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NOVEL ADENO-ASSOCIATED VIRUS CAPSID PROTEINS

[0001] 'This application claims priority benefit of United States Provisional Application No.
62/366,383, filed July 26, 2017, which is incorporated by reference herein in its entirety.

FIELD OF INVENTION

[0002] The invention relates to novel adeno-associated virus (AAV) capsid proteins, AAV
particles comprising a novel capsid protein, polynucleotides encoding these capsid proteins and
AAV vectors expressing these capsid proteins. The invention also relates to methods of making
the herein described AAV vectors expressing the novel capsid proteins of the invention and

associated therapeutic uses thereof.
BACKGROUND

[0003] AAV is a replication-deficient parvovirus, the single-stranded DNA genome of which
is about 4.7 kb in length including 145 nucleotide inverted terminal repeat (ITRs). The
nucleotide sequence of the AAV serotype 2 (AAV2) genome is presented in Srivastava et al., J.
Virol., 45: 555-564 (1983) as corrected by Ruffing et al., J. Gen. Virol., 75: 3385-3392 (1994).
Cis-acting sequences directing viral DNA replication (rep), encapsidation/packaging and host
cell chromosome integration are contained within the ITRs. Three AAV promoters, p5, p19, and
p40 (named for their relative map locations), drive the expression of the two AAV internal open
reading frames encoding rep and cap genes. The two rep promoters (p5S and p19), coupled with
the differential splicing of the single AAV intron (at nucleotides 2107 and 2227), result in the
production of four rep proteins (rep 78, rep 68, rep 52, and rep 40) from the rep gene. Rep
proteins possess multiple enzymatic properties which are ultimately responsible for replicating
the viral genome. The cap gene is expressed from the p40 promoter and it encodes the three
capsid proteins VP1, VP2, and VP3. Alternative splicing and a non-consensus translational start
site are responsible for the production of the three related capsid proteins. A single consensus
polyadenylation site is located at map position 95 of the AAV genome. The life cycle and
genetics of AAV are reviewed in Muzyczka, Current Topics in Microbiology and Immunology,

158: 97-129 (1992).

[0004] When AAYV infects a human cell, the viral genome can integrate into chromosome 19

resulting in latent infection of the cell. Production of infectious virus does not occur unless the
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cell is infected with a helper virus (for example, adenovirus or herpesvirus). In the case of
adenovirus, genes E1A, E1B, E2A, E4 and VA provide helper functions. Upon infection with a
helper virus, the AAV provirus is rescued and amplified, and both AAV and adenovirus are

produced.

[0005] AAYV possesses unique features that make it attractive as a vaccine vector for
expressing immunogenic peptides/polypeptides and as a vector for delivering foreign DNA to
cells, for example, in gene therapy. AAV infection of cells in culture is non-cytopathic, and
natural infection of humans and other animals is silent and asymptomatic. Moreover, AAV
infects many mammalian cells allowing the possibility of targeting many different tissues in vivo.
The AAV proviral genome is infectious as cloned DNA in plasmids which makes construction of
recombinant genomes feasible. Furthermore, because the signals directing AAV replication,
genome encapsidation and integration are contained within the ITRs of the AAV genome, some
or all of the internal approximately 4.3 kb of the genome (encoding replication and structural
capsid proteins, rep-cap) may be replaced with foreign DNA such as a gene cassette containing a
promoter, a DNA of interest and a polyadenylation signal. The rep and cap proteins may be
provided in trans. Another significant feature of AAV is that it is an extremely stable and hearty
virus. It easily withstands the conditions used to inactivate adenovirus (56° to 65°C for several
hours), making cold preservation of rAAV-vectors less critical. AAV may even be lyophilized.

Finally, AAV-infected cells are not resistant to superinfection.

[0006] AAYV vectors find use in numerous mammalian gene therapy applications and there is a
need for new and/or modified AAV vectors and associated virus that find use in gene therapy
applications. The present invention provides for novel AAV vectors expressing the novel AAV
capsid proteins or the functional chimeric engineered AAV capsid proteins of the present
invention, and novel, non-naturally occurring AAV virions comprising those vectors or capsid

proteins.

SUMMARY OF INVENTION

[0007] The invention provides for novel AAV capsid proteins, which may be novel VP1, VP2
or VP3 capsid proteins, non-naturally occurring AAV virus comprising any of these capsid

proteins, and use of such AAV virus for gene therapy applications and for use in the preparation
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of medicaments for gene therapy applications. In some embodiments, the AAV capsid proteins
were isolated and identified from various mammalian tissues. The amino acid sequences of
certain novel mammalian-derived AAV capsid VP1 proteins are set out as SEQ ID NOS:15-89,
and the associated locations of the respective VP2 and VP3 sequences are also herein described.
In addition, the invention provides for novel engineered chimeric AAV capsid proteins which
have a backbone amino acid sequence derived from one AAV capsid sequence and fragments of
capsid protein sequence derived from at least one different AAV capsid sequence. The amino
acid sequences of exemplary engineered chimeric AAV capsid VP1 proteins are set out as SEQ
ID NOS:90-157. Collectively, the novel capsid proteins are referred to herein as “AAYV capsid
proteins of the invention.” The term "non-naturally occurring” when used in regards to any
composition of matter described herein means that the composition is not a product of nature, but

rather is artificially synthesized by recombinant or other means.

[0008] In one embodiment the invention provides a vector and an adeno-associated virus
(AAV) having a capsid protein having an amino acid sequence that is at least 95% identical to (1)
any one of SEQ ID NOS:15-89, (ii) the VP2 region of any one of SEQ ID NOS:15-89, or (iii) the
VP3 region of any one of SEQ ID NOS:15-89, and further having a transgene where the
transgene is composed of a heterologous gene operably linked to regulatory sequences that
control expression of the heterologous gene in a host cell. In another embodiment the capsid
protein has the amino acid sequence of 1) any one of SEQ ID NOS:15-89, (ii) the VP2 region of
any one of SEQ ID NOS:15-89, or (iii) the VP3 region of any one of SEQ ID NOS:15-89. In yet
another embodiment the AAV has an AAV inverted terminal repeat sequence. In further

embodiments the AAV are mixed with a physiologically compatible carrier.

[0009] In another embodiment the invention provides a vector and an AAV having a chimeric
capsid protein where the chimeric capsid protein has a VP1 amino acid sequence of a recipient
backbone AAV capsid having variable regions I, 11, III, IV, V, VI, VII, VIII, and IX, except
where one or more of the variable regions I, II, III, IV, V, VI, VII, VIII, and IX is replaced by the
corresponding variable region from one or more donor AAV capsids. In another embodiment,
only one variable region of the recipient capsid is replaced by the corresponding variable region
from the donor capsid. In a further embodiment, two or more variable regions of the recipient
capsid are replaced by the corresponding variable regions from a single donor AAV capsid. In

yet another embodiment, two or more variable regions of the recipient AAV capsid are replaced
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by the corresponding variable regions from two or more donor AAV capsids. In another
embodiment, all nine variable regions of the recipient AAV capsid are replaced by the
corresponding variable regions from a single donor capsid. In yet another embodiment the
recipient AAV capsid has a GBS region or a GH loop region and the GBS region or the GH loop
region is replaced by the corresponding region from one or more donor AAV capsids. In a
further embodiment all nine variable regions and the GBS region of the recipient AAV capsid
are replaced by the corresponding variable regions and GBS region from one or more donor
AAYV capsids. In yet another embodiment all nine variable regions and the GBS region of the
recipient AAV capsid are replaced by the corresponding regions and GBS region from two or
more donor AAV capsids. In another embodiment the GH loop of the recipient AAV capsid is
replaced by the corresponding GH loop region from a donor AAV capsid. In a further
embodiment all nine variable regions and the GH loop region of the recipient AAV capsid are
replaced by the corresponding variable regions and GH loop region from one or more donor
AAV capsids. In one embodiment the recipient AAV capsid sequence is any one of SEQ ID
NOS:1-14 and the donor AAV capsid sequences are selected from any one of SEQ ID NOS:1-14
and where the recipient AAV capsid and the donor AAV capsid are different. In another
embodiment the recipient AAV capsid sequence is any one of SEQ ID NOS:1-89 and the donor
AAV capsid sequences are selected from any one of SEQ ID NOS:1-89 and where the recipient
AAYV capsid and the donor AAV capsid are different. In yet another embodiment the chimeric
capsid has the amino acid sequence of any one of SEQ ID NOS:90-157.

[0010] In another embodiment, the invention provides a method of delivering a transgene to a
cell involving the step of contacting the cell with any AAYV disclosed herein. In another
embodiment, the invention provides a method of treating a subject from a disorder or disease
associated with abnormal activity of an endogenous protein involving the step of administering
to the subject an effective amount of an AAV disclosed herein where the AAV has a transgene
that encodes a biologically active copy of the protein. In yet another embodiment, the methods
involve delivering a transgene to a muscle cell. In a further embodiment, the disease is

Duchenne muscular dystrophy and the transgene encodes a microdystrophin.

[0011] In an embodiment, the invention provides a composition comprising a vector or AAV
disclosed herein for delivery of a transgene to a cell. In another embodiment, the invention

provides a composition comprising an effective amount of a vector or AAV disclosed herein for
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the treatment of a disorder or disease associated with abnormal activity of an endogenous
protein, wherein the vector of AAV has a transgene that encodes a biologically active copy of the
protein. In yet another embodiment, the composition delivers a transgene to a muscle cell. In a
further embodiment, the disease is Duchenne muscular dystrophy and the transgene encodes a

microdystrophin.

[0012] The invention also invention provides use of a vector or AAV disclosed herein for the
preparation of a medicament effective to treat a subject suffering from a disorder or disease
associated with abnormal activity of an endogenous protein, wherein the vector or AAV has a
transgene that encodes a biologically active copy of the protein. In yet another embodiment, the
medicament delivers a transgene to a muscle cell. In a further embodiment the disease is

Duchenne muscular dystrophy and the transgene encodes a microdystrophin.
[0013]

[0014] The invention provides for fragments of any of the AAV capsid proteins of the
invention that retain a biological activity of an AAV capsid protein. Exemplary fragments
include VP2 and VP3 spliced variants of the capsid proteins, and fragments comprising one or
more of the variable regions (VR) of the capsid protein and/or the glycan binding sequence
(GBS) of a capsid protein and/or the GH loop. The invention also provides for novel, non-
naturally occurring AAV particles comprising a capsid protein fragment and those comprising a
capsid protein fragment having at least 90, 91, 92, 93, 94, 95, 96, 97, 98 or 99% sequence

identity to a specifically defined capsid protein fragment.

[0015] In one embodiment, the invention provides for an isolated adeno-associated virus
(AAV) capsid protein, wherein the capsid protein comprises (i) an amino acid sequence that is at
least 95%, 96%, 97%, 98%, or 99% identical to the VP1 amino acid sequence of any one of SEQ
ID NOS:15-89 or the VP2 or VP3 region of any one of SEQ ID NOS:15-89 or (i) a VP1 amino
acid sequence comprising any one of SEQ ID NOS:15-89 or the VP2 or VP3 region of any one
of SEQ ID NOS:15-89. In certain embodiments, the capsid protein is linked to a heterologous
amino acid sequence. The invention also provides for non-naturally occurring AAV particles
having or comprising any of these capsid proteins. In certain embodiments, the non-naturally
occurring AAV particle comprising any of the above described VP1, VP2 or VP3 capsid proteins

comprises a nucleic acid having AAV inverted terminal repeats and a transgene comprising a
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heterologous gene operably linked to regulatory sequences which direct expression of the
heterologous gene in a host cell. In other embodiments, the non-naturally occurring AAV
particle comprising any of the VP1, VP2 or VP3 capsid sequences described herein comprises a
heterologous transgene operably linked to regulatory sequences that control transgene expression
in a host cell. As used herein, the terms "heterologous gene" or "heterologous regulatory
sequence” means that the referenced gene or regulatory sequence is not naturally present in the
AAV vector or particle and is artificially introduced therein. The term "transgene" refers to a
nucleic acid that comprises both a heterologous gene and regulatory sequences that are operably

linked to the heterologous gene that control expression of that gene in a host cell.

[0016] The invention also provides for a polynucleotide comprising a nucleotide sequence
encoding an adeno-associated virus (AAV) capsid protein, wherein the capsid protein comprises
(i) an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the VP1
amino acid sequence of any one of SEQ ID NOS:15-89 or the VP2 or VP3 region of any one of
SEQ ID NOS:15-89 or (ii) a VP1 amino acid sequence comprising any one of SEQ ID NOS:15-
89 or the VP2 or VP3 region of any one of SEQ ID NOS:15-89, wherein the polynucleotide is
operatively linked to a heterologous regulatory control sequence. As such, it is understood that
the polynucleotides of the present invention are non-naturally occurring. The invention also
provides for AAV vectors comprising any of these polynucleotide sequences operably linked to a
heterologous regulatory sequence and compositions comprising these AAV vectors, including

pharmaceutical compositions.

[0017] In another embodiment, the invention provides for an isolated adeno-associated virus
(AAV) vector comprising a polynucleotide sequence encoding a capsid protein and a
heterologous transgene sequence, wherein the capsid protein comprises (i) an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the VP1 amino acid sequence
of any one of SEQ ID NOS:15-89 or the VP2 or VP3 region of any one of SEQ ID NOS:15-89
or (i1) a VP1 amino acid sequence comprising any one of SEQ ID NOS:15-89 or the VP2 or VP3
region of any one of SEQ ID NOS:15-89. The invention also provides for compositions

comprising these AAV vectors, including pharmaceutical compositions.

[0018] The present invention is also based upon the novel finding described herein that AAV

VP1 capsid sequences comprise nine different variable regions, a GBS region and a GH loop
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region, and that replacing one of more of these regions in one AAV VP1 capsid sequence with
the corresponding region(s) from an at least second, different AAV VP1 capsid sequence can
generate novel chimeric AAV capsids whose associated AAVs are functional, are capable of
transducing cells and delivering heterologous transgenes, and that have unique properties that
may be recombinantly engineered into the chimeric AAV. In regards to the various variable
regions and the GBS and GH loop regions, the term "corresponding” means the same region
between two different AAV capsid sequences. For example, the region "corresponding” to VR 1
in a first AAV capsid sequence is the same region (i.e., the VR I region) in a second different
AAYV capsid sequence. The term "chimeric" in relation to an AAV capsid sequence refers to the
fact that the AAV capsid sequence of interest comprises amino acid sequences derived from two

or more different AAV capsid sequences.

[0019] As such, the present invention also provides for an isolated, non-naturally occurring
chimeric adeno-associated virus (AAV) capsid protein, wherein the chimeric capsid protein
comprises an amino acid sequence derived from a first AAV capsid sequence having at least one
variable region substituted with a variable region from a second AAYV capsid sequence that is
different from the first AAV capsid sequence. The first AAV capsid sequence (referred to herein
as the "recipient”) provides the backbone amino acid sequence into which one or more variable
regions are swapped or substituted by one or more variable regions from the second AAV capsid
sequence (referred to herein as the "donor™). The second AAV capsid sequence is different from
the first AAV capsid sequence and will provide the sequence of the variable region(s) which
is/are substituted or inserted into the sequence of the backbone or recipient capsid sequence. The
invention also provides for non-naturally occurring AAV virus or AAV particles that comprise
any of the chimeric capsid proteins herein described. In certain embodiments, the non-naturally
occurring AAV particles that comprise any of the chimeric capsid proteins herein described also
comprise a heterologous transgene operably linked to regulatory sequences that control transgene

expression in a host cell.

[0020] The “variable regions” that may be swapped from a donor AAV capsid sequence into a
recipient backbone capsid sequence refer to the nine variable regions within the VP1 sequence of
an AAV capsid protein. The variable regions (VR) are referred to herein as VR I, VR 11, VR 1II

VRIV, VRV, VR VI, VR VII, VR VIII and VR IX and their respective locations in various VP1

sequences are herein described. The VR exhibit the highest sequence and structural variation
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within the AAV VP1 capsid sequence and may also have roles in receptor attachment,

transcriptional activation of transgenes, tissue transduction and antigenicity.

[0021] The “glycan binding sequence (GBS)” or ‘GBS domain” or "GBS region" refer to the
amino acid sequence located between VR IV and VR V that governs the glycan binding
specificity of the viral capsid. The locations of the GBS regions in various AAV VP1 amino
acid sequences are herein described, and those from other AAV VP1 amino acid sequences are

known in the art and/or may be routine identified.

[0022] The “GH loop” refers to a loop sequence that is flanked by B-strand G and B-strand H
within the internal B-barrel of the capsid protein. The “GH loop” sequence comprises variable

region VR IV through VR VIII, including the encompassed GBS sequence and all interspersed
conserved backbone sequence from the donor. The locations of the GH loop regions in various
AAV VP1 amino acid sequences are herein described and those from other AAV VP1 amino

acid sequences may be routinely identified.

[0023] In regard to the herein described locations of the VR, GBS and GH loop regions, it is
noted that the location of the N-terminal and/or C-terminal ends of those regions may vary by
from up to 1 amino acid, 2 amino acids, 3 amino acids, 4 amino acids or 5 amino acids from the
amino acid locations of those regions as they are explicitly described herein (particularly in
Table 2). Novel capsid sequence comprising substituted VR, GBS and/or GH loop region(s) that
vary from up to 5 amino acids on the N-terminal and/or C-terminal end as herein defined are

encompassed by the present invention.

[0024] In one embodiment, the invention provides for an isolated, non-naturally occurring,
chimeric adeno-associated virus (AAV) capsid protein, wherein the chimeric capsid protein
comprises an amino acid sequence derived from a first AAV capsid sequence having at least one
variable region substituted by a variable region derived from an at least second different AAV
capsid sequence. In certain embodiments, the non-naturally occurring capsid protein is a VP1
capsid protein. In other embodiments, the chimeric capsid protein further comprises a GBS
domain and/or a GH loop region from an AAV capsid sequence differing from the first recipient
AAV capsid sequence. For example, the chimeric AAV capsid proteins of the invention have a
backbone sequence derived from a first AAV capsid sequence (recipient) and at least one

substituted variable region from a second different AAV capsid sequence (donor). In certain
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embodiments, the chimeric AAV capsid proteins of the present invention have one, two, three,
four, five, six, seven, eight or all nine variable regions substituted by the respective variable
region(s) from one or more donor AAV capsid sequence(s) that differ from the first recipient
capsid sequence. In other embodiments, the AAV capsid proteins of the invention have a GBS
domain or GH loop region sequence derived from a donor capsid sequence that differs from the
recipient capsid sequence. Alternatively, the chimeric AAV capsids of the invention have at
least one substitute variable region and a GBS from the same AAYV capsid sequence which
differs from the first AAV capsid sequence. The invention also provides non-naturally occurring
AAV particles comprising any of the chimeric AAV capsid proteins described herein. Such
AAVs may also comprise a heterologous transgene operably linked to a regulatory sequence

controlling expression of the transgene in a host cell.

