAGAGICTAGCTACTTCCACAAAAATACTATTCAATGAGTTTCTACATTG
ACATCTAACTGACCTTGTAATTAATGTTGTACACGATCCTITTITATTATATGCTGGATTATCAAATATGACTTATTAG
CAGTATAAAGACACAAAGTTCTGAAATGTAATTTATAGCCATGAAAAGGAACTGAGCTTTGTGTGACAGTTAAATTT
GAAGAGATCAGGTGATTATTATGAAGCATGAATAATAATGCATATTAAACTCACGTTTTTGTTTAAATCATTAATAT
GATTGTTTTAGAAGAAAGTCTACCTCTATCATATGGGCAATAAAATGTGTATAAGAGCAAACATTTGTGTATGTGAA
ATAACTCARAATTAARACCAGTTTITCCACATTAATTCTTACAGTITTTTAAAATTTAAATCATTTAATGTATCACACAT
AGCTTTATTCATTTTAAGCTATAAATGTTACAATTTCTGTTTAAGCTIGTITAATATAAGCTTTGTAAGAGCAATTICTG
TATAAATATAGAATTIGTICATTATTICACTAATAGCTACCATTITATTITAGTIGCTIGTTGAGTGCARAAGTACTGCACTG
AGATCTTTGCATATGITCTCTITAATGTTACAATTCTTACCTGAGGCATTITCTIGTTICTGCTGGAATATGGTCTCTICT
GAATTGAACAAGGGAGGCATTITTTGGTTGTITATGATGAAAGGTGGACACTGCTGGCACTAACGTGTGTTGGTAAGCG
ACTAGACTCTTCATGATGCGTAAACAGTGTTTCCTCATACCCCTGCACATTCAAATAGAGGAAAACCTTGTTTATAG
TTAATTTCCCCTAGAATGTAAATCCATTTAACATATAAACACAAAGCGTGTTTTGTGTGGATGTTITTTTACTGGAGC
AGGGAGACAGGAGAGGAAATGCAGTTTTGATAGTTGCTGAATTITTTCAAGAATGCAGCAATTATAGAACAATTTICTA
GAAGTTTCCTAGGAGCTCTTTTCCATAGCAGAAAACTAGGACTTAATAGCCTTGCGACTCATGGTACTTGAGTGTTC
CATACAACTCACCTATATTCAGGGGACATTTGAAAAATTCTACATTAAAGGGGATTCTTAACATAGGCGCAAGTGTC
TGGCATCTTCAATAGGTCTTCTGGTGTGGCCATGAAAACATTICACACGTTTCAAAGTATTTTAAAATAAAATAAAAC
ATATATTGTTIGTGTITATGAATTATTITICTITCTTTTTTATATGATGGTTAGATCACTGTGCAGACAAGTTTATGAGA
TCTATTCATTTICATTITCAGGGTGGTAAATGAGGGTGTTACTAAATGTTGGTTICTAAAAAGGGAGACATTGGGTATTA
CAGAATTCAGAACAGCTCTAAGCCCTGTGCACATTTAGCATTAGAGGACACAGGCAAATCTGGCCTCCAGTCCTGGC
AGCTTCTTCACTATGTATATGATGTTGGGTGGGTTGCTTTACCTCTCTAGTTTTTACTTTTATTTCTAAGCTAGGGC
TATTCATAGTTCTTTATCATGTGGTTACTGTGAAGTAGCAARAGCACCTGACATAATTAGAGCAGATAAAATGCTCAA
CAAATATTGCTTATCAGAAGGATTATGTATTACCTICCCGAAATACATCAAAAATATATTTTCCAATTCAAAGAATAT
GTAGTACAAARATCATGCCTAAATTAACAGAGTTIGCAGTAGCCCAAGGAGAGAAGATAATCATTATTGATTTCTTCT
TCCTTTTTGCTAAGCAGTTCTCTGTCTCTGCCTCCTCAGTTGTITGTCCATCCCACTCCCCCACTCCCAAGCCCTGAA
CTCTGAGGGGTTTGCTGCCGTGGCCGGTTCTGTAGTCATTGCTGTCCAATGATGAAAACACAARATACTGCAACAGA
ACACTATGCCTGTCAGCTTAGCTCCCTTCTTTCTGCTARATGACACTCAATCCTATTCTTTTGTITCTAAAGGATATC
CTAAATGAATAGCCACTGGGGGGAAAAAAGGTTATATAAGATTGTGCACTGTGTGAAACTGATGCAACCAGATCAAT
GATGTGAATTTCTCTTAACTATTTACTGGGATCTAGAAACAGGTCTCTCAACTTAGCAGTGTTTACGAATATAATAG
GCCTTCCTTATACATACATCTGAAGCCAATCTGAGTCAGGAAGAGTCGTGGICTGATAAATATTITTGAAAACTTGCA
TTTGTTCTATTAAAGCAAACTGTTTATTAATAGTGTGCCTITATTTTTTAAAGCAAAACATTTATAAACAGTAGTCAT
TACAGGCACTTCAGTGTACGGAGTGATCAATTGTTAGACCTTTAGGAATCGATTGTITCGTGGAGCTTICGGCTTATA
ATTGAAATGTCATCAGAAGGAGTGTAAGACATAGCTTCAGGAGAGGCCATTTATGCGCTTTITGTTTTCAGCTAAGTT
ATAGAGTCATCATGTGAAGAAAGATTCTTICTCTTAGTAAAAATCCTTTAATGGTTGGAATAACACTTGATATTTAAT
ATTTCTTTCTACTTTATATCCACATTTATTCAAGTGCTAACGCGTGTGGGGCAGCAATGAAGCACTTTATTCCAACA
TTATAGTTCTCATATCTGCGTATGATTATTITTTCATTITATCGTTAGCATATATATAATGATGACTTTTAAAGTACAC
TGTATTATATTCACTGGAATAATGATTAGCTATTAATAATTTGAACACTATCCAGGAAATTACTGAACATGTCCTAC
AAGATAAACCTCGTATGATATTGTCTCCARATAACAGTGCTAACCAAGAAGAGTGCTACCAAGTTCAARAAGTAATCA
CAGGGAGTAACCTAAATGCAGCTCCGTTGGGTTAAAAATAGTTTCTCTAAATTATATGTTCCCTAAGTITTGAGATCG
ATTTCTACAAGGGGATARAATGTTTTTATAAATTCTCAGTIGATAAGTCATGTGATTAAGAACCCCCAACTTITTITTTIC
CAAAGACATTTGCATCTCTGATCARAATAACAAGATCCAGTCTTAGTTATARATTGGGGAATTTTCATCAAAATAAG
GAGCTACTCGTTGCATAAGAAGACTAGTACAACTTAAAGCCAATTTAATTTCAATGAATGCATGATCAGCTCCATTG
CCAATTGAGTIGITTTICTITATTCATCAGAAGATGGGTTCATCATCGTGTTTCATATCAACTGTTCTCAAACCATATT
GCCCATTTAAATAAATATAGATTTGICTCGAAATTCTAAATTCATGTCATATTTCATAAATAGCCTATGGTCCTATT
TATTACTTTAAAATATTATAGATATAATATITITATICTARAGTAACTGTGTTATACAACCAAATTATTCATTTAAA
TATGTGACTTITTTAAATAAGTAAATGACTTATTTAAGTAAAGTCATTAARAATTTTCCAGTCTGTCCTTCATCCACCT
GATCTTTGAATGAGTTAGGAACAATACAGGAAACTAATACAAACTTAATTTTGATTACAARAGATGAAATCATTCTG
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TTATTTATTICAACACACTATGTGTCAATAAAATCTTATACTGTGAAAGAATTICGTICTAAGTCCATTTIGCTGTITGCTT
GTAACAGAATACCTGAAARATGGGTAATTTACAAAGAAAAGGAGTTTACTTCTTACAGTITACGGAGGCTGAGAAGTCC
AAGGTTGAGGGGCCACATCTGGTCAGAGCCTTCTCCCATCCAAGTACTAACCAGGTCGAACCTCACTTAGCTTCCAA
GATCAGATAAGAGTGGGCGCGTTTAGGCTGGTGTGGCTGTAGACTIGTTAGAGCCTTITTTGCTCATGGGGACACAGC
AGAGCCCTGAGGCAGTGCAGGACATTACATGGCAAGAAGGCTGAGTATTCTAATGTGTTCATGTCTICTCTICCTGTT
CTTATAARAATCATGAATCCTACTCCCATGATAACCCATTAACCTATTAATTTATGAATGGATGAATCCATTCATAAG
GGCAGAGCCCTCATGATGCAATCACCTCTTAAAGGCACAATCTCCCGGTGCTGCCACGTTGGGGATTAAGTTTCCAA
CACATGAAATTTGGGGGACACATITAAACTATAGCAAAATTGTAATAAAATGTTATATAGAAGCAATGTTCTTACTG
ATTATAATTGTITATATTGGTAAAGTGTTAAGTCCTICTAACCAAGGGATATATTTICAGCTTATTATAATAGTTTTAAA
TTTACAATTCAATATGAATAACATCTIGGTAAAAGTTCTTTTICAAGAAATGGGAARATTAGAAATGTTTAGAAGAARRA
TAATTCAATAAATATTAAGTTCAAACTGGATTCATAGTTITATGTGAAATTCTGGGAACCAATTGCAAGGGGAGAAAA
TAGTTACAATAGCAATGGTGAGGATGAGAATAAGAGCAGGTATCAACGTTAATTGAGGGTGTGTTATAGTTICTAATC
GIGCTATGCCCACTACATGACTTITTCCCTGTIGTGAGGTTTCCGAGCTTCTTCGTAGTAATCCTARATTGAGCTGGAG
AGAGGCTAGGGTAACTTACTCACGCTCATAGAGCCATAGAGTAGTAAAACCTGTATTTGAACTCTGGCCTGTICTGAC
ATCATTCTGTIGGTCTTTTAAACCACCACTGCTTICTCCATATTAAAACTCCAARATCTAGGTGAAARGAAGAAAACTCA
GAACATGTTCTIGCAACAAAATATAACAAAATATAATGTATATAAACACTTATACATAATATCACTAATATCTTTACT
ATGAAAAGACTCTGATACGAACATTTTACATAATTCATGCAGAAGTGTTAATCACATTIGTCTGTGATGAGCTIGTGTA
TGTATCTGATAAAATTCTGGCAACCAGACATCAACTCGTAGGCATAGATCTIGTAACACTAAATATTITIGCCTICGAGAA
ACTTAAAGAAATAAAGACAAATGAATGAATAGGAACATGGAACTGAGTACAAGATAAAATCCTCCTAAAGCAATCGA
TGTACTTGCTGCTGCGTTATTGTTCTAAGCAAAAGAAGCATGGCGAAGGGAGATGTGAAGCTAAAAACAGAATGCTT
AGAAGGAGATGATAGCAGGAGGGAAGCAAAGATGGGACCAAGCTCCCAAAAGGCGGGCTTTGAACARACAAARCAGA
AAGCTAAGCCTTTGACGGATGCACGGGATGCAAGAAACTTTAGTCAGGAAAGAGGAGGCGAAGAAAANCCCTCCAAA
GAAAAGGTGAACAATATTTTAATAGGCAAATTGACAGATAGCAAGAGATATATACCATGCTATGTTITTICTCATTGCA
GCTGAAGACAAACTGGGGTTATTTATGCTTTGAAARAGCGTAAATCTAAARAACAATTGTGGAGGAAGAAGCGATGA
AAACACGTGTITAATACAGAAAACATGGCTCCAAGGCTTTAAACTTCCTITGTGAGATAAATGCATTTACATTITTCCGT
AGTAGCTAATATATATATATATACATATATATATATATATCTGGGAAAATAATACACAGTGATTTTICTTTICTITTITTIT
TCATCTACTTATGTGAGAAAAAAGTAGGCTATCTGAAAGCTTTTCAGTTAAATGAGGAAGAARAGTTAGGTGATCTTG
TAAATAATATATATGTTCAAGATAATGTAAGGCCCTTGTGTAGTTTICAAAACTTATCTTTAATAGCAGTTITCTTCT
GGGGATGGGGTAGTITCAAAGTTGAAATGTTAGARAGATGTTAACTTITTTTTCCTTITTITACTICTCCCTTTCAGGATG
GAATTAACAAATTTGATTACAAATAGATCTCAGAGAGAGGCAAATGCATTGAATCCAGAAGTAACATAAAATTAGAT
CATGTTTAGTTATGCCCGAGGTCACATGGTGATAAAAATGAGGATAAACTGARATTGTCTGTGAGCCAGATTAGTTT
ATTTTATGCCAGTCCTAGGAAAAAGACACATCATGGTAGGATACATCCTITITTTTITITTTTAATTATACTTITAAGTTTT
AGGGTACATGTGCACAGTGTGCAAGTTAGTTACATATGTATACCTGTIGCCATGTTGGAGTGCTGCACCCATTAACTC
TTCATTTAACATTAGGTATATCTCCTAATGCTGTCCCTCCCCCCTICCCCCCACCCCACAACAGTTCCCAGGGTGTGA
TGTTCCCCTTCCTGTIGTCCATGTGTTICTCATTGTTCCATTCCCACCTAAGAGTGAGAACATGCGCTGTTTGGTTTTIT
TGTCCTTGCGATAGTITTACTGAGAATGATGTATTCCAGTITITICATCCATGTCCCTACAAAGGACATGAACTCATCATT
TTTTCTGGCTGCATAGTATTCCATGGTGTATATGTGCCACATTTTCTTAATCCAGTCTATCATTGTTGGACATTTGG
GTTGGTTCCAAGTCTTTIGCTATTGTGAATAGAGCCGCAATAAACATATGTGTGCACGTGTCTTTATAGCAGCATGAT
TTATAGTCCTTTGGGTATATACCCAGTAATGGGATGGCTGGGTCAAATGGTATTTCTAGTTCTAGGCCCCTGAGGAA
TCGCCACACTGCCTTCCACAATGAACAGACACTTCTCAAAAGAAGACATTTATGCAGCCAAAAAACACATGARAARA
TGCTCACCATCACTGGCCATCAGAGACATGCAAATCAAAACCACAATGAGATACCATCTCACACCAGTTAGAATGGC
AATCATTAARAAGTCAGGAAACAACAGGTGCTGGAGAGGATGGGGAGAAATAGGAACACTTTTACACTIGTTGGTIGGG
ATTGTAAACTAGTACATTICTITAACATCAATTTATTICCTAAAAGCAATGTTCATAGGGCACACTGTAGGCCATAGATT
TGCCTCACAAATTTAAAGGCCTAAGCCCTCAACATGCACAGCAGTATACTCAGAGACTATTITGTAAAGATGACGATT
CTGGAACTTITTTAATGACCCCAATCATTAGCAATGATTAAAATTAATATTCAACATTCTATATTTACCAAGGCAATA
AAGTAGACTAATCTATTTTAAAAGGGTTTTAAAATGAAGAGATGAAACAAACCAAATGATTTTGATTTAAACTTCAT
GAAAACATAAGTTGCATTAATCAGGTGATTTITGTTITTATGAGCATTCTGATTGAAGTGATCATATTTAGCCCCGGGA
GAATAAGAGAAGGTAAAGTATGGGTATGGCACTGAATTTACTGAGATGATTATATTGTTTGAGTTARAGAACTTGTA
TTAAGAAACAAGTATGTGCCAAACATTGTGCTAGGAGCAAGCAATGCTAAAATTACATGGGTAGAAAGAGAGAATGA
AATATCTAGAATGAGTTAGAAACATCAGTGTTTTCCAATGTGGAGCCCTGACTTCACATGAAAATTCTCATTTTCAA
ACAAGGTAGTTTATGAAAACTGGACTATTAGCAAGACAGGGTGGGCATGCCATCAGTATAGTACCTGGTGTAAAACT
AGAAATTTTAATCATTTGIGCTTTCATTTTATAATCAGTAAAATCCAAGGTAGGACAAACTTTITACTTTITTICTGTAT
AATGGACTGATATTTGAATTATACCCAACTTTAATTITTTTGCCAGAAATTATGCTTTATIGTTTCTCTAAAATGGTA
CTATAGATCTTTATTTATTTICTATATATTTATATGATTTTTACATATATGTGCATTTACATGTATATACATCCATAA
ACTATATACATATATACACATAAATTACAAATATGTGTACCTACGTACATATATATGCATATATCACGCAARATACAG
GCACATTTTCAATACCCCTTITTTGATTTTTITTCCTTGAAGAGCATAGCATCTGAATTTATTATGGATTTATTTTTAA
TTTATGGTCATGTTCTTTGAGTGCTTTTGGTGTTTATCTGGTTGCCCCAAACTCGCTAGCATTGTAAAGAAGATGTG
CAAAGCCTGAATCTAGACTGACTTTCATATTGACTTTATTAGTCAAAAAAAGTAGATGARAATGTARCAGTCCGTGT
TAAAAATGGGAATAAGACAGATGTTCAAGCCCTAGCTTCAGCAGTTTTTAGCTGAGATTTACTGGAAGAAAACATTT
TCTGAACTGTAAAACATGCAAAATGCCTACGTGACAGACTTCATTAACATTATTAAATGCTATGATATAGTAARAGA
ATTTGTAAACTGTCAAGTGCTTITGTCAACATTAGGAATTTAGTTATTATAGGTATTTCCATATACATGTTIGTATITA
GAATTCCCTTTAATTTTATACTTAGGGTTIGATTTGTATTTTAACTAAGTCACTTTATATATCTGGTCCCATTATACA
AGTATACTTTTICCTTAGGATAAGAAAGTGATCTTTATATATGTTTATCAACCCAAATGCCCATCAGTGATGGACTGG
ATAAAGAAAAGGTGGCACATACACACCATGGAATACTATGAATCCATAAAAAAGAACGAGTTCATGTICCTTTGAAGG
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GACATGGATAAAGCTGGAAGCCATCATCCTCAGCAAACTAACACAGGAATGGAAARACAGACACCGCATTTTCTCAC
TCATAATTGGGAGTTGAGCAATGAGAACACATGGACACCGGGAGGGGAACATCACACACCGAGGCCTGTCGCGAGGT
GGGGGGCAAGGGGAGGGAGAGCATTAGGACARATACCTAATGCATGCGGGGCTTAAAACCTAAATGACGGGTTCATA
GGTGCAGCAAACCACTATGGCACATGTGTACCTATGTAACAAATCTGCACGTICTIGCACATGTITTCCCAGAACTTAA
AATTTAAAAAACTTTAAAAAAAGAACTGTAGATACTGATCCAAAAAAAATGTTCATTAATGGGGGTTAAATGATTAT
TTCTAAGTAGACTACTCTTGAACCCTTGAATCTTTAAGAATTITTCTITTGCTATTGAAGCCATTCAAACTCTATTTTA
TTAAAGCTGTCGTTATTCTAGTAGATTTTAAACAGTAATACCTGAATACATTAGARATATGCAAATCTGCATTACAT
ATGGCATCTGCAGAGCAGAGGAGTTTGGTCATCTGGACTCATGCTAAAGTCTCCGAAAAATCCGCTTGTCTTAATGA
TGGTTGACTCGCTAATGCTATGCGTATATAGTICTITATTTTAAGTGATTGAATGATGTGGCTAATAACCCCICIGTITA
GATGCACTCAGAACCTCACCTACCTGGGTCCTCAGCTCTCCAGTGAAATCTCTACTTTAAGTTTATTTITCTAACATG
GTAAGAGCCTTICAGTTTATGTTATGCTCAGGCCCGTCACTGTGAATAAAATATTAGAAATGGACTTITTTTTITITIGT
ATTTTTTTAATGGATCCCTTGGAACTTTAAAAAAATTATTTATTTGAGCTTTCTACTGITATCACAGTIGTICTCCTAA
GCATGGCCTCCCGTTTTTITGTTGGTAATATAATTCTTACGTTATTCAAATTAGTAACCATTATTITTTCTCATGGCTA
GAATTCTGGAAACTATTAGGARATCACTGAGCATAATTGAATGGCTGTTITATTTGAAGAGCTATGTCAAGGCAGCAT
AGAGTTGTATTTTCTTGCAGGGGCTCTGGAGTCAAAGAGCCTGGGTTCAAACCTTGGCTCCACCACTTTCTATCTGT
GGGGCATTGGGCGTGTTACATTITGTGAAACTTTTGTTTCTCCATTTGTAAAGTGAGGTTTIGGGGGATGATTARACCA
GATAACTCATGTGAAATATTTAATGGAAATGTATTTIGGTAGGGGATTITATTATTTTTAAATTTGGATTGCACATGAC
ACATGTCAGGGATCATGCTATGCATTTTGGATAGAAAGATGGCTAAGATATCATGCCTGACTCTTAAARRACTTACCT
AATGGTAAATGACGAGTTAATGGGTGCAGCACACCAACATGGCACATGTATACGTGTGTAACTAACCTGCATGTTGT
GCACATGAACCCTAAAACTTAAAGTATAATAAAAAAAAAAACTTATAATCAACTGTAGTAGAAAGAGATCTGAATGG
CTTGCCATTTAGCTAGGCACATGGTATATGTGCTTAATTCATACTAGCAGCCACTACAGTTIGTCATGATTAATAATG
AGCTTCCAACTGCACAGAATGCTTTTAATCCATAGAAAATCAAATCAGAAACAAGTTTTTGTAAAATTAATGTGARAA
GGAGCAACAATTAAAATGCAAGATTGACATTTATTTTCTAAATTGGTTCTATTTICTTTCACATTTACAAAATTTAT
AAGAAAATTCTITTATTTCTATGTGATATAAAGAACTAGAATGTACTTTGATGTGAATTATTGTTGCCAGTGCTGTTC
AACTTTTATCCATAATTTACTAAGCACCTACATTTAGACAAAGGCATTATCCATCCCTTTGGGGAGGATTTCAGATG
ATTCATACACAGACCTGGTCTCGAGGAATTTAAGATTTTICTITGGGGAGGGAAATAAGGACTTTAACCAACTCAAGA
GTACTTAGAGAATTITCTGAAAATAATTTTATCAATGAAAACTTIGTTATATTAAAAGAAACTGTCATTCTGACTTICC
ACAAATCTAGGCTTGAAACTATGGATAACGAGATATTITTICTATTACTCTCACTCACGTCATTITTCACAAAGTGAAAA
GGTACATTTTAACTAGTGAAAGAATAGAGGAAATGGAAGTAGCTCGAGGCAGTGGACGATGATTCAARAAAGACAGGG
CCCTATTATTTGATCAAGTTATGCAACGACTCTGGGCCTGTTTCTTCACCTCTGGAAGGAGGAATAATCTCCAAGCC
CTTTCAGACTCTTTTGGTAATTCACCTCCAGCACATCTTCTAAATGCCAGCATTAACTGTCCTCTGATTTGTCTCAT
GTITTTTCTAGCCCCATGCTCTCCTGTTCGCCATTTACCCTCATGCAAGGTACAAATTACACCCATCATCACAAGACA
CTTGCTCAAGTICCCATTGCCCCCTTGAAGACCTGCCACACCTACTCTCTCAAAAACCATCATTTCCTGAAAGTCCTA
TACAGCTCATTTGGTATTTACAGTGTACTGCCACAAGCCACTAAGCATCGTTTTGTGAATACATGACTTACAGACTT
AGCTTGAGTAAAGATACTTGAAAATGAACACCATTTICTTGGCTATCTICCTATTTITGATGTACCCTICAGGCCTATG
AATTTTAGTATAATAGATAACCAATAATTATTICTTGGTICTTTCCTGCACATCTGAATAACCCTATGCAAAGTGAT
AGAATGTTTTTCTATAAGGAGGTCCTACACTGGAGATTGTGTATTTCTTAATGCTGTTGAAGGAAGAGATGTGTATC
TAAAATAAATAGACTCTAACAAACATTAATTTATATTICTATTATCTIGTITTTGTGTATTGAGATATCTCACAAAAAT
AACTAAACATTTTGGCATTATTGATATTACATATTTGCCATGAATATTTGTAAATGAAGAAAAATATATATACATCA
GTAATTATCTTGGCAAACTCTTCAATTATGCAATATTGTTACATAGATTACATATCTAAGTGAACACTGGAGTTTTA
ACAATATTGTGTGTTICATAAATGTTTTATTTATTATTGCCACTAATTICTTATTIGCCATTTCAAGAACTATGTATAAG
TTIGTTCTAAAAACTATTAAAGTATAGGTGACCATGGTCACTACTGCCTACTTTGGTAAAGGCCAAATATGTGAAGAC
TTTTTAATGIGTTAACAAACGTTGAAGGTTTTTTAACCTGTTAACAATCAGTAGGACTCTTGAAATTATTTCCTAAG
AGAGTAAATTTTACAACTTGCAAAGCATGATTAACCTCTITGTAATTATAAACCATCTCTTGTAGTTATGTAGCATTT
TGTTAATGAGCAAAGAACCATTGTGGTITCCTTTTTACATTTCTTAAAATAATTCTCCGTAACCTCATTGATATCTCC
AGTAAATTTAGATAAGCTTTITTTTTTTAAAGGAGGGTTAAAATGACATTTTARACTAATTTTTCTTGTTAGTTATAC
AGAGTTGAACTATCTGAGGGTTTTATTGACAGTCATAAAAAATTTIGTTATTTITCTGTGAAATATAGAGAATTTAATT
CATTATCATATTATTAATTCTGTGGGCCATTGTCTTAATTCTAGAGGCACAAGCTGTITTTCATCCCACTGAAATAGA
GGAATCAAAGTATGTTCCTTGCTCAAAGCACAAAAGTGACATACTACATAGTATGCTTCTTGAGTAGTCGTAAATCT
CATGTIGTTAAATTACATCCCAAAGATTITCAGTATGTTTTATGACTTTAATAATTTATGGTAATTTCTAATCTGGCCT
TTGTTGACCTGTICTTGCTTTITTAAATTTTTAGTTTTTCGACAAAATAATTAACATATTITTAATAATCTTCCAAAGGT
GTTTAAAATGGCATTGTATAGAGATAGCTGAAGGCTTITTGAGCTICTGTGTTGTAAACACTTTCTTAATAAAACATG
AATTGCTACCAGATGATCCAGCAATCCCACTACTGGGCATTTATCCAAAGAAAAGGAAATCAGTATCTTTGAAGAGA
TAGCTTTGTITCCCATGTTTACTGCAGCACTTTTCATACTAGCCATGATATGGAATCAACCTAAACGTCCATCAGTGG
ATGAATTGAAAAGAAAATGTGGTATGAAACAGAAATTGCTGCTTITAATTTATATTAAACACACTCATATTCTTCTCA
GCTGTTAAGTATTGAGTTATAGATTTAAAGAATTCTATTGTGAAGACTAAAGTGACTATTAAAGTAAGAAATTATTT
TTTCCATTATATTTAACTTATTTCATACTTTAATGTTAGCGCCAATGAGCAAGACTATTGAATACAAAAACTAATTA
AGTAGTGGTGATAGTACAGTATATAAGGGAGAACATTCTTTTAGAAAGGAACAATAACAGGGAGCAATAGAAACAAT
GAATGAGTGTAAGGTCACTTAGTGTTAAAACAGCTAAAATATAGTACAAATAAGTTGCGTTTTAATAGTGATTTTAT
ATAATTACACCTTGATGTTTTATTTIGTTACAAGAATTGTICCAGGAAGATTITCTCTAAAGACCAAAGGCACTCTTCCC
CTAAATAACTCCAAAGCCAGTICCIGTIGTITICTATAAAAAAAAAAAAAAARANARAAAAAARAAARAARAGTGAAAATARA
CGTGATGAACATTTITTGAGGAAGTATAAAACCAAAATACTCCACTGCATAGCTGTTTCTGCAGGTATTGTATTGATA
TATTACATTATTCAGCTTITGGAGTICTCCACATCCAATGTTACATCATCACTCTAAATTAAACATGTATAGATARATG
AAATAAATGAGATAGCATATGAAAATCTCATAGCCCAGCCCCTGCACTATTTAAAATAGAAATACCAAAGAATTIGTA
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TTCCTCATCTGAAAGCTATTTAGTIGGTGGTGTTTCAAATAAAAATTCCATCTACTGCTGTTGCTICCATTIGTATCTT
TTTCTCTGCGGTACTGAAAGAGAAAGAGACCCAGAAGGGGCCTTGTCTGAAGTGTCCCTCTTTTAAGCTGTTGCTGC
TTTAAGCACAGGGTGGACAAATGTAATAGGAGTTTCATAAAGGTGGAATAAACCAGCGGATTACGGTGTGGGTGAAT
ACTTTCAGATGTTAACCAGGAGCTCTGCTTGCATGCTGGGAGTTGCCCATGCCTCTTCTAGATTGAGGCACATTATC
ATGCACAACCTAACTCCAAGAAATCTTTTAAACCACTGGAAATTGAACCCAGAACATGTCTCTAAGCCAGCCTTITIC
ATCCTGACACCGAATCATAGCATGAGCCAGTCTGTCAGGGATGCTGCTGCTCTCTAGGCAAATTTTAAATGTTGARA
TAATGAATCATGTTTTCTTGAAAACCATGTACACCAAAGAAAAGTTAGTCATTTTATAGATGATGAATATTAACATT
TTCTTAGACAATCTGATAAATTATCAGATCTCACTTTIGGCTCTTITTITAAGACAGTTATGCCTCAGAAATATTAATA
AACCCCCAAGCCCTTATACTGATCAGTATGTTICACTACTAGCTATGAGAAATTCTTGAAGTTCTTGTAATTATTGTA
TTATTTCCTTACTITCATTTTATTAGTATGTGAATAATATTTTTAAAAATTCTAGTGTATGTCTTGTATATATTITTA
ACAACATGACTITTAATTAATGTCTTGATAACATTTCTTCTAGTGTATGTTTTCAGTAACATGATTATTAACTGTAA
CTTTAAAAACCTGTIGGATTAGATGGGACCATTTTAAAATGTTTTAAACCTGGAAAATCTGATGGCTTTAGGTTTAGT
TCAAGCTATAGATCACCTGTGGAGAATGGAACTGCCAAAAAAARARATAGCTGTAGCAGCCCTTTGAGTATTICTARAA
ATAGGGATGTTATCCAGAGCATTGGTTTCTAAAGCTTCCATTATTITATTGATGTTGAGCTTTCAGGATTTAGCTACA
ATATTTACTCAACATCTAAGCCATGCTTTTTTATCAGTICATGTITTITATATCTITITTATAATCAAACTGCTTATCACTG
ARAAARATATATAAGTTTCTATGTATCTGGAAGAATTCTCTGGTGTITTCTTAGATATGGATTITTIGATGTGTGGAATA
AGAATTCAATTCAAGGATAACAGAGATGTTGTCCTGAAAAAAATCGAAGAAAATCAGCTTTTCTTTAACATTICTGTC
AAAGCTCCTGACTATTAGTTTATCAGCACTGTTTTGCCAAAGGTGTCTTCTICTTCTCTTICTTTGAAAAAAATCATCT
GCTGCTGCTACGCCGCAAGTGTGTTCCCGCTGTGCCTGAGAAGATGTGTGGCATAAAAAAATGGGCATGGCCTGAGT
TAAAAGTGCTACATTTAAGCCAGAGCTGGCTTATTTATTAGTTGTCTAATCATAGGAAAATGACAGAGCATGCTTTT
CTCTTGCAATATCCGTTGCTGAAAATTAAACACATGAGCAGAGCTTTCAGAGAGGTTGACTGGCCTCTCAGACAGCA
CCTCATAGGATGGCCTGTGTTGAAGCATCTCCTTTAACCAGGGTCTGTCCCTCAGCATTGGGTTGGCTCACCTAGAT
TGGATTGTCCCAGCAGAAAAAAAAANCCCARAAATTCAGAATCATATCCAAACCGGAATACTCTTTCATTCACATTAC
TTGTACTACCTTTTCAGAAACTGGATACCTGAGTGTGTGAGGGTAACTTAGAAACTTATCTCATGGTTAGAAGTTTT
AGAATTAGAGAGCGATGATCATGARACGGACTTCATGATCAGAAGCAATGGAGCAAGGAATGAGATGTCTTTGAGGA
GTATTTCCCTGAGGCTGTGGATAACGCTGACGAATAATCCCCACCTTAAAAGTGGGTTIGACCACTCTAGTAGCTGTA
AGGTGGGAGGGTTCTITICTTCAGAGATAAATCTGTGCTCTTICACTTGCCCATTTCCCAGGTTTTCATGTAGGTAGAA
GAAACACCTGTAATCTGAAGACACTCTITCCTTCAGCTTTGTTAGTGACAGGGATTTAAATATGTCTTTCACACATTT
TCCTTAGATAGTTAAATTTCACTTTTCCTGTTTGTTITTICTICTGAAGGTATTCTAACTCCCCTCCTAATGGACTTICT
AGAGCTTTCTAATTCTATGCAATTTICTGTTGATTITGTITCTGGTAAACTTTGAAGGTAATCTCTGATTCAACTICTTG
GAGATTCTATCATGTICATCTCTGTTTATTAACTTITATGTITACTCATGGTTTCTTGATGAGGACTCATTAAACATAAT
GTAAGTAGAAAATTATTAACTACATAATATTTACTACGGGTTIGTTATTTCTGATAGTAGCTAGCTGTAAGATTCCAA
TTGTTCTTCAAATCTTTGTCTCAGTGATCTCTGTGTAGTTCTTGACTACTTCAAATAACTTCCTAGAAGGATAGGGA
TTTAATAATCTCTTAATAGGAACACTTAACACACTGCTGGTGGGAACGTAAATTAGTTCGGTCGTITGAAAGCAGTGT
GGTGATTTCTCAAATAACTTACAAAAGAATTACCATTITGACCCAGCAATCCCATTATIGGGCATATACCCAGAGGAA
TAGAAATCATTCTACCATAAAGACATATGCACGTTIGTIGTATGTTCATTGCAACACTACTCACAATAGCAAAGACATG
GATTCAACTTAAATGCCTATCAATGAACAGACTGAATAAAGAAAATGTGGTACATATACACCATGGAATACTATGTG
GCCATGAARAAGAATGAGATCATGTCCTTTGCAGCGACATGGATGGAGCCAGTGGCCATTATCCTTAGCAAACTTAT
ATGGAAACAGAAAACCAAATACTGCGTGTTICTCACTTATAAATGGAAGCTAAATGATGAGAACATATGGACACAAAG
AGGGGAATAACACACACTGGGGCCTACTGGAGGGTGGAACACAAGTGGAGGGAGAAGATCAGGAAAAATAATTATIG
GGTACTATGTTTAGTACCTGCGTGAGAAAATAATCTTTACACCAAACCCCCGCAAAATGCAGTTCACCTGTATAGCA
AACCTGCACGTGTACCCCTIGAACCTAATTTAAAAGTTATAARATARACGTATCTTATITTCAGTACAATACACCACA
GAGTAGAAGGGTTAAAAGAGATTGCTTCTGAGGAGGTGAGATGGGGGTAAGGACAGCACAAGAGCATTITTIGGGGGGT
GATGAAGCTGTTICIGIGICTITGCCTGCGATGATGGCTACACGACTAAGCCCTTGTCAGAACTCACAGAACTTTACTT
CAAAAGGAGCGGATTTTACTACACATCAATTCCAATAACAAATACTTTGTCTTTAAGCAAAGGGATACCTAAATATA
GCGTATTGAATGGATCTCCAGAAAAACACATTTITTCAGTTCATGTTTCAGCCTAGGCCTCATCTCATCCAGGAAACC
TTGTCTTGCTTGCCTTTACATACATGTGGCAATCAGTAGTTTCTTTTAGGGCTCGGACTGAACACTCAATGAACTTC
AATCTTAGCGCTTGTCGTAGCAGATTGACATGGTTTATTTATATGTGTCATTCTCTGTAGTAAAAGGAAAGGATCAA
GGCCATTCACTTTTIGTAGTGATTGTGCATGGCAGTATTTGGCACATAGTAGATTATTAATTATGGAACTTCTGTTTIT
CACACACACACACACACACACACACACACACACTTCAGAGCTATTTTCATTITAAATATTTGCTTTAGTCTCCAAAGC
CCCTCTGCCTCAACACCAACCCTTCTATCTCATTATTCATCAGCTTITTICTCCTATTACGAAACTACTTAGGAAAGCC
CACTTATTTAGCTTATGATGGCAAAAATAAATATTTGTACTTITTTTTITITITTTTTAGTICATCGCTTCATAGAACAG
CCTCIGICCTICIGCTTATGCCATGTCTIGAATATATGCTGGAGGTAAAAAGAGTTCCTGGTTGAGAGCTTICAATTTGA
GAAACTATCTGAGATTACTTTCCAGGTTCCACCGTGGAACCTGTCTGACCTTGAACAAATGACCTCGAACAAGTGGC
TGAAATCTCTTCTATTTCGTCAACTGTAAAATGGGGGAARACCATGTCTATCTCATGGGGTTCATGTGAAGGTTAAG
AAATTGCTTATTCAGTGTTTAGCACAGTGCCTGATATGCATAAAGCTCCTAGGAATATTAGCTGTTATTGTATTTICC
TTAAAGAAGCCCATAGCTCTATATGCCCTTITCATTATATGTTTTAGTAGCCCAATTTAACATATGGATARAATATTT
TTAAGTTAAATGATTTGCTAATGGATTGTTGAACGAGTGGCAGACACCCATATTATAGACGAAGGTCAAGTCCATAA
CATACAGTACATTTCCCCACTTTCATTTCCCATTACCAAAATTCATTATTCTCCTGAGAAACTCATTATAGAATTCA
TGTCAGATTCATCTGTGTGTTCCCAGCAGTGCCTITATATCCAGAAATAACACTGAGTCATTGTCTAGATGTAGCAGA
GGTGGAATCCTCCAAAGAGAAGCCTCAGAGTGGCCAGGTTTGCCAAGTATAGGGATGCCTTGATTACTGGCCTTACT
CTTTATGCTCGIGAATTCCTAAGTTITTATICCTCCTIGTAGTCATAGATTGGCTTTTAAGCTACAAGCTGAAGAGAGA
GAAAACCTCTTCCACCTCGTTGGAATATGTCTCTTCAATCCATTTGAGCCAATTTAGGACATGAGACTGCTICTTAGT
CTAGAACCAGTCATCAGGAGAATTCCAGGTCTGATTGACTCGGACTAGCGGGTCAATATCAGGGCAARAATTCCAAC
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GCACAACACGATGTATCAGTAAGGAGAACCTCAAAATTATTITCTTAACGTICCAGATCATGTTCCTATTTTTATATAT
CTATTTTCTCACATAAGTCATTAAAATGATGTACCTGTGCGGGTCCTTITAATGATACTCAAAGATCTTGAATTATAG
GCTAATAACTAACTTAATAAGCTGCAGAAATTAACATTTCTGCTACGTITTATGTAGCATTTITCCCACATGTACTTCA
GAGGCTTGAGAAAAGACCCTGAAATAATGACTGAATAACAGCTTTACTCACTTAATTTCAAATTTGTTAATTCTTCT
GGGAAATACCGTCAACATCCATTTITATTATTTTTCTCAATTACATGTACGTTICTACATCAGTGGATAAGTTAAGGA
GAAGAATTCCCTICATGATAATTTITTCATGCTCGARAATTTTGAATCAATTTTITTATTITTACATTATACTCTTTCCT
AGTCATTAGAAAGGGAGTGGTGGTTAAGATAGGCAAGAATGCTTTATAAGGATACTACTCTCGTTTCAATTCTTAAC
ATCAAAAACCTTAACAGTGTGTAGACTATAAAATAAAATATCTAGGGATCAGAGCATTGTGCTGAACTTTGCAGGTT
TTTTAGTCAATAATATATATGACGTGTTCACAGAATTCTTTIGTCAACARAGTACTTTTIGGAGCTCCAGGCCATTITAA
GTTGGTTTTTIGTACTTITTTCTTTTTCTTCGGAAGACTTTITTTITGTTICTATTTACCTGGAAGTGTTTCITTTTTGGTA
CTGTGAATTAAAATGAGACCAATCTACTAGGCAGGAAAAAACCTTAATTAGATTGTTGACACAGACAAATAAGAATG
TCAATTAGCATCTACTGTCACATGCCTCTCCAGACTGCTTCTAGGATGAGTGGCCTCAAGCAGCTACATCATCTTTA
TACTCCTAAAGCATCAAGGAAACTTGGAGTGACAATTCATATCATGAACACATCCACAGTGATGATGATTGIGCTTC
TTCCCCCCCACCCAACAACAAAGGATGAATGCCAATTAATGTATTCAGTTTTITTGCGTCAAAGGCTGGATCACTTGT
GCAATGAGGGTAATCATCCTGACCAGACAGGCCATACAATCCATATTIGTGTGAATTAARAGATAATATGCGTGAAACA
CCTTACTCTGGATGTGGTTCATAGCAGTAGCAAAANGATGAAAACTATGGTATGCTAACATTTTAGAGATCTGTACT
CTATTTTAAATAATTTTATAAAAGTGCATATACAATAAAAAGTGCACGTATCACAAGTATATGCCTCAAAATCTAAA
GCCAGTCATGTAATCAGCATCCACTTCAAGAAAGAAAACARAACAGTACCCCTGGTTCCICTITTGCAATCATTAGTC
TCCCAAGAGTAATCACCGATCTGATCTGTGACAGCATAGATTGGTTITTGCCCTACTATATTTTTGCTGAATTATACA
ATATATGCTCTTTAATGTICTIGGCTTCTTAGTGCATTGTATTTGTGTATCAGCTATTCTCTTGTGTGTAGTTATTAAA
CAATCATTTTATGGGCTGCATAATATTCCATAGGGTAAATATAACAGTITTTATTGATAACTTAGCTATTACAAATAG
TGCTGTTGCAGACATATATTCTATTACATGTCTTITIGGTATAAGAATTTACACATTTCACATGGGTGTATACCCAGA
ACTGAGATTIGCTAAATATTGGGGCACATTGTATACATTTTGATTTAGTAGATAAGATATTGCCAGATATCGTAAATG
CACAGTTTGATAAATATAGAGATTTATACTTTTTCTAGAGAAAAGCCATCAATATCAGTGTATGTGTATATATATAC
GCGTGTGTATATATACGTATATATATACGCGTGTGTATATATACGTATATATACACACATATATATACGTATATATG
TGTATATATATACGTATATATATACACATATATACATATATGTIGIGTIGTGTATATATATATATGAARACAACTCAGAA
GCAGAAAGATACCCCATGTTCTCACTTATAAGTGAAAGACAAATAATGTATAAACATGTACACATGGACATAGAGTG
TGTAGTGATAAGCATTGGAGACTGAAGTGTGGGGGTGTGCAAGGGAATCAGTGATARATTAATGGCTACAATGTACA
TAATTTGGGTGATGGATACACTAAAAATCCAAAGTTCACCACTATCCAACATACTCACATAATAAAATTGCACTTGT
ACCCCTTACATTCATACAAATAAAAAATTATTTAAATAAAAATAAATATGTGTATATGTATGCATACATACATATGC
ATATACATATGTGTTTGTGTGTGTGTATATAACTTACACTTAAAATAAGCATGGATGCTGCAATGAATGCTCAATTT
ACAAGGGTTGTCCATCCAAACTTGTIGGCAAGTATCTCACCTCTCAAGTTGTTITTCTTITITITCTTICATATATITCTTG
CTTTTGTCTAGGAAGGAATAATTTGGCTTGCCTTTCAAGAGTGTACAGTCAGCATGATAACCCAAACACTTAAGACA
CGTGCTAACCCATGTIGGATCCCTTGAGAGAAGGAAAACAGTGGTCCTTITTACTGGGCAGATAGAGCCCGGGGCCAGG
TTTCGTGGCTTGAAGATTTCAGCTTCICTGCGCCTCTCAGCTCAGTGCCTCTGGAAGCAATTTACAACTTGTGAGGC
CATACTCAAAGGCCCIGTTATTAATTCCCCGCCTTCCGAGACCCCATTTCAGAGGATCTCAATTGCTCTCAGAGTGA
ATTTACTGTTTCCTGAATTCCGTAATCCCAATAGCAGGTCTGTTGTCCTCATTAGATAGCTTAAGTTAGAGTCGGCA
GTGTAATTGGCAACTGAGCTACTAAGTATCCAATGCTTATGTGGAAAATATGTITCCCTATTGCAAACAACTGATATT
CATATTCAATTTGGCACCATCATCTATCTATAAAGCAGATACTACTTIGTIGTTTATTAAGTTTTATCCCAAATAATTA
TTTTAGTAATAATGCTTGAAAATAGGCCTTGGTICATTTGCATGTICTGTATATGGCATATCCTGAGTICTTITGTATGTA
TTAGAAAGATCACTCGTTTTGACTTGATGGTTTAATAAAAGATGTCCCTCACTTTGGGCAGAGACATITGAAAAAGG
CACTCCAACCAGGGACCTAAGAGGTGAATGAGATGCAGCTCTGAATCAGGTCACACGGCCTCAGGAAGGAAACATCT
TGGTTTTCACATCCCTCACTICTCGATGTCATGTGCAATACACAAATGACCCCTCAACACACACACAGGCACATACA
CAAACACACACTCACTCACTCACTGTATTGICTCTTTCCTTGACTAAGTCCTTICTITACTAACTCAAGCTCTARAGCT
TTTTTACTTACCTAAGGTGAGTGTGTGAGGATTTGAGGTTTCAATATTAAAATTCAGAAACATTITAAAGTTCATTTT
AARATATTAGTAAAAAAAAATCTTGACAAAATACAATTATAGACAAAAAGAAAATTCAGAATATTTGGAATTTAAGGT
TGAGGTTACAGCCCTATTTATGAAATATTAGAAGAAAAATGCTGGAGAGAATAAAGCAGGTTTATGAGTICTGATAGA
AAGCATAACCAGATGATTATGCATATATTTGCATATGCAAAGCTTITCTAGGCAATCTGAACATTTAAACCTACAAAT
GTGGCTGCGATGAACAGCCACAGAAGAGCAGGCTAGAACAGAAGAGGAGGCTAGAACAGAAGAGCAGGCAGAAGTTG
TAAATGAAATGTTAATTTTCAATGGTTGATCTCCCAAGTACTGGAACAGATTTGTGCTGTTTITCAAGGTITTITGGTTC
AAAGAATCCAGTAGTGTATTGAATTGTTTTGTGGCACTTCCCTGTTATTTTGCTTTGTAAGCTACCTCAATCCATGA
AGTGGCTATGAGCCCCTTATACAACACTGTTGATTTTTTTTTCCTTATCTACGCAAAAGATTTTTGATTCAGGGCCA
GGCATGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGCGGATCATGAGGTCAGGAGATAGAGA
CCATCCTGGCTAACACGGTGAAAACCCACCTCTACTACAAATACAARRAAATCAGCCGGGCGTAGTGGCATGTGCCGG
TAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCACTTGAACCCGGTAGCCGAGATCCTGCCACTCCACTCCAG
CCTGGGCGACAGAGCCAGACTCCATCTCAAAAAAAGAAAAARAAAAAAAGATTTTTTATTCAGGTGGCTATCAGACTC
ATTAAATAGAAGCCTTAGGTTAAGTTCACGGGTTGCTAGTTGGAAGCCTCCATGGACTATGTTCATAAAATAATAGA
AAGGAGTTATGCAGGACTTCTTGAAATGTTATTTAAAAAGTCAGAATAGGCTTTCTATTACTTGTCTGAGGTCARAAT
ACATGTAGTGCTTTCTGACCATTTCATCCAGGGTGTTAGCTAGGACAATAAGAGGTGCTTAAAAATTATTAGATTGA
GTAAATGAGAAAGCCCTTAGAAACATAGGAACAGAATGACCCTTIGCTTITGGATCTAATATTGACTCCCACGCCTAAA
TCCCTTTGGAGAACTCCTITTATTTTICICTITICCATCAAGAGCAGGTATAAATTAAAAACACCATTAAAGGGGCCATCT
AGCTICAGCTGAAGCTTTCATCACACATGTAGGGGAGGTATGGTTGGGAGGGATCTTTTTATCCTTTAGGTCTTCAAT
TTACATAGGACTTTTGAATAATCAAATAGCCCCAAAGAGCTGATCTTAGGACTAGTTGTAATTGAGACTATTTCTCC
ATGGGGTAGAAAAATCTAGTTGTAGGAAAACTGAGAAGTAGATGTATGTTAACCTCAAAGGCTGTTTTTITACAAAGG
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ATGTTAAAGCATCATCTTTGCTCAGAAAGGGAGCAATAAAACAAATGAGTGGARATAACAARAGGAAATAATGGCCA
GGTGCAGTGCCTCACACTAGTAATCCCAACACTGGGGGGCTGTGGTGTAAGGATCGCTTGAGGCTAGCAGTTICAAGA
CCAGCCTGAGTAAAATAGGCCTCATCTCTACARAATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATA
GATAGCCGGGCGAGGTAGTGTGCCCCTGTAGCCCCAGCTACTCAGGAGGCTGAGATGGGAGARATCGTTTGAGCCCAT
GAGGTCAAGTCTATGGTGAGCTGTGCTCCCTCCTGCCACTGCACTCCAGCCTGGGTGACAGAGTGAGATCCTGTCTIC
GAAAACAAAAGGCATACTTTTTAGATGTAATGGAATAGAGTACTTCCAAACCTGGCTGCCTGCTGGAGTTGTATTGG
AAGAGGTTGCACGACTTCAGTGGAGATGGCCTAGATGCCTGCTCAGCAGTCATCTAGTTAAAGCAACTAAGAACATG
TAATATGAAACTGCAAAAAGAGATCGTGTACGTAAAATCACTCTGGGCTCCTCAGATAGAGTAATAAACACAACTCC
TGACAGCCARATAAAAAGAGAAATAATACAGCCCTITGACTTCCTTIGGTTGCTTTGACATACTAAGTAGGTGTTACAG
GTTGGGTTCTCTGGGAAACAGACTCTAAAACATTTTTATTTTTACTTTATTTGTIGTTATTATTATTATTATTATTA
TTTTAGACAGAATTTITGCTCTCGTTGTCCATGTTGGAGTGTAATGGCACAATCTCGTCTCACTGTAATTTCCGCCTT
ATGGGTTCAAGTIGATTCTTCTGCCTCAAACTCCCAAGTATCTGGGATTACAGGCAAGTACTACCACGCCTGGCTAAT
TITGTATTTITAGTAGAGACGGGGTTTCATCATGTTGGTCAGGCTGGTCTCAAACACCCGACCTCAGGTGATCCACC
CACTTCTGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACTACGCCCGGCCAGACTCTAARATAAAGTTITAATA
TGCAGAATACTTATCAGGGAATGCCCACTGGACCAATACATATTCAAGAGAGGGCTTAGAAGCAGGATTGGACAGAA
AGAGAAGTTGAGCTGTAATGCAGGCCCAATAACAGCCTTAGTGTTAAGCAGGCTGAGAGATTCAGCAGTITAATGAGA
CAGTCAACCCAAACAGTTTTATAGGCATCAAAAGTATGATCAGCATGGTGICAGTTTICCTGTGTCACTTIGTICCCACA
GTATGATACCAAAATTAAAGAGACCAGATGACATGCARCACAAGCAGTGTGCACTCTGTITGTTGAGAAGCCAATTTC
GTCATGCAATTAAGCAGTTTTATACTCTIGCAGCTGTACTTTAAGGGGAGCTGAGATGGAACATCATATGTCTCACCA
TAACCAGAAAGGCAGATGAGAAATGTTCTATCGCCACCTCCCACAAGGTAAGGGACTTCCCTAAAGATACAGAGGTG
GGTGGAATATTGCCTTGGTAGACTTCCTCTCAAGACTGCCTATCTTCCCATGTTGGAAGGATCACAGAGCATTTGTC
AAGACGTIGGGTCAATCTGCAGTTGAACTTTGTGTATGTGGCCTATGTGGATACTTATAATATCATTGGGCACCTCCA
TAGAGCTGTTTCCCAATTGACCAAACATATGGGAAGCTTCAGAGCTTCGAATGACCCTTCAGAGTAGTCCTGAGAAC
AGTGAGCCTTACTACTCCTGCATTAATCAGTCATTGGATGATAGCCTTCTCAGAAATAAGTCATGACCTTGTGCAAG
GGGGCTCTTCATGGCTGGGACCACCCCTAAAACTGAGAGCTGAAGGCTGTCTGCCACCAGCCCTTCCACCTGCTGGG
ACAAGTTCTTTATTGAAGGGAARATCTGAGTAGTITCATCAGCGTCCATCACAGTAGTICAAGCCGTTCATICTTCCTIC
TTATGACAACATTIGTIGCTTATTGTTATGTAATCCCTTTCCAGAACATTITTAGGTTAAGTTTTAAAAATAATGCATAT
AAATAGACAATTCAAATACTGGGGAAAAAAAGCTTGCACTTATATTGTTATAGAAATGTGCACACTTAAAGAGCTGA
TTICTTCTGGGTATTTACATAACTTTATTTAAAAATCCATCCATTTTTAATTAGCTGTTTTTAATATGCAGTTAGCT
AAGATATTATAAGCCATATATTAGGCTAATGGACATTTAACAGCTTAGTTAAGTTCTTTTAATGGAAATGCTGACAA
ACCTTTGTCTGTAATTATAGCAACACTGTGATTACAGAAGGAGGTGCCTCTCCTTIGTITGTTTGCAGCCCTAAAATTC
CATGTGGCTATAAGTAACAAAGTCCATTATTAGATAAACACAAGTCATACTTGGCATTACTTGCATTACTCGTCTCC
TIGCTTTATTTGAATCATTTTTTAAAGTTIGTAAAATGTTTTTCAAAACTCAGAATAGTGGCCAGTTAATAATATGAT
TCCTCTTATATTATGAGATTITTAAAAAATAGTTICACCAGTTTCTIGGTGGCCTCTATACCCATTGGCAAGTCCTAGCC
ATTGTGAATTAAGTAAACAATTCTTTATGGAAATTITTITTAATCCTTAAACCCTATAAGTITTTITATTICATCATGICAG
GTCACTTGTCAAAGGGTTTAACATTCAGAATTCAACAAAAGTTTATCAAACACCTATTACAGGACGTGCAATTTTIGG
GCGCACTGGGATTTCAGCAATTAACAATCAAGATATGATTTGTATCGACATGGATATTACATTCTCTCACAGGAGAC
AGAAAACAAAATAACTAGAAAATATACATAAAGAGACTTTAAAATGGGGTAAAATTACAGATTGTGACAGGATGACC
ACTTTGGTTCAGAATATCTAGGACATTTITTTICTITTITTITTTCCCCTCCCTCCCTCTTTCTTTITTITITTICTTITTITCTT
TTTCTTTCTTTTCTTTCTITTTTICTTTCTGCCTTTICGGAGTCTTGCTCTGTTGCCCAGGCTGGAGCGCAGTGGTGCAA
TCTCAGCTCACTGCAACCTICTIGCCTCCCATGTTCAAGCTTTTCGTGTGCCTCCGCCTCCCAAATAACTGGGACTAGA
GGCATGCACCACCAGGCCCAGCTGATTTITIGTATTITTITAGTAGAGATGGGGTTTGACCATGTTGCCCAGGCTGGTCT
CAAACTTCTGACCTCAAGCGATCCACCCGCCTCAGCCTCCCAAAGTGCTGGGATTTACAGGCGTGACCCACCAGGLC
CAAGCAAGGACATTTTITITTCTGAGCCATGTTATTTARACAGAGATCTGAATGACAAGAAGGGGCCAGCTCTGTIGATG
TAGGGGAAGAAARATATGTTCCTTCTACCCTTCTAGGCTGCCCAGCTGGAGTCCTACARAGTTAGAGTGACAAAAGA
CAGATTAACAAGAGGAAAAGCCTAGAAGTTTATTAAAATATTCAGTGCACATACACCTGGTAGAAACTCAGTGATGA
GTAACTCAAAGGGGTGGTTAGAATGTTGGGTTTATATAGCATCTGAACAAAGAACAGTAAACTTGTAGAGAAATGAC
AAAACAAAGAAARAAAGGGGTTTAGGTATTTAGGGTTGCCAAACTGTAGGAAGGTAAATATATGGGAGAAACATGGAG
TATAGTTTGTTTATGCCAAGTCTATCTTGAGATCAACTTTTCGTATTCTTCATGGCCATAACAATTTCCCAGGAGAG
AGGGCTTATAGCAGTTATCATTTCTCAGAAGTITTICTGCTTITTATTTAGACAAGGGAAGCACTGGGAAGGCTTCTTTT
TGCTTATATTIGATTICTTACTIGCCTCTAACTAAARAGTAATCTTTATGTCARAAGTGCCATATTTTGGAGTGGTATATA
TTGATCTCCTATAATAACAATCAAARGGAACAGTATTCTAGGCAGGAGTACCACTAATGCATAGTGTTITGGTGTAAA
GACAAGTTAACATATTCATGGGGCAACAACAACAATAAGCCAATATGGCTAAGACATTGAGGATGAGTGAGTTGGAG
AAGTAGGCAATGGCCAGCTCATATAAAGACTIGTTCGTTITTTATAAATTGTTTAGATTTTATTGTAATTATGGTGGC
AAGTGATTGGAGAGTATTAGCTTCACTTTGACTGGCTTATCGAAAACGGAATGTAGGGGGTGAAAGTGGAATAAAAA
GACCAGTCATTAATTGAGTAGTCCGTGTIGAGAGATGATAGTGGCTTIGGACAAGGACGATTGTACTGGAGAGATTGAA
GCGACTGATTTCAGATTTGTAGTCAACAAGGCTTAATTGGTAGGAGAAAAAAATAAATCAGTGTTAACTICTTTAATG
TTTAACTTGAATAATTATGATGAGGGTATTACCATTITATTGAGATGTAGAATATTATAAAGTAAGAGCAGATTTGTIT
CAAAAAGTATCAAGAATCTTTATTITGGACATGCTAGTTTGGGGATGCTTATTAGAGACCCTAGGAAACTGAATATAA
ATGTGGATTTTAGAGAAGAGCTTAGGGCTGGCAGATGCACATTAAGGATCTGTCTAGAGCCATGGCGCTAGAGACCT
CCAGGAGAACATAAATAGTCTCAAGATCAAGCCCTGAGACACTCAGATGTTITAGRAGTGGAACAGAAGAGGGACATC
CAATATAGAATACCAAGAATTAGGAGGGGAATCAAGAGAGTGTGGCAATATGAAAGATACAAAAAGAGTGTTGAAGG
GAGGGAGTAATTAATAACCAGCATGTTATGAGGGGCTCAGTATAATGAAAAGATAAGTGACTATTGGATTTGGCAAC
ATATAATTTTTTGGTGATCTGGACAAGAGCAATTTGAACAGAATGATGGATATGGAAGGTCCAGAGGAGTAGGCTGA
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GTAAATAATATAAGGTGGGAAAATAGATACAAAGATTATAGACAACTTITTTCAAGAAGTTTITACTGTGAAGGGGCAC
AGCAAGCTGAGACAGTGAGGATAAATAATAGACTCAAGGATGGTAACTTTAGAATAARGAAATTTCAATCTGATGGGA
TTTAAGTGTTAGCAAGGAAGCTTTAAGAAGTTATTTTCCCCATTAGAATGATCTGAAAAATGTTTTAGAACATTCCT
CTTATATTCTATTTITATCACATTTATATAACTTTCAGAGAATTGAAAGAGGTATTAAGTTATTATGAAATTTTCTGA
GATTAATAAGATAACAATTATAGGATGTTTTICTTTTAGTTGAAATACACCTACTCAGCCTAATTTTITATAACTTICTT
ACTGAAGTATAATATACTTCAGTAGAAAAGCATGCCTAATATAAAGGTGCAGCTAGATGAATTTIGCACAAACTGAAC
ACATCCCTTTAACCAGCACTTAGATTAAAAACAGAACCTTGATGATACCTCAGAGGCCCCCTTCTGCCCCTTITTCAG
TCTCTCCGTGCTACCCCCATGGATAAGCATTATCGTGATTTCTAATACCATAGATTAATTTTIGCCAGTTTTITGAATT
TTATGCARATGGATCTATTTCACCTAATTGTAAATATATAACATTIGTCATAGCAAGGCACTCATTGCCTTACACTGA
AAATTACATTGACTCTTTGCCACAAGCTTAGACTTGCTTTCTCATTTTATTATCATCAAGCCTATAGCTTTCACACT
ATACCTTGTTCCTGCTCTTCCCTACTCTATTTCTTGGTAGATATTCTATATCAGTCTTAGAGTGCAGTTTGCAGAAC
CCCTCCATCAGAATCTCCTAGGGAGCTTGTTAATAATGCAGATTCCTAGGCCCCTCCCATGGTTTATGAATCTGAGA
GTGAGGCAGACAAGACTATACCCTCICATGCCICTATAATGTAATAATGTCTTCCTAGAATGTTICTTITGCTGCATCT
CTTATTAAAGAAATCTTATGGGCCGGGCAGGGTGGCTCACGCCTGTAATCCCAGCACTTITGGGAGCCTGAGGCGGGC
GGATCACATGGTCAAGAGATCGAGACCATCCTGGCTAACACGGTGAAACCCCATCTCTACTAAAAATATAAARAATT
AGCCGGGCGTGCTGGCAGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAAAATGGTGTGAACCCGGGAG
GTGGAGCTTGCAGTGAGCTGAGATCACGACACTCCACTCCAGCCTGGGTGACAGAGCGAGACTCTGTCTCAARAAAR
AAAAARAAGAAAGAAAGAAARARANGAAGTCTTATGTTTCCTTTATGGCCAGAGCACAACATTGTCATGAAGTCATCTA
AAATTTCCCACTAGAGGTAACATCTICCTTCCCCTGTCTAGCTCTTTTAAAGCATTACCTCCATTTGCCTTGTATCAT
AGCTGCTTGTACACCTIGICTGTICTTTCCGCTGAGGTTATAATCCTCTGGAGGGTCATGACTTTGCATTCCTTTGTGT
CTCCCATTAGCAGCCAGCACAGTGCCTTGCATACTGTTAGTTCTAAATAACTTCTCTCTCTICTICTICTCTCTCTTTTT
TTTTTTTTTITITTTTTTTTITTTTTTTTTGAGACAGAGTCTCGTTCTGTCACCCAGGCTGGAGTGCAGTGCAATGG
CATGGTCACAGCTCACTGCAACCTCCCCATCGTIGGGCTCAAATGATTCTCCTGCCTCTGTICTTCCAGTAGCTGGGAT
TATAAGTGTCTGCCACCACGCCTGGCTAATTTTTGTATCTTTAGTGGAGACGGGGTTTCACCATGTTGCCCAGGCTG
GTCTCGAACTCCTGGTCTCAAGCAGTCTGCCCTACTCGGCCTCCCAAAGTGCTGAGATTACAGGCGTCAGCTGCTGC
GCGCATCCCTAAATAAACTTTTITTITTTTTGGCATGAAATCTGTAACACTGGAAAGATGTITATTIGCCTTAGAATAAT
TAAGAGATTAAATGTAGAATCTCAAAAACATTCATTTTTITTCCATGAAAACTTTACCAGGCCTCAAGGGATAGGAAA
ATTATGGGTACAGAATTGAGAATCTGTAGGAACTTGCAAGATAAACAACGGTTTCACAAGAAAGACCTTGTTGGAGA
GTTAAATTTTCAGACAGTTGTAATAACTTCACATTAAAGTTTITGTCAAARRATAAGTATCTGCATGTTITTIGTTTGCC
TTCCAATGCCCTCATTTTATTITGATTTTTTCCCATAAGTAACTATAGTGAAAGCACGAAAATGTGTITTICTGTGTITTG
TGTGCCTGTATGTTAATTIGTGACTGTTTCTATTGCATTGTTATTGCAGAACCTAGGCACGCACTCTGTAGGCTTGGG
TGCTTTCTCCAACTGAAAAAAATCCTACATATGGATAAATTATTTTTACAGCCAGTGTTTAATTTTACAAGTGGTCC
CCCTCCTTCTGTTTTTAGGATGGCAGAGAGAATACATATTTACTTACCATTATCACTTACTCATGCTTTGAGCTTGA
AGGAAATGAGACAGAAAAATGAAGTAACATTAACTTCTCTCTGGAACTATGTTICTCATATTAGAGCTTTATCTGAG
GAGTTCACTTCCTICTICTCTTICAATGCTTTIGTTCCTCTCCAGTCGATTCAAATGTCCTCTITAAAGCAGAAGTTICCGAA
CCTCTTTCTGTGACTTCAGGAGAGCATGAGAATGTAAATATAAGTTTTAGGACTAAATTTITCAAAGACTTTTTCCAC
TCAGCTCTICTTTTCCTICTTICGGTTTGTTGTTGTCGTTGTTGTTGTTGTCGTTGTTIGTTIGTTIGCTGCTGCTGCTGCTG
TTTTTCCCCTTCCACTTCCGTAACTGAGCTCTTAGGGTCCATCTGGAATCTGATTGCAATTAAAAARAAAARAAGTTT
ATTTTTACCTCCTTGTACGTIGCTTTICTCCTARAGCAGGAGTCAGAAGCCTTTTITTCTTTGAAGGGCTAGTTAGTARA
TATTTTAGGCTTGTCGTCTTITGTCGCAATTACTCAACTACGCTGTTGTAGTATGARAGCAGACAATACATACCTGAA
TGAGCATGGITTTGTTCCTAGCARACTTTACGCACAGAGARAATTTGGATATCGTATAATTTTTATGTGTTGCAAAGT
TGTATTATTCTTTTIGATTICTCCCCAACCATTTAATATGTAAATCCCATTCTTAGCTTGTIGTGCCATACGCACACAG
GCAGCAAATGCGAGTTGTCACACAGGCTATAGTITTICTGACTTITATGTCTTAAAGTAAACAGTAATAATCATTCTCTT
TTTCCAAACAGTICCACTAATCTICCCTTTGTATTCAGCCCTTGCATAGTAAACGCCGTTTCTTICATCATCCTGATTTT
TATTCTGAGAAAATACTGTATATTGTTCCCATGCACTAGGGTTCGGGGAAATTTAAAAGGATGTAGGATCTCCTTTT
CATTGGTCCTAARATTGCACTGGGGAGGCAGGTCATGTTTATGAACAGATAAATAGTATCATAATATAATCATGCAT
TTCTATGGCTAGCATTTAGAACTATAGCTTTTGATGTCATGTGGTITTTTATATGGTTIGATTATTTITITTITCTTATTTA
TAAAATGAAAAAGTTTGAGAATTTTTCATCTCCTTAATGTATTCCCTTATTTGAGGGAARAGTATTITACCTACTACA
TAGGAATTTATCTTAAAATTTTICTTTGTCTATCTATTTTITATGGAATATAATCGAGCAACTATTTTACTAATTAATA
CTTTAATATCATTATGAAAATGTTCTCATATTTITTAACCTTATAAGATCAGATAATTGCTATGCCAATCTATGGTTG
AAATGGGTTCTTATACTTAACGCTATGCTCTTTICTTCTGAGATGTAAAAATATGTTITAAATCAGAATTTATATAGGT
GTCAATTCAAAATGACAGTAGTTCATTATTITTGATTAGTATARATGTTCACAACTAATTCTATTICTCTTATCTATTA
AGTCACCAAATAAAGTATATTIGTTTITAAATATTITAACAGITTAAATTATICTTTGAAARACTTATGAGTCTAAAGTA
AGAACAATTAACCCATTCATTTTGCAAGTGGGATAGTTGAATTTTACTTIGCAATCCAGGGATTTTTGACAGTITTGAA
ATATACATACATACCATGTATGTTTAGGAAAACATTTAAAAAGAGGGGGTTGTARAATAATAATAGTTCTTCCATGA
TTTTTTAGCCATAATGTTTATAATATAAAATATGTATACTCTTIGTTATTGAATGTAGTATGTTTICTAATTTACCAGA
AGGCAAGAGAATAATCCTGGAGAATTITCTCAAGGCATCTTICGAACTCTTTGATTTATTGCTCACATATAGTAATTIG
CCAAATGACGCCCTAGTGAACTGAAAGAATTAATGCCCCGTCCTAAGTCACTTTCACCGAGGGACTGAAAACCTGCA
GCATTTTGCCAATTAGAGGAGGAAACAATCTACCTTGCAGAGTCAGGAGTACTGGATAAAGGAGCTAAGAGTGTTGC
TITTTTTICCCCTICTTACTTITAAAAATCCCAATTCATCCCATGTCTTTCTTAAAGGCTAAGTGAAGTAGTAAGTACG
TTTTTGCAACATACGAATTTAGCAGACTGGCCTTGTGTITTATTITTTGGCCGGAACCATTACACTTATTTCCAACCCT
CTCCTTTATTTIGTTGGTTGATAATGGGCTAATTTTGAATCTTTACTGTCAAAAGAACATTAAGAGAAGCAGCCCTGC
CTGCATCGCAGGCTATGTCTGTCCTTTGCCGAGTATTAAACACTAAAAARAAATTAAGAARATACTAACAAAATGAC
AAAGCATTAAGAAAATAARAACTAGATGTTAAAGGAAATGAGAAAATAGGAAAGGATGCTGTACCTGGAGTGATTTTT
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TTTCCCCAGGCTACCTAAGATGATCAAAAAAGAGCTAATTTICICTTAGGTTTCTATTAAGGAATTACTAGAATATCG
GGCACACCAGGAAACTTTATCAGTGGACCTGTCCTGAACCAAATTTTCTTAATGTATATATGATAATTTGTTACCAC
ATCCCAGATTATTTTACAGGAATTAAAATATATTTGAAACACTGACAGGGAAAATTGGGTAAGACATTGATAGATAC
TACAATCTGTACTTGAAACTGCACTCAAGGAATTCGTTAGTCAAGARAGAACACAATGACTGTGGGCCCCTCTGGGT
TTTGGAACCTCTTTTGTAAAGCATTTITITTTTTITTCCCARATAGAAGATATTATTTTTGARAAAGGTTAAATAAAAAAT
CTTTGTTCACTATATAGTTTCCTCCTAAGGAGTARATTAATTTATATAAAATATTGCAATATAAATAACAATTTTAA
AATCTCAARAGAGCAGTGTTTTARAAARATAATGTAGAAACATTAAGAAATGACTTCAAATGATAAGAATGTCATTGGA
GAGCAAAGGGTTTTTAATATTACATATCGTIGGCACGTATATCAGCACCCAACCGCTCAAGATACAGAGTTCTTTACA
AAAATCAAACAGAAGGAAATGTGCCACCTTIGTTCATAAACTATATTTAATAATAAGCCAGGCAGATAAAGTCACTTT
CACAAATAATGAGCAAGCCCATGGTAATATAATTCATTTACAATAAGATTTATCTCATGGAATTCTTAGACTGTGCT
TTGAAATTTAAATAATTCTGATARATGCCAACAGAATAGAGAAATCAATTCCAGAGCAATTACTAACACGTTGCATT
ACCTTTICTAACATTAATATTTCTCTTCATACATATCATTGAAGAGAARARTGAGGATGGAAAATAAAAAGATCAGGTA
ATATATTTGCTTTCICATCTAGGGTTIGTTATGATCTTCAAGATGAAGTTITTATTITTITTACTCCTAGCAAATGATATT
CTTTTTTATTTTAGTTTTTATTATTTTATTTTTCTGTAAATTATTGGGGTACAGGTGGTATTTGGTTACATGAGTAA
GITCTTTTTTTTGATATTTCTGAGATTTTTTTTTTATTICTACTTTAAGTTTTAGGGTACATGTGCACAACGTGCAGG
TTTGTTACGTATGTATACATGTGCCATGTTGGTGTGCTGCACCCATTAACTCGTCATTTAGCATTAGGTATATCTCC
TAATGCTATCCCTCCCCCCTCCCCCCACCCCACAACAGGCCCCGGTIGTGTGATGTTCCCCTTICCTGTIGTCCATGTGT
TCICATTGTTCAATTCCCACCTATGAGCGAGAACATGCGGTGTTTGGTTTTTITGTCCTTGCGATAGTTTGCTGAGAA
AACCACGAGGTACCATCTCACGCCAGTTAGAATGGCGATCATTAAAAATCAGGAAACAACAGGTGCTGGTGAGGATG
TGGAGAAACAGGAACACTTTTACACTGTTGGTGGGACTGTAAACTAGTTCAACCATTGTGGAAGTCAGTGTGGCGAT
TCCTCAGGCATCTAGAACTAGAATTACCATTTIGACCCAGCCATCCCATTACTGGGTATATACCCAARAGGATTATAAA
TCATGCTGCTGTAAAGACACATGCACATGTATGTITATTGCGGCACTATTCACAATAGCAAAGACTTGGARCCAACC
CAAATGTCCGACAATGATAGACTGGATTAAGAAAATGTGGCACATATACACCATGGAATACTGTGCAGCCATAARAA
AGGATGAGTTCACGTCCTTTGTAGGGACATGGATGAAGCTGGAAACCATCATTCTCAGCARACTATTGCAATGAGTA
AGTTCTTTAGTGGTAATTTGTGAGATCCTGGTGCACCCATCACACGAGTAGTATACACTGCACCATATATGTTATCT
TTTGTCCCTCGGCACCCCTTITTCTACCCCCCARGTCTCCARAAGCCCATTGTATCATTICTTATGCCTTTGCATCCTCA
TAGCTTAGCTCCCACGTATCAGTGAGAACATATGCTGTITTIGGTITTITCCATTCCTGAGTITACTTCACTTACAATGATA
GTCTCCAATCGCATCCAGGTCATTGCAAATGCTGTTAATTCATTCCTTITTTATGGCTGAGTAGTATTCATATATATA
TATATAGACACACGTACATACATATGTATATATACCGCAGTITTICTTTATCTACTTGTCGATTGATGGGCATTTGGGT
TGATACTTGCACACACATGTTTATAGCAGCATAATTCACAATTGCAAGTGATATTCTCAGGAAGCATGATGTAAGTG
ACAGAGACTTACTTTGTAGACTGCACTCATTICACTIGTTCTCTGAATGTGCTCTAGGCAGCCTGAGTITTICTACTATG
TCAGTGTTACATAGATGAGARACCCCATGGGTGGTTTCCACAGAGGCTGCAATACTATTTTTGATACCAAAAATCTG
TTTGGTTTTGTGAGCCCCAGATGCCCATATGGAAAACTGAAGTGTTGATACCTCTTTGTAGCCCTCTGATGAACTGC
ATGGTTCACCTTCCTCAGCAGTTTGAGCGGGGTGGGGAGAGCGCCTGCTTCCTAGCCATCCGATTGGCCTGAATCAT
CARAAATGCTATCATGAAACAGGTTCIGTTTATCTIGCTCCAGATTACACCCATCATGTTICTAGAGTGCTGGTTTCAT
GCTTGAATCTAGATCAAGCCTGCTTTCCTCCCCTGCCTGTACTCCCTGTGGCTACCTACAGTCCTGCTGCTGACAGA
TAATCTAAACCAATAGCACCTAATTAGCCTATTIGCTCATGTGTTTTTTCCATCGTGGTATAATGTCCTCCTTGTCA
ATTTAGGGTGAAAATGTAGCAACACGTTGCTGATGGTTTAATTTCTGGAATGCAGGTAATGAATGTGTITTTGCTTA
TCCAAGTCTTCCCATCAGATGTCAAATATAGAAGAACAGTGTTCAGAGGTCCTAAATTTARAATTGGAGTGAGAAATT
CACAGCGCCCCTGAACTCAGGCAAAATGCACTCTGACAAGTCAACCAGATATTCACAGATGGTCTGGAGGATTTGAA
GCCTAATTTGGTGAAATAAAATTAAATGAGTGAAATTGTATGCAGTCATTAATCTATCACCATACTTAAAATGCTTC
ATTGAAATTTCTTTTACTGCTTCAAATGAARAMAGATCAAACTATGTTATAGAAAAGCATTCAAAACCCTTACATAA
CATAGATAAAACTTGGTTGGAGACTTACAGAACTTTICTCTGCTGCTTICGAGAAAGTTACAGTGCCCACAAATCTATT
GCTATTAGAATATTTTATTGTATICAACACTCAATTCTACCATAATTATGTATATGAGAAAAATATTTITACCTATA
AAATAATTATTATTACCTTTTAAAAATCTGACATTCTTCCTTITTITTCTAAAGAAACATATTTAGATTTAGCTTTTAT
TTTATTTTTGTGTTGATACATAGAGATTGTACATATTITCTAAGATTICTAGTGATATTTTGATACAAGCGTATAATGT
GTAATGATCAAATCAGGGTAATTGGGATATCCACCATCTGAAACACTTATCATTITICTICTTITTICAATGCCATCATAC
CAAAAGGAAGTAAATAGAATTTCAAATATAAGGACAGCCATGATTTITACATACATGCCTACGATTCCACCACAAACC
ATAATTACGTCCCCCAAACTTITTAACATTTCAGATACTTTGTCCCAGGTATTTCATGATAAGGATTGGGCTATGACT
CTGTTACAGAAGGGCCAAATGACTAAAATGTCTCTGAACAATATTGATTIGCAAATATTCTACCCAGTTGTCAGGTCA
ATATGTTCCAATTCGGAATTTATAACATTGTATCTCTACTCCCAAACCATCCAATCTCACCTACCTCACTTCCATAT
TATGGTGGGTIGATCTCAGATTATATTTAAGCTCATGGTTACTTIGTCAAGTAGATATGGAGTTTAGCCTAACTTTTGA
ARTTTATGCTGAGATTACCCTTCTCATTATAGAATTAAGTAGGCAGTTTICCAAGTTTAGATTTAGCAGGCAGTTITTT
TTCAAATCACTTARAAGTTATATTTTITTTAGGGCATTGAACAGGTTTGARATCCTACCAAGATGTCATGTACACATA
GACCAATAGAACAGARATAGAGAACACATAAATAAAACTGCACAGCTACAGCCAACTGTTCGTCGACAAAGTCAACARA
AAAAATAAGCATTGGGAAATGGATTAAAGATTTAAATGTAAGACTTCAAGCTATAAGAATCCTAGAATAARATCTGG
GAAATACCATTCTGGACATTGGCTTGGGAAAGAATTITTTGACTAAGTCCTTAAAAGCAATTGCAAAAAAAARARNAARA
AAADAARATGACAAGCAAGGACTTACTAAAATAAAGAGCTICTGCATGGCAAAATARAATGATCAACAGAGTAAACAG
ACAAACACCARATGGGAGARAACTTTTGCAAGTTATGCATCTGACGGTGGTGTAATATCCAGAATCTATGAGGAACC
TAAACAATTGAACAAACAAAAATCATAAAACATCATTTAAAAAATGGGCAAAAGACATGAACAGACATITCTCAARAA
GAAGATATACACGCAGCCAATARACATGAAAAATGCGTCACATCACTCATCATCAGAGAAATGCAAATCAAAACCGC
AAGGAGATACCATCTCACACCCGTCAGACTGGCTTTGTTAAARAAAGTCAAAAGACACCCAATGCTGGCAAGGCCGCAG
AGACAAGGGGATGCTTATACACTGTTGTTGGGAATGTTAATTAGTTCAGCCACTGTAGAAAGCAGTTTGGACATTTC
TCAAAGAACTTAAAATAGAACTATCATTTGACCCATCAATCCCATTACTGAGTAGATATCCAAAAGAAAACAAATGG
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TTCTACCAAAAAGACACATGCACTCACATGTTIGTICACAGCACTATGCACAATAGCAAAGTAATGGGATCAACATAG
GTGTCCGTCAACGTTGGATTGGATAAAGTAAATGTTGTACACATACACCATAAAATACTATACAGCCACGAAAAGAA
GAAAATCATATCCTTTGCAGCAACATAGATGCAGCTAGAGGCCATTATCCTAAGCAAATTAACATAAGAACAGAARAA
CCAAATACTATATGTACTCAGTTATGAGTTIGGAGCTAAATGTTAGGTACTTATAGAATTGAAGATGGCAACAGTAGA
AACTAGGGACTAATAGAAGGGGAAAGGAAAGGGGGAGACAAGGGTTGAAAAGCTGCCTATTGTGTACTATGCTTACT
ACCTGGTTAATGGGATCATTTGTATCCCAAACCTCAGCATCACGCCATATATCCAGGTAACAAACCTGAACATGTAC
CCTCTGGATCTTAAAAGTTGAARAAARARAGATGTCATATAAATATTCGTGGTCACTAAAAGTATCTAATGTATTATA
CATAAAAATAAAAATTGGGTGAATTGGAAGTGTATICTTTGTATCAAGTCATGTCGGAGATCCTATTCTGCTTTGAT
CACAGTGTGAATICITTITGCATTITITGTITACCAGTCACTICTTITATTTATTGAACTAATAATTACATATTCTGATAA
TCTGTCAGAAAGATAAAAACATTCTTITGTCCATGTGTCTGAAAATTTTTAACCTATTTTTCTAATGTTTTAAGTGAG