[0025] In addition, the invention provides for isolated AAV capsid proteins, wherein the
capsid protein comprises an amino acid sequence from a first AAV capsid sequence which has
two variable regions substituted with the respective variable regions from at least one AAV
capsid sequence that differs from the first AAV capsid sequence, or least three variable regions
substituted with the respective variable regions from at least one AAV capsid sequence that
differs from the first AAV capsid sequence, or least four variable regions substituted with the
respective variable regions from at least one AAV capsid sequence that differs from the first
AAV capsid sequence, or least five variable regions substituted with the respective variable
regions from at least one AAV capsid sequence that differs from the first AAV capsid sequence,
or least six variable regions substituted with the respective variable regions from at least one
AAV capsid sequence that differs from the first AAV capsid sequence, or least seven variable
regions substituted with the respective variable regions from at least one AAV capsid sequence
that differs from the first AAV capsid sequence, or least eight variable regions substituted with
the respective variable regions from at least one AAV capsid sequence that differs from the first
AAV capsid sequence, or all nine of the variable regions substituted with the respective variable
regions from at least one AAV capsid sequence that differs from the first AAV capsid sequence.
For example, the substituted variable region(s) are from the same AAYV capsid sequence or the
substituted variable regions are from two or more different AAV capsid sequences that differ

from the first AAV capsid sequence. In addition, in any of these AAV capsid proteins of the
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invention, the GBS and/or the GH loop are also substituted and may be derived from any AAV

donor capsid sequence that differs from the first AAV capsid sequence.

[0026] In any of the chimeric AAV capsids of the invention, the first/recipient AAV capsid
sequence and the second/donor AAV capsid sequence can be any known or herein described
AAV capsid sequence including, for example, capsid sequences associated with the following
AAV sequences: AAV-1, AAV-2, AAV-3, AAV-3B, AAV-4, AAV-5, AAV-6, AAV-7, AAV-§,
AAV-9, AAV-10, AAV-11, AAV-12, AAV-13, AAVbo, AAVmo, AAV6.2, AAVRH.8,
AAV4.10, AAVanc80L65 or AAVancl10, or any of the other AAV serotypes or capsid
sequences herein described. Production of pseudotyped rAAYV is disclosed in, for example, WO
01/83692. Other types of rAAV variants, for example rAAV with capsid mutations, are also
contemplated. See, for example, Marsic et al., Molecular Therapy, 22(11): 1900-1909 (2014).

[0027] In certain embodiments, the chimeric AAV capsid proteins of the invention may
comprise the amino acid sequence of any one of SEQ ID NOS:90-157, each of which have at
least one variable region from a donor AAV serotype swapped for the respective variable

region(s) in the recipient backbone sequence.

[0028] In any of the chimeric AAV capsid proteins of the invention, the backbone sequence or
the amino acid sequence from the first AAV capsid sequence derives from the amino acid
sequence of any of SEQ ID NO:1-73. In addition, in any of the chimeric AAV capsid proteins of
the invention, the donor sequence or the amino acid sequence from the second AAV serotype
derives from the amino acid sequence of one or more variable regions, GBS domain and/or GH

loop of any of SEQ ID NO:1-73.

[0029] In another embodiment, the invention provides for an isolated polynucleotide sequence
comprising a nucleotide sequence encoding any of the engineered chimeric AAV capsid proteins
of the invention. In addition, the invention provides for isolated AAV vectors comprising these
polynucleotide sequences and AAV vectors comprising a polynucleotide sequence encoding any
of the chimeric AAV capsid proteins of the invention. The invention also provides for
compositions comprising these AAV vectors, including pharmaceutical compositions. The
invention also provides for AAV virus comprising any of the herein described non-naturally

occurring chimeric AAV capsid proteins.
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[0030] The invention provides for methods of producing a recombinant adeno-associated virus
(AAV) particle comprising the steps of: culturing a cell that has been transfected with any of the

AAV vectors of the invention and recovering recombinant AAV particle from the supernatant of
the transfected cell. In addition, the invention provides for viral particles comprising any of the

viral vectors or capsid proteins of the invention and cells comprising these viral vectors.

[0031] One embodiment of the invention provides a method of producing any of the
recombinant AAV described herein by culturing a viral production cell into which has been
introduced a first nucleic acid vector having 5” and 3° AAV inverted terminal repeat sequences
flanking a transgene having a heterologous gene operably linked to regulatory sequences that
control expression of the heterologous gene in a host cell, and a second nucleic acid vector
having AAV rep and cap nucleic acids sequences, wherein said cap nucleic acid sequence
encodes an AAV capsid that is at least 95% identical to any of SEQ ID NOS:15-157; and
recovering the AAV from the supernatant of the viral production cell culture. In another
embodiment the viral production cell is an insect cell. In a preferred embodiment the insect cell
is an S19 cell. In a further embodiment the first nucleic acid vector is introduced into the viral
production cell by infection of the viral production cell by a baculovirus containing the first
nucleic acid vector. In yet another embodiment the first and second nucleic acid vectors are
introduced into the viral production cell by infection of the viral production cell by a first
baculovirus containing the first nucleic acid vector and a second baculovirus containing the
second nucleic acid vector. In further embodiments the invention AAV produced by the

production methods provided herein.

[0032] In another embodiment, the invention provides for methods of treating a patient
suffering from a disorder or disease comprising administering to the patient an effective amount

of any of the AAV vectors or virus of the invention.

[0033] In a further embodiment, the invention provides for use of any of the AAV vectors or
virus of the invention for preparation of a medicament for the treatment of a disorder or disease.
The invention also provides for compositions comprising any of the AAV vectors or virus of the

invention for the treatment of a disease or disorder.
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[0034] In yet another embodiment, the disease or disorder in a subject is associated with
abnormal activity of an endogenous protein. As used herein “endogenous protein” means a
protein or gene product encoded by the genome of the subject suffering from the disease or

disorder.

[0035] An "AAYV virion" or "AAYV viral particle” or "AAYV vector particle” or "AAV virus"
refers to a viral particle composed of at least one AAV capsid protein and an encapsidated
polynucleotide AAV vector. If the particle comprises a heterologous polynucleotide (i.e. a
polynucleotide other than a wild-type AAV genome such as a transgene to be delivered to a
mammalian cell), it is typically referred to as an "AAV vector particle” or simply an "AAV
vector". Thus, production of AAV vector particle necessarily includes production of AAV

vector, as such a vector is contained within an AAV vector particle.

[0036] The invention also provides for cells comprising any of the AAV vectors of the

invention, and viral particles produced by these cells of the invention.

[0037] The term “inverted terminal repeat (ITR)” as used herein refers to the art-recognized
regions found at the 5’ and 3’ termini of the AAV genome which function in cis as origins of
DNA replication and as packaging signals for the viral genome. AAV ITRs, together with the
AAV rep coding region, provide for efficient excision and rescue from a plasmid vector, and
integration of a nucleotide sequence interposed between two flanking ITRs into a host cell
genome. Sequences of certain AAV-associated ITRs are disclosed by Yan et al., J. Virol.

79(1):364-379 (2005) which is herein incorporated by reference in its entirety.

[0038] The phrase “helper functions for generating a productive AAV infection” as used
herein refers to AAV-derived coding sequences that can be expressed to provide AAV gene
products that, in turn, function in trans for productive AAV replication. Thus, AAV helper
functions include the rep and cap regions. The rep expression products have been shown to
possess many functions, including, among others: recognition, binding and nicking of the AAV
origin of DNA replication; DNA helicase activity; and modulation of transcription from AAV
(or other heterologous) promoters. The cap expression products supply necessary packaging
functions. AAV helper functions are used herein to complement AAV functions in trans that are

missing from AAV vectors. Helper functions for generating a productive AAV infection also
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may include certain helper functions from baculovirus, herpes virus, adenovirus, or vaccinia

virus.

[0039] In some embodiments, the viral construct comprises a nucleotide sequence encoding

AAYV rep and cap genes.

[0040] The term “AAV rep gene” as used herein refers to the art-recognized region of the
AAYV genome which encodes the replication proteins of the virus which are required to replicate
the viral genome and to insert the viral genome into a host genome during latent infection. For a
further description of the AAV rep coding region, see, €.g., Muzyczka et al., Current Topics in
Microbiol. and Immunol. 158:97-129 (1992); Kotin et al., Human Gene Therapy 5:793-801
(1994), the disclosures of which are incorporated herein by reference in their entireties. The rep
coding region, as used herein, can be derived from any viral serotype, such as the AAV serotypes
described above. The region need not include all of the wild-type genes but may be altered, e.g.,
by the insertion, deletion or substitution of nucleotides, so long as the rep genes retain the desired

functional characteristics when expressed in a suitable recipient cell.

[0041] The term “AAV cap gene” as used herein refers to the art-recognized region of the
AAYV genome which encodes the coat proteins of the virus which are required for packaging the
viral genome. For a further description of the cap coding region, see, e.g., Muzyczka et al.,
Current Topics in Microbiol. and Immunol. 158:97-129 (1992); Kotin et al., Human Gene
Therapy 5:793-801 (1994), the disclosures of which are incorporated herein by reference in their
entireties. The AAV cap coding region, as used herein, can be derived from any AAV serotype,
as described above. The region need not include all of the wild-type cap genes but may be
altered, e.g., by the insertion, deletion or substitution of nucleotides, so long as the genes provide

for sufficient packaging functions when present in a host cell along with an AAV vector.

[0042] The term “transfection” is used to refer to the uptake of foreign DNA by a cell. A cell
has been “transfected” when exogenous DNA has been introduced inside the cell membrane. A
number of transfection techniques are generally known in the art. See, e.g., Graham et al.,
Virology 52:456 (1973); Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring
Harbor Laboratories, New York (1989); Davis et al., Basic Methods in Molecular Biology

Elsevier (1986); Chu et al., Gene 13:197 (1981), the disclosures of which are incorporated herein

by reference in their entireties. Such techniques can be used to introduce one or more exogenous
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DNA moieties, such as a nucleotide integration vector and other nucleic acid molecules, into
suitable host cells. The term captures chemical, electrical, and viral-mediated transfection

procedures.

[0043] The viral construct is, in some embodiments, in the form of a baculoviral vector
capable of productive transformation, transfection or infection in any cell type. In some
embodiments, the viral construct comprises at least one nucleotide sequence encoding a

heterologous protein.

[0044] In yet another aspect, described herein is an AAV particle produced by a method
described herein. In some embodiments, the AAV particle comprises in its genome at least one

nucleotide encoding a heterologous protein.

[0045] The term “heterologous proteins or peptides” refer to any protein that is not expressed
by wild type AAV including tags such as hexahistidine, FLAG, myc, polyhistidine, or labels or
immunogens, adjuvants, selection markers, therapeutic proteins or targeting proteins or peptides,

to name a few.

[0046] Exemplary heterologous protein described herein includes, but is not limited to, B-
globin, hemoglobin, tissue plasminogen activator, and coagulation factors; colony stimulating
factors (CSF); interleukins, such as IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, etc.;
growth factors, such as keratinocyte growth factor (KGF), stem cell factor (SCF), fibroblast
growth factor (FGF, such as basic FGF and acidic FGF), hepatocyte growth factor (HGF),
insulin-like growth factors (IGFs), bone morphogenetic protein (BMP), epidermal growth factor
(EGF), growth differentiation factor-9 (GDF-9), hepatoma derived growth factor (HDGF),
myostatin (GDF-8), nerve growth factor (NGF), neurotrophins, platelet-derived growth factor
(PDGF), thrombopoietin (TPO), transforming growth factor alpha (TGF-a), transforming growth
factor beta (TGF-f3), and the like; soluble receptors, such as soluble TNF-a receptors, soluble
interleukin receptors (e.g., soluble IL-1 receptors and soluble type II IL-1 receptors), soluble y/A
T cell receptors, ligand-binding fragments of a soluble receptor, and the like; enzymes, such as
a-glucosidase, imiglucarase, B-glucocerebrosidase, and alglucerase; enzyme activators, such as
tissue plasminogen activator; chemokines, such as 1P-10, monokine induced by interferon-
gamma (Mig), Groo/IL-8, RANTES, MIP-10, MIP-1, MCP-1, PF-4, and the like; angiogenic
agents, such as vascular endothelial growth factors (VEGFs, e.g., VEGF121, VEGF165, VEGF-
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C, VEGF-2), glioma-derived growth factor, angiogenin, angiogenin-2; and the like; anti-
angiogenic agents, such as a soluble VEGF receptor; protein vaccine; neuroactive peptides, such
as nerve growth factor (NGF), bradykinin, cholecystokinin, gastin, secretin, oxytocin,
gonadotropin-releasing hormone, beta-endorphin, enkephalin, substance P, somatostatin,
prolactin, galanin, growth hormone-releasing hormone, bombesin, dynorphin, warfarin,
neurotensin, motilin, thyrotropin, neuropeptide Y, luteinizing hormone, calcitonin, insulin,
glucagons, vasopressin, angiotensin II, thyrotropin-releasing hormone, vasoactive intestinal
peptide, a sleep peptide, and the like; thrombolytic agents; atrial natriuretic peptide; relaxin; glial
fibrillary acidic protein; follicle stimulating hormone (FSH); human alpha-1 antitrypsin;
leukemia inhibitory factor (LIF); tissue factors, luteinizing hormone; macrophage activating
factors; tumor necrosis factor (TNF); neutrophil chemotactic factor (NCF); tissue inhibitors of
metalloproteinases; vasoactive intestinal peptide; angiogenin; angiotropin; fibrin; hirudin; IL-1
receptor antagonists; ciliary neurotrophic factor (CNTF); brain-derived neurotrophic factor
(BDNF); neurotrophins 3 and 4/5 (NT-3 and 4/5); glial cell derived neurotrophic factor (GDNF);
aromatic amino acid decarboxylase (AADC); Factor VIII, Factor IX, Factor X; dystrophin or
nini-dystrophin; lysosomal acid lipase; phenylalanine hydroxylase (PAH); glycogen storage
disease-related enzymes, such as glucose-6-phosphatase, acid maltase, glycogen debranching
enzyme, muscle glycogen phosphorylase, liver glycogen phosphorylase, muscle
phosphofructokinase, phosphorylase kinase, glucose transporter, aldolase A, B-enolase, glycogen

synthase; and lysosomal enzymes.
DETAILED DESCRIPTION

[0047] The invention provides for novel AAV capsid proteins, nucleic acid encoding those
capsid proteins and AAV virus comprising those novel capsid proteins. In some embodiments,
the AAV capsid proteins were isolated and identified from various mammalian tissues. The
amino acid sequences of the novel AAV capsid VP1 proteins are set out as SEQ ID NOS:15-89,
and the locations of the associated VP2 and VP3 regions are disclosed herein. In addition, the
invention provides for novel engineered chimeric AAV capsid proteins which have a backbone
amino acid sequence derived from one AAV capsid sequence and fragments of capsid proteins
from at least one other, different AAV capsid sequence, such as at least one VR, GBS and/or GH
loop. The amino acid sequences of exemplary engineered chimeric AAV capsid VP1 proteins

are set out as SEQ ID NOS:90-157.
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AAYV Vectors

[0048] As used herein, the term "AAV" is a standard abbreviation for adeno-associated virus.
Adeno-associated virus is a single-stranded DNA parvovirus that grows only in cells in which
certain functions are provided by a co-infecting helper virus. There are currently at least thirteen

serotypes of AAV that have been characterized, as shown below in Table 1. General information

and reviews of AAV can be found in, for example, Carter, Handbook of Parvoviruses, Vol. 1, pp.
169-228 (1989), and Berns, Virology, pp. 1743-1764, Raven Press, (New York, 1990). However,
it is fully expected that these same principles will be applicable to additional AAV serotypes
since it is well known that the various serotypes are quite closely related, both structurally and
functionally, even at the genetic level. (See, for example, Blacklowe, pp. 165-174 of

Parvoviruses and Human Disease, J. R. Pattison, ed. (1988); and Rose, Comprehensive Virology

3:1-61 (1974)). For example, all AAV serotypes apparently exhibit very similar replication
properties mediated by homologous rep genes; and all bear three related capsid proteins such as
those expressed in AAV6. The degree of relatedness is further suggested by heteroduplex
analysis which reveals extensive cross-hybridization between serotypes along the length of the
genome; and the presence of analogous self-annealing segments at the termini that correspond to
"inverted terminal repeat sequences” (ITRs). The similar infectivity patterns also suggest that the

replication functions in each serotype are under similar regulatory control.

[0049] An "AAYV vector" as used herein refers to a vector comprising one or more
polynucleotides of interest (or transgenes) that are flanked by AAV terminal repeat sequences
(ITRs). Such AAYV vectors can be replicated and packaged into infectious viral particles when
present in a host cell that has been transfected with a vector encoding and expressing rep and cap

gene products.

[0050] An"AAV virion" or "AAV viral particle" or "TAAV vector particle" or "AAV virus"
refers to a viral particle composed of at least one AAV capsid protein and an encapsidated
polynucleotide AAV vector. If the particle comprises a heterologous polynucleotide (i.e. a
polynucleotide other than a wild-type AAV genome such as a transgene to be delivered to a
mammalian cell), it is typically referred to as an "AAV vector particle” or simply an "AAV
vector”. Thus, production of AAV vector particle necessarily includes production of AAV

vector, as such a vector is contained within an AAV vector particle.
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[0051] AAV "rep" and "cap" genes are genes encoding replication and encapsidation proteins,
respectively. AAV rep and cap genes have been found in all AAV serotypes examined to date,
and are described herein and in the references cited. In wild-type AAV, the rep and cap genes are
generally found adjacent to each other in the viral genome (i.e., they are "coupled” together as
adjoining or overlapping transcriptional units), and they are generally conserved among AAV
serotypes. AAV rep and cap genes are also individually and collectively referred to as "AAV
packaging genes." The AAV cap gene in accordance with the present invention encodes a Cap
protein which is capable of packaging AAV vectors in the presence of rep and adeno helper
function and is capable of binding target cellular receptors. In some embodiments, the AAV cap
gene encodes a capsid protein having an amino acid sequence derived from a particular AAV

serotype, for example the serotypes shown in Table 1.