AAGAGCATGTTAATACTGAAATTGTAAGCAGTAGACTGAAAAATCATCCCAATCCATGGGTTATATATTGAATTGCT
TTTAACTGTATTACTAAATATTAAGCTTAATTTATTTTATTTCTACATATCCCCATTTICCACTATAGGTGATTTGTA
TGAATTTAGGAACTTCCITCTCTCATCCATTTTITATATTAAAACTCAGACTTTCTARAAACAATATTTCTATCCATCC
ATCGTIGGTAACTATGTACTGACATGTTITTGTGCATCCGAAAAATGTTAGCATTAGTTTGTGCGCACAGAAGTAATT
CCAGTCACCATATGATGAGCTGATTTATTTATTTCGTAAGTGTGTTCATTATTATTATCTCTTCAGCACCCAAATAT
ATAGGGGACTTAATGATACCTACAAGTAAAAACGGAAGACAAAAACGCCCTGCTCTCTACAGAGGTTAARATGTTTT
TGCAACAGGGCTCTAGATCTCAGCTGTGAAAGTAGGGACGAGATGAGGCTAGGCATGCAGTGTCAGTATAATACAAT
ATAATCAACATGTCAGCATCTAATGCAGGTGTTGCAAAACAAAATGTACACATGGGTAGTCAGGTAACAGAARAGCA
TGAAGTAGTAAGGGCTATCTATGCAAGAGGTTCCAAGCTGACTATATACTGAAATATTTAAACACTATGTGGGGCAA
ATAAAATGGACATTAGAACAGTTCGATGGTCAGTTGGGGACTTCTGCTCTTTCTTCCAGTCTCTGAACATATCTTAA
AGCCACAATCATCTATTTTITATTTATTGTTATACATTTATTTATAAGCCAGCACCCCTGTGATTTAAGTTICTGTTGA
AATGCTGAGTTGGAAAAGATCGATGGATGGGGGAAATTTAGTGCAGAGGTTTTGCCCCAGGTTCAAAATCCTTTATA
AAATATTAATACATGGAACAAATATTGAACAATTAAACCACTGATAAGTTAATCAATCTGATTCAAAGTACACCTGT
GAAGAGGGACATGGCAAGAARAATATTACAGTAAGAACTAGAAACATTCCTTCATGGCTGCTTGATATGGATATGTC
ATGITTAAGAAAATTCTTCTTTAGACTGTTGAGATTTTTTTTCCTGACAAAGAAGATTCACTGTCGAGGAAAGAAAG
AGGTACTGTGAAATTTGTTATTGAAAACATGCACATACTTITTGTCAGAATGAGTTAAAGAGTGAACAAAATGTGCCT
ATTACTTACGTGTTGIGCTGTTTTAATTCAAGATTAAAATATTITAACGTCCACAGACAAGACCACTTTTATATGAAT
ATTATTTTTCTGCTTTATTGCTCAATTTTATTACCATTTCAAAACACCCGTGTITGCTTTCTATGGCCAAAGATGTTT
AGCACTTTTCATGGTTATACTTCTGTACAGTCCAAAATACAACACTTACTTTACACATACACAAACATCCAATGTAT
TTTGTTTTCTGTCAAGTAAAGACAATGTCTGTGTTATTAAGTTAAATGTCACTTTCAAATACAGGATATGTTGATAT
TAGAATGTTCAACTTTATTTCCTCATTTAAGCAAATTACAGTGTGAAGAATGTAACTGCAGCAATTTATAAAAATCA
TATCACATTCAATTATGAGAGCAAACTTGTTTTGTAGACTTGAACTAGTTTCAATTAATCTTGGAGTTATCATTTCA
AAAATTCTAAACAGAGAGAAATACGGAGTGTAATAATGGTAGGTCTTTGGGTAAGCTGCTTCCAGGAAAAGAAAGCA
ATTATATATGTTCACATAGCACTGACAAGGAGAAACAAAACTTTGGACGGCAAAGAACTTGCATTAGTCTTITTTGAC
ATGTITCCTIGTGGTGTGATTTATTACGTAGACAATCAGCTCAACTTCTCAAGTTTGATATCCTTGGAATCATTITGARAA
TITAAATTTTAATGAAAATTCATTAATTCCAAGGCCAAAAGAAGTGATICTAATTGCTTITGAGAATCAGACTATGA
AAGAATTCTTTGGCAAACTTGCACTGTICTTITTICTCTTTITATCATTGGTTGCTTCGTAGGTACTTAATTGAAGGTCCT
CTGATTATCAGCACGGGCTGACATCAGTTCACTCCATGCATTTTAAACAGTAGGCCAGATGTTTAAAGGATCAGCTG
AAGCATCGATAGCATGCTAGGGTGAATAATAAAATTTTCATTATCTACAAGAAGCAAATAAAAAGCATAAGCATTTT
CCCCCATTATCCTGAAGGAGAAGATGAATGCCTAAGCAACATTTITAAGAATGGGTTGAGTGTGGCCTGTGGGAAAAT
TTGGGTAGAAAACTTGTAGTTAGCTAATGTATATACTGTTTGCCTCTTTAGCTCACCATATACCCACACACATGGGC
ATGCATGCATACAGACAGACACATACAATACACACAACAAACAGGAAATTCAGATATACTGAAGAAATGTATTITAAG
GGATTACTAAGTTTTTGTAAATAAAATCCTTTAAGATGCTGAGAAACAATGGAAGAGAAGTAGGACATGATGGCTCA
TACTTTCGTAATTITACTIGTTTAACGTTIGCCAAGGTITTAAATTAATGTAGATGTITITTTGTGGCTAGGATTAATGAT
CTAACAGTTTGGAATAATTAGGCACTTTITATCACCTAGAAAGCCCAGAAACCCAGCATGCAAAAATTCTGGTATGTC
TGCATTTTACACTTAGATATAACAGAGAAATGACAAGTAGTCAAGTGGATAGAGAAACGAATGATTCTTCACACATG
CACACACACATAGAAATTGTCTTTTTAATAGTATTTTAATGTAACACATTITATGCATAATTTCTCCATAGTGTTTAT
CTTATAGTGAATATGTGATGAATAGTCTCTAACATTAGTGGTTTTATAGATTAAACATAATTAAGGCTTTATATATT
ARAGAGTCAATTGGTGACATTICTAATATAAACATGTTTATCTICATATACATTGAAATATTAGATAATTICATTICGTTG
AGAATAAATCGAATGAGTCAAAACTTTTAACCTCCACTTITGAGCTITGTAATAGTATCCACTGAAAATATTCATGAA
AATTTTTAAGTCATTTCTATTTATATATTCAGTCCAAACATCTCACAAGTTTAAAATGTAAACTCAAGAATATAATT
TCTGTATTCTACAATTGGAAGCATCCATCATATCAGATGAACTTATATAGTTTGTGAAATTTTGCAAACTTTICTGTT
TAGTAAATCTTAATGTCAAACATTITTAACTTCCAGGTIGTCTTTCTTTITCAGTTTTAATATCCGCGATCTTTIGTATA
CTCGTTGAATGGATTCTCAATAAGTAACCCACAAATATATATACATACTATGTACCTACAAAAAATAATARAAAGTA
AAGAAATCGACACTTATCCATACCTGTCCCATAGTAATAAACTATTCATAAGTATATTTGAAAGATATGAGAATCAT
AAAAGTTCGTGTTTGCACCCTTTITGTGCGTGGAATCCTAGGTTTGCATTITTGTGGATCTAGACTTITTIGGAGTGTGG
AAATAAATGAAACAAATAATCGAGACCCAGICTTATATTICAGGTTATCATTTTACTACATAAAGCATAAATAACATT
TGCAGTTTGTTTCTATGGCTAGCTCTAAAGTCTTAGCAACGAGAACATTATAGAAAGACTTCAACTGTAGCTTCCAG
CAGAACTTCTGAGGTTCCGTTTATGGACTAAGCAGCAGTTGAGGGGGACAAAACTCATAGGCAATTGATCACTCCAA
AGGATAGATTGTICTTTTCTAACCTAATCAAAAGATTTATAGTGAAGGCATATTCAGATTITTGCTTGAAGGATATGGAT
ATATAATCATGTIGTIGIGIGIGTIGIGIGIGTGTIGTGTTAGACATACTTAAAACATTATTTGAGTAGAAAATTCTGCAC
AAATGGAAAAGTATAACATGTGTTATATCCACACATGTTGAGCATTTACCTGGCTIGAAACATCAAAAGCTGAATTGA
CITTAATTGAATGTTGAATACTTAATAGTTACTTTGTAGTGACTCACTATTAAAACATTATCTCAAGCTTITGTCAGAA
TTAATTITTTTAAAAAACTCAGATTAGTGTCAGGTTTACTGAAACAGCAGATCTGAAATTACTGTIGTITITTTITTICC
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TTTCAATAATCAGTTTCTAATCCAAAATTGAATATCAGTTCCAACTCTACATTCAGTTTCTGTTTTACTTGTTTGGA
CTGGCTTTTGGTTCTGTTTTCCACATAGATCCTCTCTGTGTAAGACAAAGCCATTTGTGCAGATTAAATTTTACTGA
GCGTGTTAACCTATTTAAAACATTICATCCAAARAGACTAGTATGAATTCTTCATATGGCAAGCTGCTTGTTTTAARA
CITCCATTTATTCTAAAATCCTTTTTACTTATACTTTTTAAGAAACGTATTCCCGATATACAAAAGTAACACATGCT
CATTAAAACAAATTAAAAATAGTATTGTATAAAGAGCTGATACATTITCTGCCTTGCCCCATTTAACTTICTTAAGTG
TTCATGTGAATCATCCATTCACATCAAGACATTTATCTGTATTCATATGAACGTGTTTTAATATATATAACATATAT
AGAATTTTATATAAACTTTCCTTTTAAAATAGAAATGAAATTATATGATATATTTATTCTGTGTCTAGCTCTTGTCA
CGTAATTATTCAAGAACATATTTCTAGGTTAATATCTGTATTICTTAGGTAGCATTCACTAACTCCTCATCTACTTGT
TITCTICCATTCTAATTGTGTTTAACATITCTITCATACAATTGGTTGTCATTTGGTCTTICTTTCATGGAGGGTGCAT
AATGTTCATTCTCACCAATTCTTTACACTTTACATAACTGCTTGATACGAAGCCAGACCTTATAAATATCAACAAAG
CAGGAACACTGTAATCAGCTATCAGTTTCAGTTGAGCTGAATGACCCTGAATATGTGTACACATATTTTCCAGGAGA
TITTTAAAACTGACACCTCAGATTTCTAAGACCTGGAGARAATCAGCATGAGAAACATTGATCTATATTATTCCGTGAA
ATGATTTCACTAAATAGTGAAGCATCTCCCACATGTGGACTCTGTAATTTATTAGAATAAAGAGTTCATGTGCTTCT
GAAGAACTTGAACTACTCTTCTGGCCTCCGTACATTIGGTTITCTTAGCTATAGGAAGGCTGAGCATGTTTTTCCTATG
CGTTTCCTTTCTAGCTCATCATTTTAGTGACARAACAATCTTTCGTGGTGTTGCTCTAGCTATAGAATTGTITTCAGA
TTCATTTGACCAAAGGTGGCAAATACAACAGTCCCAACAAAAACAAAAGACCTATTACAGAATGATGGAAATGACCC
CAGGGAACAATGGCACCTCCACATTTCTTAATTCCAAGGTTATAAGCAGTGGTGTGGACAATTCTCAATTCCAATGC
TGAATCGCCTTCTAATTITCAAATACCTGTGCTAAAAATTATTTACGTCTACTGARATAATGAACTGGACCCCACCAG
GAATGGCCGATATGCTTGTAGTCAGAGCACAACTGTAGAAAGAAAATAACATTTTAATTTATAGAGGTATGATGATA
GCTGTTTCATACTGTTTTCAGAACGATGAATGGCCTGCTCAGTAGTTTCTTGTCATCGTACTGAGACACTTTAATTT
CTTACCAGCTGAGATGAGGAATACGAGCCCAGTGTGCAGGTGAAATTGGTTAACAGGAGCCATTAAAATTTGGAAGA
GTCAGAATAGCATCAATCAAAATGCTTTCAGTGTAGGAAGTAAACATGTACTAGCCTGACCCACCTGTICTTTTICTTT
TAGGTATGTTGGTAATATTACAATCATTITTGAGGTATCCATAAACAACTGCTTAGATCTGAAGAATTGTATATCTTT
CITTACTCTGCCCTGGCCTGGGGTTATGGTTCTCATTGAGCTCTAACCTTTCAGRAARAAAAATGTAGAGAAGTGGTT
CAAGAAGAATGCTTTATCTTGCTTCATARAAATGATAGTGATAGTTTTATTGAAGGCTTACTATGTGCCAGGCCARA
GIGCGITTTATTATCGTTCCCATITTCCAGGCAAAGAAGCTGGAGCACAGAGAGGCTAAGTGAGTTGTCCAGGATGG
CTCAGCTAACATGCTGCAGTTGGGATTTGCACCCAGACCAACTTCTTITICAACCACTGTICCCATCCTGIGTICTTCTC
TACTCAARAAAGTGTTTCAGCTCCAAACCTGARACTTTAAAGARAAGGAAATCCTTAGTGGAAAGACTAGGTTTTAGT
CACAAATTATCTCCTTCCTITACATTATTTIGICTICTITTTTCARAATACTCCAAGCTTTGATTAAAACTGTCTATCACTA
GGAACATTGTAGAATTGCTAAGGTGGAATTGTITAAAAGAACTCAATTCCAATTAACTTTGCCATTGATTACTGTGTG
TTICTGGAGGGGTGTITCTITTCTTTCAGGTTAATGATGCTTITATTGTATATCTCAAAGATTAAAAATAACAATGAAGGA
AGTAGCAAACCGGAACTTCTCTCACAATGCATCTTTCAATCTCGTIGCTTITAAATGAAGATARAATCATGGCTGTGGT
AAGGTTGCAGGAAGGATGATATAGATTAAGTTTCTTGCAAACTGCCCTCTGAATTTTCAATAGCTGTAGAAGGTATT
GGTITTTCCAAAAAATTGACAAATTGAGGATTCATTCAGCAGTTITTITTICTAGGTCTCTTACCAGAAAGTGATCACTA
AAAAGTGTAGGGAAACCACTCAAAGTTGGATAGATCATTATTITTCACTTAAGCATTITAATTTCTTGAAGGAGCTTT
ATAATGCAACAAAGAATTTACAGTCCTGTGTCACCGCTTAAATTTTCTAGGGTCATCAGTAAACTCAGTGGAAATAA
ATTAGTTCATGAATATAATTGACCCTTAAATTICTGTCACTGTGCAAGTAATCGGTGGGTCTGCTGGATATGGCTTTC
GAGCAGACAGGTCAACTTCTTCAAACAGAGAAGAAGCATAGCATAAATTGAAGACAAATAACAAACTACTTGTTTCC
TCCTTCTTTGGCATCACCCTATGGATGGAGTATGCATTTATAATTTAACACAATCAAGAGATCTTTATTATCCTACT
TTTGGGTACAACTGCTITICGTTTCTCTTTTGAATCTCTACAGCTATTTAAAAATCTGTTTTGTAAAATTCTTTAAARA
ACTAAAACATCAGATTCATATTTCAGGTATCTTACTATCTTATACCAACTTAAGCATCCAGTATTATCACCCACCCT
TCCCCTGAGTGAATCCTTAGCACTGGGCTCTTICCTGTTITATCCCTGTGCATGCTGAGCTCTTTCTGGCCTTCAAGT
CTACTTCCGTITGCAACTGTTGTCIGAATGGTICTICTCTATGTICCTTCTTACTCTCTARATATTTCGGAATTTAAAGCC
TGGAATAATCTACCTTAGTCCAAAAGATATGCTACACTATTCTAGTTICACAATGATCTCACACTGCCGTITGATACAC
AACATTTAATATCAACTTAATATCTATTTCAGTTCATTACGAGGTCACTTATGCTACATCTTATATTGTTGCCTTGG
ACTTTTATTATCTCTTICATATATGTGTTTATGGTGCTCCCACCCTCACGAGAAGTTGCAAATACCATGTTAGCTGTC
TGATGGCTTTICTATGTTIGTCAGGTATACCATTTICCCAACCAGTITGGCATTCAATGATTAAGTTCATTAACAAAGAAT
TGTATGTGTTGAAAAAGATGTTTITTTTCTTAATGAAGCACTTIGTITTITATTTTTTITAATGARATCCACCCTCTTAAT
AARTTTTAAGTGCACAATACAGTATTGTTAAATATAAGCAAAATGTTGCATAGCAGATCTTTATAATTTITTTTAACC
CTACATGCCTGATAGTCTATACCCATTGCACAGCATCTCACCATTTCTTCCCTCCTCCAGCCCTTAGCAACCACCAT
TGTACTTTCTGTTTCTATAATTTTGACTACTTTAGATACCTCATGTAAGTGGATGCGTGCAGTATTITGICCTTTTAC
GACTIGCTTATITTATTITAGCAAAATGGCTACAAGATTCATCCACATTGTAGCATATGGTAAGATTICCTTIITIGTIG
GCAGAATGATATTCCATTIGTATGTATATAACATAGCTTTATACATTCCCCTGTCRAATAGACATTTAGTTTGTTCACA
CCTCTTGGCTACTGTAAAAATGCTACAATAAACATGGGAATGCAGATATCTICTTCAAGATCCTAAATTGAATTCGTT
TAGATAAATATCCAGATGCGGGATTGCTAGATCTTATGGTAGTTATATTTTITTATTITTITTGAGGAAACTCCATATT
GTTTTCCACAAAAGCTGCACAATTTTATATTTCCACCAGCAGTCTACATCTCCAATTITTCCTACACCTTCACCAACA
CATGTAATGATCTTIGGGCTTTTTTTTTTTITTTTTTTAATAATGGTTATCCTAATCCGTGAGGTAGTATATCATTGT
GGATTTGATTTIGCATTTCCCTGGTAGTTAGTGATGTTGAACATCTTTTCATATAACTGTTGGTCATTTTAATGTCTT
CTTTGGAGAAATATCTATTCAATTICCTTTGTTCACTTTAAARAATTGGGTTGTTCGAATTTTTGTTGTTGTTGTTATT
ACGTTCCTCATGTATTTTAGATATTGACACCTTIATCAGATATATGGTTTGCAAACCTTITICTCTCATTCTATAGGTT
GCTTTTAATTCTGTTGATTGTTTCCCTIGCTTTIGTAGAAGCTTITTTAGTTIGATATATTITCTGCTTATCTAGTITTTG
TTTTTGTTGGCTGTCCTTTTAGCGTCATATCCAAAAAAAATTATTGTGAAGACCAATGTCAGGARATTTTTCCCTTA
TGTITTTCTTCTATGAGTTTCATAGTTTCAGATCTTATTTTTAAGTCTTTACTCCATTTCATTTTGAGTTGATTTTTA
TGTATAGTTTAAGTTAAAGGTCCAATTCCATTCTITTGCAATGTGTATATCCAGTTTTCCCAGCACCATTGGTTGAAG
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AGGATATCCTTTCCCAGTTIGIGTATICTTGGCACCCCTATTGAAGGTGATGCTAGGTTTATTTCTGGGATCTCTATT
CTIGTTCCATTGGTCTATATGTCTGCCTTTATGACACTATCGTGCGCTCTTGACTGAGGTAGCTITGGTAATTCATTT
TGAAACTAGCAAGTGTGATGCCTCCAGTTTATTCTTCTTCCTCAAGACTGTTITTGGCTATTTGGAGTCGTTTGTGGT
TTCATATGAATTTTAGGAAATTTACCTTATTTCTGTAAAAAATGCGATTGGGATTATGATAGGAATTACACTGTATC
TGTAGATGGTTTGGATATATAGACTTTTAAATGACACATCAGATGTATTITCCATTITATTITTTGTCATCTTCAATTTC
TTTCAACAATATTTCATAGCTTITCAGCACACACATCTTTTACCTTICTTGGTITGGGTATTTACTAAGTTATTTATTCT
TTTTATTGCTATTGTAAATGAGATTGTTTTCTAAATTTCCTGTTTTTATGTTGCTAGCGTATAGAAACGCAACTGTT
GAATGATGACTTTGTATCCTGCAACTTTGCTGAATTIGTTTATTIGGTTCTAACCATGTCTCTGTGTGGCGTCACTCT
TAAGATTTITCTACGTATCAGATCATCTAATTTGCAAACAGATATAATTITTACATCTTICCTTTICCAAATTITGATGTAT
TTTATTTCTCTTTCTTATCTAATTGTTCTGGCTAGTACTTICTGGTACGATTTTGAAAAGAAGTGGCAAAAGTGTGCA
TTCTTGTCTTGTTTCTIGATCTTAAGGGAAAAGATTTTCAGTCTTTTGCCATTAAATGTGATATTCACTGTGGGTTTT
TCATATACGGTTTTIATTATGTTGCGGTAATTICGTTCTATTICCTAGTTTIGTTIGTGTIGTITTTITATCATGAAAGTGTT
GAAACTTGTTAAGCGCTITTTCTGCAGCTATTGAGATGACCATAGATTTTITAGCCTTTGTTCTGTTAATGTTGTGTA
TCACACTGATTAGTITTTCATAAATTGAACCATTTTTGCATTCCAAGAATAAATCCTATATGGCTCTICGTGTATAATC
CTTTCAATATACTGTITGAGTTCAGTTTGCTAGTATTTTAATGAGTTATITTGCTTCTATATTTATCAGCGGTATTGT
TCTGTACTTTTCTCCTAGTIGICTTTTATTGACTTITGATATCAGGATACTGATGCCCCTTGTAGAATGAGCTTGGAAG
TGTTCTCTTICICTITAATTTTTCTGAAGAATTTGAGAAGGATTGGTIGTITAATTCTTCTTTAACTGTITCATTAGATTT
CACCAGTGATGACATTTGGTICCTGGGCTTITTICTTTGTTGGAAGGTTTTGGACTACTGATTCAATCTCCTTACTAGTT
TCGGCCTACTCAGATTTTCTATTITICTTCAAGATTCAATATTGGTAGATTGCATGTTTCAAGGAATTTGTTCATTTTT
TTCTAGGTTAACATACAGTTGTTTACAGCAGTGTCTTATAATCATTTGCATTICTTTTTGGATACCAGTTGTAATGTC
TCCTICTTTCATTTCIGATTTTACTTATTTGAATTTTCCTTITTITTTTITTITTTITITTACTTAATCTACCTAAAGATT
TGICAATTTTATTGATTTGTTTTTARAAAAACTCTTAGCTTTIGTTGATTITTICTATTIGTTTTCTATTTCAATTTTGG
CTTTTTTCTGATCTAATCTTAATATTTCCTTCCCICTIGCTAACTTTGGGCTTAGTTTGTCCTTICTTTTTCTAAGTCT
TTGAGGAAGARAATGGCAAGGACATGACTTICTTTAGCAGTTGGAAGGACAATGCTGTAAATACTCAAAAATTAATT
ATTTTTATAGTGACAAAAACAAAATAAAAAACACTTCAAAGCAAATGAAAGTTTATCATTTAATTTATCAAATCACT
AAGCAGACTGCTTGATCAGAGAGAAGATACTCATATGATCACATAARAACTGRAAAGATTAAGAGGTAAGGACATTCAT
GTTATCATTACATCTAACTTTICTTATTTCCAAGATGGAGAAACTGAGGGTTGGAGAAARAGAAAGATTTCTTTGTTA
GATACAAACAGACAGGACTAAACTCAGTATAGCAGCCTCCTAAATTCCAAAGTATCATGATACTGTGATITTATGCA
TTCTTCAGAARAATAGTAGAGCCACTGGATTCTGGCAAAGAAGTTATATAAAATGTCAAGTTCTTICCTITTGCCTCAG
AAATGAAGTTTTATGTTCCAAAATTGATTGGGAAGTTCTCCTTATACCTCACATCACGTICTACTATTTTACATTGTT
TACTTTTGAAGAATTTTTTTAATTGACAAATAATAATTGTACATATTICATGGAGAACCTAGTGATGTTTTTATATAT
GTAATGTATAGTGATCAGATCAGGGTAATTAGCATATCCATTATCTCARACATTGGTCATTITATTITGTGTTGGGAAC
ATTCAACGTTCTICCTTCTAGCCATTTGAAACTTCTATATTATTGCTAACTATAGTCACCATTCAGTCGTATAGAGCA
CTAGAACTTATTTCTCCTATCTAGCTATAATTTATTTTITAAATATGCTITTITGAATCTGTTACTATARATTGAATGT
CACATCGTITTTGAAAATATTICTTAATTITATGCTICAACAGGCAAGATTACACACCTGTGATAATATCTTITAATTITAAA
ACATTACTCTGTTTAATTTACCAGAATATGGAACCCTAGTCATTITTAGAGGTGGAGCAAATTTCAGTGATAATCTAG
TGCAAATTTCTCATCTTATGAATGAGGAGATTGAGTCTGATATAAGGGACGAGATTTTCGTCAATGAGCAGCTTGTT
AACATTAGCTCTGTGATAGAACACAGGCACTTGTCCTCCCAGGCCGGTGTTTCTTCTACTCTATGATGGGCTGTITTT
GTTGTAGTTTTTAAACAGCAGCATTTTCACCATGCATAGTTTTCTTCCAAAGTTCGTTICTTAACGTTTTTGCACAGA
ATAACTAGATTTTGGAAGTAGAAAAAGGAAATTCTCTTTGCATCCTTGTATCTCTGGTTATTTTICTTIGTICCTTTGA
TCTCTCTCTCCTCCCCTCCCCTCCCCTCCCCTCCCCTTCCCTTCCCTCCCCTICTCCTTICCCTTCCCTTICCCTTCCCT
CCCCTCTICTCACACATTAGAGAAAGAGTTAAGGTATTAAAGAATACATAATACTATTAAATTTCCTTCACATAGAGA
AAGGAATGAAAAAAAGTGAAAAATGGTCCTCACCAAATGTCCAAACTTCTGTAGGTCATTICCATAGTATCAGCAAT
GTCCTGTATGGTGCCTCGGGGATATGTAAGCAAATGAGCAAGTGGTTAGCTAATTCTAGCTITGGCAAACACTTGTT
ATGGCTTACTTGAGGAGAAGTCACTTCTCCAAAGTGAAAATAATGTGCACAGGTCAATTAGAATTITTTTTGTAGAAA
AGGAAARATACTTTGTAGGGACATGGATGAATCTGGAAACCATCGTTICTCAGCARACTATTGCAAGGACAAAAAACCA
AACACCGCATGTTCTCACTCATAGGTGGGAATTGAACAATGAGAACACATGGACACAGGAAGGGGAACATCACACAC
CGGGGCCTGTTGTGGECTGGGGGGAGGGTGGAGGGATAGCATTAGGAGATATACTTAATGCTAAATGACCAGTTAAT
GGGTGCAGGACACCAACATGGCACATGTATACATATGTAACAAACCTGCACGTTGTGCACATGTACCCTAAAACTTA
AAGTATAATAAAAAAAAAAARAGAAGAARATACCTCCTTATGCTCCTGACTTATITTICTITITGGTTCCTCAGTICCTC
TTCTCICTCTCTICTICTCTICTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACACACATACCCCACATA
TACAATATGATTAAGGATATATGTGAATAATGAAAGCTTICTTGTGTATAGATTITAGAAGTCTAATGGACARAATCAA
TATTTTCCTATGTGCATTTAATTCCCCCCTITTGATTTAGGTATATAGTCTTTITTTTAAAAAAGAGAAAAARAATTAG
GTGACCTTAAGGTATAGATCCTACTTITCAAAAGGTTTACAGAACTAGGGAGAGGAACATGGACAAGATTTAAAGAAC
TATTTTAAGCAGAATAAAATGTGATTTATGAACAAAGCATATATTATTTGTGCGTATGTGTGTGTGCCAACAAAGAT
GCAATTAGGAGATTGCACAGGGAGATGTCATTAGAACCAACCTTAACGGGTGAGAAGTCTTTGAAGACATTTAGAAC
ATGGAAGATCTICTGACAGAGGGAACAAAGGCATAGTGACAAAAGTCAAGGGCATATTTAGGACTGGAGAGTGGTATG
TGTGGCTTGAGAGTGGGCGAGAAAAAACAACAATGCCTCTGTAATAGGAAAGTAGACAGAGGCATGACATTAAGAGC
TTTGCCAGCTGTGCTAAAAGTAGTGAACAAGAGCTAACAAAGTGAAGAAATGTACCTTTITCTGATGTGTATCATTCC
CTTATTICATATACTICTTIGAGGGGGAAATTCATTCTGTGTTGATCTAGTAAACTACTACAGGACCAAATGATAAAAA
GAAGTATAGGAAAGAATGTITTCAGCATACTTITACGAGATAACTTICCTTGTAGCTATTCTCCATAGTATTTTGAGCAT
CACAAAGCAATGAGCTGAAACTGTCTAAGCCAAAATTGACTTIGTCATCTGTTAGGGATGCTTAGATGAGAATTCTAC
ATTTGAGAGCTTICTTAGATTCATTGACCACTATGTICCCATTCTAAGATCCATGAATGCGTGACCTAACTATTACACC
TTCTTTTAGTCTGATTIGTCAATTTTGTATTTTCAATTGTGCAAGTTTCTAAAACTATTTTAGGAAGATAAATCTAGC
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AGTGGTGTGGGAATAGACAAGAGAGAAGGGGAAAGACTCTTCAGGAAACTAAACTCACAATTTATGAGTATICTITTA
TTGCCCAAGTCTTCCCAAAGTCTTTCATCAAGAAAGAGGCATTGCAACTCTICCTTTTATAGTITTIGTTTITTATTICTGG
AGCAGTGATGTTTIGGTGGAGTTGTTCCTCAGTGCGTAATTAAAGGGCCTATGACAATTACAGTTCATCTCCTGCTG
CTCAAGGTACTGCAGATATTTGGATCTACTACTCTCATTICATTITCCAATTAATGTCAGCTTTAGATTTCCTTCAGTA
TGCTATGTTATAAAATTTGATTATCGTTGTGCCCACCTTCCCACTTAATTTCAAGCAGGTTTICTCGATTACCTGACT
AAACTAATGAAATCTGACTAACCCAATATCTGTGGACAGTAGTGTGATGTTACTGATTITTTGTATGATTAGTCAAGT
CATATTCATGCCACGTTTTCATATAGTACCATAAAGGATATTCTTICTCGTIGGTCCTTTTICTTTTATTCTGAACATAC
AATGAGAAGACCGGTAAAGTGGGCTAGGAAATTAAAGAAAAATACAAATGGCAAAARATATGGGTCACTCGAAGTCT
AGAATAGAGAGCACAATCAATITTGAATTAAGGGGTGATAAGGTGATTITGGTCAGGTGACTGGTGAAACAGGARAGA
AACTATACTTITTTGAAGTGTTTCATCCATGTGTTAAGATTCATTTGGGGTCAAGAATCTAAATTTCATATCCCTGGG
AGTGGAAACTAAGTAAAAAAAAAAATTATGGACCTTGGTTTAATAGCTAGAGGAGCAAGAGTGTATCTTTATGTGAC
TTAACTTCTATGTGAAAAGTGAACCTTAAGATTAATTATTGGGGGAATTTACTTACTCAGGTTCTATGCCTAGATGG
TCTGCCCAACTAAGAAAACTTATTTTCCTGTITACTCCATCCTATTTTTCATACTTTITATACTGCACTTGCAGARAAG
CATATATTTCTACCCAATACGAAAATTCCTGGGAACATATTTTTCTACATTTCCCARAATTACTTCAAAAAGTAAACT
TAGGTTATTTCATGATCTCCATTACAATGGACAGGTGGCCTTATTGAATGTTGTCCTGTGAATACAAAGATCCAGAG
TTTAAAGAACAAGGTGTACTTGCATCTCCCACTTAGGGTTTGCTTGTGGTGGAGAGAGAATCTAGTTTIGCTTAAAAG
GATGACAGTGCAGTGCCCCAAAATATCTIGATATCATTAAAAGTCTCATATTTIGTCTTICGTAACTTCTCTAGGGCTG
TCGATGACAGGAGACCCTTAACTCCTATGCCTTGATTATGTGAATAAGCACATGAAAATATTTTAGTTATCTTAGTT
CACTTTTAAACTAAGTTTCAATTATCACTAGATTCTAAATATCATCATTGAGCCGTTCTTAAGGAACTGATTITTCTA
CATATTCATTCACTTCACCTATATCTAGTGTIGTCTACTATTTGCCAAGAAAAATTTACTCTCTTAATTCAGCATTCC
ATATACTTAACATCATAAAAAGTAGGCCATTITTAGTTTTCTAAATTATTTATTTAAACATTTCTTTAAAATTACAT
TCTATCATTACACTATATTTCAACACTACAGTAAGCAGCCTATTTIGTGATTTTTCCITATATAAAATACATAATTG
ARATTAAAAATGAAGTTACCAAGAGCCATTTTCACTCTGGGGAATGCACATTTATARATTATGGGGTTATTTITTICT
TCATCAGCTTTCATATTATTAAACTTTGTCTCTTCATAATTACAGAGATGACTAGACACAGAAGGGAATTTAACATT
TGGTGTGCATTTGTICTAACCTATACTTTATGTTAGAAAATACATTTCCATTTGAAAAAAAATCAGTAATTGTGGGTG
TGATCAAGAGGGCAGCCTGARAGTCGGGTGATGTGACTCACACCTGTAATCCCAGCATTTITTGGAGGCCAAGGTGGG
ATTATCGATTGAGCCCAGGAGTTCAAAACCAGCCTGGGCAACACAGTGAGAGCCTGTCTCTATTAGGGGGAAAAAAR
AAAAMAGAGGAAGTTAGCCTGAGGCAATGTAAATGAAATACATATTTCAAGGATATTTATACATGATTCACGTTATT
CATATAAAGATGTGCCAGAGAAGACTATAGGTACGTTATTTTACACTATTTTGCTAGGATTTTAAGAAATTCAATGT
GTITTTTATTTCAGTTAACTTAGAAAACTTACCTAACTTATACTTCTCATGGACACAAAAGTTTTTAAAGATAGGATC
AAAAAGCCCACATGGTGAAGCATTTTGAACTGGATGAAAAACATCTATTATCTTTAAAATTTTATGATATTACTGAT
TGTAATAGACTCCCTTTTTAAGAAATCATTCCTTATAGAACATAAGGTTTACATTTACAATCAACAATTTCTATCCT
TACTACAATAAAGGCACATATAAAAAGTACAGTTGCATATTTAGCAGGTTTAATTGTACATTTTAATGTAGAAATCA
ATTCAATTCTTTCATTTATCAGCATTATTACAGTGATTTCAAATTAAGCATAGGTAACTTTGATATAGATAAATGAT
GTACACAGCAGTTAAATTTTATTITICAATTATGTAGTAATTGTATAACCTAGGCAGTATAATTTGTAAACTTTGTAT
TTTATTATTATGCTTICTCCCACTTGGCATAAGCACAACACTTCCTAAAAGCATAATTTTCTATAGACTTAATAACTC
CCTAAAAACCTGTTTTGGACCCCTATACTATTTGATATAGGCAGAAAAAARAACATAATCCATGCTCAAATTTGAAARA
ATGACTGGTCACATTTGGTATAATACTAAAGGTAAATAAAATCAAGAGTCTATGAACATTTCCGGACCTGCACATTT
GTTTTATTAAAATGCATAATTGTCTTTAGTGTGTTTCTATTTGTTTATACTCTACTGATTTTAATTAAAAATACCAA
AATACGTTTATTAAARAAACTGTCAGAATCTAAGTTGTTAAATATACTTAACTAGGAAAGTAACTGTTTAAACGAGAT
AATTTATAGAGAAATGTGGTGTATTGCCAATTAGATGTCAAGATACAATACAACTGATAATGAAARAAGTAGCATTTT
CTTAGGGATGGAATACAGTGTAAGGAACACCCCAGTAAGAATACAAARATTACTGAAAAAARATCTTCCTTICCTGAA
AAACCAAGTGCCCTTCAAGTGCAGAACCTCATCCAACTAATTGTTAGGTATCACTAAAGCCTGATACCTTCAATTTT
CTGGATCATTCAAGCTGTATTTTTGAGTICCTTATACTAGAGGAGGTAAAGAGCTATAAAAACACTTAATGGTATCTG
ATGTGAACTGTGGATCACTTTGACCCATCACTTCTACGICTACATCTTGGATAAATTICCCATTIGTITGTICATAGATTG
TACAGGTTTAATGGTGCGTTTGTGGAGGGGGCTCGCTTATAGAAAATGCGAGACTCTGAAGGGATAAGGAATAAATGT
ATCACTTCAGGTICTITTTATTTGAAATTGGGGTCCAGAGAGCCTTTTITGTATCAGACTTGTCAAACCATTTCCATTITA
GTAATTATATATGCACTAGCACTTATTCCTACTTACCTCACCTCTTTATGCCCATTTCCTTGTAGTTIGCGGTTATGC
ATGAATAATTTATTGCACCCCITACCAACAATGGAATAARACTTCCATTICTGAAAGCTTTCCATACTCATTTCCAAT
AGCAATAGGGTTTITTTITAACGGACGTATTACAAATGTACGAGTCAGTTGAACATAGTATTICCTCTTTGTAAGAACTC
CAAGTGGATGCATGCTGTTGTICTCAAATCTCAATTAGACCTTGCTTTGAGGTCCCTTCATTGCCAGTCATCTGTTICT
CCTTCCCCTGACTTGAGTATTTCTICCAGATATAGATAATACATTTTICCCAACTCTGTGTTCCAAGAACTGACAGTGG
CTTTCATTCATTTTIGTITIGTTIGTTIGTITICTTCTCGTTCTCAAGTATCCCGCAGTCTACTGTTTICTTCCCTCCATT
CGTTTGTCCTTTCAGAGTTTCAAAATCCAGCATAGGTACTTCTTCTAAAATGTCTTACCCTTCACATACACACACCA
CTTGAGACCCCATCAGCCTCTGTCCACACAGTTTGGTTACATTCATAGACTATTTTTATACATCAAAATATTTGAAA
ATTTTAGGGTAAATCTCAGTAGTCATTCATTTTTGCTCTTATTCAACCAATACTAGTICAATCAGCCTGTGCCAGGTT
TTGTTGCAGGTACCAGGTATCCATCCATAAAGAARACAACGTCCCTTTGTTGTGGAATTTACATTTTAGCAGGGGAG
GCAAAGAACCCAATAAATATGATAAAATATCAGATTAARAGTACGATGAAAAAAATCATCAGGGTAAAGGAAARAGG
GAAGCAGTATTTTAGCAAGAGTGGTGAAGAGAGGAGGCTGAGAGTGTGACATCTGAGCAGAGACCTAAATCAAGTCA
AGGAATGAAACATGCTACTATCTAAAGAAATGAGTCAGGATAAGGAACTAGTAAGAGCCGAGGCCCAGAGATGTGAA
TATGCTIGTTCCAGGAACAGCAAAGAGACTGGTITGATATGATGTGAAAAATGAGAAGAAACCTTATGATATGTGTCAA
GAGAAAAAAARAATTTAAAAGCATGCTTGGGAACGGAGGCCTCCAGATGAAAAAARARAACACAGTTCAAATCCTTG
TTCATGCATTTAGTTTGCTTTGCAATCTTGGGCAAAATGTTAAATTTICTGTACGTTTITATCTTCCTCATTTITAAAA
TAGGCACAAGGACATCTACTTAATAGGTTCATTGTGAGGAGTAAATGAGATGATATATCTAGGATGCCTGGCATTAT
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ATCATACACTTAATAATACACTGAATAAATAATAGTTATGTICTATITATTTICCTTATCGTITTITTATTATTATTITCAA
TGCACAGACCTGTTCATAAGATAATGATAAATATTAGTGGCAGARACTGAAGATGTTATARAATTATTAGGAGGCGGG
ACCACTCAGTTCAATGTATCTGTTTTAATATAGTCAGCAAAAGTGTGAAGATACCAACAATTAAATTTCAATGCATT
CTTCCATTTCACTAGTTTTATAAACTGATGAACTACCAGAATGTCAATGTATGAATTGCATACTCATTCTTAACAAA
CAGATTTGCAAAATTATGTGTAAAATTAGCCCTCAGCCTTCCAATTTIGTITATTIGTCATATTTICATGGAARATACATAA
TCTGTAAATTTITGITTTAATGATATGTGAAACTGCCTAAAGTAGAGTCTTGGCAACTACTTCACATTTGTCCTICCA
GAGATAGTGGATAAAAGTGTCAATAAATGAACACTCTATATTCACTAATCACAGGCAAGGGACAAGGAACAGAGTGG
TCACAAAATACCACAAAATTAAAGCACATTCCAAATTAAATATATATGTITTTTATTACAGATAATGTTTGCTAGACT
CTTTCTAATTATCTGCAAAGATTTTAGGAATGTTTTAATGTTTTAATATTTACACACCTGTGTATTITCAAGTTCAGT
CAAACACTATTGTTAAAACTAAATCTTCTCATCTCTAATAATAAGATGTGAACTTATCTIGGAAGGTGGTTATTAGG
ATGGGAGAGATAATGTATTTCATTCAAAGTAAAAATATTTICTCTGTTTCTATCTTITCTCTITICTCTGTCATCTATTT
ATCATCTATATCCAGGTATCTATGCACCTATGTAGACTAGCATTCAATGAACCATAGATATTATTAGTAGTAGAATT
GTTACTAATATTAAAATAAGAAGTATTTAAGAAGAAACATGTCCTARAGCATAAGGTCAATTATTACTCTCATGTTT
TTTGGCATATGAAGCCTAAAAAGTGTCAATTTCAAGAGAGTATTAATAAAGATTGTGATAACTGAAAGGTTCCTGCT
TGAAATTTTGIGTGGTICTTACAAATATATAAACTCTAAGCATTTCAGTGAGCCAATTACTGACTAGGCACTATGTCT
TATGACTCTTTTGTCATAGTATGTAAAAAACAAAGAGTAGAGACATCATAAAAATTATAGTAGATGGGCACTAGGGA
ATTACGCAAAATAATTTGTAGATTTAATGTGAAACCAAAACATCTGTTCAAGTCAATTTCCCACAGGTCATGTGGCA
AAGAGTATGAGTTCCAGACTGAGGAGAGGAAAAGGTTGTICTTICCACAGGGAAATARACTGAGTGTAATAAACATAA
TTTTTCTTCTTAAGCATTATTTARARCAAAAAARATGCCATTAAATCTATCTTTCCTGCCTCTICTTATCAATGCTCC
CTTCCCTTTCACCACTTIGTTTCAAACTCCAAGCCTTGGGATTTITATTTTGGCTTTTTGCCTTAATGTAACTAAAATG
AGAGCATCACAAATATGAAGCTCATCAAATAATTTAGCAGCATTTTCCCCTGTTTTTAACTTTCTCTTTGGAAACGT
AGATTTCGAAATTTAAGGGCCCAAAATATGAAATGCAATTATAATAGGCCATTTGTTCATTCAGCTTGATAAACTTG
AATAAATAGTATTGAACTTTTAATGCAAAAAGAACAAAACAAAATAGAACTCTCCACGAAGAAACTTTTCAATGTTT
GCATTTCTGTGTGAGGAGAAGGGTAATGAATGTGGGAACCTTAATGGAATCCATGTICTITCCAGTGATGACAAGGGT
CAAAATGGAGAAAAATGGTCACTTTCTACCCAGTACATTATATTAGTTCTATGTGGACAACTATAACATAGCTGATG
CTIGGTTTTCAGGCCATAAATGTAGGTATGTATTTTICCTACTATTITATAAGGCAAARATTITCTATTITGTTITAATGATTT
CTATATAGGTAGATTATTCTGICTTTAGGATTAAAAACGACCTGTAGACCAAGAGACTTITCTAATGTCCACCTTAGA
GTATATGGCTTTTACTGTTACAGTTTCCATTTCCTITTGCTTGCCCCTITGAGAGAAGGARAGGAGACATTTGGGATA
CATACATCAATGAGGAGCTATTAATGAATAAATGAATGAAATTGTCAGTCAATTTATCCACATGATCATCAATTGCC
AATAATTTTATCACCTCTIGTGGGATTAAGTAGAGGTAACAGTTTAGAAATTTGATTTTTTGAAAGCATTTAAAATGT
TCAAATATATCACTCTGGTAACTAAGGGAAAGTGTATTATTTTCTTATGCTTAGTCTTATTTTGGTTTTGCCTTTITT
AATTTAAATTGAACACTTATATCAAAGAGCTTGCAGGATTATAATTTGAATTTTTGAAGCARAGATCATTITICTTAA
CATCAAACAAAGAGTAGATACAATAGGAATAAAATCGGCAGAAAAACAAGAGTATCAAGGACAGACGGGGAGGGTGG
GTCTIGTGTTAGCATGTATTGCTATGAAGAAATAGCCGAGACTGGGTAATGTATTITTTARAAAGAGCTTTAATCGATT
CATGATTCTGCAGGTTGTACAGGAAGCAGGACACCAGCATCTACTCAGCTTCTGGGGAGGCCTCCGGGAGCTTTTAC
TCATAGTGGAAGATGAAACAGGAGTAAGCATGTCACATGGCCAGAGCAGAAGCCAGGGGGAGGTTGCCACACATTTA
AARAAARAAAAAAACAAAACAGATCGCTCAAGAACTCAGCTGCTATCATGAGGACAGCATCAAGCTGTGAGGGATCCA
CCTCCGTGACTCAAACATCTCACACCAGGCCCCAAGTCCAACACTTGGCATTATATTTCAACAAGAAAAAAAGTTTA
ATTGGCTGATGGTTCTGCAGGCTGTACAGGAAGTGTGGCACAGGCATTTGCTTGGCTCCTGGGGAGGCCTCAGGGAG
TTTTTGCTCATGGCAGAAGGTGATGCCCACACACTTTAAAAAAAANACCAGATCTCATGAAAACTCACTCACTACACT
GAGGACAATACAAAACCATGAGGGATCTIGTCCCCATGACCCAAAAACCTCCCGCCAGGCCCCACCACCAACATTIGGE
AATTATATTTCCACTTGAGATTTGAGTGGCGGCAAATATCCAAACTATATCAGGGCTCATGTCCAGTITATATGTCAA
CATGCCTGCATTCGAAACATCCTGTICCAAATCACTGCCTTGTCATAATACTTATATTTITTICTTITATTGAATACGAAC
ACAAGAAGATTAAATAATAGCATTICTACTTTAAAACAGTGGGCACCATATTAACATTGGAATAATAGTAGTAATAA
CGATAGTAATAACAATGATATAGGCTIGGGTGCGGAGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCGG
GCGGATCATGATGTCAGGAGATCGAGACCATCCTGGCTAACACAGTGAAACCCCGTCTCTACTAAARAATACAAAALA
ATTAGCTGGGCATGGTGGCAGGCACCTGTAGTCTCAGCTACTTGGGAGGCTGAGGCAGGAGAATGGCGTGAACCTGG
GATGCAGAGCTTGCAGTGAGCCGAGATCGTGCCACTGCACTCCAACCTGGGCGACAGAGCGAGACTTCATCTCAAAA
AAAAMAATTAAATAAATAAATARATAAATAATAACGATAAAAGGATATGTGTAGGTTTTITTITTTTAATAGGCTGTTAA
CATTAATAGGCATTGTGATTTCAGGGATATCATCAAACATCCTGGTCCTAAGACATCCCCTATTIGAATAGGAAGGGC
TTAAGTTAAACTTCTCATGAGCCACAATTTTCTIGATTATATGTTTGGTGTGTGTAATAGCCACCTCAGTIGATGATTT
GATTAGCCTGGACCCTITACATAATCATTGAAGTATACCCATGTTCCTTTATATACTICTTITAGTGTTGAAAGCTCAA
AATTAAGCAAAATAGTCCCCTTGATAATGTTTAGATTICTITAACATITGCTITTCTAAAGCTGGCAAATACTCTCTTCC
CAGTGTCATGAAGTTAAATAACATGITGCTTAGTGAGGACTTTAATGTTGCCATGCCATAGGAAGACCTTATTCGAA
ATCCCCTTACCTGGGAGAATGTCAGATTATTACCCCCCAACTTGTTTAACACTTTTAGGATTTTAAAGGTGTTCACA
TTTGTATTAGAACAAAATACTATTGAGAAACATTTCTAGAAAAAAATTATCTTTCCAAATTAAAATCAGTGGTATGT
AATGTAGGAGTCTGATTATAATGATTAARATACATGGGCTTTGGGCATACTGCCTAGGTGARACTCCTGGTTTATTG
CATCACTATTAGTATAACCTATGGGAGTTAACCTACGTAAGCCTCAGTTAATTTTTCTCTCAAATTGATCTAATAAT
CGTCTCTICATAGGCTTIGTITTTGATAGATATTTCAGTGTATATAATATACTTAGGACAGTGCCTGATATCAGTAAGTC
TCCTTATATGCTATTTITTCTITICTATTTITAATTATTTATGCAAGAGAAACTATTATGCTTITAACTCAATTAARATAA
AATGCCTTTIGTATTTATTCATGTCAAAGGAAATATGCAAGTATTGCATTCACTTCCTAGGTGCCTTTTITGAATTGAG
CTTTGCATGGTTAGTTTIGTATAARAGGTTCAGTGAACTTTCTCATAATGATTITTITTATTIGAACATATGGAATCCATT
AAGTGTTAGCAAAAGTCACTATCCACTGAGCTGTGTCCAGGGGCTGACAGTTATGTCTATCTCTTGCAAAAATAAAC
ACATACATAAATGCACTAAGACGTATATTACCTGTICGTICATCTCTITAGAGCATTTCCATTITTITCTTTTAAGTTTTTT
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CITTCAATGGGTITTITTATCTTTIGTGAGTACATGGTAGGTGTATATGTCAACGGGGTACATGAGGAAGGTGTATATA
TTGATGGGGTACAAGAGAGGTTTTAACACAAGCATTCAATATGAAATAGTCACATCATGGAGAATGGGTTATCTATC
CCTTCAAGCATTTGTIGCTTTGTATTACAAACATTCTAATTATACTCTGTTAGTTATTTTAAAATGTACCATTAAGTT
ATTACTGACTATAGCAACCCTATTGTGCTATGAAACAGTAGATCTTATTCTTATTTTTCTAACATCTTAGAACATTT
CCACAAACACTACCTGCTTGTTAAATATACCTATTCTAATCTICATATAATCAATTACTTITTTITCCTCTAGAATGTA
CTATGACACATCCATGGGGAAAATGTAGTAATCTAATTAAGACTATTTICCICTCATTITATATTTAAAAGARATGTGC
TCTATCAATTTATTTACTTGTACAGCCGTAGGCAACCTCTAAAATATTTAAAGTTCTTAAAAGTCAGATATTTCAGT
TAATATTGTGATTATATAGTTGATTTTGATGAACATGTTCATCTACCAGAAATAAATTATACACACACATTGATATG
GTTAGGCTTTCTGTCCCCACTCAAATCTCATTTTGAATTATAATCCCCGTGTGTCAAGGGAGAGACCAGGTIGGAGGC
AATTGGATCTTGAGGGTGGTTTTGCCCATGCTGTTCTCCTGATAGTGAATCATGAGATCAGATGGTTITTATAARAGGG
CTCTTCCCCCITCCCTCCTCACTCATTCTCCTTCTTGCCACCTTGTAAAGGAGGTGCCTTGCTTTCTACTATGCCCT
TTCTACTATGCCCTTCACCTTCTACTATGATTGTAAGTTTCCTGAGGTCTCCCCAGCCATGCTGAACTATGAGTCAA
TTAAATCCCTITTCCTTTATAAATTACCCAGTCTCAGGCAGTTCTTTATTGCACATATATGTIGTGTGTATGTGTATGT
GIGTGTIGTGIGTATATGTATGTATATATGTATACATATGTIGTGTATATGTATGTATATATGTATGTATATATGTATA
CATATGTIGTIGTATATGTATGTATATATGTATACATATGTGTGTGTIGTATATATGTGTACATATATATATATATATAT
ATATATATATATATATATATATGAACAGAGAGAGAGAGAGAGAGGGAGGAAGGGAGAGAGGGAGGGAAGCATGGAGA
AAGAGAGAGTAATAGCCTAAATAGAAATAAAACTAGCTCCAAGTACAGGTTCGTCAACACTCTCCTATCATACCCCC
ACCAAAGTTAATGTTARCCACTTGGAGCCCTGTTCTTCCTTAGTTGTGGAGTACTTTAGCAAAATTTTARATCTAAT
TATGCCTAATTCAACGACAGTGCTAATTTGAAAGTGITAGAAACTGAAGACCTATAATAATAATGAGAGTTACAARARA
CATAAATAGTGAGACAATGATGAATGTAGTGGATGCATGTACGAGGGCTATCATTTGACAGTAGAGATGATGCTCAA
GGACAGACAATGAGICTITTCAATGTGIGGAGAATGTGCTGCTGTTACAGTGATGTACAGGAAAGAAACARAARACTGA
GGAAGTATCAGTAAACAAAACACTCAAACATATGAGTATACAGCTAGAATAAAAGCAACAGTACTAGATGACAATAA
GCCCAATGTTAACTCAGAAAGCAGAAGGTTTTTAAGAATTTGGGGAATACTGTGGCTGATGATACTTATGTCTCAAG
CCACAGATGCCATATGGGCTCTGCGCCCAGTTGAATCGGCACCACCTGGCAGTAAGTGGGCAGGTCCACGACTGCCA
GGACATCCCTTCCAACACTTGTGGAGATCACCAGGAAGGGGGGAGAGACCTGCCTTGACAGATTTTCAATGTGGGCG
AAACAGGTCTATTTTGAGAAAAGATGTTCAATAGAACATATGTCAGCAAGGAAGAAGAGATGATGCTTAGTTCTAAA
GCTCCAAAGAGCTGGCTTACACTCCAACTTGGGGAAAATGCATCCGGGAAATGCAAGATTAATCTCATCTTAGCCAT
TCTTTTGAATGGATGGACATGACCCCTTTCTACTTGAAGACAGAAAACATAACCATATTGATTTCAGGTTTTCTTCA
TTGGTTTCCATTTAGGATTGTTCCTCCCCATCTTICTTICTGTGTAGGCATCCCAGTTCCCAAGTGTTCATGAAGCAC
GTATGGCCTTCAGGGGATGIGTCTGTATACATTGTTATCTTATGGATGCACGGTTTTGTICTGCACCTTGGTTCTGAA
TGTCTTTACTCTTGAGCATCTGCCCATGGGTCCCCTTCTCAAGGCCTCAATTTCTTGAGTTITAACACTGCATGGCCC
ATGCAGCTTTTCAGTTAAGCATCTCTTGCTATGACCAACTCTTTTCCTCAGTICAACTCCCACACTCTTTTCAGGGAC
AGGAAAAATGTAGCCACTTGCTGGCTGCACTCTGAGGCCTCAAGAAATTTAGTGAATCTGCCTTTGCCCTTCTTGCT
GATGAAATACTGCCACATCAGGCCCCCTCTTCGGAAACCTACAAGCATCTAATTITTICTTGCTTICCTCCCCAACTTTIC
TTTTTGACTCCCCCCCATCCAGAGAGTTCTTATGTCTACTGTACTAGGAAAAACTCATTCTTAAGGTATGGTITTTICA
AATCATTCTCIGGTCTGGACTTTAGCTACGGTTTTAAATGAAGAARACAACCCAGAGCCAAAATATAATGAAACTATT
TCCTTCTTCCACAGAGTGGARAACTGCTTTGGGGTTARAGGGCCAGTGAACCAAATAGAAAAGGATCTCAGGGAACAL
AGATTGAAGAGAGAGAAGAAAAAATATGAAGGCATTGTTIGGTTICTICTTTTGAGTTTAAAATCTAGTGGGGATTGTAA
GCACACACACATATACACACACACGCTTACACACACACACCAGTGAAGTTATGAAGGATTTTGTICACTCCAACGACC
TTGAATTTGATTATCTAGGTCAGTTGTTACCAAAGTGGAATGTACATGCCCAATAATATGCGTGCTAAACAGTTIGGG
GTAGTGAGAAARAATACTTTTTATTTATCTTGTTICTCTAGAAATTAATATTTTGATTGTATATTTTATAGTGTATGT
GATGTGTAAGTIGTIGTICTACAAAACTAGTGTCAATGTAATTTAAAATTACATATGTCTGTGAATATATATTITATATA
GGGTACATGCTTAAAATGTGTTTACTTICTGAGGTACATGAACATTTTITCCCCCAGGCACAGAAAGACAAATACCACA
TGATGICACTITAAATGTGCAATGTAAGARAAAGTTGAATTCATAGAGATGTAGAGTAGAATCATGGTTAACAGAGGCT
TGGGAGGTGGAGTGAGGGAATAGAGAGTTACTGTTCAAAGATTACAAAGTTTCAACTAGACAGAGGGAATACATTTT
GAGATCTATTTCAGGAACATTTTGAGACCCTCACTCTAAGTAATAGGAAATCATTACTTTAGTTAACATATTTGAAT
ATGAGTTGTIGATGTICTATATCGTTTATTTGGATTCTACTAACCCACACCTAGATTTTITATGGCATTACCTTITTTAC
TCACTGTGAATATCCTACTCATAGACAGATGCCCTGGGAACTTGGACTTGAGGCACCCAAGAACTGAGACAGTGAGA
TTTGGGGGCACAAGGATCTATGGATAAGTTCATCTTAGTGATGATAAAATCAATTTGGCATGTTTCACGGACAGTGT
GCATTTTAGAAAGGGTAAAGACTTGGAAACGGGATATTTTTIGAGCCCAAGTGTTTCCAATAAATAGCTGTATAATTT
GAAGCAAATAATTGATTTITTTIGTTCTCTTTIGTGCCCTCGCCTGTAAAATGGGAGAAATGTATTCCTTTCTCATCCTT
CTCATGAGGCCATTGAGAGTATCTAATGAGATCAGACTGTGACATAGCATAATAATTCTCATTICTTGAAGGCCTAT
TATACACTTTGCAAGCACTGTATGTIGITGTTTCTACTTICTCTTIGTTCGTTTTTCCTGGAATAAATATCCCCCCCICC
TTTACATTGGATTGCCATTATTCACCCTGTAAGGAAGGCTTCATGGTTCTCATTTTCATCTGAGAARACTTAGGCTC
AGAGAAGATCAGTAACTTATCTAAAACACACACATACACACACAGACATATCTATGCCCATTATTCTTAACCTAGTT
TCTCTATTCAGGAGTTATCTCTGCTGTICTCTGCTTCTGATTATAATCTGTGTAAGCTGATCCAAGTGACACGATTAC
AGGGAAATTGTAAGCCCTTTGAGAGCAGAGACTACCTATTGATATCTACATITTAAAATTTGATTTTAGCCAACCTG
TTTATATGCAATGACTAACAGGTTAGTTITGACTTGCAATAAATATTCCAAATCCTAGACTAAGTAAATTTATTAATG
TAATGATTTAACTTGATTITTTTICATTGGCATGTTTCCCTGAAGTCGTCATGCAAAATTGAAAAAAAAAAAAGTATAG
TGTGTGATTCTAGATTGAAATTCAGGAATCCTCCAGGGTTACCTITGTTITGCTTTCCAAATAGTTCAGATTGCTTAGT
CTGACCAACAAGGTCCCTGACACTTGGAACTCTIGTICTATCCCTCTAATTGACTTTGTCCCTGATGACCTCGCCCAGA
GATACTCTTCACCCCAGCTATACTGTGTTGCTAGAGTTTCTICTGATATCCCATGCTATTGTITTCCTTTGTTCICTTC
ATAAGGTACCATTTCCCACCCGCCAACTCCTGTTTITCCTGATGGACTTITTIGTTTCACCTTACAAGATCATTGCTAAT
GTATTTATTTTGAGAATAAAAAGTGTAGGAAAGGTCACGGGACARAAGCTGTACACCAGACCTTTCCCAGACGAACCT
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AGTGTATAATCTCCCTAGTCCAACATCATGGCTTAAGGCAGTCGATAGATCCGTCTTAATGTICCCTTTITGAGTITTTIC
TACTATTATTATATGAGGATTTATTTTTGTCTGAATTCCTCCCTAGATTTGCCCTAGAGAGCAATGACTATTTACAG
TTTATTCCTCTTTGTATCTCTTATGTTAAGGCCAGACCTTGGCACATATTCTAGCTGATTAGAAGACGTTIGTTGAA
TGACCAAGTGATTGAACAAATGACCATGTGCTCTGCCACAGTCCGGTCAGTTCTACTTTGGTTTGGTTATGTGITTG
CCACATTAAAGTTGTAGCCTGGGAAGTTCAGTTGTGAGATGTCTGCAGAACATGARAAATTGGAATAATGAGGTTAT
TTCTAAAATTGCTATAATTTAAAATAAATAGTGGTTTATTCCATATATGAATATACACTGGARACAAAGAATTTCTA
GAATACTGGAGATTCAATGATAACATCATTGAARATTAAATAAATAATAGGATTATGCTAGTTACTTTCTAATTTACT
AGAAATTGACCGTGTGCATGGCACGTATAATGAGTATCATGGGATAGTTACARAAAGTGGTGCTITAGTGAGTITICTG
TGGAAAATCTCGGTACCAATAAAACGGAGGATTTCCAGAAATCGATATTICCTCARAGCTTGACAGTATTTATGCACG
GTTACACTTTGTGTGTCTTTICGTTTGAATCAATGGAAGGAGGCTATAACTGAAAATTATTGTTTTAGTGTATTATAT
CTTTAATAATAAGAGTTTTAAGAATCTATCATTAGAAATAATTATTCCTCAATTTGTAATTCTCAACATTTGAACAA
ATAAATGCTCTGTIGTICTATCAGTTAATCTTGCCCATGAAGATTTAATAAAGCACGCTAGTTTITTACAAATGTGATTT
TAGAGATGGTCATTACTIGGTAARATATTTTIGTGTTAACACTTICCATGAATATGTTCTGTIGGGAATATACTGCCTCC
ACATTGCTTGCTICATGAAGACATGATTTTTCACATCATCCTATCAGTATTITTGAGAAAGAGATTIGATCCCATATTICT
ATGAGCATTTGAACATTICTCTAGTATTTTTGTTTAATCATTAAAACAACCCTTGAAGTCTATGTGCTACACTGGTTA
TTTCCCTCTTGACTTTCCTTTACAGATAACCCTCTATCATAAACAACCTATCTATATTTIGTTGTICTCCACATCATGT
TGCCAGCCCTGCTTTAACACACTGCACATTGACTTCTAGCAGCAAAGGCTCATGGGAGGTACTCTCATCAAGGACAC
TGATGGTCCTCATGTITGCTARAATTITGGTGGGTCCTCTACAGTCTTTATCCTAGTTCACCTTATTATGGACCACTGTC
AACTCTGTTCTGCTTAAAACACTCTGTTCCTITGCTTATATGACTCTACACTCTTAACTCCTTTGTGAATTCCTCATC
TGCCCTTCCATTAAGTATTGACGACATCCTTCATAGTITTTGATCTAGGACCTCTTTTCCTCTTACTTGACATTATGT
GGGTAATCTTIGTCTTTGAACGCAATTACCATTCTTATGTTGATGACCCTTAAGCTATAATTCCAGCCCARAATCATTT
TTCTGAGGAAGCTACAAGAATACACAAATGTCTAATAGATCTCTATTTAGATGTCCCTCAGGTGCTTCAAGCTTARAR
ATACTCACCTGAGCTCATCACCTCATCTATAAATTCTGCTTCTCCTCCCTGGCTCCCTGATTTATTTAATATGACCA
CCATCCACTTAGTTGAATAAAGCAGAAGCCTGGACACCATCTATACCTCCAATTAATCACTAAGTTTTGTTGTTAAA
TACGTTCTTACATTTTCTCTCTAGAATGTCTTATTTTCCCCATCTTTACACCCAAAACCAAAAGTCAGATGACCCTG
ATCTCCTIGCTTAGATTTCAAAACACTATCTCTTIGCCTAGACTCTGGAATTTCAGTICTTGCTCCICTCCAATCTATTT
CTACACCCTAGACTCTGGAATTTCAGTCTTGCTCCTCTCCAATCTATTITCTACACARAAGCTAGAGTAATTITTTITAA
AAAACAAAAATCTGAATGTGTTCATTTTCTGCCTAAAAGCCTTCAGTAATTCTTATTTGTTCTTCCAGGGATAGAGT
AACAACTTTCAGACCTAGTTTATTAGCTAGTTCTTTAACCACAAAGGACTCTICTCACTTGTCTACTCCCCCTAACAC
ACTTCGCCCTAACCTTTGCCATTCCTCCCTTTCCCTITTICCTTCCCAGATGGACTTAAGTCCTTTCAGATTCTTAAR
TGTTICTTCCTCCAGTCTCTTACATCTCTTTTCCTTGTAACTCTAAAAACTACTTAGCTTACGCAAGGAAARAGGTC
TGTACAATTCCCGGAATCAGCGATCCTAACGTTCCCTGTTGTTTTTTTICGTTGGGACATGAATTCATTCACAGTGGC
TCTAAACATCACCACCCCTGCCTATCTCTCCCATTCCTACTTTATCTGAGCTTATCCATACTCTTGAAGACTTACAT
ATTTTTTTTCTACCAGGAAATCATTACTAGCCTTATTATCCCACTGTCCAAACCAATAAGTICTGATTAGGTATCTGT
ATATATITAATATTACTATATGTGITTITTICTAACACTCTAGTAGAGGAGAAGGTIGTATTITCTTTCTIGTTTITTTAGAA
GCCTIGTATTTCTGCTATTATAGCTCTTAAGGAACTCTCATGCAATTGCCTACTAGAATGTAAGTTACGGTAGGATAA
GAACTGGATCAGTCATATCACACATCCACATATAGGACCTAGCACCATATCTAACACACAGCAGGTACTCAATACAT
TTCTTTCCCAAATAACTAAAGAGTTTAAACAAACCAAAATGATTAAATGAGAAGTAACTGTTTTGGTAATTCTTIGTG
TCCTTACTAGAGTCTAAATTGAGTIGATTTTTATATCATCAGTTTATACTCCCCTTTCCCAACCCCAATTCTTTCTTT
TTTAAATTTTTTAAATCAAATATGCCTTAAAACTTCAGGATCAGTTGAGTAAAATGATGCTITTTIGTCGTICTTITTGCA
AAATAATTGTATTTCAGAATTTITGATTTAGATATTATAAACACACCTAAAATAATAGCTTTAGTCTTAAGATGAAGT
GCTTCTTARACTCCCTAAGATGGGTTGGACTATGGATATGAACATGGACAATATCACATTAATTTGTGTACACAGTT
CTAACACAGGGTICTGGCATATAAGAACAAGTCAGTAAATAGTTGTTGAATGGAATTGAAAATTTAAGTAGCAAATAA
AGTATTTTIGACCTACAAAGCAAGARAATCACATTTTTCTTTTTGTCACAGTITCCTTAGGAAGATAATTAATTTITTITAG
TATTTAAGGATGTTAAATATTTATTTTATGTTCTATTTACTAGGCTTCTTTTTATGAAAATTAATTGGTGAARATAG
CGTACATATCTTCCTTTACCAGAACATTTACATTTTGGGCAGTAACGCTGGCTTTTGTTAAAAAAGCAAAATATGTG
TGAAATTTATGTTTGAGTTGATTTCAATGCATTACATTTCCATTTTAAATCTICTTTGAAATACTCTATTTTTGACA
CCATGAAACTGTATTAGATCTTAGTATGTITAGCAATGTITITTGCAGTITITTAGAGCCATAATTATTTTAATGACCACTT
TCAGCATATACGTTTTICTACAGGAAAAATAATCTCAAGAACATGAAAAGTGARATCTATATTITTIGGGTTTCAAAATG
ATACATTTTAGCTAAAATATCATAGTITTITAATTITCTCAGTGAAAAATATAGTGTGGTAATTTATGAAGAGACTCAGT
GTTTAAAAATTATGACTCTATAGTCAAGTTTATGTTTATAGGACATAGGTTATTCAATTACATTTAAAATAATTAAT
TTAGAAAATGTGATCAATGTAACAAATTITTACCTIGTTCTITICTAAAGCTAAATTTGTIGTITTGAAGTGTTTICTTICT
ARAATGCTAATGAACTATCAATTTAATTIGTITGAGCTTAGAGTTAGAAACTTAATTATATTGCCAGAAATAAAGAAAC
AAATGGATCCCAAAAGATTCACACATTAGAAATGTATGCCAGGGAAATGCTTITTGAATGTGTTCAAGTCATGGCTTC
TAACTCGTAACTTATAACTTGTGTTATGTCTGGCTTCATTCCCTTAAGARAAAAGGAATAATAATGCCTTCGGAGAGC
ATCCCAGCTGTAAGAGCTATGCATTGGTGTCTAAAAAAGCTTCTCACTCCTCATACCATCCTGGTCTGGGAATTTAA
AAAATTGTCATCTTTTGATAATCTGTATCACATAGTCTTCTGCATAGTCATATGAGGTTAGAACTGCCCCATAACTT
TTGCAGGGCCTATAGTAAGTGTGCAAATGGTTGCCTGCATGCCACATATTTAATATTTATAAGGTATAAAGTCAACA
GACTATTAAATATATCCTATCTGCTTTCCTTGACAATTATACAATCATAATGATATGGACATCTAGATTCGATTTAG
AATTCTCTICICTCTCATTTTICTTTTTCTTICTTTCTITICTTITCTICTTTCTTTCTTITCCTTICCTTITCTTICTTITCTTIC
TTICTTTCTTTCTITCTTTICTTTCTTTCTTITCITICTITICTITICTITIICTITICTIGTICTIGICTGTICTGTCTTIGTTITTITTIT
AAATAGTGCAAGCAGTTTATTCCCTGGCAAGGAATTTGGAAAAARCTCAAATAGCARACCACTTGATACAATAAAAT
AAATTCCTTAGAGTTTTGTACTGGAATGAGGCAGCTTGGTTAGAGCTAACCCTAAGCCTGTTATTTAGGATACATTG
GCTTTTCTTAAGCTTAAAAAAAATTTTACTGTGTTAATGACATTTAACATGAGATCTATCATCTTAATAAATACTAC
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ATGCACAATACATTATTATTGACTCTAGGTAGAATGTTGGACAGCAGATCTCTAGAGCTAATTCATCCTACTTAACT
GAAATGTAATGTCTGTTGATTAGTAACTTCCTATTTCGCCCTATCCCCAGCCCCTGGCAACCACCAGTCCAGTCTTT
GATTTTATGAGTTTGACTGTTTTAGATACCTTATTTCAAGTAAGTGGAATCATGCAGTATTTGTCTGTGTCTGTCTT
GITTCACTTAGCGTAATCTTAAGGTCCATCCATATTGTTTICATATTGCAGAATTTCCTTTTATAAAGGCTGAATAGT
ATTCCATTGTGTATATATACCACATTTATCTATTCATCTGCCAATGGGCATTITAGGTTGTTTCTGCATCTTAGCTAT
TGTGAATCTGTTGCCTTTTTTCCCTACCTCCTTTACTCCATCCTGCACTGTGAGGAACTCTGTGCACATAGATCTGG
TCGCCCCATTTCCCACCCACATGTTCAAGTTTTTCCCACTCACCTCATGCAAAGATTTACCCCTTAGCCATACCCAG
TAACTGACTTTGAAACATTITGCCCAGGGAGTTGAGGGATTCTGAATGCCAGATCATGGGAGCGGGGCTICTAGTIGAG
CATGTITGGCITGGTCCTACAGACTCCTAATCAGAGCTTTGCCTTTGAAAGCATGGGGCCCAAGGGCAAGGACCCTAC
TTGTTAAGGTCTAAATTTTTTTTCTGAAATAACCACATCGAGCTTTTATGTGTAGATGGCCTAAATTGGGCTAACCC
AGAGGCAGTGACACTCAAGTAGTTTACATCTAAGCGCTTITCCATGTGCTTCTTTTCCCATTTCTGTTACTTCTTACA
AAATAARAAATCAGCATCTCAATTACCCTGATTTGATCATTGAGCAATCTAAAAAGTATCAAAATATCACATGTAGC
CCCCATATACATACAACTGTTATATATCACTATAAATAAATATATACACATTATATTITAAAAATCAATACTTITAATT
TTACATGTTTAACAAATCACTAGCATATACATTCCAGATTGAACTTACGAGGCGATGTGGAAAAGATTCAGTGACTAA
ATAACAATAAAGTACTCTAAAAATGAAAATGTGAAATGGAGACAGTATAAATCTAAAATCATATCACTTATGAAGTA
TTGTTTCAAATAAACAATAAAATATATCTTCAATCAATTTAATTTTATTTTAGTTGTATAARATCTTTCGGTCAGCA
TTAACCTAATTGGAACACTAAATAGGTACATCTAAAAAATATAATCCCCCCCAAAAATATGTAGCTCATAAGAGATA
ATGCATTGAACACAGATAATATTGGCGTTAAAAACAGAACTCTACCACATTTGCAACGAAATGTTITATCTGTTICTTC
CTACTAGAAAATAATAAAATAGTTCTGCATGAGCTTGAACTCGAAGTATTAGGTGTACAAAGACCTTTTAGTGAATG
AATGCTAGCTGAAAAGCAAATTTTAAATATGAAAAATTAGCAAGACAAACATTTGAATTTGTGGGAGATGAGTAAAR
CTCCTATAAAAATGAATTGTTTAGTGTTAAACAGATTGTGTATGAAATATTAATGGCATATTIGTCCTGAGCTCCCCT
TCCGCTGTTTCCATGTAGATGACTGAATTTCAAACAGAAATATGCCAGGAATGATTACGTGAATGAATATTACTACA
TGAGATTGCTTAAAGAGTATTTCTTCTTTITGCCTTCTTTITTACTTITCGTTATTITCATTTAGTAGTTAGAAAATACTG
TCTACAAATATGTGAGAACTGCTTAATTTATTTTTGAGACATTAATTAATTCAACTARACTATATTGACTGTGTGAG
AGAGATTICCCTTIGGTGAATATGTGGATTTTTGCGGTGGTAAGAACTCTCCTCTGGAGCGCAARTGGTATTGCTICTAG
GAATAAAGCATATACCTCAGGCCCAGATGAACCAGTGCAATCTACAGTAACAGGTTCARAGATGACCTCATGACCTA
CTGTGGACTAATAAAAATCAAGGAGACCTACTGCAAAGGTTTCTGGGAAATTCTTTTTCTCTTGCGTTGAACTAAGT
AATATACATATGTGATAGTTAGAGCTGCAGCCTITTGTAATACCATGACAGAAGATAACCTGAAATAAGGCTGACAGA
CACAAGAGGGAGACCTAAGAGTACTGAGAGATATGGAGCAGGACCCCCTGATTGAACTTCACTTGCAGCCCCCTTCT
GCAGTTTTCAATGACGTGAACCAGTAGAATCCCTTTIGTTITACTGTITTTTGATTAATTTGAGTIGCAGCTTTATGTTAT
GAGCAACTAATAGCATCCTCACTGTCACAACTGCCCTCTATACGGCAGGCACTTTGTGATACTAAAGAAAGCAGTAT
ACAGAGTAGAGCCCAGTGAATAACAGGGCAGATGTTGCAATTAAACTGCCTGTITTAAATTCTAGCTCTTCCACTAGC
TAACTTGTGACTATCTAAGTAATTTAACCTTCCTATAATCATACCTATCTTGAAGACTIGTTGTAAGATTTAARAGCA
CAACAGTGCTACTATAAAACAGGTATACAGTAAAGCTTAGCTACTTTTTITATTAGGCCATATGATATCATTTCATTA
AAATCTTATAGCCATGCTATAAGGTATTATGATCCTCAATTTATAAATAAGACAGCTCAAGTTTTIGGTCAAGTGACT
TTACCAAGGTCATAGAGCTAGAAAATAATGATTCCAAGTTACAAGCCAAACCTCTITCAATGCCAAATTITACATCATC
CCCCATTACTTGAAGTGTAAGATTCACATGGACAGAAATTTTTGACTGTTTGATCACTGCTATCTCCTTATCATCTA
AAACAGTICTCTGGTCCATATTAGGTGTTCAATAAATATTTGTAGAGTACATAATTTICCTTCACAGACTCCACAATCT
GGTGAAGGAGGCAGACATGTAAGAGAATTATITCAGGATTCCACAGTTGATGCTGTAACAGAGCTAAATATAATGAA
TGGAGGAGGAATGAATAAGTTTGTCTGGGAGCAATGCTATGGCTATTGARATAAGTCTTGCTCATGCTTTGATTGAA
ATGGTGGATATAGATCACACAACAAATAACAATTAGATAACAGCTTGTTIGGGAGAAAGCGAGGATCAGTGTTTGCCA
TAAACATTTCTCATAGCTAATGTCAGGTGTTTGATTTCTCAACATTTTATATCTTTGACTTITGATTTICTCTGTTTT
TATTTTTTAACTCCATTCTCAAGAAGTCTGCACATAAGAGTTTCAACATCTAGCACTTCATAACTCCGTCATCTICCT
CTCAGGCTTAGAGCAAATTCTGAGACGTGGATTTATCGTICGAGTGATTTICTITICCTGGCATTTTATCTCTIGAGACCAG
GATCTGGTTGCTAAGCATGTAGACATAGAAATGCATTTICTTCATTGAACCCCATAGGTTCAAACTAGTGGATAATGA
GCACAATGTCAATGTGATTATTTGTAATGGGGGAAAGGTTACCGGAGAATATTACACGACCATCCACATAGACTAAC
ATTTTCCTCATGACTAAGTTTACTTAGCAAAACAAATTAAAAACAGAAGTTTGTTTAGCAGCACAGAATTIGAAGGAA
GACAACCAGATGGTTATGAGGAAGATTCATCCAAACTATGCCAGAACTGAAAGAAATTAAGTTCATTCAGTACAAGA
ATTGTCTAGAATAAGAGAATCCATTTTGTGTCAGCACTTCCCAAGTTCTTGTTAATGCTACCTTAAGTTCAATTCAA
ACCAGGCAGCATTTATTACGTIGTTGTGCTGGGTCCTAGGAGGACCGCGTTTTAAGAACTTACTGTGATCTTCTAGAT
CAAGTTTTTATTTCAATATTTICTACCTCATTTCTGATTICTTAGGTGTTCCTTATTTCCCAATTTATCCCCTGCAGAA
ATTGAGGCAATAAGATGTCTATCTTATTGCCTATGGTGTTGATTATTTATGTTATATTCTGTTTTGTGAAGTTTGAC
CICTACCTAATTAAATTACATTTITCAATTGTATCTTGGATIGATTTATTICAATAAGTATTICTTTAATATTITTITGCAT
GAGGTCGGTCAGGTTTCATCAGACATTAGGAATTAATTATAAAAATCTCTAGATTGGTACTTGGAGCTTAAAGGAAT
AAGGTGGTGGAACGTTAAATGAGGAGGAAAGAACCAGCAGAGCTGGGATAAAATTCATCTCTATCATCTTCCCACCT
GCTTGATCTCIGGCATATAATTTACTATCCGTGAACCTCAGGTTTICTCTTCAGAAAAGCTGCAGGGTTGTTGGGGGA
AATAAGGCAATTCCTGGGCTTCAGTATGTTCAAAACAGAGCATTAATATTATTATAGACTITTGATGATTTACACAA
TTTTAGCTTTTTGGCAAGACATATTTACTAGTACTAAGTAAAAGCACGTTGACTTTICTARAATGAAAATGTGTATGT
GAGGATGAAGAAAAAGAAAGTGTTTITGTTTGATAATATAGCATTATAACACTGCACAAARARAAAAATGGTATATGCA
GAGACTTCCATCACTTGCTTATGATGCCGCATTGGGATCTCATTAATAAGACACTTCCTCAGACACTICCTTITGTGT
TCAATAAATTTCAATTTCCTCCTTTCCTITCAGTTCACTTCAAGAAGGACGGCAGCAACTTTICTTIGTTIGCCARACCTG
ACAAATGTTTTTITAGTGCTGATTATACTCGAGCATTCTGTAGCAAAATGCTGTGGGTGAAAATGCCTTICCTTCTTAA
GGGAATTTAGCTTICTGTAGTACCAGAATCTCCTTGTTGAATGAACATGTACTGCCTAAGTCTTAGTAATCCCTCCTT
TTTGAGCCCATTTTCTGGCATCTCTCCCTTTAATATTCCTCAAAAAGTTGGATTTTTCCTGGACTTTTCATATTACA
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GACTTTCCTTTGGTCATCCTCATCCATTCCGTGATTICCAACTACATTITICCCTCCATCCTGGCATCTTCTTITCTTCC
AGACTTGTATATGCAACTGCTTCCATTCATACACTTGACCAACCTTTTAATTTCTATAAGATCAAARACTCAGCTCA
CAAGCTTTCCCCTACCATCGAGCGGGGTTICTTICTTTTGCTTCTTTGTTTCAGACAATGGCACCACCATACTCGAGTA