Table 1. AAYV serotypes

AAV Serotype Genbank Accession No.
AAV-1 NC_002077.1
AAV-2 NC_001401.2
AAV-3 NC_001729.1
AAV-3B AF028705.1
AAV-A4 NC_001829.1
AAV-5 NC_006152.1
AAV-6 AF(028704.1
AAV-7 NC_006260.1
AAV-§ NC_006261.1
AAV-9 AX753250.1
AAV-10 AY631965.1
AAV-11 AY631966.1
AAV-12 DQ813647.1
AAV-13 EU285562.1

[0052] The AAV sequences employed for the production of AAV can be derived from the
genome of any AAV serotype. Generally, the AAV serotypes have genomic sequences of
significant homology at the amino acid and the nucleic acid levels, provide a similar set of
genetic functions, produce virions which are essentially physically and functionally equivalent,
and replicate and assemble by practically identical mechanisms. For the genomic sequence of
AAV serotypes and a discussion of the genomic similarities see, for example, GenBank

Accession number U89790; GenBank Accession number J01901; GenBank Accession number
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AF043303; GenBank Accession number AF085716; Chlorini et al., J. Vir. 71:6823-33(1997);
Srivastava et al., J. Vir. 45:555-64 (1983); Chlorini et al., J. Vir. 73:1309-1319 (1999); Rutledge
etal., J. Vir. 72:309-319 (1998); and Wu et al., J. Vir. 74: 8635-47 (2000).

[0053] The genomic organization of all known AAYV serotypes is very similar. The genome of
AAV is a linear, single-stranded DNA molecule that is less than about 5,000 nucleotides (nt) in
length. Inverted terminal repeats (ITRs) flank the unique coding nucleotide sequences for the
non-structural replication (Rep) proteins and the structural (VP) proteins. The VP proteins form
the capsid. The terminal 145 nt are self-complementary and are organized so that an
energetically stable intramolecular duplex forming a T-shaped hairpin may be formed. These
hairpin structures function as an origin for viral DNA replication, serving as primers for the
cellular DNA polymerase complex. The Rep genes encode the Rep proteins, Rep78, Rep68,
Rep52, and Rep40. Rep78 and Rep68 are transcribed from the pS promoter, and Rep 52 and
Rep40 are transcribed from the p19 promoter. The cap genes encode the VP proteins, VP1, VP2,

and VP3. The cap genes are transcribed from the p40 promoter.

[0054] In some embodiments, a nucleic acid sequence encoding an AAV capsid protein is
operably linked to regulatory expression control sequences for expression in a specific cell type,
such as Sf9 or HEK cells. Techniques known to one skilled in the art for expressing foreign
genes in insect host cells or mammalian host cells can be used to practice the invention.
Methodology for molecular engineering and expression of polypeptides in insect cells is

described, for example, in Summers and Smith. A Manual of Methods for Baculovirus Vectors

and Insect Culture Procedures, Texas Agricultural Experimental Station Bull. No. 7555, College

Station, Tex. (1986); Luckow. 1991. In Prokop et al., Cloning and Expression of Heterologous

Genes in Insect Cells with Baculovirus Vectors' Recombinant DNA Technology and

Applications, 97-152 (1986); King, L. A. and R. D. Possee, The baculovirus expression system,
Chapman and Hall, United Kingdom (1992); O'Reilly, D. R., L. K. Miller, V. A. Luckow,

Baculovirus Expression Vectors: A Laboratory Manual, New York (1992); W.H. Freeman and

Richardson, C. D., Baculovirus Expression Protocols, Methods in Molecular Biology, volume 39

(1995); U.S. Pat. No. 4,745,051; US2003148506; and WO 03/074714. A particularly suitable

promoter for transcription of a nucleotide sequence encoding an AAV capsid protein is e.g. the

polyhedron promoter. However, other promoters that are active in insect cells are known in the
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art, e.g. the p10, p35 or IE-1 promoters and further promoters described in the above references

are also contemplated.

[0055] Use of insect cells for expression of heterologous proteins is well documented, as are
methods of introducing nucleic acids, such as vectors, e.g., insect-cell compatible vectors, into
such cells and methods of maintaining such cells in culture. See, for example, METHODS IN
MOLECULAR BIOLOGY, ed. Richard, Humana Press, NJ (1995); O'Reilly et al.,
BACULOVIRUS EXPRESSION VECTORS. A LABORATORY MANUAL, Oxford Univ.
Press (1994); Samulski et al., J. Vir. 63:3822-8 (1989); Kajigaya et al., Proc. Nat'l. Acad. Sci.
USA 88:4646-50 (1991); Ruffing et al., J. Vir. 66:6922-30 (1992); Kirnbauer et al., Vir. 219:37-
44 (1996); Zhao et al., Vir. 272:382-93 (2000); and Samulski et al., U.S. Pat. No. 6,204,059. In

some embodiments, the nucleic acid construct encoding AAV in insect cells is an insect cell-
compatible vector. An "insect cell-compatible vector” or "vector" as used herein refers to a
nucleic acid molecule capable of productive transformation or transfection of an insect or insect
cell. Exemplary biological vectors include plasmids, linear nucleic acid molecules, and
recombinant viruses. Any vector can be employed as long as it is insect cell-compatible. The
vector may integrate into the insect cell’s genome but the presence of the vector in the insect cell
need not be permanent and transient episomal vectors are also included. The vectors can be
introduced by any means known, for example by chemical treatment of the cells, electroporation,
or infection. In some embodiments, the vector is a baculovirus, a viral vector, or a plasmid. In a
more preferred embodiment, the vector is a baculovirus, i.e. the construct is a baculoviral vector.
Baculoviral vectors and methods for their use are described in the above cited references on

molecular engineering of insect cells.

[0056] Baculoviruses are enveloped DNA viruses of arthropods, two members of which are
well known expression vectors for producing recombinant proteins in cell cultures.
Baculoviruses have circular double-stranded genomes (80-200 kbp) which can be engineered to
allow the delivery of large genomic content to specific cells. The viruses used as a vector are
generally Autographa californica multicapsid nucleopolyhedrovirus (AcMNPV) or Bombyx mori
(Bm)NPV) (Kato et al., Appl. Microbiol. Biotechnol. 85(3):459-470 (2010)). Baculoviruses are
commonly used for the infection of insect cells for the expression of recombinant proteins. In
particular, expression of heterologous genes in insects can be accomplished as described in for

instance U.S. Pat. No. 4,745,051; Friesen et al., (Curs. Top. Microbiol. fmmmel 131:31-49.
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(1986); EP 127,839; EP 155,476; Miller et al., Ann. Rev. of Microbiol. 42: 177-199 (1988);
Lebacq-Verheyden et al., ol Cell. Hiol. 8(8):3129-35 (1988); Smith et al., #roc. Natl, Acad.
Sci U5 A 82(24):8404-8 (1985); Miyajima et al., Gzrne 58(2-3):273-81 (1987); and Martin et

al., 284 7(2):99-106 (1988). Numerous baculovirus strains and variants and corresponding
permissive insect host cells that can be used for protein production are described in Luckow et

al., Nature Biotechnology 6:47-55 (1988), and Maeda et al., Nature 315(6020):592-4 (1985).

Novel AAV Capsid Protein

[0057] In afirst aspect, the invention provides for novel AAV capsid proteins that were
isolated from various mammalian tissues. The novel AAV VPI capsid proteins are provided as
SEQ ID NOS:15-89 and the locations of the associated VP2 and VP3 regions are described
herein. The invention also provides for polynucleotides comprising a nucleotide sequence
encoding these novel AAV capsid proteins. The invention provides the amino acid sequences of
the novel AAV capsid proteins including the engineered chimeric capsid proteins described
herein (referred herein collectively as the “AAYV capsid proteins of the invention”), and the
nucleic acid sequences encoding the AAV capsid proteins of the invention. Also provided are
fragments of these AAV capsid nucleic acid and amino acid sequences of the invention. Each of
these sequences may be readily utilized in a variety of vector systems and host cells. Desirable
fragments of the capsid VP1 proteins include VP2, VP3 and variable regions, the GBS domain
and the GH loop, and polynucleotide sequences encoding these proteins. These fragments may
be readily utilized in a variety of vector systems and host cells. Such fragments may be used
alone, in combination with other AAV sequences or fragments, or in combination with elements
from other AAV or non-AAYV viral sequences. In one particularly desirable embodiment, a

vector contains the AAV capsid sequences of the invention.

[0058] The AAV capsid sequences of the invention and fragments thereof are useful in
production of rAAYV, and are also useful as antisense delivery vectors, gene therapy vectors, or
vaccine vectors. The invention further provides nucleic acid molecules, gene delivery vectors,

and host cells which contain the novel AAV capsid sequences of the invention.

[0059] Suitable fragments can be determined using the information provided herein.

Alignments are performed using any of a variety of publicly or commercially available Multiple
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Sequence Alignment Programs, such as "Clustal W", accessible through Web Servers on the
internet. Alternatively, Vector NTI utilities are also used. There are also a number of algorithms
known in the art which can be used to measure nucleotide sequence identity, including those
contained in the programs described above. As another example, polynucleotide sequences can
be compared using FASTA, a program in GCG Version 6.1. FASTA provides alignments and
percent sequence identity of the regions of the best overlap between the query and search
sequences. For instance, percent sequence identity between nucleic acid sequences can be
determined using FASTA with its default parameters (a word size of 6 and the NOPAM factor
for the scoring matrix) as provided in GCG Version 6.1, herein incorporated by reference.
Similar programs are available for amino acid sequences, e.g., the "Clustal X" program.
Additional sequence alignment tools that can be used are provided by (protein sequence

alignment; (http//www.ebi.ac.ul/Tools/psa/emboss needlef)) and (nucleic acid alignment;

hundiwww.ebiac.ulk/Tools/peafemboss_needic/nucieotide himl)). Generally, any of these
programs are used at default settings, although one of skill in the art can alter these settings as
needed. Alternatively, one of skill in the art can utilize another algorithm or computer program
which provides at least the level of identity or alignment as that provided by the referenced

algorithms and programs.

[0060] The terms “substantial identity”, "substantial homology" or "substantial similarity,"
when referring to a nucleic acid, or fragment thereof, indicates that, when optimally aligned with
appropriate nucleotide insertions or deletions with another nucleic acid (or its complementary
strand), there is nucleotide sequence identity in at least about 95 to 99% of the aligned sequences
such as 95% identity, 96% identity, 97% identity, 98% identity and 99% identity. Preferably, the
homology is over the full-length of the two sequences being compared, or an open reading frame
thereof, or another suitable fragment which is at least 15 nucleotides in length. Examples of
suitable fragments are described herein. Also included in the nucleic acid sequences of the
invention are natural variants and engineered modifications of the nucleic acids encoding the
AAV capsids of the invention and its complementary strand. Such modifications include, for
example, labels which are known in the art, methylation, and substitution of one or more of the

naturally occurring nucleotides with a degenerate nucleotide.

[0061] The terms “substantial identity”, "substantial homology" or "substantial similarity,"

when referring to amino acids or fragments thereof, indicates that, when optimally aligned with
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appropriate amino acid insertions or deletions with another amino acid (or its complementary
strand), there is amino acid sequence identity in at least about 95 to 99% of the aligned
sequences such as 95% identity, 96% identity, 97% identity, 98% identity and 99% identity.
Preferably, the homology is over the full-length of the two sequences being compared, or a
protein thereof, e.g., a cap protein, a rep protein, or a fragment thereof which is at least 8 amino
acids, or more desirably, at least 15 amino acids in length. Examples of suitable fragments are

described herein.

[0062] By the term "highly conserved" is meant at least 80% identity, preferably at least 90%
identity, and more preferably, over 97% identity. Identity is readily determined by one of skill in

the art by resort to algorithms and computer programs known by those of skill in the art.

[0063] The term "percent sequence identity” or "identical” in the context of nucleic acid
sequences or amino acid sequences refers to the residues in the two sequences which are the
same when aligned for maximum correspondence. The length of sequence identity comparison
may be over the full-length of the two sequences being compared, the full-length of a gene
coding sequence, or a fragment of at least about 500 to 5000 nucleotides, is desired. However,
identity among smaller fragments, e.g. of at least about nine nucleotides, usually at least about 20
to 24 nucleotides, at least about 28 to 32 nucleotides, at least about 36 or more nucleotides, may
also be desired. Similarly, "percent sequence identity” may be readily determined for amino acid
sequences, over the full-length of a protein, or a fragment thereof. Suitably, a fragment is at least
about 8 amino acids in length, and may be up to about 700 amino acids. Examples of suitable

fragments are described herein.

[0064] As described herein, the vectors of the invention containing or comprising the AAV
capsid proteins of the invention are particularly well-suited for use in applications in which the
neutralizing antibodies diminish the effectiveness of other AAV serotype based vectors, as well
as other viral vectors. The rAAV vectors of the invention are particularly advantageous in rAAV

re-administration and repeat gene therapy.

[0065] Also included within the invention are fragments of the nucleic acids encoding the
AAV capsid proteins of the invention, their complementary strand, cDNA and RNA
complementary thereto. Suitable fragments are at least 15 nucleotides in length, and encompass

functional fragments, i.e., fragments which are of biological interest. Such fragments include the
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sequences encoding the three variable proteins (VP) of the capsid which are alternative splice
variants: VP1, VP2 and VP3. Other suitable fragments of the nucleic acids encoding the AAV
capsids of the invention include the fragment which contains the start codon for the capsid

protein, and the fragments encoding the variable regions of the VP1 capsid protein, which are

described herein.

[0066] The invention is not limited to the AAV capsid amino acid sequences, peptides and
proteins expressed from the AAV nucleic acid sequences of the invention and encompasses
amino acid sequences, peptides and proteins generated by other methods known in the art,
including, e.g., by chemical synthesis, by other synthetic techniques, or by other methods. For
example, the sequences of any of the capsids described herein can be readily generated using a

variety of techniques.

[0067] Suitable production techniques are well known to those of skill in the art. See, e.g.,
Sambrook et al, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Press (Cold

Spring Harbor, N.Y.). Alternatively, peptides can also be synthesized by the well-known solid
phase peptide synthesis methods (Merrifield, J. Am. Chem. Soc., 85:2149 (1962); Stewart and
Young, Solid Phase Peptide Synthesis Freeman, (San Francisco, 1969) pp. 27-62. These and

other suitable production methods are within the knowledge of those of skill in the art and are

not a limitation of the present invention.

[0068] The AAYV capsid is composed of three proteins, VP1, VP2 and VP3, which are
alternative splice variants. The full-length capsid sequence is referred to as VP1 which
encompasses the spliced variants referred to as VP2 and VP3. The invention also provides for
other functional fragments of the AAV capsid proteins of the invention. Other desirable
fragments of the capsid protein include the variable regions (VR), the constant regions which are
located between the variable regions, the GBS domain, and the GH loop. Other desirable

fragments of the capsid protein include the HPV themselves.

[0069] An algorithm has been developed to determine areas of sequence divergence in AAV2.
(Chiorini et al, J. Virol, 73:1309-19 (1999); Rutledge et al, J. Virol., 72:309-319 (1998)). Using
this algorithm and/or the alignment techniques described herein, the VR of the novel AAV
capsid sequences are determined. Using the alignment provided herein performed using the

Clustal X program at default settings, or using other commercially or publicly available
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alignment programs at default settings, one of skill in the art can readily determine

corresponding fragments of the novel AAV capsids of the invention.

[0070] Suitably, fragments of an AAV capsid protein are at least 8 amino acids in length, or at
least 9 amino acids in length, or at least 10 amino acids in length, or least 20 amino acids in
length, or 30 amino acids in length or at least 50 amino acids in length, or at least 75 amino acids
in length, or at least 100 amino acids in length or 200 amino acids in length or 250 amino acids
in length or 300 amino acids in length or 350 amino acids in length or 400 amino acids in length.
However, fragments of other desired lengths may be readily utilized. All fragments of the
invention retain biological activity of a capsid AAV protein. Such fragments may be produced

recombinantly or by other suitable means, e.g., chemical synthesis.

[0071] The sequences, proteins, and fragments of the invention may be produced by any
suitable means, including recombinant production, chemical synthesis, or other synthetic means.
Such production methods are within the knowledge of those of skill in the art and are not a

limitation of the present invention.

[0072] In addition to including the nucleic acid sequences provided in the Sequence Listing,
the present invention includes nucleic acid molecules and sequences which are designed to
express the amino acid sequences, proteins and peptides of the AAV capsid proteins of the
invention. Thus, the invention includes nucleic acid sequences which encode the following AAV
capsid amino acid sequences and artificial AAV capsid proteins generated using these sequences

and/or unique fragments thercof.

[0073] Artificial capsid or engineered capsid proteins may be generated by any suitable
technique, using a AAV capsid protein sequence of the invention (e.g., a fragment of a VP1
capsid protein) in combination with heterologous sequences which may be obtained from another
AAYV serotype (known or novel), non-contiguous portions of the same AAV serotype, from a
non-AAV viral source, or from a non-viral source. An artificial AAV serotype may be, without

limitation, a chimeric AAV capsid, a recombinant AAV capsid, or a "humanized" AAV capsid.

Production of AAV with the Capsid Proteins of the Invention

[0074] The invention encompasses AAV capsid protein sequences and the nucleic acids

encoding these proteins of which are free of DNA and/or cellular material which these viruses
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are associated in nature. In another aspect, the present invention provides molecules which
utilize the novel AAV sequences of the invention, including fragments thereof, for production of
molecules useful in delivery of a heterologous gene or other nucleic acid sequences to a target

cell.

[0075] In another aspect, the present invention provides molecules which utilize the AAV
capsid protein sequences of the invention, including fragments thereof, for production of viral

vectors useful in delivery of a heterologous gene or other nucleic acid sequences to a target cell.

[0076] The molecules of the invention which contain AAV capsid nucleic acid sequences
include any genetic element (vector) which may be delivered to a host cell, e.g., naked DNA, a
plasmid, phage, transposon, cosmid, episome, a protein in a non-viral delivery vehicle (e.g., a
lipid-based carrier), virus, etc. which transfer the sequences carried thereon. The selected vector
may be delivered by any suitable method, including transfection, electroporation, liposome
delivery, membrane fusion techniques, high velocity DNA-coated pellets, viral infection and
protoplast fusion. The methods used to construct any embodiment of this invention are known to
those with skill in nucleic acid manipulation and include genetic engineering, recombinant

engineering, and synthetic techniques. See, e.g., Sambrook et al, Molecular Cloning: A

Laboratory Manual, Cold Spring Harbor Press, Cold Spring Harbor, N.Y.