AGGCACGTTCATTTATCAGGTCCTACCAAATCTACAATAAACTCTCTTGAATTTATCCACTTGTTTTCATTTGAACA
GTCATTTCTTTACCTGGGTAGCCTGCACCTTICTACCTGCATTGATTCAGCAGTCTCTTCACCACTGGCTCTCCCTCC
CTCTCCTGCCTCTCTTCTTGCTCCTTCAATTTATTCTCTACTCTTCATAGTGACTTTTATTAATGCAAATATGACCT
TATAACTCCCTTGCTTAAAGACCCACTCATGTTTGTCTTTGTATCCATAACTTCCGGCCTAGGGCTTAACGCATAGC
AGGTGCTCAGTAAATCTIGTIGGTAGATGAAAGAACAAGTTGTATAAATACTGAATGGTCTGATGTGCTCTTTGTTGIG
TCAAGAAGGACATTITTGCAGTCAGGATAGCTACATCAGTCCTTTAGTAGGCATTTGACAGCACTCGCATTATTCCTIC
AAGAGAAGATGGATGTATTGATTCTGTATTTCAAATGACATAACTTTTGTGAAATAAGAGGCTGCCACGGTAATCTG
AGGGATCTICTCAAGTTCAAGGGACTCCACAGTGCTTTGTGTAAGGTAACAGGCTARAGGGTTCAGTCTTAAACTTTC
TTAAGACTGTAGTTCAGGGTTCCTATGGTGGGGCTATAACCCTGAATTACATCCTCTTTICATTTICATGCTGATAATG
AGAACTACAAACCAAGGGGTATTAGGAAAGAATCCAGGTTTGATGCAGGGAAAAATAAAAACAACTGATAATCTCTA
GTGTCCCCAACTTCAAGAATTCCTTTCTICTTTACACCAAGCTTITITTITCTCTGCCAGGACTTACTITITGTCTICTAC
ATGTTTAAGGGAGAAAAATGAGTTAACAGAAGGGGAGGTACAGCATTTCTATTTACTTAGATGCTAGAGAACAGGAT
GAAAGGTATGAAAAATATGAAAGTICTCTCICTCTICTCTCTCCCCAGCCTTCCCCCGCTICTICTCTICTCTCTCTCICT
CTCTIGTGIGIGTIGTGTGTGTGTGCACGTGCGTGTIGTGTGTGTGTCATAATACTCAACCTTICTTITTICTTITCAAGCAT
ATGTTIGTGGCAGAGACAAGTGTACATCAAAATTCGTGGTCCCTICTTTCATAGTATAGAGTTCTTIGCTAGGATCCAGC
TGCAAGCCAGCAACTACATTTCCCAGCCCCACTGGCATCTAGTTAGAGCCATGTGACTAGTTIGTGACCAATTGAATG
TGAGTGGGAGTTATGTTGCAGGCATACCTTTTCCATCTTCTTACTTICCCATTTGCTAACCTTATGGAAAAGAGTCCC
AAAGACCTAGGAGATGAAAAAGCCTAAAATGGAAGGACTCAGAGTCCCTGAATTACTGGGTAGAGAAAAGCTGTTTG
CAGATGGGAATGCCCATTTTGTAGTATICTITTICTTITTCTTAAGCCACTAAAATTGTGGGATCTCTTITGTTATAGCTA
CTGGCATTAACCTCTTACGTATACATACAGCTATGTGCTACAAAGAGGAATAGATACATTTTTTAATCGTTIGAAAGG
GGAGAAAGAAACATATTTAGGAGGAAAATAATTTAGTCTCTACAATTGAAAAGTGTTTTATGAATAATATTITIGTTT
TGGCAGCATATTAAATCTCAGGCAGCTGAACTACATTAATTTTCAATTCTCTATATATGTITTTITIGICTTCAGGGTTT
AGTAACACTGATATATAACAGTTTCTTTCTTTTAATTITICCAAATTTAAATGTCTAAGTITTIGCCTTCTAGGCAGAAAT
TAAGTCCCATTGTGGAATGAGATTGGATCAACACTTCACCAAGATCATTTTAGTTCTTTGTAATCTTAAATGAAATA
AGCTAATAAAGCATTAAATTAGCATGTTGTAARACTTICGTGAAGTTTTAATATGCTTCTAAGTGGCAGCTCTTAGCT
TATTATCTCTAAAGCTAAAGTCAAAATAAATGTCTCAGTTGATGAAATGGAGATGAGGCAACATTITTATCAAATTTA
ACAAAATATTTTATATCTGAATTATAAAGTCCAGATTATCTAGTAATTATCATATAAATGTATTTAACCAGACATGC
ATTTTTCTCTAATCAGTAGCCCTGGAGTCTTTGGACCACAAATGTGCCTTATCTCAAATGCTTTAACTGTGACATTT
TGCTTTAGACTAGCTCGACTACTTCTACAGAAATTATACACTTCATTCACATTCATCCAGATGAAAAAAATACATGT
AGAAATGATCATAATAAGTAACATTTGTTTAGGATTTCAGAGTTTACGAAGGGTTTTTCTATTCACTTITCTCACTTG
TICTTCATGTAAACTGGTTTGGTGGACAACTGTCATTATCCCTGTTACCTGGAGCCCCTGGGTCTTAGGGAGACTTIC
TTGACTTCTCAAGGTICATGAAGGTGCTAACTCTGACCGTIGTTTITTATTCCTACTGTGCCACACTICTCAGGTAAAAA
TCATATTGCAGACACTTTAAGAGAAGTACTTAAGAAAATAAATTCCTCCAGAGAATTACATTTAAGTTIGTTITICATTA
ACTGCAGTGCATAAAGAAAGGAAAAGTGTTCCCAAACCCATGTAGTATTTTGCTATTGCTTATGGTAATATTCTGCA
CACCTAATATTGTCAGCATAATTTTCCATGTAACAAAATGTCCTAAATCAGCAATGTCCAATATAACTTTGTGTGAT
GATAAAAATGTTCTGTCTCTGTGCTGTCCAATACAACAGCCACTAGATACACATGACTACTGAGCAATGGTAATATG
GCCAGGGACACTAAGGAACTAAATTTTTATTTAATATTAAATAACGTTTAAATTTCAARAGCCGCATGCGGCTAGTG
GTTGTCATCAGATACTGCAGTTATAGAAAATTAGAATTTACCTCTTTAAATACTAAACCTATTTITTAATAGTAGGAT
TTITAAATTAAAATAGTTCTAAGTGCTTITTAAGTGATACGAAGTCAAATGCAAGATTTCTGTTTITAATAGTACTCTC
AACCCAGAGACAATCTTCATGCATCCTTATACATGTICTTITGTTGCCTTATICTAGTTTITATTITAACATTAAATGC
CICTGTTCTACTTGATATTGACTTGCTTCAGAGAACACCAAGTATAGTGGAAAGAAACACACACATGAGGACTTGAG
GCTACCAACCAGGTTCAACTAAATGCACTCTGATTTAATTGTAGTATTIGGGATCCCCTGTTGCATTTATTGAAGAAG
AAAAAAACTTTGCAACCAAARAGATATTTGAAAGCAACTGTTCTTCTTGGACACATGATCCCTCATARAGTGGGGCT
TCCTGCTTTTCAGAGACTTAATTTCTGTTCATATTCATTTCAGCAATAGTAATAATGATGATGGCGATGATGATAAT
AATCATGATGATGCCTAAGTGTTGTAGTAATGCTTCTTCTGAGCCAGACGTTAGTCAAATTACTTTCTCTACATTAA
TTCAGGCAATCATCACAACAATCCCACAGGACAGGTTTTATTATTATACTTATTTAGCTAGCAAATGATATAACTAG
GTTAAGTTACTTGCCCAAGGTCATACTGCCAAGACAGTGGCTCTAGTGTCCCTGCTTCTGACCATATGTITATGCTGC
CTATCCTAGAGCTTTTCTCTTCTAAAATAGTAAAATAATATATTCTTTGITIGTTTCATACTTITITTTTITITTITITITT
TTTTTTGAGAGGGAGTTTCGCTCTTTCGCCCAGGCTGGAGTGAGGTGGCGCAATCTCAGCTGACTGTAACCTCTIGCC
CCCACCAGGTTCGAGTGATTCCCCTGCCTCAGCCTCCGAAGTACCTGGGATAATAGGTGCCCACCACCATGCCTGGC
TAATTTTTGTGTTTTCAGTAGAGACAGGGCTTCACCATGTTGACCAGGCTGGTCTCGAGTTCCTCAGCTCTGGCAGT
CCGCCCGCCTTGGCCTCCCACAGTGCTGGGATTACATGCATGAGCCACTACACCCGGCCCATACATAAATATTTTAA
GCGAAGTACACATGCATGATCATCATACTTTTAATAATTTCATTTAACTGTTTCCAAAGAATGTTAGTATGAGGTTT
TCTTTTTTICTITITITTATAATTTICAACTTTITATTITTAGATTCAGCGGGTACATGTTCCCTGGATATAGTGCATGATGA
TGAGGTTTGCTATATGAATGATCCCACCACCCAGGTAGCGAGCATGGTAACCACTAGTTCTTICAACCCTTGCCTGTT
CCCTTCCTCCCTCCTTCCTCTGTAGTCCCCAGTGTCTATTIGTTCCTGTCTTTATGTCCATGTGCACTCAATGTTTAG
CTCCCACTTTTAAGCGAGAACATGCAGTACTCGTITGICTGITCCTGCGTTAACGTGCTTAGGATAGTGGCCTCCAAT
TGCATCCATGTIGTTGCACAGGCCATGATTTIGITAGTTTTTATGGCTGTGTAGTATTCCATGGTGTATACGCGCCA
CATTCTTTATCCTIGTCCACCATTAATGGGCACCTAGGTTGATTGCATGTCTTTGCCATTGTGAATAGTGCTGTGATG
TTATATGTACTTITTTGGTATATTCAAAGAGAAATGCTATTTTCCTCTTGACATATTTATGTCAATTTAACATATTTA
TGTCCCTTTTCTTTTITAGGAGCACCATTICICITCCTTITAACATTATAAATAARATATTTTTTIGCTTTITICTGTITTIG
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TAAGTGCAGTTITATTGACAGAGTGAGACATACACGTCGATATTGTGACTAGCTGCATGTCTITICTATTATTITAGAGG
TCTCACTCAAATGTAGATTATCAAATTCTGTTAGTGAAGAGGGTAGAACAGCAGAACTAATGCTGGTTTICCTTCTCT
AGCATTATTTGATGATAAACTAAGATGATAATACCCCCCAGGTCTTAGATACCTGCAGTAGGACAGGCACCCTACAT
TTAATGCTCCTAGGAATCCTTICAAAGTGATAGCATAGTTATTATACAGTAATTGAGAAAACTGATGTTCATAAGTTA
GAAATTTTTCCGAAGTTGCAAAGAAAGTGAATGGAAGAATTATACCAAGTTCTGGCCGGGCGCAGTAGCTCATGCCT
GTAATCTCAGCGCTTICAGGAGGCCGAGGCGGGCGGATCATGAGGTCAAGAGATTGAGACCATCCTGGCCAACATGGT
GAGACCCCGTCTTTACTAAAAATAGTAAAATTAGCTGGGCGTGGTGGCACGCACCTGTAATCTCAGCTACTCGGGAG
GCTGAGGTAGGAGAATCACTTGAACCCGGGAGGCGGAGTTTGCAGTGAGCCGAGATCGTGCCATTGCACTCCAGCCT
GGGCGACAAGAGCAAAACTCCGTCTICAGAAGARAAANNARAAAANAAANAAGAGGATTATACCGAGTTCTCTTTGATT
CCAAGCCCAAACAAATCCTTTTTIGCAATATATGACATTGTTTCCCTGTTTGCATTICCCCATTCTGTGTATCACACA
TCCTGTGGCCTIGATCAAAATTCATTTTCAGATTCTGAATTTATTTTCCATTGAATCTATATAAACTATARAGACAGA
AGATATATGTATGTGTGTATACCCACGTTTCTCTTCCAGTGTCAACTGATAAAAATAGATTITCAAAGTCTCAATAAC
CTTTAATTCCCTITTTTCTICTTAAAAATTCTTTAGAACTTGTACATGACATTCTGACTCTAGCAGATTTTAGAAAACA
GAGAGGCCATTAGATATTCATACCTTACTATTCAGATGAAGTATTCAATGCTAAATTATGTAATTTATCTGCTTTGC
AAATTGTATGGTCAGATTGAGTTCCACAAAGGAGAGATAATTTTTAATATAGGCATTCTGTAGCTTCCCTAATTATT
GAATTAGTTTAGAGCAAAATCCTTARATTGTATCGITGCTATGCTCAAATTTTIGTATACTTGTCCACGTAGGCTATA
TTAAGATTTCATTGAATTTTIGGTTTCTTTCTCAGTGATAATTCAATATATCAACTCACCACTCAGATTTGCCTTTIGG
GAAAATCCAGGCCCCTITTITCTIGGATTITTTAGAGCAGATTITTAAAARAAGTGATTCTGTATATGTGTTGAAATTAACCA
CATCTCATTGCTTTTGAATGATTGAGGTAATGTATACCTACTACTTITAAAARAAATGACTTACTTAGAAGGTGTCCA
TAGTTTTATAAGTTCCATTGAACTGGTTTATATTGTATTTAGAAAGGAAAACTACTCCTTITTATCCTITAAGGGTGAA
AACCTGGATTTTATTATACAATTAACACATATTTATTTTTTATTATGAAATATATCACAATATAAACGTTTACAGGG
AGTGTTTAAAGTGGTGTTGTCCAATGGAAATATAATGTGAGTCAAATACGTAGTTTTCAATTTTICTACTAGCCATAT
TAGAAARAAGARAACAGAGAAATTAATGTAATAGGATACTTTATTTAGCCTAGTATATCCAAATCACAATTATTTAAAT
ATGTAATCAATATAAAAATTACTAATTATGTATTTAACCTTTTTCTTTAGTAAGTCTCTGAAATCTAGTGTATATTT
TACATTTATGGCACATTGCAATTTGCATTAGTCACATTTGAATTGTTCAATAGCCACAGGTGGCTAATGGCTACCGT
GTTGGACAGCACAGGTTTAAAGAATAATATGAACATCTIGTGTTCCAACATTICTGAGTTTCAAATAAGAAGAACACCA
TCAGTATTTTGGGAGAAGCTCCCTATGTTACCCCTTGCTAATCACCTTCCTTCCCCCCAGAGCCARAAGTAACCATT
ATCTTGAATTTCTAGTAAACAATGCTCATTITTTTAAAAAACGTATGTTCAACACCTGTATTITGTATCTTTARAAGAGT
AGCTAGTTTTAGTTTIGCCTGGATTTGAACTTTATATTAAGGGAACCACCCCATCTCTAATCTTCTCTGTGAATTCTT
TTCTCTCAATACTATGTTTTACATATTTACGTTCATCAATGTGCAACTCATTGTATGTATATAACACAATGTATATA
TTTTACATGCGTATGGACATTTIGGGTTGTTTTTATGTTTTTGTTCATCACAAACCACAACACACATGTGTTICTTGTA
TATGTTTTATAGTGCATGTTTAAAAATTTCTCAACAGTATTCGCTAGTAGTATTGTCAGGTCATAGGGTATGCACAC
ATAAATAGAAATGATTGATTAGCTGCAATTTGTAGTGCACACATATTTGCTATGTAAGTGATCCATGTTTAAGACTT
TAACTGAATTTAAAARATATTTTATTGGAGCCAATCTAAATGAGCTAAGGGTTTGTATTGTTTACATAAGCAAAGAT
TACACTTACTGGGTCAATTCGGTTGATTAACTTTGGATATATAAAATATATAGCTAGTTGTITAAATAGATATAATTA
TTAATTGGCATTACTTITIGTITGTATATAAAAATTITCAAAATATCCATGACTTAAGCAAGGTAAACACCCACTGGGT
GGCTTAAGCAACAGAAATGTATTTCTTGCAGTTCCGGAAGTTGAACGTCTAAGATTAAGGTGATGACAGGGTTGGTT
TCTGGTGAGTCCTCCCCCATTGGCTTGCAGATAGCCGCCTTCTCCTTCATGACCTTTCCTICTGTGTATGTGCATCCC
TTGTAGCTGTTCTTCCTTTTATGAGGACATTAGACTTATTGGATTAAGGTCCTACCCATATGAACTCATTTAACCTT
AATTACCCCTTITAAAGGCCCTACCTCCACTTGCAGGGGTTAAAACTTCAACATATGAATGGGGTTGAGGAGACCTAC
TTCAGTCCATAACAGTTTCTATATTCTGAAGATGGTCTTTAATTAACTAAACAGTTAATGTTACTTTACTGGGAATG
TCTTTTGGATGGGGGAATAAGCTGATGATATGAGAAGGGTTGGTGAATTTCTCATAAGTGTGARATTTIGTTIGGGCCG
GCCCAGCATGATTTTICAATCAAATACGCTTTGGGGACAAGTAGGTTIGAATCACTACGAGAGGTTTAAAAGAAAGCAA
GITGTAATTGCAACTTTITAATTGAAAGAAAGACAGGCTTTIGTTIGATGTGCCAGCAAGACTGATAACTGGCTTTAACG
TAGATAGTAAGGCAGCAGATTCAATCCACTGATCGTGATCTACTAGTGAATTTCAAAGCCTTATGCAATAGAACTAC
AAACCCTTTCCTTGCCCACCTTGCAGGTGGATCCATAGGCAAAATGAACATTTGCAAAAANGCCGCTATGTTTCAGA
ATTTGTGCTAGGGCTTTAATATCTATAATTTCTCCAAATCCTCACAATTTAAGAATTAATTCAACTTAGCCCCATGA
ATAGGGTGAAAATTCTGAGATTTAACAAACTAAAATAAGTTATCTGAAGACAGACAAATAGARAGAGTTGAGATATT
CTATTTGAATGTAAAATTTTCAARAAGTAGAATGACAGCGTCAGGAATTACAGTCTCAGTGTTGAACACAAGACTTA
GGAACAAATTTGCTGCATGTAATTTCATTGAGATGGGACAAAGTACAGCATACGTAAGGAAGTTITTAGAACARATAA
GATAATTATTTTACGAGCTTTGAAACATGTGTAAGAAAGATACGAATAAAAGTATAATCACATTTGACTARAACATG
AATACCTTAAAACTGAAAAGCACTGAGATTATCATTATATAATTITTIGAATATTITTAAACCACAATGCTITTIGGGAGTG
CACTGTAATATTTTAGAATTGGAATTTTAACTTACTGGCTTAAAAAGTAATGTACTTITGTTTTAAATTCAAAGATTA
TCTTGTAAATTCAGTTCGATCTATTGAAAAAATTATAAAATTCGGCAAGAAGCCAAAGAAGAACAATTATGTAGCTC
AAGATAATTAAATTTTCATGTTTIGGCTTTAGAAATATATTICGTICGTGACATAGTACATGGTAATCTAGTGAGCCCAG
ACAAGTAGTTTTCTCTTTTTGTCAAAGGGAACAATTTGATGCGTGTITCAAGTTGCTTAAATAAAATTTTGTATGTGC
TTTCTCATCACAAGAGAACAATATGATTITTTIGAAATTATTITITTACTTTATAAAAGAAAAAAARAAAGCCCTCACAGAG
AARAAAAGAAAAARATGATGATGTCTTTGAAAAACAAAGTTAATACAGCTTITACATATATTTGACCTACATCAGGGTT
AATATTTTTCAAGGTGAAACATTAGATGCTGGAACTTGCAAAAACAGGCAATCCTCCTTTAGATGAAACGGACACTC
TAAGGGTTAATTCATTCACTGAGACCTATTGTGAAGTAAGCCCTACAGAGACTGAAAAAGTTAAATGCAACTCACAA
AAGTTGCTAGAAGAGTCATGATGTTAAAATAAAATAAGTACACAATGTATGCTGCAAGTATACTTAGAGCCATGCTA
GGTGCGGTTGAGAAGTTCAATACAGGTCCAAGATAATAGCTGCTTCTCCTATAGAACATGTCTTCTCATTGGAGGGA
TAAGACCTGTGICTATGAAACAGGCGTAATTACATAGCTCTGGAACTATATATGCCGARATAAATGAGACAGTAAGT
GTTATTGTACTATAAAGAATGAAGAAATCATGATGAGAAGTAACAGTTAATGAATGTTTTCTAGARAAGAGTAGGATC
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TGAATTGGCCTTAGGTTGTAAGCAGAGTTTATAGATAGAGTAGTGGTATGTCAGAGTCACTCTGGGTGCTTAAACAT
ACAAATCCCCAAGTCTCACCCAAATGTGTCTTCAGATGAAAGGAAAAAACAAATGACTTGAGCTCCCCCGCARAAGAA
CACGGGTGGTATATTGAGCAGCCAAGGAGTGACCAGAGTGGCAGGCCCATGTTGAGGGACARAAGAGGACAATTAGA
ATATGATTAATACARATTTACAGTGGGATGAGTTIGTTAGCCTGAGGAGCTTGAATGTGAACCTCTGTGCAAAAAGGA
GTCATTAAATACTTTTGAAAAAGGTGGGATGGGAAGAARATGACATTCTCAAGACAATTAGATCGAACAGTATTAAG
CATGCTGACTTATTAAGTTATGCACCTTGAGAGGGTGGAATGAGGGARAAGGGTCTTTATCTGGAGTAAGACAGGAA
GAAGCTAAGCTGTAATTCTTACTGGACTGTARAATTATGTGCAGATATATTATCTGTCATGTTCGTGGGCGCATTCTC
AGTACATAGCACTTGAAACAGGTACTCGATAAATTGTCAAATGGATGCATGGAGTGATTTCCATGCAAAATCTAATA
TTGTATAGTATTAGAAGGGGGAAAAAAGCATGGCATTATGCTAGCAGAAATGTICATTTGGTATTGAGGATGARACAT
TTTCAACAGTTTGCAAAGCCATCCACTCAAACATTICTIGTICACTTTCCAATAATTTTGAAGGATGTTCTTTCTACTTC
TACCTTATTACACAATGAGTTGAGTAAGATAAAGAAGTCATGTGCAACAAAACAGAGGGAGATTTTICTGAARAGGCAC
TACACCAGGAAGTTGTTGTACTCTTGCTTCATCTITGCCATCTTGGATATACTTCTGGCGCTACCTCCAGGCCAGTTC
CTCGTTACATATGTCATTITACTTCCCACATGCTAGACTCACCGAGTTAATCATTITTIGCTGCAGTTAACACATTTTAG
CAGAGTGTAGGTTTATGGGTGAGAAGGAAATCAATGATGTTTCAATACAGGGTTCTTTTCCCATCCCCCTTATTTCC
ACTTAGAACTGTCTCTCAAGTCTTAATTTGCCTCTAAACTTTTITTCCCAGCTTACATTICTITTTCTGAAAAATGCAAC
GACGATGCCAATGTITTIGTTGACCTGAAATACATTGTAAAACATTCATAATACTTTGAGCAGAGCTTCCAAACTCCCA
TTTGCCTCTTTTATCICCCTTACCTTGGCCCCTTTTTGAAGGCAATGTGATATTTAATCCGTITTICTATTGATGCTTIC
AAAATTATTGAAAAACTGGTAATTGTATTITTITCCCTTTACTTATCAGTTIGCTAGTTGACAATGAGTGTTTGCCCAAA
CAATAACCAATCAAAAGGTAAAAAGGAGATTCCAGACATATCTGAGAAGAAATTCTTTGGAAGAAGCCCGTAAATGG
AATGGGAATTCAAACAAAGCCGTTTCCAAAAGAAATACTARAATGGTCTCTARAATGCAAAAGGATTGCTCCCCAAGCA
TTTTATGGGAGCATAAAAAGCTCCCAACACATTTTATGACAATACTTICTACTCAATGACTTICTTGTGTTGACATATT
TGTTGCACTCGACGTTAGTATTTACAGCTTCTTATCCCAAATATTTACTTAACTGAAGCCCTGATGTTTITTAAAAAC
TTTTCATCTGTGTTTAACAGCCCATTTTACAGAAACTTATTTIGTTTCATCAGGCAGATATTTACTIGAGAACTTGCAA
GTGCCATATATTCTAAAAATGCTGATGATAAAACTGTGAACACAATAGATTCTCATGGTGCTTATGGTCAGGGCTAG
CACACACACTTGTGAAATGATCACTGATGATCAAAGGCATAAACACTACATTITGGAAGAAATACCGAGGGATCCAGA
AGTATCTTGGAAACACTAGCAAGTATAGCAGATGGTGGGATTGGIGCTTICAAAGAACTTICTTIGTGGAAGATGTITACG
TATGTACCTTCTCTGTGCCAGGCACTGCTAGGAAGTGCTGGAGAGAARAAGATGTGCTAGATACCGCCTCTGTICCTA
TGTGCTTGIGCTTTGTGGGGAGGTGAGTAGGATAATCCCAGTTCTCATGCAGTGTAATGAGTACCATGACGGAAATG
CACTCCAAGAACTAGGCAGCATGACCAGAGATAGGACATTTGAGAAAGACTTCACTCGGGTGGTACTATCTTAGTICT
GGGTGCTAAAATAGATGTGATAGATGAGTAAGGGTGACCCGGAAGCAGGAGGGAAAGGGAGGGGCTTTICAGAACAAC
AAGTGCGAGGACATTAAGGTGAAATAGAGTATAATAGTATTCCCAGATCCTTGGGATTGTTCTCCATTAGGCTAAAA
CAAAGGTGTTTICTCTICTTTAAGATTTCATGACTGCAGATTGCATAACAGAAGGTCATTTAATAGACCTCTAAACT
GAAGGAATTCTTGAATTAAATCACAACATATCTTCCATGGCCAGAGARACCATTGCCTCCTTATGTCGACATTACTA
ACAGCACCAGCACCTIGCTGCTCAGGCCAGCGGGAGGGTTGGGTGTTGCTGCCTAGGTARATGCTCACCAACTGATGTC
CIGCCATGAGTAGTITITGCCAAGTTCCACAARARARAACTTAGTGTTCTATCAGCATCTAATGAGAATTACAGTCATT
AGTTAAATAAAAGAACTATTAGATAAGGAGCAGAATGAACAACACACAATCCATCAGCTIGGTGAATGGTATCAGAT
GGTTTCTGGGTGCTGGGCAGCTGTGCATCCAAGTAGACAGGGAGAATATATATGTCCTTTGCCTTATGTACTTGTTT
CTCTAATCCAAAGGCACAGCAATCCGTGGAAGCTGCTATGATAAGGTGTTTAGTGGTGAAAATGTCTTGAAAGCCAG
TAGATTATTAAAGTGATGTTTTTAAAAATGCAGATGGAGAGTAAGTACTTITTTATCTAGAGTAGTAGTTICTCAAAGG
GAGGTCCCGGGATCAGCAGCGTTAGCATCACTTIGGGAACTTAGACCTGCATGGGCCCCATTCCAGATCTCACTTGAA
ARCTCTAGGGGGTGTAGCCCGGCAGTCTTTIGTTGTGACCAGCTCTICCAGGGGGTITCTGACACTCCAAATGTTICAAGT
TTCAGAACGCTACTCACAGGCCATCATGCTICGGCATCACCTGAAAGCTTGTTAGAACTAGAAAGTCTTGGCCCCACC
CCAAGCCTACTAAATCAGAGTTTTTGGGAGTAGGGCCAAGAAAACTGTGGGTTAACAAGGTCTCCAAGTGATTICTTA
TICATGTCAAAATTTIGAARAGCGTICGATCGARACTGTTGGTTICTCAGCTTTGATTGCGTATCTGAATCACCTIGGGGAG
ACAGTTGAGCTATTCCGGGCCCAGATCACATCTAGACCAATTGAATCAGAATCTATGGAGGCAGGACCCAGACATCA
GTATTTTAAAATATTTCTTGAATGATCCCAGAGTGTAGCTAAGGTTGAGAAACACTGTTCTAGGATTAAAGGATTAA
TGIGTTTGAGAGTATGTTAAGATCTTAGGCAAATCACAAGGGTGTTAAGAACTACCATCTTCGCAAAAGGAGAATGT
GCCTCAGATATTCTIGGTACTGCTTTGATTITTACCTITCAGTAGTCTTACCTATTITTGAGTATGCTTAGTAGTACTAAT
ATGAGGCTTATTACTAATATGTTAAAATTTGTCTTTTAATTAAGTGGGTCTAAACGTTTITAATCTTTAATCTICTIGAC
CCAACTAGAACTTTTICTAAACATTTTICATAATAGTCTCCACCTTGTCTTCTGACCTTCACTTATGTTCTTTCAGGGT
TCTTCGTGTGTTACTAGTAATAGTAATGGCAAGTGTTTATTGAACACTTACTATGTGAAGATTCTAACTGGCTTITTA
ATAATCACATCAGCTCTGGGAGGTAGAAGGTAGGGATCCTCCTTGCTTATCAGGTGAGARAACTGTACTATAGAGAA
GTTAGCAACTTTTCCCAGGTCATAATATGTGACAGCTARAGGGAGCATAATGGTTGGAATAAAATAAATCTACTCTA
GTTGTACCGAAGGCTCATATTTGTCTCACGTACTTGATTTGGTCGAGGCCCAAGGGGTCAATTTCCAATGCTTGGAT
TCCTGGATATGTAGAGTTGTATTAAAAATGCTAAAAACCTATTATGTATCATACAATCATACATATCACCTAAAGTA
TTATGGAAATGAATCTGTATTATTAAGGGAAAAAGGCCTGTGTGAAGAACAACTGAAACTTCATTTTAATTGAAATT
AAATAACATGCATCATACACTAAAAGTGCACGTTATGACCCCATGAATTACTTICAGGTGGCTTTGATTCATGTTACA
TACACTAACAAATATAGAAGAGTGATATAATGCTTCTTAATTAACTACTAATGGAAGTTTACTATTTAACTGCTICT
TATGTAAGAATGTAAATGTTTTCTGAAATATCAGAACTTTTCATTAGGAAGCACTTTTAAAAATAGCAAAACTGATA
TGCACTATGATTTCCATATACATTAAATTGAACTTGTAAATGATGTTATAAATTATAGARACCAAGGGGATGTTICAA
ATTAGATATTTGTICTAAATAAATCATGTATGGATTGAACAAATACTCATTGAGAAATAAATGTATTICCTTITTICTTTIC
AATTATCTAGGATTCCTTGTTTATCTCTTCAGAAGCAAAATGTCTTICTGICCGTTTTATTTCCAGTTAAACATTCTT
CAGATTATGTAAATAAGTTAACTTCCAATCCTCTTATTTICTGTTTATCTCACCACTCTTCTAATTTAGACGTGATCA
ATATCTTATCTTTTTGCATTTCATAGACATCAGGATCCAGAATAATTGAGTGAGCTCAAAACAACAATGGCAAGAAT
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GATGTTTTCAGAAAACTCAGCAATCATTCGTTTAATARATATTCATTIGCCTACCAACTATAAGCARAAGTATTGGCTA
GGCCATGTGGGGTATACAAAAATGTATTAAATATGGCTCATICTCCCTAAGAACTTACACCTATTAGACAAAGTACA
TGCATAAAAATTATAATGTATAATAGAAAATARAATACAAGCCCTAGAATGCACAGTTGAAGTACGATTTGCATTTAT
TATAAAAAGAAAGATGAATTGGCTGGGCACGGTGGCTCACGCCTGTAATCCCAGCACTTTIGGGAGGCCAAGGTGGGC
AGATCACGAGGTCAGGAGTTCGAGACCATCCTGGCCAACATGGTGAAACTCTATCTCTACTAAATATACAAAAATTA
GCCGGGTTTGGTGGTATGCACCTGTAATCCCAGCTACTTAGCAGGCTGAGGCAGGAGAATTGTTTGAACCTGGGAGG
TGGAGGTTGCAGTGAGCCAAGATCTGGCCATTGCACTCCAGCCTGGGCAACAGCAAGATTCCATCTCAAAARAAAAA
AAAGGARAGAAARAGAAAAGATTAATTTCCTGTTAGCTAAATCAAGGAAGGCTTCATGGAGAAAAAARTATTTCAACA
CACACTTGACGTAGCAGTGGGATCAGGCTGATGTTAGGGAAGAATGAATGACATTCTACACTGAGAAAGAGATATTC
AGTATATATATGAAGAGCAGTAGAGAAACTAACAAGTGGAAATAGACTCAATTTACAATACTTGCCTGCCTGGAGTA
CTCTATACGTTGACTGTAAGTTGCAGTTTACTCAGAACAATCCCACTTTICTACTIGTTTATCCTATGTAATCATTTA
TTGGGCCTCCTTTTGCTCTCAAAAATATCCTTIGTTTGGATAATAGATTATCACTCTGTTCCTAAATGAACTGCCCTG
TGTCCTATCCCAGTAAAAGGGTGCATTCGGGCCCTTCGTAACTGCCTCCACTACATGGTTGATTGAAACCAGAGCTT
GGCATTAAGAAGTTAGCTGAACAATCAGATTITCTATTICTTGGAAAACCCAAGAATTTCAGAATAGATACAGAAGCTG
TATAGCTTTRATAACATGACAGAGTTGTAGCCTTGAAAGCTATGTACAATTCAGAATTATGAGGGAGAAGAAATTGA
AGAAACAGTAGCAGCCGGGTAARATGCAGAAACAAATGAGGGAGACACCTAGGGGGTGACTGAGGCACAATAATGGAA
GAGAAGTGCAGTGAAATTGCTTGAACTCTITACTGATGAGATTITCTACTGTITGCCTTGAATCCAGGACCACCTATATG
TTICATTCTTIGTCATGCTCAGAGTTATGACAGATGCTGTITATTGAATTCCCCAGAGACTCCCTTATCGTCTCACCTC
AAACCTTACAATAATCCCTICTATCTITTICTATCCATCCAAGCTGGCTTAAGTAAAGTCTATGATCCATATTICCTAGT
ARAACAGAGAAGGGARAAGAGACTGAAGGCAAAGGCCCCAATTAGTAGGCTATTGCAATATTTCAGGGAAAAGGCAATG
GCCATCACATTGTTGTCCCAGGAATGAGAATAGAAATGAAAGAAGATAATGAAAGTTGAAAGGACTGGGGGGGCTTG
ACAACTGTTTAGACTTGAGGAGTCAGATAAAATAGGAAGCCAAAGATAATTCAGAATATTTTGATTTTGATTTTCAT
CACCAAATAAGATAGTAGTACTATGAAGAAAAAATGGTTAAAAAACAATAATAATARAGAGAACTCCTCCAAATAGT
ACCAAGGGAGGGAGTTTAATAGAGGAAATTAATTCCGTAGGTGATGAGAGTCCTGAGAAGCCAAACGAGAARAGATC
AAARCAACCCAGGGATTGGCAGTCGCAGGAAGCTGTTCTCACTTATGGCTGGGGCTTTAAGCACAAGGTGACATGAG
ATTTCAGAATTTGAAGTCGICTGGAGGCAGCTAGGATCAGGTGGGGCCTGTCCTGTTICGGCAGGACCTGCAACCACA
GGAGGAGGATGCGTCAAGCAGARAGTTGGAACACAAGAGGGGATTCAGCCATAAGCCACAAAATACCTTCCAGAGCA
GAGAGAAGGAGAAATACCCTGAATTCCGTATTTTCCCTGCCATTITAGTTICCCTGCTATTGCCACACATTGACGTATT
CCATCCAGAGAAGTCCATTGGCATATGAGICTGGGAAATGTAGTTCCCAGGGGGACATGATCTTAAGGGAAATAGAC
AATGACTGGTGCAACAACTGACCTGTGTGAGGCAGGAGGGAAAAAACAGGAATAATATAGTTTTTCTCTAGATCCCT
TCATGCACAAAGATGCARAAGAAATGTGTTGGCTTAATGAGCCATTCTIGGGTGGCCCTGTAGGTGGCTGTCCTACGA
ATAAGATTTTTAGACAAAACAGAGATGACTTICAAATGTCACAAGAAAAGTATCAGACAGGAATTAATATTGACTTGA
TCTGTCACAGGCGTCAATGATTTGCATTAAGCCAACGATCTTCATTGTTAATGTCTGGGAAATTGCCAGCAGCATTA
CGACTACTTGTGTGGATTAGTGTAACGGATTCCCCCACTAACATTCAGGAAATCATGTCAAGCACAGAGTGCCTATG
TAAGAGTGGTITGTGICTATTCACTACATTTCTTGGACTAATAACACACTTAGCCTTCCTGAATTGCCAACATGTACA
AAACCAGATTGGGGTITTTTTAGTTGTTCATGGAACTATCATTTATTGGGTAGCTCCTGTAGAAGCAAGATACAGAAA
CTCTAATTAGGAATAAGACAGTCCCTGTACTTCAAAGAGCTCTCAGGGGAGGCACACAAGTAAACAAGCAATTATTA
TCATACGTTAGGATAATACCGTCATGGTGATAACCACTGAGTGATAGCCAAACACATGGAAGAGGTACCCAAGTCTA
ACTTGGGGTAGTCAGAGACTGCTTTCAAGGATATCCGAGTAAGTGTTAGCTAAGACATGATACGTATTTCTAGGAGG
GAAATTTTCAAGGCAAGGTGGAGATTGTGCAGTGACGCCCAGAGCCTGGATTATTTTGGTGACTGCTAGTATTTCAG
AATGACTTCAGCAAAAGTTGTAGAGAAGATAGAAGACAACAAAGTATAAGCAGAGGCCAGATAATGAGGACCTGGAA
CAGTGGTTTGCTGGTAAATGTTTAACAAGAGGCTCTTGGCGGGGAGAGAGAGTGTCTGATTTGCAGCATTTIGGCAAA
TTTTGTTGCACAAATGCTCCAGCATAGCCAATTTCAAGCTACCAGTGTGACGTCATTGAATGCAGAATTGGAAAGAA
ACGGGCAGTAGCACAGCATTGTATAGTTATTTTCATTACCCAGATATAATAGATAAAATATCCAGATGGTATTTAAT
AGATATGGATGCAAAATTTAAATATATGTACATTICATGTGCTTCATGTTACTGAATGCGCACAACATTCATTATCCA
TTCATTCACGTGTTAATTTAACAAACATTTCTGAGCCTCTGCTCTGTGCCARACGCAGTTCTAGCTGCTGGAATTAC
AGCACTGAAAAAAAAAATTTGTCCTCACTGAGGTAAGACAAACATTATTATGCCCATTTTACAGCTGAGAAATTAAG
ACATATGAGGATTAAGCAGTATAGTTAAAATCACACAATTGGTACATGAAGGAATCAAAGAGGAAATCAGCTCTCAG
ATTTTAAATCCAGGGACTCGTTTCTGCTATACCATACTACCTACCTAGTTGAGCTGGATTTTATCATGGTTITCCCTA
TTTTTATCACCATGTGGTTGGATAAGTAAAATAAATATATGIGACCTTTICAAATAAATTTIGGGTCATTITTTCTTGGA
AGCTCATCTIGGTGTGAACTTTAAAATACTGCAATTAATAATGATTATAATACCCTGGAACTCTGTAGCAACCTCTTT
TGAAGAACTCCAAGGAGCCTCTAAATGTATCAAACTAAGTTICTTCAAGTGAATTAGTTATCATCTGAGAGTAATATA
GACTTTTAAAAATGCATTAATTGTATTAACCCTITTICAGGCCCATAGACTTAAGTGTITICTTITCTCCAAATAAAAATA
GTAATCTCTGTICCATTITICTTTAGAGAATAATGAAGTAATTTTCATTGAATATGTAGTCAACATAATTACTTCAATT
CAATCGTGAAGGATTTTAAAAATTATTTATGTCTACTAACTTAAAGACATGCATAGATTTCAAGAACTTAAAAATGC
ATATTGCCTICTTTGCCCTATGCCTCATAAAACAAAATTATGATAACGTTIGTGTGTTACAGAAAAACGCACTGATTGT
AATGAAGGGTGCTTICAAAGGCCATGAACTTGGAAAGCAACTTATTITACAGAGACCCCCAGCAATAGCAGCTAAAAGA
TTGACTGACTCCCTTTATTTTCAGTTATCCTTCAGACACTTTITGACCTCTTCCTGTGCCTTITCTAGTCATGTGCAAT
CTTGTGGATATCTCTTCCTTCCTICTTGTTATTTTCTATTTCCTCTGTTTCTATTTIGTTTCTAAAAATAATCATGTTT
GAATATAGGATTAGCTTICCTTCCCATCTCCCCATTACCAATCTICTCACTATACCGCTATGTTATTAATCTTCCTGAG
AAATATATCAGGTTCATTACATTAGTTACCAGCTCAAAACGTATCAGTGGCTITICTAGTCCTCACAGGCTCAAGTTA
ATCTGCATATTCTGACTTTCATATTCTGGGTTCATGCAAACTTTTCAACTTTCCCTICTTATACCTACTTAGGAGGAC
CCTCAGGTTCCATCATGCTCATGTTTICAAGCCAGAAGTTCTCCTGCCTCTTCCTCTATGTAGACTCCACATAGACTA
TGATATCCTGCTTCTCTTTTAATCCTCCATCTTCAGCTCACAGCCACACTCCTCTGTGAACAGTTAAATGATTCICC

130



CACCTCTTACCTCCTATAGCACTTIATTTTTICATGCAGCATTITTTGAGACTTAATTAARATCTACAGTTTTAAAAAATG
TTTTTCTACCACAGTCTICTTATTCATACTAAAACTTTCAAGTCTATCCATTTTGCTTATACAACCACACCGTTAGGT
CTTTTAGGTCCAAGAATACAAGAGAATGGCAAAGCACGTTGTTTACATCCACACATACTGTGTAAATTCAGGTAATT
TITTTTAATCCTATGATCCTCAATTACCTCACCTGTAAAATAGGTACTACTCATACTGCAGAACTCTTGTTGGAATT
AAATARATGAGTGTATTAAAAATGCTCAACAAGATTITGGCACAAAATCGGTACTCAGTARATGCTAATCATTATTCC
CTTTCTCTTCAAAGCTCCACAATTCTGTATTCATATCACCCTCTITATATCATTTIGCAAAAATGTATCCTATTCCAA
CTCTTTCCACCTAGCCTCAACATTTACAAACACTCCTGGTGGGAAGGGARAGCTTTTGAGGAGAGCACATCTATACT
CATTTACTTCTCAGGGATGCAAGCTGCCCTGCTTACTGAGGGCATATGTTCATAGTCACACCGGAGCCCACTGTCCC
CTITATACTCTCAAATGGGCAGTAGCARAATCATCTTGATCGGTAGTAATGACCTGTICTICTAAATTITTCACATGCATCA
GATAATTTCTTTTTITAGTAAGTGTTATCTTACATATATGCCAAAATATCACCATTATATGGAACACTAGCTGARAAGA
AAAATTATTCAGTAGTCTTAATTTTCTAGCTAACATAAATTCTCTCCATTTTICATCATCCATTTAGATTARAGACTT
TACTGTTAGCTGAATATTCAGAGACTTTATTICTGATTITTTAAAATTTATGAGGTTCATAATGTTAAGACTTCAAGGG
TGAGCTGTTTGIGTCATTTATAATGCGTGACTAGACAGTAACTAGAAAATGGATTGITGACTTTACAAGATTTCTCC
CCACCACGTCCCCCCAAACCTGTGCTGCTGTGTATTTGGCCTGAAATCTTITACTTICTAGTCAATCTTTIGGACCTAAA
GCCTACCAGCTTTTAGCATCCTTITAAGATTIGACGTGICTICTGGGAGACCAATAGATGCTAAACCAAATTTCGTATGC
ACTTGGCAATATAGGATAATAACAACCATACTCCCTGCAATTIGTTTICCTARCACAGATGTAACAAATTACCACAAGC
TGGGTGGCTTAATAGACATTTATTCTCTCACAAATCTGGAAGCTAGGTGTCCARAATCAAGGTCAATTATCCCTICTG
AAGGCTCTGGGGAAGAATTCTTCCTIGCCTCTITCCAGCTTCTGGTAGCCCCAGGTGTTICCTTGATTTCAAGCAGCAL
AAGTTCAACATCTGCTCCTGACCTCACATAACCCTCTICTTTIGIGIGTICTTTCTGTGTCCACTCTTTTCTTTATTAT
TATTATTATTATTATTATTATTATTATTATACTTTAAGTTTTAGGGTACATGTGCACAATGTGCAGGTTAGTTACAT
ATGTATGCATGTGCCATGCTGGTGTGCTGCACCCATTAGCTCATCATTTAGCATTAGGTATATCTCCTAATGCTATC
CCTCCCCCCCTCCCCCCACCCCACAACAGTCCCCAGAGTGTGATGTTCCCATICCTGTGTICCATGTGTTCTCATTGT
TCAATTCCCACCTGTGAGTGAGAGTATGCAGTGTTIGGTTTTITIGTICTTGCGATAGTTTACTGAGAATGATGATTT
CCAATTTCATCCATGTCTCTACAAAGAACATGAACTCATCATTTTTTTATGGCTGCATAGTATTCCATGGTGTATAT
GTGCCACATTTICTTAATCCAGTCTATCATTGTTGGACATTTGGGTTGGTTCCAAGTCTTTGCTATIGTGAATAGTG
CCGCAAAAGGACACCAGTCTTTGGATTTAGAGCCCACCCTAAATTCATGGTGATGTCATTTTGAAATTCTTAACTAA
TTACATCTTCAAAGACCCTATTTCCAAATCTGGTGACATTCAAGGTTTCAGGGACATGTGACTATTCAGGGGAAACT
ATTCATCCCACCACATCCCCCTTGAAAATTCTGGAAAATGTAGTAATAAAGGCTTICTGATAAATTAGTGTGGARAAGT
ATTCACGGTTATAAATTACTAAAAAGTCTCACTGTGAGCTCTTAATCAAAAGGCCCTATAARACATTTATTITIGCTTG
ATTAAAACTACACATCCGATATTTIGGTTTTGGATTTATTATTATTTTTAGACTTGGAATAACTATTTTATGTGARAA
TAGATTCCATAACTGAAGCAGCATACCTCTCAATTTCCCAACATTITATTITATTATITTITTGICTTCACACTACTTA
ATAACTGAGGAAAAATCATTTAGACCAAAGTTCACCTTGGTTGACACCATCCAGACAGCTACAGGAAATAACAATGG
AAACTAARATCTCTAAGAAAAAGAGTCTTICATGTIGAAATATTGCAGAGTTGATTCTAGATATATAGCTGTTGGAAGA
ATGGATACTATTACATAGATATGGCAGAGTGGTATCCAGCACCTTTCAACAAAGATCTTTCAGAGTCAGTCTTATTA
TGICTGGAGAATTTACCCAGGGCTTAGGTGCTTTTACTGACAATCTAACCACCTGCACCCCACCCACCGTCTAAAGC
TAAAGTTTATTGGAAGACTTAGGAAATCAGTCTTCGGAATGTTTCTGAGACTGGTACACCCACCACTTICATTAAAGT
GCTTCACTTCACTTCATTAGACAAGAAGTAAAATACTTGTCAGGAAATTATTTATAGTACCATGTATATGGGTATCT
TATTTAATACTACTTAATGATGGTACTACAAGTTATATAAAATGGAGARATAAGTCATCAAGTTTGACAATAATGAT
ATTTGATATTATCATTATCTITTTTTATTCGTTCCCACAGAAGTACTCTIGTTATTGGTTTAGAAARATGATATTTGAT
ATAATAAAGAAGGAAAAGGTGGTAATATTICTTITATTITTTTGTATCTITATACCCCAGCTCTTTCACCAATCTCCCCC
ATCTCTGTAGTTCTCCTCTGGTGTCCCCAGGCAGTGAACTATTICCCAGTIGGTTAGGGAACATCTCATTGAGTAAGTT
ACATCAACATTTCTTCACATTTCAGGACAACAGGAACAGTGCCAAATCCTAGCCCATTGTTCAACTCTCAAGCCTTA
TTATCCTAATAACACATCCATCCCAAGAAAGAATTCATCAAGATCAGAGAGGAATACGTATAATTTTTITATAGTACA
GTATTTAAAATGAAACAGCTTTTGGCCCGCGTIGGTICTCAGTGGGCTCAAGGGGGAAATTCAGGATGCTAGCTCATCT
CACACCAAGTTTAATAAAGGGTGICCTATAAAAAGCTAATTTCTTGCTGGTAAATTGCTTTTTAAGTAATCCTTGCT
GTTGCAAGAGACCCATTCATAGCGCTGACACTGGGAGCCATGTTGGAAAGGCTAGATATGCTCTGGGAGATAAGGTA
AGATCCAGGTGGAATCTTCTCTTTACAGAATGACAATGTATATAGCTAATATTGTCCTTITGAGGCTAGTTTGCATGC
AGTTGCTGGTATGGCACTGCTCAGCAGCCTGCTGCAGATAAGAATGAGTGATGATGCCCTAGATTTTAATGGAACTT
TTAGAGTGCATGCAGCAGTGGGGTGCAGTCTTCAGCAAAGAARAACGAGCTGACTTGCAGGCATGAGAGATCATCAA
GAAAGATAAAGAAATAGGACATCCACTCTAGGTTAGGCAAGGCTTTTTAGAGGATATTATGGAAATGAGCAAGAACC
AATTTAATTTTTATAATGCCACTCCATTTAACTTITAAAATACAAGGTCAAGGTACTGTGTTTTTCATAATGATTAAA
GATTTGGAGCACTCTITTICTIGTITGAAACATACTGCATCTGTTTGGCAGAAAAAARAAGTGACAAAGAATAAAACTGGG
ATCAGAGAACAACAAAAACATATTCTGTCACTTGCCTAACACAAGTTAAAAAGCAAAGGAAARAAGAGACAACTCTGA
TGGACATGTTCATCCTTATCCCAACAGAAGGATTTATTTACCTAAGGTCCTATTATTTCAAGTTACTTITGATCCCAG
GATGGTAACATAAAATGTACATTITAAAATAAAATGGAAGTATAAGATCAATAAARACCACATATCTGTGGATAARA
CAGCAGATTCAATCTTGIGGCTGAAAGTTTGCTITTAACCCAACATTTIGGTARACTATTCACTCTGTAATTTATTAAA
AGACATACTGTTATTATAAAACTATCTCAGTTTGCATCTTIGTTGGTTCTGTCAAAATTTCATCCTIGCTAATTICTCAA
CTTGTAATATCTCTIGATATACATGATTAATCTATTTTAGGAATAAAACAARAAACTACCTTTATCTTACGCATTTCTA
GGAAGTGTTTTTAGATGTARAGTAGGGGTAATTGTAGTATAGTGGARAGGATTTTGAACTTGAAGCCAGAACATATG
TCTCTIGCCAAAAACTAGGTGTGTGACCTTAAATAAGTTACTTAGCTTICCTGAATCTTAGTTITGTITTAGCTTTITTTCT
ATAAAGTGGCACACCTATCCACATCACAGTTITTGTITGTCAAAATTAAATAAAATACTATATTAGAAAGAAACTTTTA
GAAAGAAATTTATAAACTGAAATGTACTATACAAGTITTAAATCATTICTCATTATTITTICTTACCCTAAAATTTTGACC
TTATTTTTCTTAGCAAATGGCTGAATCTGTAAAATTTAACCCCCACGCAGCATCTGGATTCAAGAGAACTACGGTCA
TTTCTTTATACAGAATACTAATTATACACATATAGCAAAACACAAGTTTTTTCCAACTACTCTGTGTTITTAAAGAT
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TCAGTIGTGGGCAGAAGGAATTTTATCAACTATGTTAGGGGAAAARAGTCTGAAGAAATGAAAATAATGAGAAAAAGC
ACTGTTGATTTAAGTGCAGGAACATAAAACTTCAAGGCAAATGTGAGGCCAACTGAGTTCATATATATCCTCACAAR
ATGATTTAGTTAATTTAAAAACTTTTCTAATAAGCAACACAGGTAATCCCAAATTCTATCTTTTATAGCTCTAAGAG
TCCCCATAATTTATTCAGCAATTATTTACCACCCACTTATTATAAGAARAGCCCTGGGATAARGTCTTGAGAAGAAAC
TAACAAAAACAAAACTTGATTGTTTGCTCTCAAAAAGCTGGGTCTAAAATAGGCAAGGTAAGATTTTGTTTTGAGGA
GCCCGTATTTTCCAGCACTGTCCATTGTAACATTAAAATAGTTTGCCAAAATCCTCACTCTGTGGGTGTATTTGCCT
AGGGTGCTAAAATTGCTTAAAAACTTTGTTATTTGGCTAACTAAAATCACTGAATAGTAAACAGTAGCATTAGAGAT
GGCAGAGACATTAGGTGTCATGCAGTTCAACTGCTTCACCTAGCAGACAAAGACATTAAGTTCCATTTCTTAAATTT
ARCTATCTGGTTGAGGATACACAGTAGCAGAGCTAAATCAAGAACCTICTITGGGGTTAGAGTITTTTGTTTATGCATTA
CTTTGTTTTGGAATTAAAAACAGTGCCTGTTTGCTAAGTTAAATTGAAAATATGCTCTGAAGGAGAAAAACAGCTAT
AAAAATAGACTTAACTTCCAAACTATGGATCACAATAAACTAAAGAAATAATTTCTGTAGCAATAAACTCCAACACT
TTCCATAGGACCAGAAAGGCTTGAGAAAGAGGAGAACAAAARAATGCTTTGGGGCTTACCATATATATGGAGAAAGC
TAAATGAATAAACCAGTTGAAAGACAGCGAGTTATACTAGTAACAATATTACTGATATCGGAGCTCTCACTTATAAA
TTGTATATTATGATCATAGTGACTAGGTACTTTATATCTGCTTTCTCATICCTTCCTCACATTAATTICACATGTAGG
ACAGATTACCICTTCTGTTTICTATCCAGAGGCCTAGAGCTCAGGCCCTCATCGAAGACAGACAGAGCTATCATCCTT
ATTCTAAAAARAARCTAAGACCCCAGACATAGCTGTGCTACTTATAGACTAGAATGTGAGAGAAARAGACAAGCTTT
CATCATGGGCTTAACAAACTGAAACACTTICTTCAATTTTGAGATTGAGAAACTTAGCTAATGCTAGGTGTAAAGATG
ATATGCTACCTITCATAACCTITGGTGAGGAGAAATTAGCATTTICTCTICAGTCCTAGAAGGAGGATGACCATGAAGGTC
TTCATTCTCTTGAGAAGATAATCAAATGCTTCACTGCCCTIGTTAACGGTTTACTCAATATTCACCAAGAARAGTAGA
TGGGATTATTTTTGCAGACACTTATACGGGTAATTTATTICTGATAAGCAGAGACATACCTTTAGTGCATAAATTGTT
CCCTTTGTGCTCTTTIGTAATAAACATCACCATAGAGAACAAACACGAAGTAATGACATTGAATTARAAGACACCATA
GAGGCAACAGCGACTGGAATTITGTGAAAGTAAAAGGATAGTGCAAACAGTTGTGCGTTGCATTCTGCTCTGRAAGATT
AACAAGCTGGGTCAGGCTTTGACCATCATGATGAGCAGGAGATTTTTCTAATGGAAATCCCCAATCAAGTTCCTGCT
GCACCCAGAAAGGAACGGCTTACAGAAATCTTACATTTICTTTGCACATACCAAATTGCTTGGCATATTCTATCACAA
GGTTTACTTTCCAGGGAATGTGATCAAGAAATCATGATCCTAATTCCTAGTITAACCCTCAAAGTTTCTCAGAACAGT
CAGTGCATCACTGTCAACTTTTGTIGCAATGTGGAAATCAGAATTGGTICACACGTITTTTCCGGCCACTGTTTTAGATT
CATATAATATTAGTGAAATCATGTCAGACTGGTATAGCCATGAATTTATACTTCATGAATAGGCACTCAATAAATAG
TGGATTAAATCGACCGATTTGATTTTTACCTCCAATAATTTCAAAAATATCATTGAAGACAAGGTTGTTGAAGCTGT
CACTTTTICTTGCTGAACCTTTIGTTGTGCCAGGAGGAACAGATGGTAAAATCAAAAGTGATTAGAGAATCAGIGGGGT
GGGGGTGAGATTGGAGGGGAGAGGTCTTCCCAGTGAGACCCGCTAGCGTCTTCCCTGAGCAGTATGTTAACCCAAGA
CAATTTTAGARATCTGTGCCCCTAAGTTGCTTGACATCCAAAGCACACTTGATGCATCCTACATTTICTAAATATTTT
TATTGTTGTTTICTCGGTAGTAATCATCTGGTTTAGTCACTCTAAAAGTCAAGGATGARATTTTAAAATGCAAATAAA
AGTGCCTACTTTCTICTCTTTCCAATTCCTTTITTGTTTTATTGAGGTATAATTTACATGCACAAAAAAATCGCCTTTT
TAAAGTGTACAGTTTIGATGAGTITTTGACAAACATATGCAGTCCTACAACCACGTCCGTGATCAGAATAGGAAATATT
TTTATCACTTCAAAAAGTITTCCTITGTACTCCCGTTGCAGTCAGTCTCCTGCCCCACCCCAGCCCCTGGAAACCACTG
ATAGGTAAAAGCACTTTITAATCTGAAAGGTATTTAATGTATGGCAGTGTCAGTGGTAATAATAACAAGATTTATTCA
TTGGTTCACTGTATTTTTGAGCACTTATATGTGCCCGTTGTATGCAACCCATTATGCTCAACCCCTGCCCTCCTCAC
CAGGGATARACTAGTGGCAGAGATAGACAAAGAAGCCGTCTCTCTATCACCCCTATCTTATAGAACATTCTICAATG
TTAGAAATGCAGTATAATGTGGCCATTGAGAACTTGAAATGTGCTTAGTGGGAATGAAGAACTGAAGTTTTAACTTT
ATTTAATTTCAATTAATTTAAATTTATATAGCCACATGTGGCTAATGACTATCCCACTGGARAAGTACAGCTTCTATA
CAATATGATAATATGATACATTATAACGCAGGAGTTTAACCAAGTGCTAAAGCTTTACTATCACCAGGGTCACTGGT
GTTATGTGAAAAGAAAACTTACAATAGAAAAATAAATCCTTITAAATAGTCACAGACCTGAGARAGTTTCCTTCTCAA
GGGAACACACATTGGCTCATTCAAAGGAGGTTAAARACTAGCATTTAAGGTAATTTCATGAAGCTTTCCTTTGGATT
TCTCATGCTTATTGTATACATAAATAGGCAATTTTCGATGGGACCTAATAAATCACTGTTTTTITATTTGAACATTTT
AACAAAATTATCAAARCAGCATTGCATTTATGTTCAACCTATTITGTTCTGAGAAAGACAACGATTAAGTAGAAGTCAT
CAAAGTTACCAGAACAATTTTTGTTCTTATGTTITTAGAAGGCATTGAAGGTGTTTAAAATGTACACTTATAGAGTCA
GAGTACTATGCAACTGTGGCCCTTATAGTITTATCCGTCATGCATCTAAAGCCATTGTTACATCTGTTICTAATIGTG
CATGGATTGTCCAAGATACACAATTGGAAATTCCATTTTATTITATCAATTTGAAGAGGTTTCACCCATGTGGTCACT
ATGATCACTATGGAGTCACATTAAATTGAGAAGTCTCCAGAAGTTGCAGTATTTATTITAAAATTCTAACTTTICTTCA
GAGGAACAAATTCTCCATTTCTGGATTCTGAATCCTCATTAGCCATAAGGTTIGTTGTAAGAATTTGCAGCTAATAGG
AACACATCCTGGGGAGAGACCAGTTGAAAAGTAACTTGGTITCTGAGTGARATTATACAGAGACAGTTTCTACTTCAG
GTGGTGTITGCTAATGRAAGCTATCATGGTAATTTTAGCCCATATGATCCCTAAACGACTTICAGAACCACTTTTCATCC
ACTAAGAACCCACTTICAACCACTGCCACGTTCACTACCACAGTATAATATGGAACACCCTCTGGAATTCAGTAAGTA
ACTTCTTAACTCATTGGCTATAGAGCTTITGCCTTTGTAAATTCTTTICCTTTTIGCAGTAARAGAGATTGTTTCAAAGT
AATCCAATTAGTCCCTAGGCATGTCTAGAAAGGTAGAGTCAACAACAGTAAGGTAATAGTCCTTATAAGATATGTAA
GAAATTATCAGICATTTACTTTAAAATAATTTGTACACTTITTCCTTTTATATGGTTICTTCTATGT TGAAGCCAGTGG
TCATCCAGTGATTAAGATTAGCCAAACTCAAAAGGCTAARAACTAAATTCAAATGGTATTATTITGCTITAATTTTAT
GCAATGCTATGTATTTAAATTTCATGAAAGTTTCGTATGGCATTGCTATCAATTTICAGTCAGGATARATTTCCCGTG
AAATAATCCACAATTTTCAACTGTACGTTGGGTACAGGTAAGGAAACACCCTTAAGAGCTTATCCAGTTATTAGCTG
GTATTATAAATTTCAAGTAATTICAATGTITCAATTAATAAACAGTTACTTTAAATGGGAAAGTATGAGTCAAGAGTTA
GTACAAAGGAGAATCTTAAARAGATGAACATCAAAGAATCTTACTATTIGATTTGTTGGTGCCTTTGCTTGCACTTICTC
CAAATTGACTTGACGTTTTAAATTTIGTACTGATAATCATCAGAGTCAAATCTGCTTTTAGGCAAAAAGTATCCGCTA
GTTATTCCCCTACTATGAAAGTGATGAGATGAATTGATCATGTCTCCAGTGTATGGATGGATGTCTTTGAGGAAGAC
CTACTGACCTTATGTTTATCTTCTGTCAGCATGGTGTGACTATGTGGAGAGACAGTGCTATTTGCTARATACTTTGT
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TTTTCAAATAAAAAGATTTCACAGATTATGCATTIGTAGAATTTATAAGTATTICTTITTATGTCTTITGAATGTGCCAAT
ACAATTTTTATGAAGTTGGAACTATTTTATCTATTTTAATGAAATTGTAAGCCTTCTGTGAATTCTTTTATTAATTT
TATTCTGAAGAAAATCTGACCAGGTTAGGGAAATCAGGTCAGGTTACGACGTGATCCCAGTGGAARAGCTGAACTGT
GGACTGTGATTTAAAATAGGGAAGAGGTACTGAAGTGTTIGTTTTITATTITITGTTTACAAATCAGCCTTTCTAACTAT
TATGTACTCCCATCCTTCTATCTTTTTCTCCACCAGAARCGTATTAACAGGCATGCATATAATTAATGCTTTITICTTGA
GATAATATTAAAATTAACTTCATCTGTCAGGCCGTCTGGGCTAAAAGTACACAGTCAGATCTGGGTAACATTTGAGT
TGATGTAAATATGCCCACACATACTGACAATGCTTACCATTTATTGTGTGAATGAAAAGCAGTGTAAATATTGTTTG
TTCTACTAGGGAAGCTCCACATTTTAATCAAACTTTGACCGTATTTCTAAAATGCCAGAGCATCTGGAATTGTTAAA
GGAACTGATAGTTITTGTIGTTITTTAACTGTITAGGATACTTGAAATCCAAAGGGTAAAGARACTCAGCTGATTTATAC
GITTCTTCCTICTTTATTTTAATGTGATAAAATGTAGTTITIGTCATGGGCTGACAAACAGTGGTAGACTACACTAAC
TCTGCGTTTGCTGGGTTTAATCTTACCCTCTCAAGGCATGGAATGGGAGCTCACTTCAGACCCAGCCATGCTTCACT
GTCCACTGCCTTCTCATGGATATAGTGTGAACATTAATTAGATGAATTCCATARAGTGCTTTAAGCTCTTTGGAGAA
AGATACTCGCTGCATAATTATTCTITAACTCCCATACGCTCTTATGATATAAACCATTCTGCCAGGAAATCCTTTTTA
GGGATTATCACTTAARATGAAATTITTCATTATTAAAAGCAGGAAGAATATACATCTACTGACAGACGAAAATGTGCT
TAAGGCGACTGCTTTTAAATAGGCAGAAATCCTGAACTATGGAGCCATCCATGCCTGAAARATACTGAGTAATAATGA
AAACTGGTAGCAAATTTGGAATATTAATCATCACATTAAGTTGCAAAGAAAAAAAAATACAAGCCACATGCCCTTTA
AARATACGTGCACAAATCTTTATICTAGAAATATATAACTTTAGGCCTAAAAAAGTACAAAAAGTAAATTATTTTAT
GGCTCTGAAAGTATCCTTAATTTACTCAGGTGACAACAATTAGTGTTTARAGAGTTAGTTTTCAATCTTAGCTACAA
GTTGGAATTACTCTGGAAGCTCTAAAAAAACAAAAAACAAAAAAAAATAGAGATGCCTAGTTCCCACCTGCAGAAAT
TCTGATTTGATTTTTCTGGTGCGAGACCTGAGAATAGGAATTTTTTTAAAGCTTICCCTAGTGATTCTAGTGTGCCAC
CTAGGTTGCCTTAAGGTAAACCTCATATTATGCAGAACCTAGCAATCACCTATCCTGATTTTATAGACGAAGATCAT
AAGACCCAAGAGGGCAAATTGATTTATTCAAGATTGAATATACAAATGATAGAAGATTCACATAAGATGCAGTATAC
AGAGTGGCTTGTIGGATTCTTGCCAATGCAGGCAGCAGAATTTTICTTTAGGGTTCACCCAGTTCAGGCACCTCTTTGC
AGCAGCACTTGACTAAGGTTCTTCTGATTGGATCATTATATGGGCAAAAAGAAAAAGCTTAATTGAAAAGAGCTGAA
CCCACATTGTGGAATGGAAGATATACAGTTTACACGTTATAAATGATTAATATTCATGAAAGCATACTGCCCTTITICC
TCTTCCCTTCCCATAGATGACATCATTGCATTGGTGTAGTTAGGTTGGTGGTTICTIGTTGTTGATCTTGGTITCTGA
CACAGTTCATCACTTATTATCCTGGCTTATTATCTACTTICTACATTCATTGTTCACTCACTCACTAATTAATTCAAC
ATGGTTTTTATTGTTTTGGACCGGTTATATGCCTGCAACGCTACGTAAGGCTGAGGATATTACAATGAACAGGAAAC
AACCCTGAAGTTTAAGGTATCAAGCCTTTGAGTTACTGTCTTTTATCATAGCTGATATAAARATTGAAGCCCCACTTT
TTTTGTTTTCAATTACTGAAAATTCAGTGCTAAAAAAATGTGGATTTTTATTCAACTAGATAAAGTACTACAATTAG
GTTTCCACTGACCTTIGGCTGTTTTTGTTCCCAGTTGCCATTACATAAATCTGTGCCACTCACAACTTAGGAAGGGTG
TAACATTCTCTGTAATAGTTITGCCTTITCGAATAGTGTTTGGATTCATTACTGTCCCTCGCAGTTTGGAATAATGACC
ACTGAATAATCAGTGTTTGGAGACTAAATTAGTGCTGCAAAATTCCCTCAAATTACCTACTGTITCTTTTCCCTGTCG
ATGTATCCTCATATTCACTATGATTACCCTGAGAAGAAAGATATTGTTGAGAACCACTTTACCTACTCGAAGTTTTG
GTATTTCAAAGATTCATACTTATGTCATGTTGATTACATTAGCACTAATACTATTGGCAGAATTCTAATTCACGTTA
TTTTCTTTTTTTCCAATTTCICTICCATGCCTATGTGTTGTCCCTTCGCAGCTATAAAGCCATGGCCGATTCATGGGT
GCTTTTGTTAAGGCGTTCAGCAGTCACGTTTGTAGATTITTTGAATGGGACTTAGAGCCCTTTTTTGTTICTTTATGTA
TTTCTCTATTTCTCAGCAAAGGAAATGCAGACATGCAAGAAATAGTGATCARATGTCCTGTGTACTATTIGTGGGTGT
CATTAATGGTATAGGGAGAAATAGAAAATAGTTGCAAAGATGCATTTAACAAATAAACGAGGTICTTGAGATTCACCA
TGAATGTGGCCCCTTCTATGAAAAGTAGTTAACATCCAACTGCARAGTTGTACTGGATCAGTTTGACTTTAACCTTT
AGCTAATATGAAAATATGGAATTIGTIGIGGTGGTGCTCACAAAAAAGAAAACTCATTTTTCTTAATTATCATCAATTA
ACATGTACTGACTACCCATGAGGGAAAGTTAATTTGCTCTTGAGTGGAACCAGTTATTTGCCCTATTATTTCTCCCT
TGCTTATTCCCCTCTCCCTCCCTCCTCCCTTTCCATTCAACAAAGAAAAATAGATAAAGCAATTTCTGATTAGCCAG
TGAAAGCCTCTAACATAAAATTTCCAAAGATGTGCCATAAATTATCCACAARATGTAAAACTTITTCAATTTTGGTTT
GCATTTICTITITTTICITATTATAAAGGTAATAAGTGCTCATTATAGAATTTGAAAAATATAGGAAGTTGCACGGAAG
ACGAATAAAATCAGCCATAATCCTACAAACCTATTGACACTTIGTACATATGTTTGTTATCTCTAATGCATTCATTAT
GATAATGCATCTTTITCAACCAATAGAGTAATCACTGGTGACTTITCAAATTTGCCTACTCATTITTITCACTCTGTIGGAC
TTACTTTACTACCTCTTGCCCTTTTTCAGTAAATGAATAAATATTTAAGTAAGTAAATACARATGTAATAACTTATG
CGCTCAAGCACACAGATACACACAGAGAGAATTTGGAACTTCGGAAATGCCATCCTCTCCCTAGGGCCGCAAGTGAG
TTGATAAGCACGTAAGGAAGGATAATCAGGGGAGCCTTCTCGTATTGCCCAGATGGCTCAAAATTCGTCATCTCTAC
CAAACAACTATTTGGAGCTTTIGAAGAAATATCCATGACCCCTTTGAATTCTTCAGTTTCTTTCGCGTTCACTTTGAG
AACCAAGTGACAAGTGAATTTCCTGACTTGGTCTTTTAAACCTGTTAGCGCAGTTCCATTGAGATTTTGTGGGCACA
AGATTGCAATGAAGAGATCAACAGGGAGAAATTCATTTCCCTATATATGTGCGATTAATCCGGAGTGCTAAGGGCAG
ATATAAAGCAGGTGCCTACTCCTGTATAACTTGGAATAAAACCATTTCCAAAGGCTGATGATCCTCAAGTCTTGTTC
TGCAAATGACTGATGTATAACTTCAGGCCAATTTTTCICCAGTTAGTICTGTGTCACTGGGAGTICCCATTTICTCGGGG
AGCAGCCCCATGCTTTGTCAGGTGCGGAGCCCACAGAAGGTTAATGCGAAAAGAAGGCCTCTTGCCAGACTGTTTTC
CAGATGATACGTAGGGTTATTAGTTTGAGCTCCTTAAGAAGATTTITTCTCACCTGTCCTACCAACTTATGTTTATTT
CATTGGTGTTAGAGGGTTTCAGTGGCGGAAGTAAAATATTTAGCGGGGAAGGGACAGCGTTCATGGGAATTTTGCCT
AACTTAATTTTGTATCTTTAGCTCATTCGTAGTCATTGTACTTTIGTGTTTTGTCAACTGAATTTTGTTTGCATACAA
AGGCACAAAATGTTTGCTTCAGACCTGTCACTCTTATTTTITAGCATGGTTAGACAAAAACTGAGATGCTTTAATTGT
CTAACTTATCCCAGTTTAAGTGCTGCAAAATCTCCCAGGCAATGTCATGGGCAACTAAGGGATAAAATCAGAGATTT
AAAGGTGCCAGGTTTCCCACGCTTCTAACAGTTGGCGTTTTIGGGTGTATACAATCCCTCAGCTTTCTTICTTITAGTTT
ATGGAGTCTTGTGGAGGGAATAGCAGGTTTTTAGCTAAAATTATCATGCTGTCGAGTTGGGTCTCTAGTGCATCCTG
AAGAGCTTGCATTATTTACAGAGGCTGGGCTATCATTTTAAATCCTGATGCTTICAATGCCCGTTATCATTCTTGACA
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AACTCTTCCAGCCCGTGGTCTGTTTICCICTGTTTGCTTCCATTTACTTTICCTGAGCAACCAGCTGAGCARAGATTT
ACATAACTTTTIGTTTAAACAAACCCTGTACAGTTCACTCTTITCAGCCAGTATGTAAACACTTTTGAGACACAGTTAC
ATTTTTCTATTITTAGTCCCAGATTICTGTTTATTTGCTACATTITTTTIGTGCCCACATTITTITGTCTTTGTTAAGTCTICT
TACAGATTCACATGAAAAACCAGAAACCGTGGCTGCTCAAAAGTCATTAATAATGAGATTTTTAGCTACTGTTTCTG
CTTGTAAATTCTTCATTTCACATAATACAGTCTCAAAAGGCCACAGAGAATTCAGCCTCGCTTATCTCTGTGTTGCA
GATGATGGCTITCTAGCCTTACCCAATCCCAGTGCAGCTTGCTTIGCCATCCAGGAGTCGAATTTGTTTICCATCTGACA
TTAGCGTATTARAAAGATTGGAGATCAACAAGCAACAATGTTCTTGTAGAAAGGTAATCAAGGTTTAGAGCCTGTGT
GTCATGAGACTCCTAGCATTTGAAACCGCTAAGGGGTTGACCACCATTGTCCCAAGCACCTGTTTAAGATICTTTICC
TATGATAAGGGACCTARAGTGATTAGCATACTGATAAGATTTTCCTAGAATAACCTATTITATTTCAGTATTATTCTT
TCAAATCTTAATTACCATCTTTTCCTITTACCCAGGGTCTTCTTTCTACCTCTACGACACATTTAATTACCTATATTC
CCCAACCTGTACCATATTAAATTTTGAATGGAAGTTTTATAGGGTAATTTATTGGAAGGATGGCCTTGAGTGTCATT
ATGTTCAATGAATGCCCTATTTTGACAAAGAGATGACTAAATGTTATTGAAATCTTTTTAATCCACCACGCTTCTGC
TTAGATGTAAATGCAAATCIGTTCTTTACATTTGTGATTGAATTGAACTTGAAAAGTACCGCCATATTGATTCCTTIC
TGCAAATAAAATATAATTACATTTCCCTAAACTTTCTACACTCTCCCAAGAGATTGGCTGGCTTTGTATTGTAGATT
TTTGGTGATCACAGAGGACAATGCATTATCATAAGACCAATAAGATTTATTTTTACCTTGGTAARGAATTTTAATTT
ATTTCTAGTTICATTTTCATTTATATCCATCTICTTCTICACCCTCTGCTCTACARAAGTATATATGACTATATAAATT
GAAAAAAATATCAAGTGCAAAATTACAGAAATAAATAATTAGGTTATTTTAGTGGAGGAAGGTTITGTTGTGGGTGGA
GGAGGAGAGGAGTGAGCCAAGAAAAACGAGGGACCATACGTGATCATATTTITTGCAGCTATTTTAAATTGTTTGTIGT
ATATACTTTAAAATATTATAARATAAAATTTTAAGTGCAATGCATATTTIGGAGCCAATGATGAGGGATAACTTCAGA
AACGTAGCATCATCATCTAGTGCTTTCATAGTCCTTTCAACATTTCCAGATAGTTITAATGGCCTGCTCATGGAGGC
AATGCCCTAATTTTAACATATCTCTTCACAACTCTGATTTCTTGCTTCCTAACATTAAATGTCTTCAAAGCTTICTTT
CACCACTAATTCCTTATCAAGAGGATAAGCCAGTTTATTCTTTAAGAAAAACTAGCTACACAAAACCGTAAGTCATT
CCAACATARATCCTICACTATCCTCTCTICTATAGATTTGGTTITTGATTICCTCCTGCTGAAATTCAACCTTCTTICTT
CAGCTATCCACACGICTTACCCTCTAACTTCCCTCAGGAGTGTICTATTAGCTCCCATTACAGTGACCACAGTAATAT
AGTAATCCCCTGCTGTTCTCACTCTCCACTTCCTTACACTGCGTTTTAAGTCTCTTCATATTCTTTATCACCTTIGTA
TCATGCATCGGTITITTICTTAGTTGTTTATTTTATGTTGCCTTCATAAATTCCATGAGAGCTCACTGCCGTATCTTTIAG
AACATGGAACAGTGCTTGGAACATAATGGGCATTICCTTAAATAGCTGTAGAATAAACTTITCAAAATCAACAATAATG
TATTTGCCAAATCCATTGGCTTCTCTGCCATTITTATCTTGTTCAATACCACTGCGATATTICCCCTTCCTTTTTTTTT
TTTTTTAAAGTCTGTAACCCTTTAGCTTCTGTAATATTCCTAGTTTTTTATTCCTCTCATGTGTCAAAATCATCAGT
TGAGGCTTATTGTITTTCTCTTTCTCACTCTGACCTCACCTTTGTTITACATCTCATCTTICTGGCTTTGGCTATCCTGT
TTTTTATCTCTGTTCCAACCTGTATTTCTAGCCCTACTACCTGGACATGACATGTGGATATCTCCGTATGACCGCAG
TTTCCATATGACTTTGCAAATTCATCCCTGCTCTCCCCTCCARAGTCATCCCCACAATTGACTTICCTGTITCCTTICCA
ACCTATTAAGGTTICAAACCCACTTTTGCTCCTCCTTTGCAGGCTACACTTTTCCTTCTCAGTACCTCTTTTTTTTCC
AAGTTCTTAGATAAAAGTCATAGTACCTTACGTTGTAATTGCCACTGGTICTGGTCTTTCTGCCTGCTTITCCTTTCCA
TTTGTAATCACATTATCCATTCCAATCCATTTATAATACTGTGATCAGCCATAAAAATAACATTTATCATATCGTTIT
GTCTCCTTAAAACCTIGTAGTAGATCCCCTCTATTTACAAGATCTGGTATAAAATCACCCTTCCTGATATTICAATGCC
TGTTTTAATATAATCTCAATATTATGCGTCATAAATCCCCCTGTGTTCTTGCACTTTTTATTTCTTATACATCTCAT
CAACCATGTICTTATCAACTCTCAAAACCTGTATTGGTTTTICAGGAAAACTCATAAATTATICTTITTGTAGACCTTTT
GTTTGTCATCTTTGAAGATCTCTCTCTGAACTACAATATTTITGICTIGTATAATCAATTTGGAAATTCATCAGGTATT
GAAATATGACATGTCTTCTATTGTCTTGAACATTAATTAAAACTTTATTTGACTTTTTATATGCTTACATCTTGTTT
CCTCACGGAGIGTTAACCTACTAGAAAGTAATAGTTTAATCTTATATTITATITTAATTCAGATTTAGTAGCATACTT
TACACGTGGTAGGATGTGTAACTGCCTITACACCTTGCTTACGTGAGTTATTAATGTTTICGTATATTTAATCTGAGG
ATGTACTAGCAATGTITAAAACTGTACCGCATGAAATTGAGTAATTGAACTATTTGTTTTAAATGTGTTIGCTTAACTT
ATTGTACCATTTICTCATAATCACAGCTCAAGTTAACTTTGTGGTTIGTACGTATTATTITCTIGTGAAATGCCAACAA
ACTTAGAGCAAGGAAAATAACAGGTATAATCATACTATAAAGGCAACCTTAACACTAGCATAGTICTCTTAGCTCATA
TGGTAACTACAATAATGTACAGTGACAAAGAGAATATTGTACTTTCTTAGCACACACTTTCCTACTACTCTACTGTT
GTGGATAAAAACAGACATACTTTAGGAGAAACTATGTITATTTCCAAATAATGCCTTAAAGGTTACTCCAGGAARAAGG
CATTTACATAAACTATCTAGGAAAAGAACCTTTTAAATAATATARAGAGCTCACCCAAAAGGACTGAAGTGTTTAGT
TGAAAAAAAGTAAAAATGTCGAAGACTTTGAAARATAGTTICTTIGCAGTATATITTICATCGCTTCCACTTACGTTAT
GAAGACATTAAGCGCTAGTTTATCARAAACTATTTTTIGTACATGTCTICTAATGACAGAACAATGTCAACATGATTT
TCATCATTGAGAATGCGTAARGARACCCTTTGTACAGTTITTTICTATGAATGTTICCCCTAAGATTAAAGCAAATTTC
CAACACGAATTAGGCACTCCGAAAGGAGGAGGGGAGGGAGGGGAGCAAGTGCTGCARAACTTCCTGTTGGGTACTAT
GTTCACTATCTGGGTGATGGAATCAACAGAAGCCCAAACCTCAGCATCACGCAGTATACCCTTGTAACAAACCAACA
CATGTACCCCTGAGTCTACATTAAAAATAGAGATTAAAAAAAGGAAATCAGTATATAATCTAATAAATACCTCTCAA
GCTTTCTCATTTTTAAAATAAAATTTTAGATTATTATTITAGGAATAAAATAGGCTCTTCATTGTATATAAGTTCAT
TTCTGAGTTGCAAAAATCCTCTCTTTATGTITTTITTTCCCCGTATTAGCATGTTTTTICTICCTGTTTTTCCCCACTCAA
CTTGGCTGCCACAATCAGAAAGCACAAAGACAATTTTTTCTTIGCGCTTIGTAAATCARAACCTTAGCATCAGACAAAR
TAACTGCTCCAGGTCTGTCAAATAGATTCATTTGAGCTTTCTTCATGCATTGAATACGGCAGAATTTCTGACCTGAA
GAAATCTAGCCTITTTCCAAATTTGCTTTAAGAACATTTTGCAATAAATTTAATATAATAAAAGGARARAAACACATCA
GGCTAGAATTIGGAACCGATTGTTATTAAAARATCTCAAGTCTATCAATTTAACTTCAACAAATTACTTAATTTCTGT
GATGGITAATTTCATGTGTCRACTTGGCTGGGCCGCAGGGTACCGAGACATTTGGTCAAACATTATTCTGGGTGTIGT
TTATGAGGCTGTTTCTGGAGAGATTCACATTTGAATCAGTAGAGGGAGCAAAGCCGATTGTTICTCCCTTGTGTGGGT
GGGTCTGATCCAATCAATTGAGGACCTAAGTCCAATCGATTGAAGACCTAATCAAAAAGCCTGATTAAAAGGAACTC
CTGCCTGATAGCTAAAGCTGGAACACCCATCTITTTCCTGCCTITTGAGCTTGAATTGAAACCTTGGGTCTTCTTGAGT
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CTTAAGCCTCCAGTTCTGGGGCTGGAACTTAACGTCATTGGCTTTCTTGGTTCTCATGCCTTTGGACTCAGACAGGA
ACTACATCATTIGGCTTTCCTGGGTCTCCAGCTTGCTGACTGTARATCTTIGGGACTTCTCCAGATTCGTAATGAGCCA
ATTTATTACAATAAGTCICTCCCTICTCTGGTITTCGAGAGAGAGAGAGAGAGAGACAGAGAGAGAAATGAGAGCACAA
GAACGTGAGTGTGAGAGTGCCCTAATATAATTICTCTAAATATCACTGGTTACTCTTICAAAGTTATAAAATTGGTAT
AAAAGGTGACCTICAATTTTTCATGGAGTTAATGTATGAAAGTCACAATTAAAARGGAAGAATTAGTICTGGTGICCT