[0077] In one embodiment, the vectors of the invention contain, at a minimum, sequences
encoding the AAV capsid of the invention or a fragment thereof. In another embodiment, the
vectors of the invention contain, at a minimum, sequences encoding an AAV rep protein or a
fragment thereof. Optionally, such vectors may contain both AAV cap and rep proteins. In
vectors in which both AAV rep and cap are provided, the AAV rep and AAV cap sequences can
both be of the same AAV serotype origin. Alternatively, the present invention provides vectors
in which the rep sequences are from an AAV serotype which differs from that which is providing
the cap sequences. In one embodiment, the rep and cap sequences are expressed from separate
sources (e.g., separate vectors, or a host cell and a vector). In another embodiment, these rep
sequences are fused in frame to cap sequences of a different AAV serotype to form a chimeric
AAY vector. Optionally, the vectors of the invention further contain a minigene comprising a

selected transgene which is flanked by AAV 5' ITR and AAV 3' ITR.
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[0078] Thus, in one embodiment, the vectors described herein contain nucleic acid sequences
encoding an intact AAV capsid protein of any one of amino acid sequences SEQ ID NO: 1-73.
Alternatively, these vectors contain sequences encoding artificial capsids which contain one or
more fragments of the capsid fused to heterologous AAV or non-AAV capsid proteins (or
fragments thereof). These artificial capsid proteins are selected from non-contiguous portions of
the any of the AAV capsid proteins of the invention or from capsids of other AAV serotypes. In
another example, it may be desirable to alter the start codon of the VP3 protein to GTG.
Alternatively, the rAAV may contain one or more of the variable regions of one or more of the
AAV capsid proteins of the invention, or other fragments. These modifications may be to
increase expression, yield, and/or to improve purification in the selected expression systems, or

for another desired purpose (e.g., to change tropism or alter neutralizing antibody epitopes).

[0079] The vectors described herein, e.g., a plasmid, are useful for a variety of purposes, but
are particularly well suited for use in production of a rAAV containing a capsid comprising AAV
sequences or a fragment thereof. These vectors, including rAAYV, their elements, construction,

and uses are described in detail herein.

VP1 Amino Acid Sequences of Known AAV Capsid Proteins

[0080] The invention also provides for engineered chimeric AAV capsid proteins (and AAV
comprising those capsid proteins) in which one or more variable region(s), the GBS region
and/or the GH loop in a backbone (or recipient) capsid protein sequence are substituted with one
or more variable region(s), GBS region and/or GH loop from a different AAV capsid sequence
donor. The recipient and donor sequences may derive from any previously known AAV
serotype or capsid sequence, or any novel AAV capsid sequence described herein. The novel,
engineered AAYV capsid proteins of the invention are generated by swapping at least one variable
region, GBS region or GH loop region from one capsid sequence for the respective region(s) in a
recipient capsid sequence. In this regard, it is noted that one, two, three, four, five, six, seven,
eight or all nine VRs in a recipient VP1 capsid sequence can be replaced by the respective
region(s) from one or more different VP1 capsid sequence. Any and all of the various
combinations of engineered, chimeric AAV capsid sequences that can be produced by the VR
region swapping method described herein (and all associated AAV virus comprising those

chimeric capsid sequences) are contemplated by this invention.
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[0081] The VP1 sequence of AAVbo is set out as SEQ ID NO:1 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MSEFVDHPPDWLESIGDGFREFLGLEAGPPKPKANQQKQDNARGLVLPGYKYLGPGNGLDKGDPVNEADEVAREHDLSYQKQLEAGD
NPYLKYNHADAEFQEKLASDTSEGGNLGKAVEFQAKKRILEPLGLVETPDKTAPAAKKRPLEQSPQEPDSSSGVGKKGKQPARKRLN
FDDEPGAGDGPPPEGP SSGAMSTETEMRAAAGGNGGDAGQGAEGVGNASGDWHCDSTWSESHVTTTSTRTWYLP TYNNHLYLRLGS
SNASDTENGE STPWGYFDENREFHCHE SPRDWQRLINNHWGLRPKSMQVRIFNIQVKEVTTSNGETTVSNNLTSTVQIFADSTYELP
YVMDAGQEGSLPPEFPNDVEMVPQYGYCGLVTGGSSQNQTDRNAFYCLEYFPSQMLRTGNNFEMVYKFENVPEFHSMYAHSQSLDRLM
NPLLDQYLWELQSTTSGGTLNQGNSATNFAKLTKTNESGYRKNWLP GPMMKQQRESKTASQNYKIPQGRNNSLLHYETRTTLDGRW
SNFAPGTAMATAANDATDESQAQLIFAGPNITGNTTTDANNLME TSEDELRATNPRDTDLEGHLATNQQNATTVPTVDDVDGVGVY
PGMVWQDRDIYYQGPIWAKIPHTDGHEFHPSPLIGGEGLKSPPPQIFIKNTPVPANPATTFSPARINSEFITQYSTGOQVAVKIEWEIQ
KERSKRWNPEVQFTSNYGAQDSLLWAPDNAGAYKEPRAIGSRYLTNHL

[0082] The VP1 sequence of AAVmo is set out as SEQ ID NO:2 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MSFFDWLGKQYAQGAAEFWDLKSGPPAPKKARKDGSAGENFPGHKYLGPGNSLDRGDPVDADDAAAQKHDQSYQEQLEAGDNPYLK
YNHADREFQEALKDDTSFEGNLARGLFEAKKLVAEPLGLVEPELAPPSGRKRPVQSSQESGYSSSQDKRPNLDVDEEDREFAAAAA
ETETGSAPPTGNLGPGTMAGGGSAPIDDGSYGADGVGNASGDWHCDSTWLDNCVITRTTRTWNLPTYNNHIYKRLNGTTSGDQSYFE
GESTPWGYFDEFNRFHCHE SPRDWQRLINNNWGLRPKSLREKIEFNIQVKEVTTODSTKIISNNLTSTVQVEADTEYQLPYVIGSAHE
GCLPPFPADVFMLPQYGYCTRQDGNSNNPTPRSAFYCLEYFPSKMLRTGNSFEF TYNFEKVPEFHSMWAHNQSLDRLMNPLIDQYLY
YLDVTSSTGFTYQKGVHTNLPEQERNWLPGPGIRNQAWFNSATGNNPLTGTWQY SNKYVLENRASKIAPGPAMGIESTKEDGNGIT
FSKEYITNVNTANPNQVNITRETEINSTNPLAGGSLGAHANNSQNTTTAPTLDHTNVMGVEPGSVWQDRDIYLQGQIWAKIPHTDG
HFHPSPLMGGFGLKNPPPQILIKNTPVPADPPTEFNANKISSFITQYSTGQVIVEMEWELQKETSKRWNPEIQYSDDSSSTSGSIL
HEAPDDVGNYKEFRSIGTRYLTRPL

[0083] The VP1 sequence of AAV2 is set out as SEQ ID NO:3 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHKDDSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDRQLDSG
DNPYLKYNHADAEFQERLKEDTSFGGNLGRAVFQAKKRVLEP LGLVEEPVKTAPGKKRPVEHSPVEPDSSSGTGKAGQQPARKRLN
FGQTGDADSVPDPQPLGQPPAAPSGLGTNTMATGSGAPMADNNEGADGVGNS SGNWHCDSTWMGDRVITTSTRTWALP TYNNHLYK
QISSQSGASNDNHYFGYSTPWGYFDENRFHCHESPRDWQRLINNNWGEFRPKRLNFKLENIQVKEVTQONDGTTTIANNLTSTVQVET
DSEYQLPYVLGSAHQGCLPPFPADVEMVPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLRTGNNFTEFSYTFEDVPEHSSYAHSQSL
DRLMNPLIDQYLYYLSRTINTPSGTTTQSRLQEF SQAGASDIRDQSRNWLPGPCYRQQRVSKTSADNNNSEY SWIGATKYHLNGRDSL
VNPGPAMASHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKVMITDEEEIRTTNPVATEQYGSVSTNLQRGNRQAATADVNTQGVLP
GMVWQDRDVYLQGPIWAKIPHTDGHEHP SPLMGGFGLKHPPPQILIKNTPVPANPSTTESAAKFASFITQYSTGQVSVEIEWELQK
ENSKRWNPEIQYTSNYNKSVNVDETVDTNGVYSEPRPIGTRYLTRNL

[0084] The VP1 sequence of AAV4 is set out as SEQ ID NO:4 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MIDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDNARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQQLKAGD
NPYLKYNHADAEFQQRLQGDTSFGGNLGRAVFQAKKRVLEPLGLVEQAGETAPGKKRPLIESPQQOPDSSTGIGKKGKQPAKKKLVE
EDETGAGDGPPEGSTSGAMSDDSEMRAAAGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVITTSTRTWVLP TYNNHLYKRLGESL
QSNTYNGESTPWGYFDENRFHCHF SPRDWQRLINNNWGMRPKAMRVKIFNIQVKEVTTSNGETTVANNLTSTVQIFADSSYELPYV
MDAGQEGSLPPEPNDVEMVPQYGYCGLVTGNTSQQQTDRNAFYCLEYFPSQMLRTGNNFEITYSFEKVPEHSMYAHSQSLDRLMNP
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LIDQYLWGLQSTTTGTTLNAGTATTINEFTKLRP TNESNFKKNWLPGP SIKQQGFSKTANQNYKIPATGSDSLIKYETHSTLDGRWSA
LTPGPPMATAGPADSKESNSQLIFAGPKQNGNTATVPGTILIFTSEEELAATNATDTDMWGNLPGGDQSNSNLPTVDRLTALGAVPG
MVWONRDIYYQGPIWAKIPHTDGHFHPSPLIGGEFGLKHPPPQIFIKNTPVPANPATTESSTPVNSEITQYSTGQVSVQIDWEIQKE
RSKRWNPEVQFTSNYGQONSLLWAPDAAGKYTEPRAIGTRYLTHHL

[0085] The VP1 sequence of AAVS is set out as SEQ ID NO:5 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MSEFVDHPPDWLEEVGEGLREFLGLEAGPPKPKPNQQHQDQARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLEAGD
NPYLKYNHADAEFQEKLADDTSEGGNLGKAVFQAKKRVLEPFGLVEEGAKTAPTGKRIDDHFPKRKKARTEEDSKP STSSDAEAGP
SGSQQLQIPAQPASSLGADTMSAGGGGP LGDNNQGADGVGNASGDWHCDS TWMGDRVVTKSTRTWVLP SYNNHQYREIKSGSVDGS
NANAYFGYSTPWGYFDEFNREFHSHWSPRDWOQRLINNYWGEFRPRSLRVKIFNIQVKEVIVODSTTTIANNLTSTVQVETDDDYQLPYV
VGNGTEGCLPAFPPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFPSKMLRTGNNFEF TYNFEEVPEFHSSFAPSQNLFKLANPL
VDQYLYRFVSTNNTGGVQENKNLAGRYANTYKNWEPGPMGRTQGWNLGSGVNRASVSAFATTNRMELEGASYQVPPQPNGMTNNLQ
GSNTYALENTMIFNSQPANPGTTATYLEGNMLITSESETQPVNRVAYNVGGOMATNNQSSTTAPATGTYNLQEIVPGSVWMERDVY
LOGPIWAKIPETGAHFHPSPAMGGFGLKHPPPMMLIKNTPVPGNITSESDVPVSSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQ
YTNNYNDPQFVDFAPDSTGEYRTTRPIGTRYLTRPL

[0086] The VP1 sequence of AAV6 is set out as SEQ ID NO:6 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEPFGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPATPAAVGP TTMASGGGAPMADNNEGADGVGNASGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISSASTGASNDNHYFGYSTPWGYFDENREHCHE SPRDWQRLINNNWGEFRPKRLNFKLENIQVKEVTTNDGVTTIANNLT STVQVE
SDSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSEFYCLEYEFPSQMLRTGNNETESYTFEDVPEHSSYAHSQS
LDRLMNPLIDQYLYYLNRTQNQSGSAQNKDLLESRGSPAGMSVQPKNWLPGPCYRQQRVSKTKTDNNNSNF TWIGASKYNLNGRES
IINPGTAMASHKDDKDKFEPMSGVMIFGKESAGASNTALDNVMITDEEEIKATNPVATERFGTVAVNLQSSSTDPATGDVHVMGAL
PGMVWQDRDVYLQGPIWAKIPHTDGHFHPSPLMGGF GLKHPPPQILIKNTPVPANPPAEFSATKFASFITQYSTGQVSVEIEWELQ
KENSKRWNPEVQYTSNYAKSANVDFTVDNNGLYTEPRPIGTRYLTRPL

[0087] The VP1 sequence of AAV6.2 is set out as SEQ ID NO:7 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPATPAAVGP TTMASGGGAPMADNNEGADGVGNASGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISSASTGASNDNHYFGYSTPWGYFDENREHCHE SPRDWQRLINNNWGEFRPKRLNFKLENIQVKEVTTNDGVTITIANNLTSTVQVE
SDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSEFYCLEYFPSOQMLRTGNNETFSYTFEDVPEFHSSYAHSQS
LDRLMNPLIDQYLYYLNRTQNQSGSAQNKDLLESRGSPAGMSVQPKNWLPGPCYRQQRVSKTKTDNNNSNEFTWTGASKYNLNGRES
IINPGTAMASHKDDKDKEFEPMSGVMIFGKESAGASNTALDNVMI TDEEEIKATNPVATERFGTVAVNLQSSSTDPATGDVHVMGAL
PGMVWQDRDVYLQGPIWAKIPHTDGHFHPSPLMGGF GLKHPPPQILIKNTPVPANPPAEFSATKFASFITQYSTGQVSVEIEWELQ
KENSKRWNPEVQYTSNYAKSANVDFTVDNNGLYTEPRPIGTRYLTRPL

[0088] The VP1 sequence of AAV7 is set out as SEQ ID NO:8 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.
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MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEGAKTAPAKKRPVEP SPQRSPDSSTGIGKKGQQPARKRL
NEGQTGDSESVPDPQPLGEPPAAPSSVGSGTVAAGGGAPMADNNEGADGVGNASGNWHCDSTWLGDRVITTSTRTWALPTYNNHLY
KQISSETAGSTNDNTYFGYSTPWGYEFDENREFHCHEFSPRDWQRLINNNWGFRPKKLREFKLENIQVKEVTTNDGVTTIANNLTSTIQV
FSDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQSVGRSSFYCLEYFPSQMLRTGNNFEFSYSFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLARTQSNPGGTAGNRELQEFYQGGP STMAEQAKNWLPGPCEFRQQRVSKTLDONNNSNFAWTGATKYHLNGR
NSLVNPGVAMATHKDDEDRFFPSSGVLIFGKTGATNKTTLENVLMINEEEIRPTNPVATEEYGIVSSNLQAANTAAQTQVVNNQGA
LPGMVWQNRDVYLQGP IWAKIPHTDGNEFHP SPLMGGEFGLKHPPPQILIKNTPVPANPPEVFTPAKFASEFITQYSTGQVSVEIEWEL
QKENSKRWNPEIQYTSNFEKQTGVDEFAVDSQGVYSEPRPIGTRYLTRNL

[0089] The VP1 sequence of AAV8 is set out as SEQ ID NO:9 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEGAKTAPGKKRPVEP SPQRSPDSSTGIGKKGQQPARKRL
NEFGQTGDSESVPDPQPLGEPPAAP SGVGPNTMAAGGGAPMADNNEGADGVGS SSGNWHCDSTWLGDRVITTSTRTWALPTYNNHLY
KQISNGTSGGATNDNTYFGYSTPWGYEFDENREFHCHE SPRDWQRLINNNWGEFRPKRLSEFKLENIQVKEVTONEGTKTIANNLTSTIQ
VETDSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLRTGNNEQE TYTFEDVPFHSSYAHS
QSLDRLMNPLIDQYLYYLSRTQTTGGTANTQTLGEFSQGGPNTMANQAKNWLPGPCYRQQRVSTTTGONNNSNFAWTAGTKYHLNGR
NSLANPGIAMATHKDDEERFFPSNGILIFGKQNAARDNADYSDVMLTSEEEIKTTNPVATEEYGIVADNLQQONTAPQIGTVNSQG
ALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEFGLKHPPPQILIKNTPVPADPPTTENQSKLNSEITQYSTGQVSVEIEWE
LOKENSKRWNPEIQYTSNYYKSTSVDEFAVNTEGVYSEPRPIGTRYLTRNL

[0090] The VPI sequence of AAVY is set out as SEQ ID NO:10 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLKYNHADAEFQERLKEDTSFGGNLGRAVFQAKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLN
FGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGSSNDNAYFGYSTPWGYEDENREFHCHESPRDWQRLINNNWGFRPKRLNFKLENIQVKEVTDNNGVKTIANNLTSTVQV
FTDSDYQLPYVLGSAHEGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSKTINGSGONQQTLKESVAGP SNMAVQGRNYIPGPSYRQQRVSTTVTONNNSEFAWPGASSWALNGRNS
LMNPGPAMASHKEGEDRFEFPLSGSLIFGKQGTGRDNVDADKVMI TNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVONQGIL
PGMVWQDRDVYLQGPIWAKIPHTDGNEHP SPLMGGEF GMKHPPPQILIKNTPVPADPPTAFNKDKLNSEITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL

[0091] The VP1 sequence of AAVrh.8 is set out as SEQ ID NO:11 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTTNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQFSYTFEDVPFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDDDREFPSSGVLIFGKQGAGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGVI
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PGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGF GLKHPPPQILIKNTPVPADPPLTFNQAKLNSFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[0092] The VPI sequence of AAVrh.10 is set out as SEQ ID NO:12 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQOKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQAKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRL
NEGQTGDSESVPDPQPIGEPPAGP SGLGSGTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALPTYNNHLY
KQISNGTSGGSTNDNTYFGYSTPWGYFDFNRFHCHF SPRDOWQRLINNNWGEFRPKRLNEKLENIQVKEVTQNEGTKTIANNLTSTIQ
VETDSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLRTGNNFEEFSYQFEDVPFHSSYAHS
QSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLESQAGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNEFAWTGATKYHLNGR
DSLVNPGVAMATHKDDEEREFFPSSGVLMEGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQONAAPIVGAVNSQG
ALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEGLKHPPPQILIKNTPVPADPPTTEFSQAKLASEITQYSTGQVSVEIEWE
LOKENSKRWNPEIQYTSNYYKSTNVDFAVNTDGTYSEPRPIGTRYLTRNL