GAAAGTTATTTGAATAAATTAATATGCTATGGAGGCTTTARAATACTATGAAAATTTAATATTGTATTATTICTTAGT
GTTGCTATTTTTAAATAGCACTTITTTCTTTTCCTITTITTITTTTTTTITTTTITTTTTTTTTGAGATGGAGTCTCACTC
TGTTGCCCAGGCTGGAGTGCAGTGGCATGATCTCGGCTCACTGCAAGCTCCACTGCCCGGGTTCACGCCATTCTCCT
GCCTCAGCCTCCCAAGTAGCTGGGACTACAGGCGGCCGCCACCACGTCCGGGTAATTTITTITGTATTTITITAGTAGA
GACGGAGTTTCACCGTGTTAGCCAGGTTGTTCTCGATCTCCTGACCTCATGATCCACCCACCTTGGCCTCCCARAAGT
GCTGGGATTACAGGCATGAGCCACCATGCCCGGCTTAAATAGCACTTTTTICTTGTGAGTCACTTTTITAAATATTTGT
GCARACCTTGTTGCCATTCTACTCAAGCTAATATCCTAAACCGAGGACATTATAACATTTCAGGAGTCARAACTTCA
GACACTTAACATAGTATCCTCAGGTTCATCCATGTTGTCATAAATGACAGGATTTITATTICTTTTATATGACTCAATA
ATATCCCATTGCATATATATGCAATATTTTCTTTATTCATCCATTATTAAACACTTAAGTTGATTCTATATCTTGGC
TATTGTGAATAATGCTGCAATAAACATGGGAATGCAGATATCTCTATGACATACTGATTTITATTTGCTTITGICICTG
TCCCCAGTAGTGGAATTGCTGTATCGTATGGTAGTTCTATTTTTAAGTTTTCGAGGAACCTCCATACCGTCCTCCAT
AATGGATGTACTCATTITACATTCCCACCAACAGTGCATAAGGGTTCCCTITITTICTCCATATTCTTGCCAACACTTTITT
ATCITITIGTIATTITTIGATAATAGCCATTCTAACTGGAATGAGATGATATCTCATTGTGGTTTTGATTTGCATTTTICCT
GATAGTGATGTITGAACATTITTTTCATATGTTGTATTAACTAAGCCAAACACAGAAAGACAAATGCAGCTTGTTICTCA
TTCATATGCACAATCTAAAAACATCGATCTCATAGAAGCAGTAAATGGACGGTGGTCACCARAGAATGGGGGAAGTA
GGGGAAAAGCGAGAATGGGGAGAGGATTGTCAATGGGTACAAAGTCACGATTAGAAAGGAAGAATTAGTTCTGGTGT
CCTIGTTGCATAGTATGGAGACTATTGTCAACAGTAAGGTATTGCGTATCTCAARACGGCTAGAAGAGAGGGTTTITGA
AGGTTTICTACCCCAAATAAATGGTAAATGTTITGAGGTGATATGCTAATTITTCTTIGATTITGATCAAGTAAAGGTCTITA
ATTGTTTGGCAATTAAGACTCATGAATACAAATAAAGGTCTTAATTATTTGGCAAAGCATGCTGAGTTTTGTAAACA
ATTCAGTAGTGATTTTTGAGAATAGGTCAATAGCAAATATTAATTAAAATGTCTTCTATTTATGACCTACAGCTAGA
TGGTAAACAGATAGATGATAGATAGATAACTGATAGATAACTAATAGATGACAGATAAATGATAAATAGATAAATAT
AGATAATCGAGAGAGAATACCTTTCCCTTCACACACGTGCATATAGGCACACTCCATTTICTATCATAGTTACCAGGA
TTCAGACATTTTIGTICTCACTATTTTTCTCAATGTGAACATGCATATAGGAATATTATAGTTTTTGTTCTGTGCCCAT
TTTAGTTICGTTTTTTAATATTTCAGGACAAAGGCAATATGGCGGTTTCACTTTGTTTTTCATTTTTGCTTATACTTT
TTAAAGCTCAGTGTAGAAAAGTTTGAAAATACACAAAAGTATTAAATTAAGACAGCTGGGCACAGTGGCTCACGCCT
GTAATCCCAGCACTTCGGGAGGCCAAGGTGGGTGGATCACGAGGTCAAGAGATCGACACCATCCTGGCCAACATGGT
GAATCCCGTCTCTACTAAAAATACAAAAATTAGCTGAGCATGGTGGTGTGTGCCTGTAGTCCCAGCTACTCGGGAGG
CTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGGGATCACACCACTGTATTCCAGCCTG
GTGACAGAGCGAGACTCTGTCTCAGAAAAAAAACAAAACAAACAAACAAAAAAGCACCTATAGTCTTTICTCCCATAG
GITGCCTTCTTAATGGGTTTTACACCTTITIGATGTTITCTTGAGTTCTGTCCCATTAGCAAGTAGTATTGTACAAAA
AAAATTTTATCATCITITATITAATATTTTATTGATGTTTAATAATTAGAATTATTTTAAATTTTATATGTCATTTT
AAAATGCAATACAATATAGTAAACTCCCAGATGTGATTGTAAATAATTAATTATTCTCCCATTATTGGGCATTGGGA
CTGCTTCCACATTTTIGGTCACTGCAGTGAACATCCTTGTACATGAATCTGTATGTTGAAGTTGATTTCATTCCACAC
TCCCCTTCATTCAAGGGGCTCCAACCATTCTCGTTTTICTTTCAGCTTICTTTATATCCAGGCATATAAAGTTCCTTCC
TGACTCGGGAGCGTCATACATGCTGTTTTCTCCATCTGGATAAGTAGTTAATTCTGTTCTTICTTTGTGCATCTCCCG
TTTCAGTAACTICATCTICCAAAGCCTTTCCAGGTCACTTTATCTAAAGTTACACCATAATCTTGCAAATCCTCAACT
ATTGAGCATTATTAGICTICCGTTATCATTATTCTCCATTATTCTCTGTGAAAGCATCCCGTGATTTTCTTTTGTCCC
TATTACCACAATATGTGTTTATICCGTGTATGTACATCTTTGTTIGTTTATTGTTTGTCTATACCTGCAATGAAATG
CCTAAGGTCAGGAACTGTCTGATGCAGGATGCAATGCGCTCAATAAATATTTACTGAACAAATTAATTCATTTGCTC
AGTCTTGCAGGCAAATGGTACTTCTGTATATTTAAATATCTAAAATGAAAGCGTTACTCGTTACTGTTGGTTIGTCAA
TCAAAATTTAAATGTCGATGTTTAAGCGTGAAAGACCTCTGTCAAGTTAATCTGTACTTACCCAAAGGCTATTATGT
AGAAGCGACATAAATATTTTCCTAAATGTTGATTTTCATATTTTAAGAAGACAATGAATGTTTCAAAGCATTTTICTT
CTACACAGCTATTTATTCTGGAGAGTGGGGCATATGTTTCTTAATATTGTTAAAATTGGCAAGGGGATACTGTTGCT
ATATACAAAGAACACCTAATCATCATGCAGACGTTTTGTTTCTGGCTCTCAGTTATGAAAAGCAGAGATTTTAAAAA
GTTACCTTTATATGCTAAATTAGGAATGGCAGAAGGTAATATTCTAATGTITTATAAGTGGTICTTICTCTGAGTCCTT
GGTTTCTATGTTTATGAATTICTCTTTTTGAAAGAAATTATAGTTATTATTACCAGGTCTATTCTTTTACATTGTTITC
TAATTCTATGGIGATCTTCAARATAGAGTATCAATTTITAAATACTTGGGAATGAAATTATTCTTCCCATATCATTTC
TTTGTATGGCATACATTGTGATTTIGTTGTCCCATCATIGTTTCAGTATGACCTGTTACTGCAAAAACATATTGAGAT
AAATCATCCCACATACTCTCGGCCAGGACAGACATCACACTGTTGCAGCAACACTTCAGATGAGCCCCATTCAACCT
TGIGTTTTTATAGAGAAGGATGCCACATGTTTATATTCATTTCTGAAGATTGGCTCATATTATTTATTGAAACATAC
TAGTTTAAAAATCTGTCCATTITATATAACACCTGGTCTATCTACATAACTTGAATTACATAAATATAAAACTAAACT
TCCCCICTTCTCCAGTGTATAGCTTGCAAGCAAGTGCATGTGAAATAAATTAAAGCCTTGTTTGTGTTTITTTTCATC
ATGTGAGTACAAGACTTTTCAATAAAAATGAATTACTTTTGAACATATTTGTTTGGACAACAAACAAGAGAARAGAT
CTATTTGATTGATAGTGGACAGAATTTTCATTAAGTTCAACAGCAGAAATACCACAATTGCATCATTCACCTTICGTG
TATCAAARAGAARACAGAARATTAGATGTGATGAACTCTACACAARATGTTCACTATGCATACTTTACCCATTARATAC
ATTATCAAGAATCATGTCAGCATGACATICTAATATAGCAGCTTITACAAAAACATGTAATCTAATCTAGGGATGCTG
TTGTCCTCTTTAAATCAGCTTCAAACATATTCTGGGTTGATATTTCTCATTCTTTTTTGATCCACATTIGTTTATTCA
CATAATGATTATATTTAACTGAAGATAACAGCATTATCAAAGTGAAAGACAARATAGATGTTTAATAGGAAAGTGAG
TATCGAATCATCTTTTTTCTACCAAAAACATCTATAATTATGAAGTATTTIGGTTAATTATTTTCACAATAATTTAAA
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AGTGTACAACTTGCCGATTTTITTGTACTTITCTACTTITCATGTCTCGCATATATCTCTTTAATATCTAAGTATTIG
AGTCAGAARAGAGCCAGTACCGAATAATGGGAATCTCACTGAAATGTGATAACAATCTGGGGCCTGGTCCTGGGACC
TTTATCTGCAGGACAACTTGGACAARATATTTAGACCCCCAATTCCTCGTCTTITACCCTAGGAATAATAACACATTTT
TCTGACCTCATACTTCACGTGGATCTCAAATGGAACAATCATCTGATAGCACTTTATGAAGTATATGAAAGCAATAA
ATTATCACAATAAGATAATTGCAATTATTICTTTGGCATAGTATTAGTGATGTCTTITATCTGTCTGACARAATCAACA
TTTCTGTATGGTAACTGCCTTTCCTTGTTITTAACAGAAGATCATGCCAGAARAGATGAGTAGGTAGATACTTAACTT
GTTGTTCCTGAATCTGGAATGTATTGCAGATGTCCCAGACTGATCTTTGTTCTTTTTTTTCCTTACAAATTTCTTTT
CACATTGACAGTGTIGATATTTCTTITAAATGTGCAATACATAGCTAACCTTATTITGTTTIGTIGTITTACTAATTARAATA
TCTAAACTGCTTAAAGGAGAAAATTCAGTTTTAAGTTTTATTGATTTATACCCTTICTITCAATCCACATAGGATTAGG
GTAGTATGTAACAAAATTTCAAACTATAAATGAAATATTGAGTTTTGTATTAAGGCCAAGGATGAGGAAARRARAAG
TAAGTATATATGGAAAAAGAATGGTATTGAATGGGAGTTTTGATGGAGCATGTTGACATCATGATAATACCTATTAT
CTTTATATTCTGAATGTCAGAACAAAATTAGAGCAATTTICCCTTATTTCCCTACAATACGTCTGTICTTAATAATTC
TAAGCTITTCCTGATTTCAGTAGTAATCTGTATTTTGCAARAGGCAGCATGTTTATAAGATATCAAGTAAACTAAGTT
TATGGAACTTGTAACAGCATTTTITAACAACATTTICTICCCTAGATAGTTCATGGTAGACATGAATTTATTICAAAACTA
GTATGTAGAAAAATACCATTAACAAAAGCTCTGAAATTATATTAGAGGAGCTGAATAATGTTACTTGAGAAAGAATA
AAATGTTATTTATGATTTTTGGTATCTTTTACCCACTATATATGGCCATATCTCTGAAAAACTTTAGTAATATGTAC
TAATGCAAATATGGTAGTAAATTATGTCTACAGGTGCTGATACCATAGTAGATAAAGTATGATAACTTTATTTTARA
ATATCATATTTAAATAATTAATATACAGTACTGGGAAAGACTATTTTATCTATTICTCTCACTCTTIGAATAAAAAAAT
CCAGAAAAAAATACCTTGTTTTGGTAAGATTATATCAATTTATTTCCCAAATGGGTAGAGGGTTATTTTTTTCTGAT
CATAAACGTATGTCTCTTICATTATAAAAATCCACTARAAGTGATAGAAGAAAACCAAARGAATAAATGTAAACAATG
ATGCCATTTTICCAAAAATCACCTTCGACATTTTTCTGGATATTGATACAGTCTAAATCTCTTTTCGGAAGACTCCCT
CCTGIGTAGGTTCCCCAACTACTCTGCAATCTTATTTICCICTTIGTTICTGTTICTTGTAGAAAGGAGACCCATTGTCAC
CATGTCAAATAACACAARATGGTGCACGTATAAGATCATTGTCTCTGTCCATTATTITGCCAGAGGACCTCAAACTTT
TTCAGGTGGTGGGCAACTGGATGTCATGCTGCTCCTTGTACAACAGAACACAATTCATTATTTATATGGTTATTTCA
TTTTAAGAAAATTTAACTTTCATTAGCTGGAAAAAAAAAGAAGTGGTTTTTAAGTTGTTTAGAAATGTGAAATTCAA
TTTTCATACIGCARAAGAGATICAACTGCAAACACAGGCACACATGTCTGGTIGTAAGAACGAGTTIGTCATACAAACC
CAAATTAGCTGCCTCCACGTTIGTCTITTGTTAACAAGTGTTTGTTTGCTCCTTGTTCCATCATTICAGAAATGCTCTTT
AGCAGGAATTGATGGAACACAGTCGCAGTGACCTCTTCCTGTCTTITAAAAATCGAGATGACATTTGCCCATCTGCAG
TGTTAACATAGTTCCTCAAAGACCACTGACAGTGGGGTAGGACTGTATTGCGCAAGTTCTCTCATTTCCCTAGAATA
TAATTGGTCCAGGGCCAGAGATTTTAGCTCATTTAGAGCAGCAAGGTGCTCTTTTAAAATTCCCTCACCTATTTTGG
GCTTICATTTCCCTTATACGGTTATGCCTTTTCCAGTCTGATGAACATTICTCCTTGACAGAGCAGACAAGCAAAAGGA
GCTGCACACTGCTGCTTTCTGTGTCGTCTCTATCCCTAACCTTCTCCCTTICTGCCCCAATCAGTGAACCTTICGTCTT
TCTGGTTCTTICITCCTCCAAATGGAAGTAAAAAGGCCCTGAATGTTGTCTTTACCATTATCACGAGCCTCAATTCAT
TCCAAGCTCAGCTTTTCCTCACTGTTTATACAGTICTATATTGTTCTTCTAATATTTGCCCTCAGTITCICTGTCCCT
CGTTTCTTCCCATGTTICATACTCTATTAGAATCTGAGCACCTTTGAGGTTGTCCATACAGTIGGCACACATCTTTGTT
TTATACTCACTGGGATGATTTIGCCATTATATTIGTCAAAATTTTATTICTARAGAGCTITTACAGGCTTITCTTGAGCCA
TTTTCTCTTGAAATTCAAGATCGTTGAATCTCTACGCTTITTCCTTCTTAATCTAATAAACATACACCCCCACATAC
ACACGTIGTIGTTCCTGARAGACAGATGCCACTTGACTCGTICTTATAGATTGTICTAAATTGATCATTGTGTGTGGGGAT
AAAAGGGTGAATTGTATAATATCCCTGATGGTTCACGAAGTCTGTTCCTGTATAACCTGATTAGTCTICTGAACTCT
TTTAAATTCTGTCTGCARATGACTGAGGTTTGGCAATCAGCCTATTTICAGTTAGTTIGTITTCTTGCATAAGAAGGGT
CCATATGTACTGTGTGAAGTAAGAGAGAGAAAGTACTTAGATTITGCTGGATGCCCTGATTGTTAGCATGGCTAAGGT
ATTGTGTAAGTAAGGAGAGCAGTTAAAAATGATATIGTTTTTATTTCTTAATTGAGGTARAATTTTATATAAGATGA
AACAGACTTATTTGGGAGAGGAGGAAGAGTTTGTTCTTACATAACATTTCAACCTGTCATATTTAGTTGAGAACTTC
AATCTGTCAAGATACTTTGTIATAATATTCAGATTCTGCCATCTAATATATITTICCACGCTTTCTTACTGGGTGTGAC
AGTAACTTATACTGIGGCAGGTGTATAAGTTAGTAAAGATATTAAATGCTCAATCTGTITAACTTTTGTGAAGTGGIC
CCACTGATAAAGTGACACCTCAATAAAATAAAAATTTCCATTACCTCAGAAAGCTTTTTCATGCTACCTTCCAGTCA
ATTCCCAGCCCCAATAGGCACCTATTCTTCTGATTTATATCACCATAGATTAGTTTTGTCTTTTTAAAAATTTGTAT
AAATGAAATCATACAAAATGTACTATTTTGATCAGCATACTACTTTTGAGATICATCCATGTAAGTGTATCAGCTGT
TCATTCCTTTATTGATGATTAATATTCTATTGTATAGATATACCACAATTTATTTATCTATTCTCCTTITGATGGAC
ATTCAGGTGGTTTTCAGTTTTTGGCTGTTATGAATAAGATGCTGTGGACATTTGTGTACAAGCCATTTGTGAGCATA
TGTTTTCATTTAGTTTGAGTAACTCTGTAGAAGTGGAATGGCTGGGTGAAATGTTTAAATTTATGAGATATTGTCAA
ACAGCACCTAAACAGTTTTICTAAAGTGGTTGTGCCATITTGCAATGCCACCAGTGATGATGGAGAGTTCCAGTTACT
CTACATCTTIGTCAATATTITGGTICTTIGTCAGTCATTTTAATITTTGCTATCTTACAGAATATGTAGGTATATTGTTG
TGGTTTTAACTTATATTCCTCTGATTACTAGCACTATTAAGCATCTTITTICATGGATTTATTGGACATTICATATAGAT
TATGTGTGTTGAAGATTATTACCTTTATGATTATTGGGTGAAAATAGTATCATTTTGAGGTCATTCATATAACTTGA
AGACTGGGAATGACAGACATTTTCCTGTTTTIGTTTICTTTITICTTTTTACTTITATCTGAAGAGTCTACTAGAATGCAGT
GTTGCTGCCTGAGCAGCAGGGCATTAGCTTTGTAARAAGCTCTIGTTCCTTGGCAACCCCACCACTAATATGAAGTGCA
GAACATTTGAATTGTCTTTGACCAGCTTCAGCATCAGCACTATTTTTTITTTTITTGCTAGACCCCTAGTAGGTATTTA
AAAGTACAGAAATAGAATTTAATCATGCTTITTTACCAAATGTGCTATGCTCTTAGAGATTCTTTCAACGTGCATAARA
AATTCTGCAGTTTCACCACATACCAGTAAAAGAAACTCAGTCACTCATTTAGCCATTTAGTAAAAAGAACARATTAA
CTGATGAGCATAGTGGAGACCTCAAAGGTAAAGAAGACAATGTCCCTGAAATARAGACAATCATAAATTTTCAATCA
AAATAATGAAATTTAGGCTGGGCATGGTGGCTCATGCCTATGATCCTAGCACTTTGGARAGGCTAAGGTGGGAGGATT
GTTTGAGGCCAGGAGTTCAAGACCAGCCTCAGCAAARAAGTGAGACCCTGTCTCCACAAAAARATTTTAAAAATTAT
CTGGGTGTGGTGGTATGCACCGGTGGTCTCAGCTACTCAAGAGGCTGAGGTGGAGGATCACCAGAGCTCAGGGGTTG
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GAGACTACAGTGAGCTATGATTGTACCACTGCACTCAAACTTIGCATGACAGAATGAGTCCTTIGTCTICTAATAATAAC
AAAATTTAATTTTTATAGACTGTGAAAAACCATTATGTAGATACAGTTCAAGTACAGTATGATTTTATAGGATAGAT
AACTTTTGCTTGAAAATGTATTCCCAATTTATAGGATAGATAACTTTTGCTTGAAAATGTATTCACAATAGAGTTAG
TATTTGGGGCACACCTTTATCCATTTAACAAACATGTTTTGAGCACTGCCAGGTAGCAACACGTTACTAGGCACTAG
AGTGAGARAAGATTACAGTITCCTIGCTICTCATGGATCTCATGGTCTAGTCAACTGGAATGAAAGGATTACATAAGTAG
AGGTAAAGACACACATGATGGAGGATGGAGAATAGTCAAAGGTCTGGAGAATGACCAGGACGTICACTGTGAGTITGTC
TAATTGCACTGAAGCATGGATGAAGRATTGGAAAGTCATTGTAAGAAGCCTARAARAGGTATCTCTCAGGGATGCTAT
GAGGTTCTGAATGTTATGTACGCTATTTGGGCTTCAACAGGCAGGCACTGAGTATTCAGTATAAATTTTTGAGCAGG
GAATCCACCAGAAGAACTATGCATCTIGGAGGATTAATCTGGAAAGATTIGTGTAGAATGTTATGCAGTGARAGAGTCT
GAGATGAAACAGTTAGGAGGGTGTATTAATAACATAGGTGAAGTGTAATGAATAACCAGGCTGGAGGARAAGCAATA
ACGATGGAATCAACCGGGCAAGAAGTATAACAATTAGGATCAGTAAAATAGAATTTGGATTGGAGGAATGAAARAAA
AAGGGACAAAACAAAGTTGAACTGCTGGTATCCATACTGGAAAATACAGATGTCATTCAAATAAATAATGTAATGAA
TATAAGAAACCAGTTTTAGGAGTGAAGTGGATGTTGGCTTGAAAATATTTCCTTTGAGGTTTCAGTCAAATGAARAAG
GTCCTGAAATGCTACGTGGTAGCCTAAGAAGGAAGCGTTCCTAGAGAGAAAAAAATTAGAAAAGATTTACATTITGAT
AATTTAATCTTTTCCTTCATACAAGCTAAATTGATAAGAAAGTAAAACCTATAGTITTITCACCACTICTTTTACAAATA
TCCCTAACCTTTITAGATATTCACATGAATAATTGAGAAAAATCTAACAGATGACTTIGCTTATGTCATTIGTICTGCTT
TATCCTTAGGTTCCTCTGGCTTATATATTGTTCAATAAAATACAGATCATTGATATTGTACAATGTACTGATAATGG
GGAGTGAATCCATGCTIGTGCATICTTITITTITTITTITITTTITIGATTTIGCAGAGGGCGTGCCCAGTCARACAAGAGAG
GCACAATTGTITTTTATCATCACCTCTTICTICATCTAATTCCATGAAGGAGAGTAGTATTACCATACAACAGATAATGA
GTTGGAAAACAAGAAACCTAACCTCAGAACTTAAGGCTTGGGGAAARAATAARAAGAGTAATTTGTGTITTAATGCCTGT
ATAACTTGGCAAGAGGGACATATAAGGCTTAGTGATGCCCAACATGTGCTTAGATGTGGATTGTTAGTTGATGTCTT
GGGGGTTCTGTAATCTAAGCTAAATGCTCAAAATCAATTAATTGATGTTAGACACAGAGATCTGCTTTGATCCCTCT
TTATCGTATTTCTAGGCCTTCCCATTCTCAAGAGCCTGAGAAACGACAGCTTTCCTTAATAACTTGTTATTTGTGGT
AGGAGATGAAACTTTGATAAAAACACAATTATTTTTAAATGTCTICTTTTTCACTCTAGGCTGTTGTATGTATTTCAA
AAAGTTACTTTTGACCCTTTCCAGAATGAGAAAGCAATCAAGAAGATTATAATATCTTGCTTAGTTITTCTGCTCAAT
TTATCAACAAATATTITCTTAAGCAATTATTAAGCTGAGCAGTGCTICAGCGCTGTACTTIGGTGATATAGGARAATGGGG
AAAAGACTGICTTTAAGGCCTITTATAATAGTAATTACCTCAACTTIGICTIGTITTICTTTITCCTTACCATTITCGCCAAAT
TCATTGATCTATCTTGTTCTCAAAGCAATCGCCATAGTTATATTGTAACACAGCATTTTCTAGGGTGTCCCCATTAA
GTITGAGAGTGTTGACAAGAAAATACAAGCTTATITATCATTGTAAAACTTGAGACACCTAGTAGTTACCCTAAATTA
AATATTTGTTGGAGTCAGTCACACTAAAGAGAACACTTACTGCATTGAACAATTTACCTACATTAGACAGCATTTAA
AGACTATGCCACAGCAAAGGCCCATGGAATTCTTGTGAACACAGAATAGAAGTGTATTAAGGAACAAGCTTAATTICT
GTTCTCTTAAAGCACAACACTTITCTCAAAACATATTTTGAAATCACCTTTGACCATTTTTTTTAACTAATAGGTGGG
TGGGAGTTAGGGTAGGAARAACACAAGCAGCTTCATCAAAACGATATTCTATTTTCTTCAAATTTGTGGGGAATCATA
CGGCCTCTCAATTTTCTACATTATGCTAATTATGATATTAATCTCTCTGCCAGCAAATGAAAATAATACATATTAGA
TGTAGCAAATGTCAATAATGACARAATTAGTCATCATGCAGATACTCAGGGATTCCCAAAATATGTTTGGATTATGA
TTGCTAGCTTTGAGTTTGCCCAGAATCGTTTCAATAAAAATAAGGGACTCAAACACATTTGGAGCAARACTCACATC
ATAAATTTTAGACATAGCTCTGCCAATAATGCTCTCAGTTATATTTTCAGTCCTAATATTTCCTCTGAGTTCCAGAC
CAGTATCTTCAACTGTICTGATTGATACTICTCTCCTITCATTTCTGTCTCCAATGCATTAAGTCCTGTGTATTTACTTT
CCAAATGCCACTTGGTTCCATGCACTTICTCTICCATTICTGCCACTGACTCCTICCTICAATCCAAGCGACCATCTTTICC
TCACTTTAACTACCATGATATCTCCTGCTTGGTCTCCTTACTTCTATTCCCGGGCTCCTCCAATCCATTCATCCTCC
AGCAGAGAATGATGACTAGCACCTTCCACAGTGTICTGGCTAATAGGAGGTATCCAATCAATAATTGACTTACAGAGT
GAAAATATAGGCATGGCAAATACCAGTAGAGAACTACAGGGTTTTAGAACCAATGACATTAGATACTTCCATCAAAT
ATTTACAGTGTATAATCAAGTTGACTTGCACATTGTCTTATTTTTGAAARACAATTTTGTTGGCTTTTTCTATATGC
ACACATACATATIGTATCACCCTCTACCCGCCAAATGGCTTTTGAAGAAGTATTTATGTGGCTCCAAATTGATAATA
CCTCTAGAGAGAAGAGAAATTAGAAATTTTAAAATGACCTATGCTTCCTTTCGAATATCACGTCCTGAGACAGTGTT
TTTTGAGTTACGTGCAATATGTTCCACGATGARACATTTAATGTGTTCAGAGGCATGCTAGTAATCATGTAGAAAGA
ATTTTATGCCIGAAGTCACATGTTCTATAACCAGGATCACTTAATAAGAAAACAAGTACAGCTGTGGACAAGATGCC
TTTTTATCAGGGAAAGGCCAATTTGTTTTCTTTGCAAATCTAAGTAAATGGAGAGAAAAACACAGCCCTTARATGTT
TTCTATTTGTCCTGAAGTTCTCATGAATGAGTTAGAAGGCGAGAAGGATTAAATAAATCCTTGAACGTAGAGAGAGC
TAACATTTATTTTAGCAAACTAAAACCTATTCGCTTTGCAAAGTTCTGTTCTGTACTTTGTAACAACAGTTTTICTTT
AARACAAGAGCCACCAATTCAAATGCCTITTACAGAATGATTGAATGCTTTCATGCCCCACCTARAGGCATTCAAATC
ATTAATCAAACAAAGTTCTAACGCCARAAACATGTICTGGGACCAGATTTAAAATGTAGCCCTCAGTTTICAGAGGGCAA
AAACTTAACATATTTATATTTITCCTCACTTTAGGTAACACTGTATTGAATCTCTGCTTGAAATTGAGGAGCACGTGA
TTTTTTCTTTTTGGCCCAGGGCAGCATTTCTTGGAAGAGAAAGAAAAACAACCCAAGATACCCTTACAAAACATGTA
GTACTTAAAGCTCTTTATGATGAATTAATTTTGGTATACACATTAATAGCAGTGATAATAACAAATCTATATATATA
TATATAATTGATATGAATAAGATAAATACATCAAAAGGAAATTTCATTACAATTTGATATTAGGTAAATGTCCCATT
AAAATAAATTGCTACTGTACATAATTTTCCTTCAGTTICATTGGCAGGATGTTTGCTTTGGAAAATAAACAGTCTATT
TCTAGTTTTAGAAGGAATTCTCATTATTCITTTATAGCAACCATTATCAGGAGCAGATGGGAAATTGTACCAAGAGC
ATATCTACTATTATACCTCACAGGAAAAAGAGAGTATTAAATGAAATCTAACAAGGCCTGCTCCTGACTCTAGTTCC
TGTAACAARATGAACACACACATTTGTATGGTTTCAGCATTTGTATTAGTAAGGTACAATAAATGTTITACTGARATTG
AAAAAAARARAGATAACAGGAGAAAGAAGAGGCTAAAAAGGTGCATTTTIATTTICTIGATCGTTCATTIGTAAAGACTGC
TCCTTTTTAAAATAATCAAATTTTATTTITATATACAGAGGGTACATGTACAGGCTTIGTCACAGGGGAATAGCGCATG
ATGCTGAGGTTTGGGGTACAGATCTCATCACCCAAACAGTGAGCATAGTACCTACCTGATGAGTAGTTTTTCAACCA
ATGCGCACCCTCCCTCCTTCCCACATCTACTAGTCCGCGGTATCTGTTGTTCGCATATTTACGTCCATATATGCTCT
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ATGTTITAGCTCCCACTTATAAGTGAGAACATATAGTGTTTGTTTTITCCTGTTCCTGCGTTAATTTGCTTATGATTAT
GGCCTCCAACTGCATCCGTGCTTCCGCARAAGGACATGATTTCATTCTITTITATGACTATGTAGTATTTCATGGTGTA
TATGTACCACATTTTCTTTATCCAATCTACCATTGTTTCACAACTAGATGGATTCCATGTCTTTGCTATTGTGAATA
GCACAAGACAGGACCTTTITTATTIGACTGAGTTCCTTGCAAATTACTAATAARAGATCTGGAGGTCCTTAGTTAAAA
GTTGAATCTGTAGTGCCGTTCAAATTTAGAGATGTATTTTCTGTTCAAGAGARGARAGCCCTCATTCGGTCATGCTT
AATATTCAGCTGTAAAGTCCAAAACATATGAGAATGACACAAATGGAAACATTTTATAAATACCTATACAAAGGAGG
GGCACTTAGTTCCCCTAGGCCTCTTAAAAGTCCTCTAGAARGAGGGTACTTTTATGCTAACTATTAAAGATGAGTAA
CGAATTTGTCCTATACAACTTAACAGTATCGTCAAGGAAGTAGAAAGTTACTCAGTTTTACTGGGCATTIGGAGCTAA
GCTTGAAAGTGAGGAGGAGAAGCGGCAGGAGACGGAGCCGAGAAGGCAGTGGGGAGAAGAGGAGGATGGTCCTTTICC
ATGCTCCCTGTTGTACTAACATGTTTGGATATTATCTTATACTTICATATATGGACTGGATTICTTGTCCTTCTCATTC
TGAGCTCTCCTTGACCTTGATTCTTACCTCCTATAACTTITCATTCTTTCTTTACTCAAAAARAGGCCATTTATITCA
GCCATTTTTCACTGTTTICTTATCCTTCCTAGTTGCTTTTICTATACTATTITTITCCACTCTTITTITTTTTCTATACTA
TTTTGCCCTTCTCTCCATTTTCCTAACTGCTAGATTTCCCCAATTTTAGCCATCTTTCAATTGTTCTGACTATCCTIC
AGGTGCTCCCACAAGGTTATCAGACCTTCCACCAAGACGGAATCCCTCAGTCTATGGACAGGCTAAGTTGAATGGGT
CCTGGTGCTGTGCTTAGCATATGCCTTGAGTATTITGTIGCATTTATTTTGCTTCTTTACAAARAATCCATCATCCGATA
GAAGTTGAAAGAAACTTGCTGAAGCACATTAAAATCTCTGAAAACAGTATTGGCTATATTTICTAATAATTAGCATG
ACTGGTITAACTTGCTTITATTTATCATTGAAAAAAGTATCAGAAACTGTATATCAAACTCCTGAATTCTTGGCACTGA
CGAAGAGACACAATGAGAATGACCTTAGGATAAAAAAACAAGATAAAGCACCATATTTGTAGGAAATTGCACCATAA
AAGTCTGTTTCACAACTCTCCCAAATTTCATTTTATTACATCTTTTCTCTTGACCAATCAGTAARACTCGGTTAATGA
TTTACCTGTCTCAAAATAATTCATGAACAARATTACAAGTAAATCTCAGTATTGGATTCTTGAAACATCTCCTTGTT
CAATGAAGTTTICCTITTTITCTTCCCTICTATTTCCCTGTATTTATCTTITTCTTCCAGTTGCATTTTATCTCTTCTGTTT
TTTTATCTTGCTCCCTAGTTTIGTGATTTTTTGCCAATTTTTTATTTCCTACATAATTCATCCAATCTGTCATTGTAC
AATTTCTTATAACTGCTTCTTAGCTTATTCCTTTTCTTCATTTGTCACATTCTATTTTTCATCTATTGTGTTTTCAT
GCAGTTTTGGAAAGTTTTACAAATAGACTTTTAAAAAAATGTACGTAATGTTTTCATAGAAAAGGTAGTGGTTTCTT
TTTCTTATATCCTTCCCTGTATAAAAATAAAAATGTAGCAGTTCTTTCTTTGCCTATGTITTICCTICTITICCTTCCCCC
AATTTGACCAGACTTGAAGGACTTAGATATGTAACAGTGTTATTITTCTATAATTTAGGAACAGCTTTTIGACTTAAAA
AGCAGAAGAGAAGTTGAAAATAATATAGTAATTCTACATGTCCTTCCTGCTTCCCAACTCTCTGCACATGTTITGTAA
CCTCCCCTTTCTTTTTTAGIGTATCTICTITTCATATACCTTTGTCCCCAGAAATTCTGATTCAGTAGACTTAGAATGG
AATTCTGGGCTTTTATATTTTGAAAAGCTCCCCACGGGAGTTAGATATGCACTTCTTATTAAGAATGAATGCTTAAT
ATTGGAATCAAAACACAATAAGCTTTCTAACTATGATGAATAATCCAACAGATTTAATTATGATTITICTTTITTIGTICC
AGAACCAAGACTAGATGTTAATTGCCAGAGAAATAGATAAGAATGCCTATGACAGCAGTACATTAATATGATATCAA
AGCTTGGAAATTTTATTGGTAATGAATAATTCAGTACTTAAAATATTTAGAAGCTATAGAATTAARAATTAATTAATG
TTGTTCACTGTGTGAATAAAGTTGATTGAGATTTTACATTTAATTTTGTAAACCCAGTGTTATCTTTTCCAGCTCAG
AARAACACCACATACAAGCTACTACTTTCTGTTTTGATCCCTTATTTTTICTTTICTTATGCTTTATCACTGAAAACTCT
CCTTGAGCAGGCCATGCACTGTAAATATTITCTICCIGGTTIGCAAAACCTTICTCATACAAATGCAGTAGACTGTGTAAT
GAGCTCTTCTTTCACAAAATTAAAAAAACCTIGAAAGCCCTIGATTTGCGATTCTATACAAATGAGATTTAGATCTAAC
AATTTTAAATTATTGCTTCACTCTTAGCTGTTCAATTCTATCTCTTATTTGGGAAACCGAAATAATAAAACCATTGC
TGATTCCACAATTAGGTTGTAAAAGTCACCGTAGCCATCAGCCATGAAGCAAARAGTGCCAAGATCAAAACTACARAAG
CAAAGAGGCTGAGATAAAAATGCTGCAGCATTAGTTTATAGCATTATAAGCAGCAATAAGAATTCCTTIGATTGCTTA
ACAAAGACTCAAAAGGCATTTACTCCATTACCTTACAACTCAAAGAGGTATTCCTIGGACCAGCAGTATTGGCATTTT
TTTGAAGTTTGTAGGAAATGCAGAATTTTGGTGCCTCCACGGACCTAATGCAGCAGAACTTIGCAGTTITAGTAAGATC
TCCAGGAGATTTGTATGCGCATTAAAGTCTAGGAAGCACCGCTATGGTATACATCTGATGTGTGCCCATGCATTTTT
TAAAAGTATGAAGTAATAGTTIGTAAGTATTGGACACTCTITGAAGGAACAAATAAGAGCCATGGTCTTTACTCTCTAA
ATACCTCCCTIGACATCTATGTTTTAGGCAAAATTTTTTITCCCATTTCAGTAGTCACTGATGCTTGCACGATGCAGTT
TATTCCAAAACAATGGTGATTCTCATGTAATAGTTICATGTTGCCTTAATAATTTACGTTGCCTCAAGTTICTCTGCCC
AGGCCCCAATATACACCGAGGGCTGTACTCCTCCCCTAACGCCTGCTCTCATACAGTGGCATAGAGCCCAGTTTTAT
GCTCTTGGTCACATCATGGAGATTGCACACCACAGGCTTTAACTTCTGCCGTACTCTCACTGCCTCTAACCCTCCAT
ATGCCTAAGTTCTACGATTCTTTAAATTCCAAATTGACCCAGAAGTCTCCTCCGCTCATCCTITITTICACTGAGATCAT
CCCTCTITCTIGGCCTACCATTTGTTGATCACCTTGCTTITTITTITTTATCCTACTGTATGTAGTATAACAAATTATCACT
TGCAACTGTGTCTTATTTTTTCAACTAGATTATGTACTGCCTAAGACCTAGAAAATTGTGCTTATTTATTTIGAATCT
CTAGGAGGATCAGTAATGGGTATTAATACTAATGACTCCATGGTGATGATGAGCCTGAACTTICCTCCCTTCCTTTICT
TTICTACCTCTCICCTTTCCTCCCTICTTITTICTTCCTCCATTCCTTCCTCTCTTCCTCCCTCCGCTTCTICCCCACTT
CCCTTATTCATAGATTCATGCGTTCACTCAGCAAATGCTTACTGAAACCTTCCATGCATCAGACATTIGTACTAAACA
ATAGGAAACTATCATGAATAAGACACAATATCTGACCTCAAAGAATTTATGATATAAARAGTAATGGCATAAACCGTG
ATTACTTTTGCACCAACCTAATATATAGACACAGTTTGTTATGACTGGTGTCTICTATTACTAAGCAATGACTGTICAC
ATGCAACGCTGATCTGAACAGGTGGTAAAGAGTGAGATGTAAGCAATGGAGCAAAGCCAACTAGTTACAAGGAAATA
TCACATGTTTACTAGAGCACATCTCATGGGCATTCAAGAGAGTATGGCCAGGACAGCTTGTGAATAGTTCAGTAACT
GIGCATAGTTTTATATTCATTGTGAGGCACCGTGTCACCGGTTTGCTGATTTACAGAGTATTTTAATTGCTAACTGT
ATGCTACCAAAATTTCCAGTATTCGAAAATAATTTTGCTTGAATGTAGAAAAAGAAAAAAGCCAAGAAATGTATGTG
AAACGAGAGTCTAAGGGAGCTTTACCTCAGTCTCAGAAAACATGCATTICCTTCCTTICATITAGGAAGCATGTACTGG
GGTCTACTGTCAGCTTGCTATIGTGTCAAGGAGTAGGAGAATACAAAAATATTAGAGAATATGAATCACATCTATTA
GGAGAGTTTTCTACATACGCACATTATTCTGTCAGTGACATAAGGATTTGAGTCATTCAGATTTAAATACGGTAGGT
ACCTCAAGTTCTCAGATATTATTITCATTTTCTAAGGTTCGTATTTAGTTAATATGTTATTTTAATGGCCTTACAAAT
TCTAGATTATCTTTTTTAAAAAGTTAAATAGAACGTAATTGCCATTTTTATTITAATGGTAAAAAGCATTITTTIGTTITT
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TGTIGTGTACTTGGTTGTAATATTICTCCTTITTICAATTGAGCTATTITTTCTGATACTTITACTICTTAAAATTTCATTCAG
GAAAAAAGTAARCAATATTTAAGCTTGACAATCATARAAAATGCTCTGGTGACTATAGATTATTTTAAAATTTATTAC
TGTAGCTTAGGGATATCTTGATGGGATGCTCCTGAAAGCAATTAATTCTCAGTTTTTTGTGGCTTICTAATGCAAAAT
ACATTGACGCAGACAGAATTTGAAATGAATTTTCTTCTAATATAGCAATTAATTTTATTITAAATATCTCTAGAGTTT
TTTTTTAATACTGTGACTAACCTATGTTTIGTTCTTTTTCACCTCTCGTATCCACGATCACTAAGAAACCCAAATACT
TTGTTCATGTTTAAATTTTACAACATTTCATAGACTATTAAACATGGAACATCCTTIGTGGGGACAAGARATCGAATT
TGCTCTTGAAAAGGTTTCCAACTAATTGATTTGTAGGACATTATAACATCCTCTAGCTGACAAGCTTACAAAAATAA
AAACTGGAGCTAACCGAGAGGGTGCTTTTTTCCCTGACACATAAAAGGTGTCTTITCTGICTTIGTATCCTTTGGATAT
GGGCATGTCAGTTICATAGGGAAATTTTCACATGGAGCTTTTGTATTITCTTTICTTTGCCAGTACAACTGCATGTGGT
AGCACACTGTTITAATCTTTTCTCAAATAAARAGACATGGGGCTTCATTTTTGTTITTGCCTITTTIGGTATCTTACAG

(SEQ ID NO: 277)

[000212] Homo sapiens dystrophin (DMD), intron 44 target sequence 1 (nucleotide
positions 1127752-1127796 of NCBI Reference Sequence: NG_012232.1)

TTAACTTCTTARAGATCAGGTTCTGAAGGGTGATGGAAATTACTT (SEQ ID NO: 278)

[000213] Homo sapiens dystrophin (DMD), intron 44 target sequence 2 (nucleotide

positions 1127752-1127796 of NCBI Reference Sequence: NG_012232.1)

TGACAAGCTTACAAAAATAAAAACTGGAGCTAACCGAGAGGGTGCTTTTTTCCCTGACACATARAAGGTGTCTTTCT
GTCTTGTATCCTTTGGATATGGGCATGTCAGTTTCATAGGGRAAATTTTCACATGGAGCTTTTGTATTTCTTTCTTTG
CCAGTACAACTGCATGTGGTAGCACACTGTTITAATCTITTTICTCAAATAAAAAGACATGGGGCTTCATTITTITGITITIG

CCTTTTTGGTATCTTACAG (SEQ ID NO: 323)

[000214] Homo sapiens dystrophin (DMD) intron 44/exon 45 junction (nucleotide

positions 1376066-1376125 of NCBI Reference Sequence: NG_012232.1)
TTTTIGTTTTGCCTTTTTGGTATCTTACAGGAACTCCAGGATGGCATTGGGCAGCGGCAR (SEQ ID NO: 279)

[000215] 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)

GAACTCCAGGATGGCATTGGGCAGCGGCAAACTGTTGTCAGAACATTGAATGCAACTGGGGAAGAAATAATTCAGCA
ATCCTCAAAAACAGATGCCAGTATTCTACAGGAAAAATTGGGAAGCCTGAATCTGCGGTGGCAGGAGGTCTGCAAAC

AGCTGTCAGACAGAARARAGAG (SEQ ID NO: 280)

[000216] Homo sapiens dystrophin (DMD), exon 45 target sequence 1 (nucleotide
positions 1376096-1376145 of NCBI Reference Sequence: NG_012232.1)

GAACTCCAGGATGGCATTGGGCAGCGGCARACTGTTGTCAGAACATTGAA (SEQ ID NO: 281)

[000217] 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 44 of a DMD sequence (e.g., a DMD pre-mRNA). In some
embodiments, a branch point is in intron 43 or intron 44 of a DMD sequence (e.g., a DMD pre-
mRNA). In some embodiments, a splice donor site is across the junction of exon 43 and intron
43, in intron 43, across the junction of exon 44 and intron 44, or in intron 44 of a DMD sequence

(e.g., a DMD pre-mRNA). In some embodiments, a splice acceptor site is in intron 43, across
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the junction of intron 43 and exon 44, in intron 44, or across the junction of intron 44 and exon
45 of a DMD sequence (e.g., a DMD pre-mRNA). In some embodiments, the oligonucleotide
useful for targeting DMD promotes skipping of exon 44, 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.

[000218] 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 44 (e.g., an ESE listed in Table 9).

[000219] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 44) 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
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 44. 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
SEQ ID NOs: 286-296. 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: 286-296. 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: 306-316.

[000220] 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 44. 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 SEQ ID NOs: 286-296. 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 SEQ ID NOs: 306-316.

[000221] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 44) 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)
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consecutive nucleotides of an ESE as set forth in any one of SEQ ID NOs: 286-296. In some
embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon skipping, such as for
skipping exon 44) 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, 3, 6, 7, or 8) consecutive
nucleotides of an ESE as set forth in any one of SEQ ID NOs: 286-296. In some embodiments,
an oligonucleotide useful for targeting DMD (e.g., for exon skipping, such as for skipping exon
44)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: 286-296. 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:
286-296.

[000222] 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 43 or intron 44 (e.g., a branch point listed in Table 9).

[000223] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 44) 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 43
or intron 44. 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: 283, 284, and 298-300. 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 branch point as set forth in any one of SEQ ID NOs: 283, 284, and 298-300. 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 NOs: 303,
304, and 318-320.

[000224] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 44) 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: 283, 284, and
298-300. In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon
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skipping, such as for skipping exon 44) 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: 283, 284,
and 298-300. In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 44) 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: 283, 284, and 298-300. 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 least4 (e.g., 4, 5, 6, or 7) consecutive
nucleotides of a branch point as set forth in any one of SEQ ID NOs: 283, 284, and 298-300.
[000225] 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
oligonucleotide useful for targeting DMD (e.g., for exon skipping) targets a splice donor site
across the junction of exon 43 and intron 43, in intron 43, across the junction of exon 44 and
intron 44, or in intron 44 (e.g., a splice donor site listed in Table 9).

[000226] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 44) 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 43 and intron 43, in intron 43, across the junction of exon 44 and
intron 44, or in intron 44 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 1D NO: 282 or 297. In some embodiments, the oligonucleotide comprises a
region of complementarity to a target sequence comprising at least 4 (e.g., 4, 5, 6, 0r 7)
consecutive nucleotides of a splice donor site as set forth in SEQ ID NO: 282 or 297. 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: 302 or 317.
[000227] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 44) 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: 282 or 297. In some
embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon skipping, such as for
skipping exon 44) is 20-30 (e.g., 20, 25, 30) nucleotides in length, and comprises a region of
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complementarity to a target sequence comprising at least4 (e.g., 4, 5, 6, or 7) consecutive
nucleotides of a splice donor site as set forth in SEQ ID NO: 282 or 297. In some embodiments,
an oligonucleotide useful for targeting DMD (e.g., for exon skipping, such as for skipping exon
44) is 20-25 (i.e., 20, 21, 22, 23, 24, or 25) nucleotides in length, and comprises a region of
complementarity to a target sequenc:a 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: 282 or 297. 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: 282
or 297.

[000228] 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
in intron 43, across the junction of intron 43 and exon 44, in intron 44, or across the junction of
intron 44 and exon 45 (e.g., a splice acceptor site listed in Table 9).

[000229] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 44) 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 par;:ial splice
acceptor site in intron 43, across the junction of intron 43 and exon 44, in intron 44, or across the
Jjunction of intron 44 and exon 45 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 SEQ ID NO: 285 or 301. 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, or 9) consecutive nucleotides of a splice acceptor site as set forth in SEQ ID NO: 285 or 301.
In some embodiments, the oligonucleotide comprises at least 4 (e.g., 4,5, 6,7, 8, 0r 9)
consecutive nucleotides of a splice acceptor site antisense sequence as set forth in SEQ ID NO:
305 or 321.

[000230] In some embodiments, an oligonucleotide useful for targeting DMD (e.g., for
exon skipping, such as for skipping exon 44) 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, 0r 9)
consecutive nucleotides of a splice acceptor site as set forth in SEQ ID NO: 285 or 301. In some
embodiments, an oligonucleotide useful for targeting DMD (e. g., for exon skipping, such as for
skipping exon 44) is 20-30 (e.g., 20, 25, 30) nucleotides in length, and comprises a region of
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complementarity to a target sequence comprising at least4 (e.g., 4, 5, 6, 7, 8, or 9) consecutive
nucleotides of a splice acceptor site as set forth in SEQ ID NO: 285 or 301. In some
embodiments, an oligonucleotide useful for targeting DMD (e.g., for exon skipping, such as for
skipping exon 44) 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, or 8)
consecutive nucleotides of a splice acceptor site as set forth in SEQ ID NO: 285 or 301. 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, or 9) consecutive nucleotides of a splice acceptor site as
set forth in SEQ ID NO: 285 or 301.

[000231] 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: 268, 272,
276, and 279). 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: 268, 272, 276, and 279). In some embodiments, an oligonucleotide useful for targeting
DMD (e.g., for exon skipping) is complementary to any one of SEQ ID NOs: 268, 272, 276, and
279.

[000232] 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: 270, 271, 274, 275, 278, 281, and
323). 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: 270, 271, 274, 275,
278, 281, and 323). In some embodiments, an oligonucleotide useful for targeting DMD (e.g.,
for exon skipping) is complementary to any one of SEQ ID NOs: 270, 271, 274, 275, 278, 281,
and 323.

Table 9. Example target sequence motifs

SEQ | N SEQ Motif
Location in DMD Type ID Sequence' ID Antisense
NO: NO: | Sequence!
Across exon 43/intron
43 junction Splice Donor 282 GGGTAGG 302 CCTACCC
Intron 43 Branch Point 283 TATTAAT 303 ATTAATA
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SEQ Motif SEQ Motif
Location in DMD Type 1D Sequence ID Antisense
NO: NO: | Sequencef
Intron 43 Branch point 284 TCTTGAT 304 | ATCAAGA
Across intron 43/exon
44 junction Splice Acceptor | 285 | ACCTGCAGG | 305 |CCTGCAGGT
Exon 44 ESE 286 TGACAGA 306 TCTGTCA
Exon 44 ESE 287 CGGCGTT 307 | AACGCCG
Exon 44 ESE 288 TCAGTGG 308 | CCACTGA
Exon 44 ESE 289 GGCTAACA 309 | TGTTAGCC
Exon 44 ESE 290 ACAGAAG 310 CTTCTGT
Exon 44 ESE 291 TCTCAGA 311 TCTGAGA
Exon 44 ESE 292 CTCAGAA 312 TTCTGAG
Exon 44 ESE 293 GACACAA 313 TTGTGTC
Exon 44 ESE 204 AATTCCTG 314 | CAGGAATT
Exon 44 ESE 295 CTGAGAA 315 TTCTCAG
Exon 44 ESE 296 GTATCTTA 316 | TAAGATAC
Across exon 44/intron
44 junction Splice Donor 297 AGGTAAG 317 CTTACCT
Intron 44 Branch Point 298 CTGAC 318 GTCAG
Intron 44 Branch Point 299 CTAAC 319 GTTAG
Intron 44 Branch Point 300 CCCTGAC 320 | GTCAGGG
Across intron 44/exon
45 junction Splice Acceptor | 301 | TCTTACAGG | 321 |CCTGTAAGA

T 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.

[000233]
(e.g., for exon skipping) is a phosphorodiamidate morpholino oligomer (PMO).
[000234]

to a mutant DMD allele, for example, a DMD allele with at least one mutation in any of exons 1-

In some embodiments, any one of the oligonucleotides useful for targeting DMD

In some embodiments, the oligonucleotide may have region of complementarity

79 of DMD in humans that leads to a frameshift and improper RNA splicing/processing.
[000235]
as sodium, potassium, or magnesium salts.
[000236]

one of the oligonucleotides described herein is conjugated to an amine group, optionally via a

In some embodiments, any one of the oligonucleotides can be in salt form, e.g.,

In some embodiments, the 5’ or 3’ nucleoside (e.g., terminal nucleoside) of any

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
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unsubstituted heteroarylene, -O-, -N(R?)-, -S-, -C(=0)-, -C(=0)0-, -C(=0)NRA-, -NRAC(=0)-, -
NRAC(=0)RA-, -C(=0)RA-, -NRAC(=0)0-, -NRAC(=0)N(R?)-, -OC(=0)-, -OC(=0)0-, -
OC(=0)NRA)-, -S(0)2NRA-, -NRAS(O)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*)z, or a combination thereof.
[000237] 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>-(CH2)s-, 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 NH2-(CHz2)s- and the
5’ or 3’ nucleoside of the oligonucleotide. In some embodiments, a compound of the formula
NH-(CHz)e- is conjugated to the oligonucleotide via a reaction between 6-amino-1-hexanol
(NH2-(CHz)s-OH) and the 5° phosphate of the oligonucleotide.
[000238] 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
[000239] 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.
[000240] 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 target nucleic acid. In some
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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
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).

[000241] 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.

[000242] 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: 196-267. 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: 196-267. 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: 160-195.

[000243] 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: 160-195). 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
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sequence provided by any one of SEQ ID NOs: 160-195). In some embodiments, an
oligonucleotide useful for targeting DMD (e.g., for exon skipping) is complementary to any one
of SEQ ID NOs: 160-195.
[000244] 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: 196-267. In some embodiments, the oligonucleotide comprises the sequence of any one of
SEQ ID NOs: 196-267.
[000245] 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.
[000246] 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: 232-267 or in an oligonucleotide complementary to any one of SEQ
ID NOs: 160-195 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: 196-231 or in an
oligonucleotide complementary to any one of SEQ ID NOs: 160-195 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:
[000247] 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.
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For example, one, two, three, four, five, or more different types of modifications can be included
within the same oligonucleotide.
[000248] 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 alky! 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.
[000249] In some embodiments, an oligonucleotide may be of up to 50 or up to 100
nucleotides in length in which 2 to 10, 2 to 15, 2 to 16, 2to 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
nucleotides/nucleosides. The oligonucleotide may be of 8 to 30 nucleotides in length in which 2
to 10,2to 15,2 to 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 which2to 4,2t05,2t06,2t07,2t08,2t09, 2 to
10,2t0 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
[000250] 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.
[000251] 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-DMAOE), 2’-O-dimethylaminopropyl (2’-O-DMAP), 2°-O-dimethylaminoethyloxyethyl
(2-O-DMAEOE)), or 2’-O-N-methylacetamido (2’-O-NMA) modified nucleoside.
[000252] 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
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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.

[000253] 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
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.

[000254] 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.

[000255] The oligonucleotide may comprise a mix of nucleosides of different kinds. For
example, an oligonucleotide may comprise a mix of 2’-deoxyribonucleosides or ribonucleosides
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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’-O-Me) and 2’-4’ bicyclic
nucleosides (e.g., LNA, ENA, cEt).
[000256] 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
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).
[000257] In some embodiments, an oligonucleotide described herein comprises a 5'-
vinylphosphonate modification, one or more abasic residues, and/or one or moré inverted abasic
residues.

d. Internucleoside Linkages / Backbones
[000258] 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.
[000259] 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
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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.
[000260] 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
[000261] In some embodiments, internucleotidic phosphorus atoms of oligonucleotides are
chiral, and the properties of the oligonucleotides by adjusted based on the configuration of the
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
joined 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
[000262] 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;
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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)
[000263] 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
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
[000264] 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 WO2007/112754 or WO2007/112753.
[000265] 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
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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.
[000266] 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 LNAsS.
[000267] 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.
[000268] 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.
[000269] 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.
[000270] 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).
[000271] 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 SMIN2 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
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[000272] 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).
[000273] 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.
[000274] 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
abasic linker). In some embodiments, a multimer comprises a 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.

[000275] 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
[000276] 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
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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.).
[000277] 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
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 maleimidocaproyl 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
[000278] 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.
[000279] 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,
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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.

[000280] 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.

[000281] In some embodiments, a glutathione-sensitive linker comprises a disulfide
moiety. In some embodiments, a glutathione-sensitive linker is cleaved by a disulfide exchange
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.

[000282] 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,

before conjugation, a linker comprises a structure of:
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[000283] In some embodiments, after conjugation, a linker comprises a structure of:
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[000284] 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.

[000285] 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.

[000286] In some embodiments, a linker comprises a structure of:

S
H

0

0
H

N Q N\)LN

0 Ny ~oly ~ H 0)/

H

N HN

o)\NH2

c
k - @,

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
[000287] 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
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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,
e.g. Proft T. Sortase-mediated protein ligation: an emerging biotechnology tool for protein
modification and immobilization. Biotechnol Lett. 2010, 32(1):1-10.).

[000288] 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
[0600289] 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, e.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.
[000290] In some embodiments, a linker, or a portion thereof is covalently linked to an
anti-TfR 1 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-TfR1 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 WO2011136645,
published on November 3, 2011, entitled, “Fused Cyclooctyne Compounds And Their Use In
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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 W0O2016170186, 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”. 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
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”.

[000291] 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, J.M.M. et al., “A Polar Sulfamide Spacer
Significantly Enhances the Manufacturability, Stability, and Therapeutic Index of Antibody-
Drug Conjugates”, Antibodies, 2018, 7, 12.

[000292] 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.

[000293] 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
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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
heterocyclyl, a hydroxyl group, an amino group, an alkylamino group, an anilido group, and/or a
thiol group.

[000294] 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
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structure of:

07 "NH; (A)
wherein n is any number from 0-10. In some embodiments, n is 3.
(000295] 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-L1-
oligonucleotides forming a carbamate bond, yielding a compound comprising a structure of:
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wherein n 1s any number from 0-10. In some embodiments, n is 3.

[000296] 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:

F
Ft i :FO y H \
F m\g/ H

wherein m is any number from 0-10. In some embodiments, m is 4.

©

[000297] 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.

[000298] 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.

[000299] 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:

O H H \
Antibody~ N M O/\’}' N\n/O
H m H
© ®),

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.

[000300] 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.

[000301] 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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antibody ©).
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
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.

[000302] 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:
o]
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H \N~‘N \/\)OL\LWH\)L”
o VZQ S )/
0 H
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¥ 0 (H),

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.

[000303] 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.

[000304] 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(R?)-, -S-, -C(=0)-, -
C(=0)0-, -C(=0)NRA-, -NRAC(=0)-, -NRAC(=0)RA-, -C(=0)RA-, -NRAC(=0)O-, -
NRAC(=0)N(RA)-, -OC(=0)-, -OC(=0)0-, -OC(=0)N(R?)-, -S(0)2NRA-, -NRAS(0)-, or a
combination thereof, wherein each R* is independently hydrogen or substituted or unsubstituted

alkyl. In some embodiments, L1 is

wherein L2 is A/\O/\/Y, A/\/O\/Y’ /\/\/\0’7’,
A/\/\/o\/ | A/\O/\/OY, \(\/\0/\/07/, Y\/O\/\/O\/,
oy By N,
\(\/\/O\/y, N0 o Y\/\/\/OY; wherein a labels the

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

[000305] 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 & labels the site covalently linked (directly or via additional chemical moieties) to the

oligonucleotide.

[000306] In some embodiments, L1 is \(\/\/\)\ )

[000307] 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.

[000308] In some embodiments, L1 is optional (e.g., need not be present).

[000309] In some embodiments, any one of the complexes described herein has a structure
of:

0 _-oligonucleotide
X
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<
e
antibody O o,

wherein n is 0-15 (e.g., 3) and m 1s 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.

[000310] In some embodiments, any one of the complexes described herein has a structure

of:
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wherein nis 0-15 (e.g., 3) and m is 0-15 (e.g., 4).
[000311] 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).

[000312] 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
[000313] 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
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
is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in Table 8,
provided by any one of SEQ ID NO: 196-267, or complementary to any one of SEQ ID NO:
160-195).
[000314] 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:
196-267, or complementary to any one of SEQ ID NO: 160-195).
[000315] 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:

Q |_1,oligonucleotide
A

N
© H

antibody ®
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
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 m is 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: 196-267, or complementary to any one of SEQ ID NO:
160-195). 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.

[000316] 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
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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, 1to4, 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.
[000317] In some embodiments, the complex described herein comprises an anti-TfR 1
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-TfR1 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
is a DMD-targeting oligonucleotide (e.g., a DMD-targeting oligonucleotide listed in Table 8,
provided by any one of SEQ ID NO: 196-267, or complementary to any one of SEQ ID NO:
160-195).
[000318] 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: 196-267, or complementary to any one of SEQ ID NO: 160-195).
[000319] 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: 196-267, or
complementary to any one of SEQ ID NO: 160-195).
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[000320] 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: 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: 196-267, or complementary to any one of SEQ ID
NO: 160-195).

[000321] 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: 196-267, or complementary to any one of SEQ ID
NO: 160-195).

[000322] 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: 196-267, or complementary to any one of SEQ ID NO: 160-195).
[000323] 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 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: 196-267, or complementary to any one of SEQ ID
NO: 160-195).

[000324] 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: 196-267, or complementary to any one of SEQ ID NO: 160-195).
[000325] 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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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: 196-267, or
complementary to any one of SEQ ID NO: 160-195).

[000326] 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: 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: 196-267, or complementary to any one of
SEQ ID NO: 160-195).

[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
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: 196-267, or complementary to any one of
SEQ ID NO: 160-195).

[000328] 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 or SEQ ID NO: 94, 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: 196-267, or complementary to any one of
SEQ ID NO: 160-195).

[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
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: 196-267, or complementary to any one of SEQ ID
NO: 160-195).

[000330] 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
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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: 196-267, or complementary to any one of SEQ ID
NO: 160-195).

[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
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: 196-267, or
complementary to any one of SEQ ID NO: 160-195).

[000332] 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: 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: 196-267, or complementary to any one of
SEQ ID NO: 160-195).

[000333] 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: 100 or SEQ ID NO: 101 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: 196-267, or complementary to any one of
SEQ ID NO: 160-195).

[000334] 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 &, provided by any one of SEQ ID NO: 196-267, or complementary to any one of SEQ ID
NO: 160-195).

[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
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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: 196-267, or complementary to any one of
SEQ ID NO: 160-195).

[000336] 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: 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: 196-267, or complementary to any one of
SEQ ID NO: 160-195).

[000337] In any of the example complexes described herein, in some embodiments, the

anti-TfR 1 antibody is covalently linked to the molecular payload via a linker comprising a

structure of:
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wherein nis 3, mis 4.
[000338] 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: 196-267, or
complementary to any one of SEQ ID NO: 160-195) 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.

[000339] 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: 196-267, or
complementary to any one of SEQ ID NO: 160-195) via a lysine in the anti-TfR1 antibody,
wherein the anti-TfR 1 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.

[000340] 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: 196-267, or
complementary to any one of SEQ ID NO: 160-195) 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 i1s 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.

[000341] 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: 196-267, or
complementary to any one of SEQ ID NO: 160-195) 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.

[000342] In some embodiments, in any one of the examples of complexes described herein,

L1 is:
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site directly linked to the carbamate moiety of formulae (B), (D), (E), and (I); and b labels the
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site covalently linked (directly or via additional chemical moieties) to the oligonucleotide.

[000343] In some embodiments, L1 is:
| O
aA/\O/\/O\r/NTN\)LNHz
Na N
1

(]

N
ol

b
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.
[000344] In some embodiments, L1 is linked to a 5° phosphate of the oligonucleotide. In
some embodiments, the phosphate is a phosphodiester. In some embodiments, .1 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.
[000345] In some embodiments, L1 is optional (e.g., need not be present).

111, Formulations
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[000346] 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.

[000347] 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).

[000348] 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
(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).

[000349] 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).

[000350] 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.

[000351] 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,
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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.

[000352] 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

[000353] 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.

[000354] 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.
[000355] In some embodiments, a subject has a mutation in a DMD gene that is amenable
to exon 44 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 44 skipping. In some embodiments,
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a complex comprises a molecular payload that is an oligonucleotide, e.g., an antisense
oligonucleotide that facilitates skipping of exon 44 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 44
skipping).

[000356] 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.

[000357] 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
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, €.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-.

[000358] 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.

[000359] 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,
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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.
[000360] 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.

[000361] 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.

[000362] 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
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
i A complex comprising an anti-transferrin receptor 1 (TfR1) antibody covalently linked
to a molecular payload configured for inducing skipping of exon 44 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:

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

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

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

(v) a CDR-HI1 of SEQ ID NO: 51, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
53,a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
50;

(vi) a CDR-HI1 of SEQ ID NO: 64, a CDR-H2 of SEQ ID NO: 52, a CDR-H3 of SEQ ID
53, a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
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
53,a CDR-L1 of SEQ ID NO: 54, a CDR-L2 of SEQ ID NO: 55, and a CDR-L3 of SEQ ID
50.

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;

(i11) 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;

181



(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;

(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.

3. 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.
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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:

(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;

(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;

(ii1) 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;

(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.
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8. The complex of embodiment 6 or embodiment 7, wherein 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;

(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;

(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.

0. 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.
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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 44 of the DMD
pre-mRNA, optionally wherein the ESE comprises a sequence of any one of SEQ ID NOs: 286-
296.

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 43 and intron 43, in intron 43, across the junction of intron 43 and exon 44, across the
junction of exon 44 and intron 44, in intron 44, or across the junction of intron 44 and exon 45
of the DMD pre-mRNA, optionally wherein the splicing feature comprises a sequence of any

one of SEQ ID NOs: 282-285 and 297-301.

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: 160-195 or comprising a sequence of any one of SEQ ID NOs; 196-267, 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.
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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 1s 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.

27. A complex comprising an anti-TfR1 antibody covalently linked to an oligonucleotide
configured for inducing skipping of exon 44 in a DMD pre-mRNA, wherein the oligonucleotide
comprises a region of complementarity to any one of SEQ ID NOs: 160-195.

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 44 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: 160-195.

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-
195.
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32.  The oligonucleotide of embodiment 30 or 31, wherein the oligonucleotide comprises at
least 15 consecutive nucleosides of any one of SEQ ID NOs: 196-267, optionally wherein the
oligonucleotide comprises a sequence of any one of SEQ ID NOs: 196-267, 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 is a muscle cell.
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 44.

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

truncated dystrophin protein.
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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 44 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
[000363] 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
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: 322). Immortalized human
myoblasts bearing an exon 52 deletion in the DMD gene were thawed and seeded at a density of
1e6 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 uM 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

188



determined as a ratio of the Exon 51 skipped amplicon divided by the total amount of amplicon

present:
L Skipped Amplicon
9 =
YoExon Sklppmg (Skipped Amplicon+Unskipped Amplicon) * 0
[000364] The results demonstrate that the conjugate resulted in enhanced 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 44 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
monkeys

[000365] 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
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 gScript cDNA SuperMix. Assessment of exon 51 skipping was performed
using end-point PCR.

[000366]

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

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

Molarity of Skipped Band « 100
Molarity of Skipped Band+Molarity of Unskipped Band '
Calculated exon 51 skipping results are shown in Table 10.

% Exon Skipping =

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
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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) (0.613) (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)

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 dose.
4Exon skipping values are mean % exon 51 skipping with standard deviations (n=5) in parentheses.

[000367] 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
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/Vx3 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 44
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
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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)

#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 conjugate

dose.
4ASO values are mean concentrations of ASO in tissue as ng/g with standard deviations (n=5) in parentheses.

Example 3. Exon-skipping activity of anti-TfR1 antibody conjugates in Duchenne
muscular dystrophy patient myotubes

[000368] 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 44-skipping
antisense oligonucleotide (ASQO) are evaluated. The DMD exon 44-skipping ASO is a
phosphorodiamidate morpholino oligomer (PMO) and targets a DMD exon 44 splicing feature.
Immortalized human myoblasts are thawed and seeded at a density of 1e6 cell/flask in
Promocell Skeletal Cell Growth Media (with 5% FBS and 1x Pen-Strep) and allowed to grow to
confluency. Once confluent, cells are trypsinized and pelleted via centrifugation and
resuspended in fresh Promocell Skeletal Cell Growth Media. The cell number is counted and
cells are seeded into Matrigel-coated 96-well plates at a density of 50,000 cells/well. Cells are
allowed to recover for 24 hours. Cells are induced to differentiate into myotubes by aspirating
the growth media and replacing with differentiation media with no serum. Cells are then treated
with the DMD exon 44-skipping oligonucleotide (not covalently linked to an antibody —
“naked”) at 10 uM ASO or the anti-TfR1 Fab (3M12 VH4/V«3) covalently linked to the DMD
exon 44-skipping oligonucleotide at 10 uM ASO equivalent. Cells are incubated with test
articles for ten days then total RNA is harvested from the 96 well plates. cDNA synthesis is
performed on 75 ng of total RNA, and mutation specific PCRs are performed to evaluate the
degree of exon 44 skipping in the cells. PCR products are measured using capillary
electrophoresis with UV detection. Molarity is calculated and relative amounts of the skipped
and unskipped amplicon are determined. Exon skipping is determined as a ratio of the Exon 44
skipped amplicon divided by the total amount of amplicon present, according to the following

formula:

Skipped Amplicon " 0
(Skipped Amplicon+Unskipped Amplicon)
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[000369] The results demonstrate that the conjugates facilitate enhanced exon skipping
compared to the naked DMD exon 44-skipping oligonucleotide in patient myotubes. This
indicates that anti-TfR1 Fab 3M12 VH4/V«3 enables cellular internalization of the conjugate
into muscle cells resulting in activity of the exon 44-skipping oligonucleotide in the muscle

cells.

EQUIVALENTS AND TERMINOLOGY
[000370] 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.
[000371] 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.
[000372] 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 nucleosideé (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.
[000373] 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
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by context. The terms “comprising,” “having,” “including,” and “containing” are to be construed
as open-ended terms (J.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.

[000374] 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.

[000375] 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.
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 44 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: 160-195.

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, 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-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-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) 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-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.

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

(i11) 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:

(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;

(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;
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(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;

(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
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:

(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;

(11) 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) aheavy 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-TfR 1 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 44 of the DMD pre-mRNA, optionally wherein the ESE comprises a sequence of
any one of SEQ ID NOs: 286-296.

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 43 and intron 43, in intron 43, across the junction of intron 43 and exon 44, across the
junction of exon 44 and intron 44, in intron 44, or across the junction of intron 44 and exon 45
of the DMD pre-mRNA, and further optionally wherein the splicing feature comprises a
sequence of any one of SEQ ID NOs: 282-285 and 297-301.

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: 160-195 or comprises a sequence of any
one of SEQ ID NOs: 196-267, 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

withaT.

14.  The complex of any one of claims 1 to 13, wherein the oligonucleotide comprises one or
more phosphorodiamidate morpholinos, optionally wherein the oligonucleotide is a

phosphorodiamidate morpholino oligomer (PMO).

15.  The complex of any one of claims 1 to 14, 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.
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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 conjugation to a lysine residue or a cysteine residue of the

antibody.

17.  An oligonucleotide that targets DMD, wherein the oligonucleotide comprises a region of
complementarity to any one of SEQ ID NOs: 160-195, optionally wherein the region of
complementarity comprises at least 15 consecutive nucleosides complementary to any one of

SEQ ID NOs: 160-195.

18.  The oligonucleotide of claim 17, wherein the oligonucleotide comprises at least 15
consecutive nucleosides of any one of SEQ ID NOs: 196-267, optionally wherein the
oligonucleotide comprises a sequence of any one of SEQ ID NOs: 196-267, 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. 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 16 or with the oligonucleotide of claim 17 or

claim 18.

20. 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 16 or with the
oligonucleotide of claim 17 or claim 18 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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