[0093] The VP1 sequence of AAVanc80 is set out as SEQ ID NO:13 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKKGQQPARKRLN
FGQTGDSESVPDPQPLGEPPAAPSGVGSNTMAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGDRVITTSTRTWALP TYNNHLYK
QISSQSGGSTNDNTYFGYSTPWGYFDENREHCHE SPRDWQRLINNNWGERPKKLNFKLENIQVKEVTTNDGTTTIANNLTSTVQVE
TDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLRTGNNEQF SYTFEDVPFHSSYAHSQS
LDRLMNPLIDQYLYYLSRTQTTSGTAGNRTLQEFSQAGP SSMANQAKNWLP GPCYRQQRVSKTTNONNNSNFAWTGATKYHLNGRDS
LVNPGPAMATHKDDEDKFEPMSGVLIFGKQGAGNSNVDLDNVMI TNEEEIKTTNPVATEEYGTVATNLQSANTAPATGTVNSQGAL
PGMVWQDRDVYLQGPIWAKIPHTDGHEHP SPLMGGEF GLKHPPPQILIKNTPVPANPPTTF SPAKFASFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYNKSTNVDFAVDTNGVYSEPRPIGTRYLTRNL

[0094] The VP1 sequence of AAVanc110 is set out as SEQ ID NO:14 and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPEFNGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGVGSNTMASGGGAPMADNNEGADGVGNS SGNWHCDS TWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHE SPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVITNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQTTGTAGTQTLQFSQAGP SSMANQARNWVPGPCYRQQRVSTTITNONNNSNFAWTGATKYHLNGRDS
LMNPGVAMASHKDDEDREFFPSSGVLIFGKQGAGNDNVDYSQVMI TNEEEIKTTNPVATEEYGAVATNNQSANTQAQTGLVHNQGVL
PGMVWQONRDVYLQGPIWAKIPHTDGNEHP SPLMGGEGLKHPPPQILIKNTPVPADPPTTFNQAKLNSEFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

VP1 of Novel Capsid Proteins

[0095] Novel AAV VP1 capsid proteins were isolated from tissue from the following

mammals: baboon, crab-eating macaque, cynomolgus macaque, marmoset and pig.
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[0096] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.21) is
set out as SEQ ID NO:15 (amino acids 1-742) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-742 of SEQ ID NO:15 and the VP3 capsid protein spans amino acids
206-742 of SEQ ID NO:15.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPGNGLDKGEPVNEADAAALEHDKAYDQQLKSG
DNPYLKYNHADAEFQQRLATDTSFGGNLGKAVFQAKKRILEPLGLVEEGVKTAPGKKRPLEKTPNRPTNPDSGKAPAKKKQKDGET
ADSARRTLDFEDSGAGDGPPEGSSSGEMSHDAEMRAAP GGNAVEAGQGADGVGNASGDWHCDSTWSEGRVITTS TRTWVLP TYNNH
LYLRIGTTANSNTYNGEFSTPWGYFDENRFHCHESPRDWQRLINNNWGLRPKSMRVKIENIQVKEVTTSNGETTVANNLTSTVQIFA
DSTYELPYVMDAGQEGSLPPFPNDVEMVPQYGYCGVVTGENQNQTDRNAFYCLEYFPSQMLRTGNNFEVSYQFEKVPEHSMYAHSQ
SLDRMMNPLLDQYLWHPQSTTTGNSLNQGTATTTYGKITTGDFAYYRKNWLPGACIKQQKEF SKNASQNYKIPASGGDALLKYDTHT
TSNGRWSNMAPGPPMATAGAGDSDEFSNSQLIFAGPNQSGNTTTSSNNLLF TSEEEIATTNPRDTDMEGQIADNNQNATTAPHIANL
DAMGIVPGMVWQNRDIYYLGPIWAKVPHTDGHFHPSPLMGGEFGLKHPPPQIFIKNTPVPANPNTTESAARINSELTQYSTGQVAVQ
IDWEIQKEHSKRWDPEVQEFTSNYGTONSMLWAPDNAGNYHEPRAIGSRELTHHL

[0097] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.26) is
set out as SEQ ID NO:16 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:16 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:16.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQGNSRGLVLPGYKYLGLENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DDPYLKYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRILEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDEFGPQPAAPIGQPPAAPPPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTSTRTWVLPTYNNH
IYKQISSESGATNDNHYFGYSTPWGYFDENRFHCHF SPRDWQRLINNNWGFRPKRLNFKIFNVQVKEVTQIEGGSTIANNLTSTIQ
VEADSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSFYCLEYFPSQMLRTGNNFQESYTFESVPFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLQEFYQAGP SNMADQSRNWLP GPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLANPGIAMATHKDDEERFEFPQHGVLVEGQTNATNKTTLDNVLVTSEEEIKATNPVATEEYGTVSSNLQASNTNP TTETVNNQ
GILPGMVWQDRDVYLQGP IWAKIPHTDGHEHP SPLMGGFGLKHPPPQILIKNTPVPANPPETFTTSKFASYITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYAKSNNVEFSVDAAGVYSEPRPIGTRYLTRNL

[0098] The VPI sequence of a novel AAV capsid isolated from baboon (denoted as Bba.27) is
set out as SEQ ID NO:17 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:17 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:17.

VAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPYLKYNHADAELQERLQEDTSFGGNLGRAVFQAKKRILEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDFDPQPAAPIGQPPAAPPPVGSNTMASGGGGPMADDNQGADGVGNASGNWHRDSTWLGDRVITTSTRTWVLPTYNNH
IYKQISSESGATNDNHYFGYSTPWGYEDENRFHCHF SPRDWQRLINNNWGERPKRLNEKIFNIQVKEVTQIEGGSTIANNLTSTIQ
VEADSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEFYCLEYFPSQMLRTGNNEQESYTFESVPFHSSYAHS
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QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLQFYQAGP SNMADQSRNWLP GPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLANPGIAMATHKDDEERFFPQHGVLVEGQTNATNKTTLDNVLITSEEEIKATNPVATEEYGTVSSNLQASNTNPTTETVNSQ
GILPGMVWQDRDVYLQGP IWAKIPHTDGHEFHP SPLMGGEFGLKHPPPQILIKNTPVPANPPETEFTTSKFASYITQYSTGQVSVEIEW
ELQKENGKRWNPEIQYTSNYAKSNNVEFSVDAAGVYSEPRPIGTRYLTRNL

[0099] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.29) is
set out as SEQ ID NO:18 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:18 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:18.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRILEPLGLVEEAAKTAPGKRRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDEFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTS TRTWVLP TYNNH
IYKQISSESGATNDNHYFGYSTPWGYFDENRFHCHF SPRDWQRLINNNWGFRPKRLNFKIFNIQVKEVTQIEGGSTIANNLTSTIQ
VEADSEYQLPYVLGSAHQGCLPPEFPADVEMIPQYGYLTLNNGSQSVGRSSEYCLEYFPSQMLRTGNNEQESYTFESVPFHSSYAHS
QSLDRIMNPLVDQCLYYLARTQTGTGSTTSNTRQLOEFYQAGP SNMADQSRNWLPGPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLANPGIAMATHKDDEERFEFPQHGVLVEGQTNATNKTTLDNVLITSEEEIKATNPVATEEYGTVSSNLQASNTNP TTETVNNQ
GILPGMVWQDRDVYLQGPIWAKIPHTDGHEHP SPLMGGFGLKHPPPQILIKNTPVPANPPETETTSKFASYITQYSTGQVSVEIEW
ELQKEDSKRWNPEIQYTSNYAKSNNVEFSVDAAGVYSEPRPIGTRYLTRNL

[00100] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.30)
is set out as SEQ ID NO:19 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:19 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:19.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRILEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGGQ
SGDSARRQLDFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTSTRTWVLPTYNNH
IYKQISSESGATNDNHYFGYSTPWGYEFDENRFHCHF SPRDWQRLINNNWGEFRPKRLNEKIFNIQVKEVTIQIEGGSTIANNLTSTIQ
VEADSEYLLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSFYCLEYFPSQMLRTGNNFQESYTFESVPFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLQOFYQAGP SNMADQSRNWLP GPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLANPGIAMATHKDDEERFEFPQHGVLVEGQTNATNKTTLDNVLITSEEEIKATNPVATEEYGTVSSNLQASNTNP TTETVNNQ
GILPGMVWQDRDVYLQGP IWAKIPHTDGHEHP SPLMGGEFGLKHPPPQILIKNTPVPANPPETEFTTSKFASYITQYSTGQVSVEIEW
ELQKEDSKRWNPEIQYTSNYAKSNNVEEFSVDAAGVYSEPRPIGTRYLTRNL

[00101] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.31)
is set out as SEQ ID NO:20 (amino acids 1-742) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-742 of SEQ ID NO:20 and the VP3 capsid protein spans amino acids
206-742 of SEQ ID NO:20.
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MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPGNGLDKGEPVNEADAAALEHDKAYDQQLKSG
DNPYLKYNHADAEFQQRLATDTSFGGNLGKAVFQAKKRILEPLGLVEEGVKTAPGKKHPLEKTPNRPTNPDSGKAPAKKKQKDGET
ADSARRTLDFEDSGAGDGPPEGSSSGEMSHDAEMRAAPGGNAVEAGQGADGVGNASGDWHCGSTWSEGRVTITTSTRTWVLPTYNNH
LYLRIGTTANSNTYNGEFSTPWGYFDENREFHCHESPRDWQRLINNNWGLRPKSMRVKIEFNIQVKEVTTSNGETTVANNLTSTVQIFA
DSTYELPYVMDAGQEGSLPPFPNDVEMVPQYGYCGVVTGENQNQTDRNAFYCLECFPSQMLRTGNNFEISYQFEKVPEHSMYAHSQ
SLDRMMNPLLDQYLWHLQSTTTGNSLNQGTATTTYGKITTGDFAYYRKNWLPGACIKQQKFSKNASQNYKIPASGGDALLKYDTHT
TLNGRWSNMAPGPPMATAGAGDSDEFSNSQLIFAGPNQSGNTTTSSNNLLF TSEEEIAATNPRDTDMEGQIADNNQNATTAPHIANL
DAMGIVPGMVWQONRDIYYQGPIWAKVPHTDGHFHPSPLMGGEFGLKHPPPQIFIKNTPVPANPNTTESAARINSELTQYSTGQVAVQ
IDWEIQKEHSKRWNPEVQEFTSNYGTONSMLWAPDNAGNYHEPRAIGSRELTHHL

[00102] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.32)
is set out as SEQ ID NO:21 (amino acids 1-742) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-742 of SEQ ID NO:21 and the VP3 capsid protein spans amino acids
206-742 of SEQ ID NO:21.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPGNGLDKGEPVNEADAAALEHDKAYDQQLKSG
DNPYLKYNHADAEFQQRLATDTSFGGNLGKAVEFQAKKRILEPLGLVEEGVKTAPGKKRPLEKTPNRPTNPDSGKAPAKKKQKDGET
ADSARRTLDFEDSGAGDGPPEGSSSGEMSHDAEMRAAP GGNAVEAGQGADGVGNASGGWHCDSTWSEGRVITTSTRTWVLPTYNNH
LYLRIGTTANSNTYNGESTPWGYFDENRFHCHEF SPRDWQRLINNNWGLRPKSMRVKIEFNIQVKEVTITSNGETTVANNLTSTVQIFA
DSTYELPYVMDAGQEGSLPPFPNDVEMVPQYGYCGVVTGENQNQTDRNAFYCLEYFPSQMLRTGNNFEISYQFEKVPEFHSMYAHSQ
SLDRMMNPLLDQYLWHLQSTTTGNSLNQGTATTTYGKITTGDFAYYRKNWLPGACIKQQKESKNASQNYKIPASGGDALLKYDTHT
TLNGRWSSMAPGPPMATAGAGDSDESNSQLIFAGPNQSGNTTTSSNNLLF TSEEEIATTNPRDTDMFGQIADNNQNATTAPHIANL
DAMGIVPGMVWQNRDIYYQGPIWAKVPHTDGHFHPSPLMGGEFGLKHPPPQIFIKNTPVPANPNTTE SAARINSEFLTQYSTGQVAVQ
IDWEIQKEHSKRWNPEVQETSNYGTQNSMLWAPGNAGNHHEPRAIGSRELTHHL

[00103] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.33)
is set out as SEQ ID NO:22 (amino acids 1-742) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-742 of SEQ ID NO:22 and the VP3 capsid protein spans amino acids
206-742 of SEQ ID NO:22.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPGNGLDKGEPVNEADAAALEHDKAYDQQLKSG
DNPYLKYNHADAEFQQRLATDTSFGGNLGKAVFQAKKRILEPLGLVEEGVKTAPGKKRPLEKTPNRPTNPDSGRAPAKKKQKDGET
ADSARRTLDFEDSGAGDGPPEGSSSGEMSHDAEMRAAPGGNAVEAGQGADGVGNASGDWHCDSTWSEGRVITTSTRTWVLPTYNNH
LYLRIGTTANSNTYNGFSTPWGYFDENREFHCHE SPRDWQRLINNNWGLRPKSMRVKIFNIQVKEVTTSNGETTVANNLTSTVQIFA
DSTYELPYVMDAGQEGSLPPFPNDVEMVPQYGYCGVVTGENQNQTDRNAFYCLEYFPSQMLRTGNNFEISYQFEKVPEFHSMYAHSQ
SLDRMMNPLLDQYLWHLQSTTTGNSLNQGTATTTYGKITTGDFAYYRKNWLPGACIKQQKFSKNASQNYKIPASGGDALLKYDTHT
TLNGRWSNMAPGPPMATAGAGDSDEFSNSQLIFAGPNQSGNTTTSSNNLLLTSEEEIATTNPRDTDMEGQIADNNOQNATTAPHIANL
DAMGIVPGMVWQONRDIYYQGPIWAKVPHTDGHEFHPSPLMGGFGLKHPPPQIFIKNTPVPANPNTTESAARINSELTQYSTGQVAVQ
IDWEIQKEHSKRWNPEVQFTSNYGTQNSMLWAPGNAGNYHEPRAIGSRELTHHL

[00104] The VPI sequence of a novel AAV capsid isolated from baboon (denoted as Bba.34)

is set out as SEQ ID NO:23 (amino acids 1-739) and the locations of the associated variable
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regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:23 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:23.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGILGRAVFQAKKRILEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDEFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTS TRTWVLP TYNNH
IYKQISSESGATNDNHYFGYSTPWGYFDENRFHCHF SPRDWQRLINNNWGFRPKRLNFKIFNIQVKEVTQIEGGSTIANNLTSTIQ
VEFADSEYQLPYVLGSAHQGCLPPEFPADVEMIPQYGYLTLNNGSQSVGRSSEYCLEYFPSQMLRTGNNEQESYTFESVPEFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLOEFYQAGP SNMADQSRNWLPGPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLVNPGIAMATHKDDEERFFPQHGVLVEGKTNATNKTTLENVLVTDEEEVKATNPVATEEYGTVSSNLQSNTTNP TTETVNNQ
GILPGMVWQDRDVYLQGPIWAKIPHTDGHEHP SPLMGGFGLKHPPPQILIKNTPVPANPPETETTSKFASYITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYAKSNNVEFSADAAGVYSEPRPIGTRYLTRNL

[00105] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.35)
is set out as SEQ ID NO:24 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:24 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:24.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPEFNGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRILEPLGLVEEVAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTSTRTWVLPTYNNH
IYKQISSESGATNDNHYFGYSTPWGYEFDENRFHCHF SPRDWQRLINNNWGEFRPKRLNEKIFNIQVKEVTIQIEGGSTIANNLTSTIQ
VEADSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSFYCLEYFPSQMLRTGNNFQESYTFESVPFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLQOEFYQAGP SNMADQSRNWLP GPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLANPGIAMATHKDDEERFEFPQHRVLVEGQTNATNKTTLDNVLITSEEEIKATNPVATEEYGTVSSNLQASNTDP TTETVNNQ
GILPGMVWQDRDVYLQGP IWVKIPHTDGHEHP SPLMGGEFGLKHPPPQILIKNTPVPANPPETEFTTSKFASYTTQYSTGQVSVEIEW
GLOKENSKRWNPEIQYTSNYAKSNNVEFSVDAAGVYSEPRPIGTRYLTRNL

[00106] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.36)
is set out as SEQ ID NO:25 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:25 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:25.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNEAYAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRIPEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDEFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTS TRTWVLP TYNNH
IYKQISSESGATNDNHYFGYSTPWGYEDENRFHCHF SPRDWQRLINNNWGERPKRLNEKIFNIQVKEVTQIEGGSTIANNLTSTIQ
VEFADSEYQLPYVLGSAHQGCLPPEFPADVEMIPQYGYLTLNNGSQSVGRPSEFYCLEYFPSQMLRTGNNEQESYTFESVPFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLOEFYQAGP SNMADQSRNWLPGPMYRQQRVSKTLDOQNSNTNFAWTAASKYNLN
GRKSLANPGIAMATHKDDEERFEFPQHGVLVEGQTNATNKTTLDNVLITSEEEIKATNPVATEEYGTVSSNLQASNTNP TTETVNNQ
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GILPGMVWQDRDVYLQGPIWAKIPHTDGHEHP SPLMGGFGLKHPPPQILIKNTPVPANPPETETTSKFASYITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYAKSNNVEFSVDAAGVYSEPRPIGTRYLTRNL

[00107] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.37)
is set out as SEQ ID NO:26 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:26 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:26.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRILEPLGLVEEAAETAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDEFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTSTRTWVLPTYNNH
IYKQISSESGATNDNHYFGYSTPWGYEFDENRFHCHF SPRDWQRLINNNWGEFRPKRLNEKIFNIQVKEVTQTEGGSTIANNLTSTIQ
VEADSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSFYCLEYFPSQMLRTGNNFQESYTFESVPFHSSYAHS
QSLDRIINPLVDQYLYYLARTQTGTGSTTSNTRQLQOFYQAGP SNMADQSRNWLP GPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLANPGIAMATHKDDEERFEFPQHGVLVEGQTNATNKTTLDNVLITSEEEIKATNPVATEEYGTVSSNLQASNTNP TTETVNNQ
GILPGMVWQDRDVYLQGP IWAKIPHTDGHEHP SPLMGGEFGLKHPPPQILIKNTPVPANPPETEFTTSKFASYITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYAKSNNVEEFSVDAAGVYSEPRPIGTRYLTRNL

[00108] The VPI sequence of a novel AAV capsid isolated from baboon (denoted as Bba.38)
is set out as SEQ ID NO:27 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:27 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:27.

MAADGYLPDWLEDNLSEGIRGWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPCLKYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRILEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTS TRTWVLP TYNNH
IYKQISSESGATNDNHYFGYSTPWGYFDENRFHCHF SPRDWQRLINNNWGEFRPKRLNFKIFNIQVKEVTQIEGGSTIANNLTSTIQ
VEADSEYQLPYVLGSAHQGCLPPEFPADVEMIPQYGYLTLNNGSQSVGRSSEFYCLEYFPSQMLRTGNNEQESYTFESVPEFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLOEFYQAGP SNMADQSRNWLPGPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLANPGIAMATHKDDEERFEFPQHGVLVEGQTNATNKTTLDNVLITSEEEIKATNPVATEEYGTVSSNLQASNTNP TTETVNNQ
GILPGMVWQDRDVYLQGPTWAKIPHTDGHEHP SPLMGGFGLKHPPPQILIKNTPVPANPPETETTSKFASYITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYAKSNNVEEFSVDAAGVYSEPRPIGTRYLTRNL

[00109] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.41)
is set out as SEQ ID NO:28 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:28 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:28.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQODNSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRILEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
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SGDSARRQLDEFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTS TRTWVLP TYNNH
IYKQISSESGATNDNHYFGYSTPWGYFDENRFHCHF SPRDWQRLINNNWGFRPKRLNFKIFNIQVKEVTQIEGGSTIANNLTSTIQ
VEFADSEYQLPYVLGSAHQGCLPPEFPADVEMIPQYGYLTLNNGSQSVGRSSEYCLEYFPSQMLRTGNSEQEFSYTFESVPFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLOEFYQAGP SNMADQSRNWLPGPMYRQQORVSKTLDONSNTNFAWTAASKYNLN
GRKSLANPGIAMATHKDDEERFEFPQHGVLVEGQTNATNKTTLDNVLITSEEEIKATNPVATEEYGTVSSNLQASNTNP TTETVNNQ
GILPGMVWQDRDVYLQGPIWAKIPHTDGHEHP SPLMGGFGLKHPPPQILIKNTPVPANPPETETTSKFASYITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYAKSNNVEFSVDAAGVYSEPRPIGTRYLTRNL

[00110] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.42)
is set out as SEQ ID NO:29 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:29 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:29.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNGADAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRILEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDEFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTSTRTWVLPTYNNH
IYKQISSESGATNDNHYFGYSTPWGYEFDENRFHCHF SPRDWQRLINNNWGEFRPKRLNEKIFNIQVKEVTIQIEGGSTIANNLTSTIQ
VEADSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSFYCLEYFPSQMLRTGNNFQESYTFESVPFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLQEFYQAGP SNMADQSRNWLP GPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLVNPGIAMATHKDDEERFEFPQHGVLVEGKTNATNKTTLENVLVTDEEEVKATNPVATEEYGTVSSNLQSNTTNP TTETVNNQ
GILPGMVWQDRDVYLQGP IWAKIPHTDGHEHP SPLMGGEFGLKHPPPQILIKNTPVPANPPETEFTTSKFASYITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYAKSNNVEEFSVDAAGVYSEPRLIGTRYLTRNL

[00111] The VPI sequence of a novel AAV capsid isolated from baboon (denoted as Bba.43)
is set out as SEQ ID NO:30 (amino acids 1-739) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 138-739 of SEQ ID NO:30 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:30.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRILEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDEFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTS TRTWVLP TYNNH
IYKQISSESGATNDNHYFGYSTPWGYFDENRFHCHF SPRDWQRLINNNWGFRPKRLNFKIFNIQVKEVTQIEGGSTIANNLTSTIQ
VEADSEYQLPYVLGSAHQGCLPPEFPADVEMIPQYGYLTLNNGSQSVGRSSEFYCLEYFPSQMLRTGNNEQESYTFESVPFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLOEFYQAGP SNMADQSRNWLPGPMYRQQRVSKTLDONSNTNFAWTAASKYNLN
GRKSLVNPGIAMATHKDDEERFEFPQHGVLVEGKTNATNKTTLENVLVTDEEEVKATNPVATEEYGTVSSNLQSNTTNP TTETVNNQ
GILPGMVWQDRDVYLQGPIWAKIPHTDGHEHP SPLMGGFGLKHPPPQILIKNTPVPANPPETETTSKFASYITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYAKSNNVEEFSVDAAGVYSEPRPIGTRYLTRNL

[00112] The VP1 sequence of a novel AAV capsid isolated from baboon (denoted as Bba.44)

is set out as SEQ ID NO:31 (amino acids 1-739) and the locations of the associated variable

regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
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spans amino acids 138-739 of SEQ ID NO:31 and the VP3 capsid protein spans amino acids
206-739 of SEQ ID NO:31.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNSRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDKQLEQG
DNPYLKYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRILEPLGLVEEAAKTAPGKKRPLEKTPNQPTDTQAAGQTPAKKRPQGEQ
SGDSARRQLDFDPQPAAPIGQPPAAPSPVGSNTMASGGGGPMADDNQGADGVGNASGNWHCDSTWLGDRVITTSTRTWVLPTYNNH
IYKQISSESGATNDNHYFGYSTPWGYFDFNRFHCHE SPRDWQRLINNNWGERPKRLNFKIFNIQVKEVTQIEGGSTIANNLTSTIQ
VEADSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSFYCLEYFPSQMLRTGNNFQESYTFESVPFHSSYAHS
QSLDRIMNPLVDQYLYYLARTQTGTGSTTSNTRQLOFYQAGP SNMADQSRNWLP GPMYRQQRVSKTLDQODSNTNFAWTAASKYNLN
GRKSLVNPGIAMATHKDDEERFFPQHGVLVEGKTNATNKTTLENVLVIDEEEVKATNPVATEEYGTVSSNLQSNTTNPTTETVNNQ
GILPGMAWQDRDVYLQGP IWAKIPHTDGHEFHP SPLMGGFGLKHPPPQILIKNTPVPANPPETEFTTSKFASYITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYAKSNNVEEFSVDAAGVYSEPRPIGTRYLTRNL

[00113] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.14) is set out as SEQ ID NO:32 (amino acids 1-736) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:32 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:32.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPEFNGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLN
FGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSS SGNWHCDSQWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGSSNDNAYFGYSTPWGYEDENREFHCHESPRDWOQRLINNNWGFRPKRLNFKLENIQVKEVTDNNGVKTIANNLTSTVQV
FTDSDYQLPYVLGSAHEGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFTESYEFENVPEHSSYAHSQ
SLDRLMNPLIDQYLYYLSKTINGSGONQQALKEFSVAGPSNMAVQGRNYIPGPSYRQQRVSTTVIQNNNSEFAWPGASSWALNGRNS
LMNPGPAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQNQGIL
PGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLVGGFGMKHPPPQILIKNTPVPADPPTAFNKDKLNSEFITQYSTGQVRVEIEWELQ
KENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL

[00114] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.15) is set out as SEQ ID NO:33 (amino acids 1-736) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:33 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:33.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLN
FGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGSSNDNAYFGYSTPWGYEDEFNREFHCHESPRDWQRLINNNWGFRPKRLNFKLENIQVKEVTDNNGVKTIANNLTSTVQV
FTDSDYQLPYVLGSAHEGCLPPFPADVEMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMPRTGNNFTEFSYEFENVPEHSSYAHSQ
SLDRLMNPLIDQYLYYLSKTINGSGONQQTLKESVAGP SNMAVQGRNYIPGPSYRQQRVSTTVIQNNNSEFAWPGASSWALNGRNS
LMNPGPAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMI TNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVONQGIL
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PGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGF GMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVAIEWELQ
KENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL

[00115] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bcee.16) is set out as SEQ ID NO:34 (amino acids 1-736) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:34 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:34.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPEFNGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLN
FGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGSSNDNAYFGYSTPWGYEDENREFHCHE SPRDWQRLINNNWGFRPKRLNFKLEFNIQVKEVTDNNGVKTIANNLTSTVQV
FTDSDYQLPYVLGSAHEGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFTEFSYEFENVPEFHSSYAHSQ
SLDRPMNPLIDQYLYYLSKTINGSGQONQQTLKESVAGP SNMAVQGRNYIPGP SYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNS
LMNPGPAMASHKEGEDRFEFPLSGSLIFGKQGTGRDNVDADKVMI TNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVONQGIL
PGMVWQDRDVYLQGPIWAKIPHTDGNEHP SPLMGGE GMKHPPPQILIKNTPVPADPPTAFNKDKLNSEITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL

[00116] The VPI sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.17) is set out as SEQ ID NO:35 (amino acids 1-736) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:35 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:35.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAIKRLN
FGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSS SGNWHCDSQWLGDRVITTSIRTWALP TYNNHLYK
QISNSTSGGSSNDNAYFGYSTPWGYEDESREHCHESPRDWQRLINNNWGERPKRLNFKLENIQVKEVTDNNGVKTIANNLTSTVQV
FTDSDYQLPYVLGSAHEGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSEFYCLEYFPSQMLRTGNNFTESYEFENVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSKTINGSGONQQTLKESVAGP SNMAVQGRNYIPGPSYRQQRVSTTVIQNNNSEFAWPGASSWALNGRNS
LMNPGPAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMI TNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQONQGIL
PGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGF GMKHPPPQILIKNTPVPADPPTAFNKDKLNSEFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL

[00117] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.18) is set out as SEQ ID NO:36 (amino acids 1-736) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:36 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:36.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLN
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FGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSS SGNWHCDSQWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGSSNDNAYFGYSTPWGYEDENREFHCHESPRDWORLINNNWGEFRPKRLNFKLENIQVKEVTDNNGVKTIANNLTSTVQV
FTDSDYQLPYVLGSAHEGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSEFYCLEYFPSQMLRTGNNFTESYEFENVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSKTINGSGONQQTLKESVAGPSNMAVQGRNYIPGPSYRQQRVSTTVTQONNNSEFAWPGASSWALNGRNS
LMNPGPAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMI TNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQONQGIL
PGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGF GMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL

[00118] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.20) is set out as SEQ ID NO:37 (amino acids 1-733) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-733 of SEQ ID NO:37 and the VP3 capsid protein
spans amino acids 203-733 of SEQ ID NO:37.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLN
FGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSRWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGSSNDNAYFGYSTPWGYEDENREFHCHE SPRDWQRLINNNWGFRPKRLNFKLEFNIQVKEVTDNNGAKTIANNLTSTVQV
FTDSDYQLPYVLGSAHEGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFTFSYEFENVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSKTINGSGONQQTLKESVAGP SNMAVQGRNYIPGPSYRQQRVSTTVTQONNNSEFAWPGASSWALNGRNS
LMNPGPAMASHKEGEDRFEFPLSGSLIFGKQGTGRDNVDADKVMI TNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVONQGIL
PGMVWQDRDVYLQGPIWAKIPHTDGNEHP SPLMGGE GMKHPPPQILIKNTPVPADPPTAFNKDKLNSEITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLT

[00119] The VPI sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.35) is set out as SEQ ID NO:38 (amino acids 1-730) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-730 of SEQ ID NO:38 and the VP3 capsid protein
spans amino acids 199-730 of SEQ ID NO:38.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPEFNGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVLQAKKRVLEP LGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQQPARKRLNEGQT
GDAESVPDPQPIGEPPAAPSGLGSGTMAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGNRVITTSTRTWALP TYNNHLYKQISS
SSSGATNDNHYFGYSTPWGYEFDENREFHCHE SPRDWQRLINNNWGFRPKRLREKLENIQVKEVTTNDGVTTIANNLTSTVQVESDSE
YQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEYCLEYFPSQMLRTGNNEEF SYEFEDVPEFHSSYAHSQSLDRL
MNPLIDQYLYYLARTQSSTGTSTRELQFHQAGPATMAEQSKNWLPGPCFRQQRISKTTDNNNNSNEAWTGATKYHLNGRSSLTNPG
VPMATHKDDESVFFPINGVLVEGKTGASNKTTLENVLMTIDEEEIKATNPVATEEYGVVSSNIQSQNSNPTTQTVNNQGALPGMVWQ
NRDVYLQGPIWAKIPHTDGNFHPSPLMGGEFGLKHPPPQILIKNTPVPANPPETEF TPAKFASFITQYSTGQVSVEIEWELQKENSKR
WNPEIQYTSNYDKQTGVGFAVDTQGVYSEPRPIGTRYLTRNL

[00120] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.36) is set out as SEQ ID NO:39 (amino acids 1-730) and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
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VP2 capsid protein spans amino acids 138-730 of SEQ ID NO:39 and the VP3 capsid protein
spans amino acids 199-730 of SEQ ID NO:39.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQQPARKRLNEGOT
GDAESVPDPQPIGEPPAAPSGLGSGTMAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGNRVITTSTRTWALP TYNNHLYKQISS
SSSGATNDNHYEFGYSTPWGYFDENREFHCHE SPRDWQRLINNNWGEFRPKRLREKLENIQVKEVTTNDGVITIANNLTSTVQVESDSE
YQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEFYCLEYFPSQMLRTGNNFEFSYEFEDVPEFHSSYAHSQSLDRL
MNPLIDQYLYYLARTQSSTGTSTRELQFHQAGPATMAEQSKNWLPGPCFRQQRISKTTDNNNNSNEAWTGATKYHLNGRNSLTNPG
VPMATHKDDESVFFPINGVLVEFGKTGASNKTTLENVLMIDEEEIKATNPVATEEYGVVSSNIQSQNSNPTTQTVNNQGALPGMVWQ
NRDVYLQGPIWAKIPHTDGNFHPSPLMGGEGLKHPPPQILIKNTPVPANPPETF TPAKFASFITQYSTGQVSVEIEWELQKENSKR
WNPEIQYTSNYDKQTGVDFAVDTQGVYSEPRPIGTRYLTRNL

[00121] The VPI sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.39) is set out as SEQ ID NO:40 (amino acids 1-736) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:40 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:40.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYPGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVEFEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWQRLINNNWGERPKRLNFKLENIQVKEVT TNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSEFYCLEYFPSQMLRTGNNFQESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGP SYRQQRVS TTKNQNNNSNFAWTGAAKEFKLNGRNS
LMNPGVAMASHKDDEDREFFPSSGVLIFGKQGAGNDGVDYSQVLITDEEEIKATNPVATEEYGEVAINDQAANTQAQTGLVHNQGVI
PGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGF GLMHPPPQILIKNTPVPADPPLTFNQAKLNSFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNSDGVYSEPRPIGTRYLTRNL

[00122] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.40) is set out as SEQ ID NO:41 (amino acids 1-736) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:41 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:41.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQGRLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDS TWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGSTNDNTYFGYSTPWGYEFDEFNREFHCHE SPRDWQRLINNNWGFRPKRPNFKLEFNIQVKEVTTNEGTKTIANNLTSTVQA
FTIDSEYQLPYVLGSAHQGCLPPFPADVEMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQFSYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGP SYRQQRVS TTKNQNNNSNEFAWTGAAKFKLNGRNS
LMNPGVAMASHKDDEDRESPSSGVLIFGKQGAGNDGVDYSQVLITDEEEIKATNPVATEEYGEVAINDQAANTQAQTGLVHNQGVI
PGMVWQONRDVYLQGPIWAKIPHTDGNEHP SPLMGGEGLKHPPPQILIKNTPVPADPPLTFNQAKLNSEFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNSDGVYSEPRPIGTRYLTRNL
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[00123] The VPI sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.41) is set out as SEQ ID NO:42 (amino acids 1-736) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:42 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:42.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPEFNGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQGRLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWOQRLINNNWGFRPKRLNFKLENIQVKEVTTNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQILAFSQAGP SSMANQARNWVPGP SYRQQRVSTTKNQNNNSNFAWTGAAKFKLNGRNS
LMNPGVAMASHKDDEDRFFPSSGVLIFGKQGAGNDGMDYSQVLITDEEEIKATNPVATEEYGEVAINDQAANTQAQTGLVHNQGVI
PGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGF GLKHPPPQILIKNTPVPADPPLTFNQAKLNSFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNSDGVYSEPRPIGTRYLTRNL

[00124] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.42) is set out as SEQ ID NO:43 (amino acids 1-736) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:43 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:43.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDS TWLGDRVITTSTRTWALP TYNNHLYK
QISNSTSGGGTINDNTYFGYSTPWGYEFDEFNREFHCHE SPRDWQRLINNNWGFRPKRLNFKLENIQVKEVTTNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEMVPQYGHLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQFSYTFEDVPEHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGP SYRQQRVSTTKDQNNNSNEFAWTGAAKFKLNGRNS
LMNPGVAMASHKDDEDREFEFPSSGVLIFGKQGAGNDGVDYSQVLITDEEEIKATNPVATEEYGEVAVNDQAANTQAQTGLVHNQGVI
PGMVWQNRDVYLQGPIWAKIPHTDGNEHP SPLMGGEFGLKHPPPQILIKNTPVPADPPLTLNQAKLNSEFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNSDGVYSEPRPIGTRYLTRNL

[00125] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.43) is set out as SEQ ID NO:44 (amino acids 1-730) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-730 of SEQ ID NO:44 and the VP3 capsid protein
spans amino acids 199-730 of SEQ ID NO:44.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQQPARKRLNEGQT
GDAESVPDPQPIGEPPAAPSGLGSGTMAAGGGAPMADNNEGADGVGNAPGNWHCDSTWLGNRVITTSTRTWALPTYNNHLYKQISS
SSSGATNDNHYEFGYSTPWGYFDENREFHCHEFSPRDWPRLINNNWGERPKRLREKLENIQVKEVTTNDGVTTIANNLTSTVQVESDSE
YQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEYCLEYFPSQMLRTGNNEFEF SYEFEDVPEFHSSYAHSQSLDRL
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MNPLIDQYPYYLARTQSSTGTSTRELQFHQAGPATMAEQSKNWLPGPCFRQQRISKTTDNNNNSNEAWTGATKYHLNGRNSLTNPG
VPMATHKDDESVFFPINGVLVEFGKTGASNKTTLENVLMIDEEEIKATNPVATEEYGVVSSNIQSQNSNPATQTVNNQGALPGMVWQ
NRDVYLQGPIWAKIPHTDGNFHPSPLMGGEGLKHPPPQILIKNTPVPANPPETFTPAKFASFITQYSTGQVSVEIEWELQKENSKR
WNPEIQYTSNYDKQTGVDFAVDTQGVYSEPRPIGTRYLTRNL

[00126] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.44) is set out as SEQ ID NO:45 (amino acids 1-730) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-730 of SEQ ID NO:45 and the VP3 capsid protein
spans amino acids 199-730 of SEQ ID NO:45.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLMLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQQPARKRLNEGQT
GDAESVPDPQPIGEPPAAPSGLGSGTMAAGGGAPMADNNEGADGVGNASGSWHCDSTWLGNRVITTSTRTWALP TYNNHLYKQISS
SSSGATNDNHYFGYSTPWGYFDENREFHCHE SPRDWQRLINNNWGFRPKRLREKLENIQVKEVTTNDGVTTIANNLTSTVQVESDSE
YQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGRQSVGRSSEFYCLEYFPSQMLRTGNNEEFSYEFEDVPEFHSSYAHSQSLDRL
MNPLIDQYPYYLARTQSSTGTSTRELQFHQAGPATMAEQSKNWLPGPCFRQQRISKTTDNNNNSNEAWTGATKYHLNGRNSLTNPG
VPMATHKDDESVEFPINGVLVEGKTGASNKTTLENVPMTDEEEIKATNPVATEEYGVVSSNIQSQNSNPTTQTVNNQGALPGMVWQ
NRDVYLQGPIWAKIPHTDGNFHPSPLMGGEFGLKHPPPQILIKNTPVPANPPETE TPAKFASFITQYSTGQVSVEIEWELQKENNKR
WNPEIQYTSNYDKQTGVDFAVDTQGVYSEPRPIGTRYLTRNL

[00127] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.45) is set out as SEQ ID NO:46 (amino acids 1-730) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-730 of SEQ ID NO:46 and the VP3 capsid protein
spans amino acids 199-730 of SEQ ID NO:46.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPFSGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQQPARKRLNEGQT
GDAESVPDPQPIGEPPAAPSGLGSGTMAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGNRVITTSTRTWALP TYNDHLYKQISS
SSSGATNDNHYEFGYSTPWGYFDENREFHCHEF SPRDWQRLINNNWGEFRPKRLREKLENIQVKEVTTNDGVTITIANNLTSTVQVESDSE
YQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEFYCLEYFPSQMLRTGNNFEFSYEFEDVPEFHSSYAHSQSLDRL
MNPLIDQYLYYLARTQSSTGTSTRELQFHQAGPATMAEQSKNWLPGPCFRQQRISKTTDNNNNSNEAWTGATKYHLNGRNSLTNPG
VPMATHKDDESVFFPINGVLVEGKTGASNKTTLENVLMIDEEEIKATNPVATEEYGVVSSNIQSQNSNPTTQTVNNQGALPGMVWR
NRDVYLQGPIWAKIPHTDGNFHPSPLMGGEGLKHPPPQILIKNTPVPANPPETF TPAKFASFITQYSTGQVSVEIEWELQKENSKR
WNPEIQYTSNYDKQTGVDFAVDTQGVYSEPRPIGTRYLTRNL

[00128] The VP1 sequence of a novel AAV capsid isolated from crab-eating macaque
(denoted as Bce.46) is set out as SEQ ID NO:47 (amino acids 1-730) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-730 of SEQ ID NO:47 and the VP3 capsid protein
spans amino acids 199-730 of SEQ ID NO:47.
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MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQQPARKRLNEGQT
GDAESVPDPQPIGEPPAAPSGLGSGTMAAGGGAPMADNNEGADGVGNASGNWHCDSTWLGNRVITTSTRTWALP TYNNHLYKQISS
SSSGATNDNHYEFGYSTPWGYFDENREFHCHESPRDWQRLINNNWGERPKRLREKLENIQVKEVTTNDGVTTIANNLTSTVQVESDSE
YQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEYCLEYFPSQMLRTGNNEFEF SYEFEDVPEFHSSYAHSQSLDRL
MNPLIDQYLYYMARTQSSTGTSTREPQFHQAGPATMAEQSKNWLPGPCFRQQRISKTTDNNNNSNEAWTGATKYHLNGRNSLTNPG
VPMATHKDDESVFFPINGVLVEFGKTGASNKTTLENVLMIDEEEIKATNPVATEEYGVVSSNIQSQNSNPTTQTVNNQGALPGMVWQ
NRDVYLQGPIWAKIPHTDGDFHPSPLMGGEFGLKHPPPQILIKNTPVPANPPETE TPAKFASFITQYSTGQVSVEIEWELQKENSKR
WNPEIQYTSNYDKQTGVDFAVDTQGVYSEPRPIGTRYLTRNL

[00129] The VP1 sequence of a novel AAV capsid isolated from cynomolgus macaque
(denoted as Bcy.20) is set out as SEQ ID NO:48 (amino acids 1-730) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-730 of SEQ ID NO:48 and the VP3 capsid protein
spans amino acids 199-730 of SEQ ID NO:48.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQQPARKRLNEGQT
GDAESVPDPQPIGEPPAAPSGLGSGTMAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGNRVITTSTRTWALP TYNNHLYKQISS
GSSGATNDNHYEGYSTPWGYFDENREHCHE SPRDWOQRLINNNWGERPKRLREFKLENIQVKEVTTNDGVTITIANNLTSTVQVESDSE
YQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEYCLEYFPSQVLRTGNNEEFSYEFEDVPEFHSSYAHSQSLDRL
MNPLIDQYLYYLARTQSSTGTSTRELQFHQAGPATMAEQSKNWLPGPCFRQQRISKTSDNNNNSNEAWTGATKYHLNGRNSLTNPG
VPMATHKDDESVEFPINGVLVEGKTGASNKTTLENVLMTDEEEIKATNPVATEEYGVVSSNIQSQNSNPTTQTVNNQGALPGMVWQ
NRDVYLQGPIWAKIPHTDGNFHPSPLMGGEFGLKHPPPQILIKNTPVPANPPETE TPAKFASFITQYSTGQVSVEIEWELQKENSKR
WNPEIQYTSNYDKQTGVDFAVDTQGVYSEPRPIGTRYLTRNL

[00130] The VP1 sequence of a novel AAV capsid isolated from cynomolgus macaque
(denoted as Bcy.22) is set out as SEQ ID NO:49 (amino acids 1-730) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-730 of SEQ ID NO:49 and the VP3 capsid protein
spans amino acids 199-730 of SEQ ID NO:49.

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQDDGRGLVLPGYRYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRILEPLGLVEEAAKTAPGKERPVDSPDSTSGIGKKGQQPARKRLNEGQT
GDAESVPDPQPIGEPPAAPSGLGSGTMAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGNRVITTSTRTWALP TYDNHLYKQISS
SSSGATNDNHYEFGYSTPWGYFDENREFHCHEF SPRDWQRLINNNWGEFRPKRLREKLENIQVKEVTTNDGVTITIANNLTSTVQVESDSE
YQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEFYCLEYFPSQMLRTGNNFEF SYEFEDVPFHSSYAHSQSLDRL
MNPLIDQYLYYLARTQSSTGTSTRELQFHQAGPATMAEQSKNWLPGPCFRQQRISKTTDNNNNSNEAWTGATKYHLNGRNSLTNPG
VPMATHKDDESVEFFPINGVLVLGKTGASNKTTLENVLMIDEEEIKATNPVATEEYGVVSSNIQSQNSNPTTQTVNNQGALPGMVWQ
NRDVYLQGPIWAKIPHTDGNFHPSPLMGGEGLKHPPPQILIKNTPVPANPPETF TPAKFASFITQYSTGQVSVEIEWELQKENSKR
WNPEIQYTSNYDKQTGVDFAVDTQGVYSEPRPIGTRYLTRNL

[00131] The VPI1 sequence of a novel AAV capsid isolated from cynomolgus macaque
(denoted as Bcy.23) is set out as SEQ ID NO:50 (amino acids 1-730) and the locations of the
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associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-730 of SEQ ID NO:50 and the VP3 capsid protein
spans amino acids 199-730 of SEQ ID NO:50.

MAADGYLPDWLEDNLSEGIREWWALKPGAPRPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNEADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEPLGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQQPARKRLNEGQT
GDAESVPDPQPIGEPPAAPSGLGSGTMAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGNRVITTSTRTWALP TYNNHLYKQISS
SSSGATNDNHYFGYSTPWGYEFDENREFHCHE SPRDWQRLINNNWGFRPKRLREKLENIQVKEVTTNDGVTTIANNLTSTVQVESDSE
YQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEYRLEYFPSQMLRTGNNEEF SYEFEDVPEFHSSYAHSQSLDRL
MNPLIDQYLYYLARTQSSTGTSTRELQFHQAGPATMAEQSKNWLPGPCFRQQRISKTTDNNNNSNEAWTGATKYHLNGRNSLTNPG
VPMATHRDDESVEFFPINGVLVEGKTGASNKTTLENVLMTDEEEIKATNPVATEEYGVVSSNIQSQNSNPTTQTVNNQGALPGMVWQ
NRDVYLQGPIWAKIPHTDGNFHPSPLMGGEFGLKHPPPQILIKNTPVPANPPETE TPAKFASFITQYSTGQVSVEIEWELQKENSKR
WNPEIQYTSNYDKQTGVDFAVDTQGVYSEPRPIGTRYLTRNL

[00132] The VP1 sequence of a novel AAV capsid isolated from marmoset (denoted as
Bma.42) is set out as SEQ ID NO:51 (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
protein spans amino acids 138-736 of SEQ ID NO:51 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:51.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDTESVPDPQPLREPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDS TWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEFDEFNREFHCHE SPRDWQRLINNNWGFRPKRLNFKPFNIQVKEVITNEGTKTIANNP TSTVQV
FTIDSEYQLPYVLGSARQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGDNFQFSYTFEDVPFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDEDREFEFPSSGVLIFGKQGAGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTLAQTGLVHNQGVI
PGMVWQONRDVYLQGPIWAKIPHTDGNEHP SPLMGGE GLKHPPPQILIKNTPVPADPPLTFNQAKLNSEFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00133] The VP1 sequence of a novel AAV capsid isolated from marmoset (denoted as
Bma.43) is set out as SEQ ID NO:52 (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
protein spans amino acids 138-736 of SEQ ID NO:52 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:52.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPEFNGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEGANTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLREPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWQRLINSNWGFRPKRLNFKLENIQVKEVTTNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDEDRFFPSSGVLIFGKQGAGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGVI
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PGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGF GLKHPPPQILIKNTPVPADPPLTFNQAKLNSFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00134] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.1) is set
out as SEQ ID NO:53 (amino acids 1-716) and the locations of the associated variable regions
and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein spans
amino acids 137-716 of SEQ ID NO:53 and the VP3 capsid protein spans amino acids 184-716
of SEQ ID NO:53.

MSEFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSEGGNLGKAVEQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKEIHSGSVDGSNANAYEGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIEFNIQVKEVTVQDATTTIANNLTSTVQVFTDDDYQLPYVIGNGTEGCL
PAFPPQVETLPQYGYATLNRNNTDDPTERSSFFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQVNPQPNGMTNTLQDSNKYALE
NTMIENSONAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVPSNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKEDSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00135] The VPI sequence of a novel AAV capsid isolated from pig (denoted as Bpo.2) is set
out as SEQ ID NO:54 (amino acids 1-716) and the locations of the associated variable regions
and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein spans
amino acids 137-716 of SEQ ID NO:54 and the VP3 capsid protein spans amino acids 184-716
of SEQ ID NO:54.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSEGGNLGKAVFQAKKRALEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKETIHSGSVDGSNANAYFGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVIVQDATTTIANNLTSTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVEFTLPQYGYATLNRNNTDDPTERSSFEFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLEFKLANPLVDQYLYREV
GTDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQVNPQPNGMTNTLODSNKYALE
NTMIENSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGQMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVP SNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00136] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.3) is set
out as SEQ ID NO:55 (amino acids 1-716) and the locations of the associated variable regions
and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein spans
amino acids 137-716 of SEQ ID NO:55 and the VP3 capsid protein spans amino acids 184-716
of SEQ ID NO:55.

MSFVDHPPDWFEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPANRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSFGGNLGKAVEQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
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AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKETIHSGSVDGSNANAYFGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVIVQDATTTIANNLTSTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVETLPQYGYATLNRNNTDDPTERSSFEFCLEYFPSKMLRTGNSFEFTYSFGEVPLHCSFAP SQNLEFKLANPLVDQHLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRPGVTNFATSNRMDLEGASYQVNPQPNGMTNTLODSNKYALE
NTMIFNSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGQOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLTKNTPVP SNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00137] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.4) is set
out as SEQ ID NO:56 (amino acids 1-716) and the locations of the associated variable regions
and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein spans
amino acids 137-716 of SEQ ID NO:56 and the VP3 capsid protein spans amino acids 184-716
of SEQ ID NO:56.

MSEFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSEGGNLGKAVEQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKEIHSGSVDGSNANAYEGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVTVQDATTTIANNLTSTVQVFTDDDYQLPYVIGNGTEGCL
PAFPPQVEFTLPQYGYATLNRNNTDDP TERSSFFCLEYFPSKMLRTIGNSFEFTYSFEEVPFHCSFAP SQNLFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQVNPQPNGMTNTLQDSNKYALE
NTMIENSONAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGEFGLKHPPPMMLIKNTPVPSNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00138] The VPI1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.6) is set
out as SEQ ID NO:57 (amino acids 1-716) and the locations of the associated variable regions
and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein spans
amino acids 137-716 of SEQ ID NO:57 and the VP3 capsid protein spans amino acids 184-716
of SEQ ID NO:57.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHGISYNEQLQAGD
DPYLKYNHADAEFQEKLADDTSEFGGNLGKAVEFQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTGGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKETIHSGSVDGSNANAYFGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVIVQDATTTIANNLTSTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVEFTLPQYGYATLNRNNTDDPTERSSEFFCLEYFPSKMLRTGNSLEFTYSFEEVPFHCSFAP SQNLEFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVTINFATSNRMDLEGASYQVNPQPNGMTNTLODSNKYALE
NTMIFNSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGQOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVP SNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00139] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.8) is set

out as SEQ ID NO:58 (amino acids 1-716) and the locations of the associated variable regions

and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein spans
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amino acids 137-716 of SEQ ID NO:58 and the VP3 capsid protein spans amino acids 184-716
of SEQ ID NO:58.

MSEFVDHPPDWLEEIGEGLKEFLGLKPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLGRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSFGGNLGKAVEQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKEIHSGSVDGSNANAYEGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVTVQDATTTIANNLTSTVQVEFTDDDYQLPYVIGNGTEGCL
PAFPPQVEFTLPQYGYATLNRNNTDDP TERSSFFCLEYFPSKMLRTIGNSFEFTYSFEEVPFHCSFAP SQNLFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQANPQPNGMTNTLQDSNKYALE
NTMIENSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAP TVGTYNHQEMLP GSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVPSNVTAFSEIPVKSLITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00140] The VPI sequence of a novel AAV capsid isolated from pig (denoted as Bpo.13) is
set out as SEQ ID NO:59 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:59 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:59.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSFGGNLGKAVFQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKETIHSGSVDGSNANAYFGYS
TPWGYFDENRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVIVQDATTTIANNLASTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVEFTLPQYGYATLNRNNTDDPTERSSFEFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLEFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVTNFATSNRMDLEGASYQVNPQPNGMTNTLODSNKYALE
NTMIENSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGQMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVP SNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00141] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.18) is
set out as SEQ ID NO:60 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:60 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:60.

MSEFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
DPYLKYNHADAEFQEKLADDTSEGGNLGKAVEQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKEIHSGSVDGSNANAYEGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVTVQDATTTIANNLTSTVQVFTDDDYQLPYVIGNGTEGCL
PAFPPQVETLPQYGYATLNRNNTDDPTERSSFFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMRRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQVNPQPNGMTNTLQDSNKYALE
NTMIEFNSONAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHEFHP SPAMGGEFGLKHPPPMMLIKNTPVPSNVTAFSEIPVKSEITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL
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[00142] The VPI sequence of a novel AAV capsid isolated from pig (denoted as Bpo.20) is
set out as SEQ ID NO:61 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:61 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:61.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSEGGNLGKAVFQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKEIHSGSVDGSNANAYFGYS
TPWGYFDENREFHSHWGPRDWQRLVNNYWGEFRPRSLKVKIFNIQVKEVTVQDATTTIANNLTSTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVEFTLPQYGYATLNRNNTDDPTERSSEFEFCLEYFPSKMLRTGNSFEFTYSFEGVPFHCSFAP SQNLEFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVTINFATSNRMDLEGASYQVNPQPNGMTNTLODSNKYALE
NTMIENSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGQMATNAQSTNLAP TVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVP SNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00143] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.23) is
set out as SEQ ID NO:62 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:62 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:62.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKRDNARGLVLPGYNYLGPGNGLDRGEPVNRVDEVARERDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSFGGNLGKAVEQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKEIHSGSVDGSNANAYEGYS
TPWGYFDENRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVIVQDATTTIANNLTSTVQVFTDDDYQLPYVIGNGTEGCL
PAFPLQVETLPQYGYATLNRNNTDDPTERSSFFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQVNPQPNGMTNTLQDSNKYALE
NTMIEFNSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVPSNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00144] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.24) is
set out as SEQ ID NO:63 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:63 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:63.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSEGGNLGKAVEFQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKETIHSGSVDGSNANAYEFGYS
TPWGYFDENREFHSHWSPRDWQRLVNNYWGEFRPRSLKVKIFNIQVKEVTVQDATTTIANNLTSTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVFTLPQYGYATLNRNNTDDPTERSSFEFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLEFKLANPLVDQYLYREV
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STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQVNPQPNGMTNTLQDSNKYALE
NTMIENSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAP TVGTYNHQEMLP GSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVPSNVTAFSEIPVKSEITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGECRTTRAIGTRYLTRPL

[00145] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.27) is
set out as SEQ ID NO:64 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:64 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:64.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSFGGNLGKAVFQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKETHSGSVDGSNANAYFGYS
TPWGYFDEFNRFHSHWSPRDWQRLVDNYWGERPRSLKVKIFNIQVKEVIVQDATTTIANNLTSTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVETLPQYGYATLNRNNTDDPTERSSFEFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLEFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVTNFATSNRMDLEGASYQVNPQPNGMTNTLODSNKYALE
NTMVENSQNAEPGTTSLYQENNLLITSESETQPVNRVAYNTGGOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVP SNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00146] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.28) is
set out as SEQ ID NO:65 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:65 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:65.

MSEFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKRDNARGLVLPGYNYLGPGNGLGRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSEGGNLGKAVEFQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKEIHSGSVDGSNANAYEGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGLRPRSLKVKIFNIQVKEVTVQDATTTIANNLTSTVQVFTDDDYQLPYVIGNGTEGCL
PAFPPQVEFTLPQYGYATLNRNNTDDP TERSSFFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLFKLANPLADQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQVNPQPNGMTNTLQDSNKYALE
NTMISNSQNAEPGTTSLYRENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAP TVGTYNHQEMLP GSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVPSNVTAFSEIPVKSEITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00147] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.29) is
set out as SEQ ID NO:66 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:66 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:66.
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MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSEGGNLGKAVEFQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKETIHSGSVDGSNANAYEGYS
TPWGYFDENRFHSHWSPRDWQRLVNNYWGERPRSLKVKIEFNIQVKEVTVQDATTTIANNLTSTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVFTLPQYGYATLNRNNTDDPTERSSFFCLEYFPSKMLRTIGNSFEFTYSFEEVPFHCSFAP SQNLEFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQVNPQPNGMTNTLQDSNKYALE
NTMIENSQNAEPGTTSLYQENNLLITSESGTQPVNRVAYDTGGOMATNAQSTNLAP TVGTYNHQEMLP GSVWMDRGVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVP SNVTAFSEIPVKSEVTQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00148] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.33) is
set out as SEQ ID NO:67 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:67 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:67.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSFGGNLGKAVFQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKETIHSGSVDGSNAHAYFGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVIVQDATTTIANNLTSTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVETLPQYGYATLNRNNTDDPTERSSFEFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLEFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVTNFATSNRMDLEGASYQVNPQPNGMTNTLODSNKYALE
NTMIEFNSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVP SNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00149] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.35) is
set out as SEQ ID NO:68 (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:68 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:68.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKRDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSEGGNLGKAVEQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKEIHSGSVDGSNANAYEGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVTVQDATTTIANNLTSTVQVFTDDDYQLPYVIGNGTEGCL
PAFPPQVFTLPQYGYATLNRNNTDDPTERSSFFCLEYFPSKMLRTIGNSFEFTYSFEEVPFHCSFAP SQNLFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQVNPQPNGMTNTLQDSNKYALE
NTMIENSQNAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAP TVGTYNHQEMLP GSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVPSNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVGFAPDTSGEYRTTRAIGTRYLTRPL

[00150] The VPI sequence of a novel AAV capsid isolated from pig (denoted as Bpo.36) is
set out as SEQ ID NO:69 (amino acids 1-716) and the locations of the associated variable
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regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:69 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:69.

MSFVDHPPDWLEEIGEGLKEFLGLEPGPPKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSFGGNLGKAVFQAKKRVLEPFGLVEEPAKTAAKGERIGDHYPKKKKARVEETEAGTSGGQQPQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKETIHSGSVDGSNANAYFGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVIVQDATTTIANNLTSTVQVETDDDYQLPYVIGNGTEGCL
PAFPPQVEFTLPQYGYATLNRNNTDDPTERSSFEFCLEYLPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLEFKLANPLVDQYLYREV
STDTSGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVTNFATSNRMDLEGASYQVNPQPNGMTNTLODSNKYALE
NTMIEFNSQNAEPGTTSLYQENNLLITSESETQPVNRVAYNTGGOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGFGLKHPPPMMLIKNTPVP SNVTAFSEIPVKSEFITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00151] The VP1 sequence of a novel AAV capsid isolated from pig (denoted as Bpo.37) is
set out as SEQ ID NO:70 and (amino acids 1-716) and the locations of the associated variable
regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid protein
spans amino acids 137-716 of SEQ ID NO:70 and the VP3 capsid protein spans amino acids
184-716 of SEQ ID NO:70.

MSEFVDHPPDWLEEIGEGLKEFLGLKPGPLKPKPNQQKQDNARGLVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLQAGD
NPYLKYNHADAEFQEKLADDTSFGGNLGKAVEQAKKRVLEPFGLVEEPAKTAAKGERIDDHYPKKKKARVEETEAGTSGGQQLQIP
AQPASSLGADTMSAGGGSPLGDNNQGADGVGNASGDWHCDSTWMGDRVITKSTRTWVLPSYNNHLYKEIHSGSVDGSNANAYEGYS
TPWGYFDEFNRFHSHWSPRDWQRLVNNYWGERPRSLKVKIFNIQVKEVTVQDATTTIANNLTSTVQVFTDDDYQLPYVIGNGTEGCL
PAFPPQVETLPQYGYATLNRNNTDDPTERSSFFCLEYFPSKMLRTGNSFEFTYSFEEVPFHCSFAP SQNLFKLANPLVDQYLYREV
STDTPGNIQFQKNLKARYANTYKNWEPGPMCRTQGWYTGSGTYNRSGVINFATSNRMDLEGASYQANPQPNGMTNTLQDSNKYALE
NTMIENSONAEPGTTSLYQENNLLITSESETQPVNRVAYDTGGOMATNAQSTNLAPTVGTYNHQEMLPGSVWMDRDVYLQGP IWAK
IPETGAHFHP SPAMGGEFGLKHPPPMMLIKNTPVPSNVTAFSEIPVKSLITQYSTGQVIVEMEWELKKENSKRWNPEIQYTNNYNNP
EFVDFAPDTSGEYRTTRAIGTRYLTRPL

[00152] The VP1 sequence of a novel AAV capsid isolated from rhesus macaque (denoted as
Brh.26) is set out as SEQ ID NO:71 and (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
protein spans amino acids 138-736 of SEQ ID NO:71 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:71.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPANAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAIFQAKKRVLEPLGLVEEGAKTAPGKKGPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWQRLINNNWGFRPKRLNFKLENIQVKEVTTNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDDDREFPSSGVLIFGKQGTGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGV I
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PGMVWQONRDVYLQGPIWAKIPHTDGNEHP SPLMGGEFGLKHPPPQILIKNTPVPADPPLTFNQAKLNSEFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00153] The VP1 sequence of a novel AAV capsid isolated from rhesus macaque (denoted as
Brh.27) is set out as SEQ ID NO:72 and (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
protein spans amino acids 138-736 of SEQ ID NO:72 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:72.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAIFQAKKRVLEP LGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNP SGNWHCDSTRLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEFDEFNREFHCHE SPRDWQRLINNNWGFRPKRLNFKLENIQVKEVTTNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTSNNFQFSYTFEDVPEHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDDDREFEFPSSGVLIFGKQGTGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGVI
PGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGF GLKLPPPQILIKNTPVPADPPLTFNQAKLNSFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00154] The VP1 sequence of a novel AAV capsid isolated from rhesus macaque (denoted as
Brh.28) is set out as SEQ ID NO:73 and (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
protein spans amino acids 138-736 of SEQ ID NO:73 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:73.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQOKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAIFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSP SGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWOQRLINNNWGFRPKRLNFKLENIQVKEVTTNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQEFSYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDDDREFFPSSGVLIFGKQGTGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGVI
PGMVWQONRDVYLQGPIWAKIPHTDGNEHPSPLMGGE GLKHPPPQILIKNTPVPADPPLTEFNQAKLNSEFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00155] The VP1 sequence of a novel AAV capsid isolated from rhesus macaque (denoted as
Brh.29) is set out as SEQ ID NO:74 and (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
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protein spans amino acids 138-736 of SEQ ID NO:74 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:74.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVLPGYKYLGPEFNGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAIFQAKRRVLEP LGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTTNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTSNNFQFSYTFEDVPEFHSSCAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGPGSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDDDREEFPSSGVLIFGKQGTGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGV T
PGMVWQONRDVYLQGPIWAKIPHTDGNEFHPPPLMGGEF GLKHPPPQILIKNTPVPADPPLTFNQAKLNSFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00156] The VP1 sequence of a novel AAV capsid isolated from rhesus macaque (denoted as
Brh.30) is set out as SEQ ID NO:75 and (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
protein spans amino acids 138-736 of SEQ ID NO:75 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:75.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDDGRGLVFPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAIFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGRQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTPGGSTNDNTYFGYSAPWGYEDEFNREFHCHEFSPRDWQRLINNNWGFRPKRLNFKLENIQVKEVTTNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDDDREFPSSGVLIFGKQGTGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGVI
PGMVWQONRDVYQQGPIWAKIPHTDGNEHP SPLMGGE GLKHPPPQILIKNTPVPADPPLTFNQAKLNSEFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00157] The VP1 sequence of a novel AAV capsid isolated from rhesus macaque (denoted as
Brh.31) is set out as SEQ ID NO:76 and (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
protein spans amino acids 138-736 of SEQ ID NO:76 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:76.

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQOKQDDGRGLVLP GYKYLGPFNGLDKGEPVNAADAAALEHDKAYDOQLKAG

DNPYLRYNHADAEFQERLQEDTSFGGNLGRAIFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
SGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDS TWLGDRVITTSTRTWALPTYNNHLYK



WO 2018/022608 PCT/US2017/043703
-34-

QISNGTSGGSTNDNTYFGYSTPWGYEFDENREFHCHESPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVITNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAYQGCLPPFPADVEMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQSSYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDDDREEFPSSGVLIFGKQGTGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGVI
PGMVWQNRDVYLQGPIWAKIPHTDGNEFHPSPLMGGEFGLKHPPPQILIKNTPVPADPPLTFNQAKLNSFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00158] The VP1 sequence of a novel AAV capsid isolated from rhesus macaque (denoted as
Brh.32) is set out as SEQ ID NO:77 and (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
protein spans amino acids 138-736 of SEQ ID NO:77 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:77.

MAADGYLPDWLEDNLSEGIREWWDLKPGASKPKANQQKQDDGRGLVLPGYKYLGPEFNGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEGAKTVPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEFDENREFHCHESPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTTNEGTKTIANNLTSTVQV
FTIDSEYQLPYVLGSAYQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQFSYTFEDVPFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDDDREEPSSGVLIFGKQGTGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGV T
PGMVWQONRDVYLQGPIWAKIPHTDGNEFHPSPLMGGEFGLKHPPPQILIKNTPVPADPPLTFNQAKLNSFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00159] The VPI sequence of a novel AAV capsid isolated from rhesus macaque (denoted as
Brh.33) is set out as SEQ ID NO:78 and (amino acids 1-736) and the locations of the associated
variable regions and GBS and GH loop regions are defined in Table 2 below. The VP2 capsid
protein spans amino acids 138-736 of SEQ ID NO:78 and the VP3 capsid protein spans amino
acids 203-736 of SEQ ID NO:78.

MAADGYLPDWLEDNLSEGIREWWDLKPGASKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLKAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEPLGLVEEGAKTVPGKKRPVEQSPQEPDSSSGIGKTGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSGLGPNTMASGGGAPMADNNEGADGVGNS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREHCHESPRDWQRLINNNWGERPKRLNFKLENIQVKEVT TNEGTKTIANNLTSTVQV
FTDSEYQLPYVLGSAYQGCLPPFPADVEFMVPQYGYLTLNNGSQALGRSSFYCLEYFPSQMLRTGNNFQESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLVRTQTTGTGGTQTLAFSQAGP SSMANQARNWVPGPCYRQQRVSTTTNQNNNSNFAWTGAAKFKLNGRDS
LMNPGVAMASHKDDDDREFFPSSGVLIFGKQGTGNDGVDYSQVLITDEEEIKATNPVATEEYGAVAINNQAANTQAQTGLVHNQGVI
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PGMVWQONRDVYLQGPIWAKIPHTDGNEHP SPLMGGEFGLKHPPPQILIKNTPVPADPPLTFNQAKLNSEFITQYSTGQVSVEIEWELQ
KENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00160] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.17) is set out as SEQ ID NO:79 and (amino acids 1-737) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:79 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:79.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSS SGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTRLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEFDEFNREFHCHESPRDWORLINNNWGFRPKKLSFKLENIQVKEVTQNEGTKTIANNLTSTIQV
FTDSEYQLSYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLRTGNNEFSESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLESQAGPNNMSAQAKNWLPGPMYRQQRVSTTLSQNNNSNFAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDREFPSSGVLMFGKQGAGKDNVDYSSVMLT SEEEIKTTNPVATEQYGVVADNLQQONTAP IVGAVNSQEA
LPGMVWONRDVYLQGPIWAKIPHTDGNFHP SPLMGGEGLKHPPPQILIKNTPVPADPP TAFNQAKLNSEITQYSTGQVSVEIEWEL
QKENSKRWNPEIQYTSNYYKSTNVDFAVDTEGVYSEHRPIGTRYLTRNL

[00161] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.18) is set out as SEQ ID NO:80 and (amino acids 1-737) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:80 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:80.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDFNREFHCHE SPRDWQRLINNNWGFRPKKLSFKLENIQVKEVTQNEGTKTIANNLTSTIQV
FTDSEYQLPYVPGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNEFSEFSYTFEDVPEHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLESQAGPNNMSAQAKNWLPGPMYRQQORVSTTLSQNNNSNEFAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDREFPSSGVLMEGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQONTAPIVGAVNSQGA
LPGMVWQNRDVYPQGP IWAKIPHTDGNFHP SPLMGGFGLKHPPPQILIKNTPVPADPP TAFNQAKLNSFITQYSTGQVSVEIEWEL
QKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00162] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.20) is set out as SEQ ID NO:81 and (amino acids 1-737) and the locations of the
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associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:81 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:81.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQAKKRVLEPPGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWOQRLINNNWGEFRPKKLSFKLENIQVKEVTQONEGTKTIANNLTSTIQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSFEFYCLEYFPSQMLRTGNNFSESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLESQAGPNNMSAQAKNWLPGPMYRQQRVSTTLSQNNNSNFAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDREFFPSSGVLMFGKQGAGKDNVDYSSVMLT SEEEIKTTNPVATEQYGVVADNLQQONTAP IVGAVNSQGA
LPGMVWONRDVYLQGP IWAKIPHTDGNFHP SPLMGGEGLKHPPPQILIKNTPVPADPP TAFNQAKLNSEITQYSTGQVSVEIEREL
QKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00163] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.21) is set out as SEQ ID NO:82 and (amino acids 1-737) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:82 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:82.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKKRVLEPLGLVEEGAKTAPGKERPVEQSPQEPDSSSGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDEFNREFHCHE SPRDWQRLINNNWGFRPKKLSFKLENIQVKEVTQNEGTKTIANNLTSTIQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNESESYTFEDVPEHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLESQAGPNNMSAQAKNWLPGPMYRQORVSTTLSOQNNNSNEFAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDREFPSSAVLMEGKQGAGKDNVDYSSVMLTSEEEIKTTNPVITEQYGVVADNLQQONTAP IVGAVNSQGA
LPGMVWQNRDVYLQGP IWAKIPHTDGNFHP SPLMGGFGLKHPPPQILIKNTPVPADPP TAFNQAKLNSFITQYSTGQVSVEIEWEL
QKENSKRWNPEIQYTSNYYKSTNVDEFAVNTESVYSEPRPIGTRYLTRNL

[00164] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.24) is set out as SEQ ID NO:83 and (amino acids 1-737) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:83 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:§3.
MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQOKQODDGRGLVLPGYKYLGPENGPDKGEPVNAADAAALEHDKAYDQQLOAG

DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSS SGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
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QISNGTSGGSTNDNTYFGYSTPWGYEFDENRSHCHESPRDWQRLINNNWGFRPKKLSFKLFNIQVKEVTQNEGTKTIANNLTSTIQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNEFSEFSYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLE SQAGPNNMSAQAKNWLPGPMYRQQORVSTTLSQNNNSNEAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDREFPSSGVLMEGKQGAGKDNVDYSSVMLTSEEEIRTTNPVATEQYGVVADNLQQONTAP IVGAVNSQGA
LPGMVWQNRDVYLQGP IWAKIPHTDGNFHP SPLMGGEFGLKHPPPQILIKNTPVPADPP TAFNQAKLNSFITQYSTGQVSVEIEWEL

QKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00165] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.25) is set out as SEQ ID NO:84 and (amino acids 1-737) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:84 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:84.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWQRLINNNWGEFRPKKLSFKLENIQVKEVTQNEGTKTIANNLTSTIQV
FTDSEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNFSESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLE SQAGPNNMSAQAKNWLPGPMYRQQRVSTTLSQNNNSNEFAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDRLEPSSGVLMFGKQGAGKDNVDYSSVMLT SEEEVKTTNPVATEQYGVVADNLQQONTAP IVGAVNSQGA
LPGMVWQONRDVYLQGP IWAKIPHTDGNFHP SPLMGGEGLKHPPPQILIKNTPVPADPP TAFNQAKLNSEITQYSTGQVSVEIEWEL
QKENSKRWNPEIQYTSNYYKSTNVDEFAVNTEGVYSEPRPIGTRYLTRNL

[00166] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.27) is set out as SEQ ID NO:85 and (amino acids 1-737) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:85 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:85.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEFQAKRRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEFDEFNREFHCHESPRDWORLINNNWGFRPKKLSFKLENIQVKEVTQNEGTKTIANNLTSTIQV
FTDSEYQLPYVLGSARQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNEFSESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLESQAGPNNMSAQAKNWLPGPMYRQQORVSTTLSQNNNSNEFAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDREFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQQONTAP IVGAVNSQGA
LPGMVWQNRDVYLQGP IWAKIPHTDGNEFHP SPLMGGEFGLKHPPPQILIKNTPVPADPP TAFNQAKLNSEFITQYSTGQVSVEIEWEL
QKENSKRWNPEIQYTSNYYKSTNVDFAVDTEGVYSEPRPIGTRYLTRNL



WO 2018/022608 PCT/US2017/043703

-58-

[00167] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.32) is set out as SEQ ID NO:86 and (amino acids 1-737) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:86 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:86.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPS SLGLNTMAAGGGAPMADNNEGADGVGSS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWQRLINNNWGFRPKKLSFKLFDIQVKEVTQNEGTKTIANNLTSTIQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNESEFSYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLE SQAGPNNMSAQAKNWLPGPMYRQQORVSTTLSQNNNSNEAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDREFPSSGVLMEGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQONTAP IVGAVNSQGA
LPGMVWQONRDVYLQGPIWAKIPHTDGNEFHP SPLMGGEFGLKHPPPQILIKNTPVPADPPTAFNQAKLNSFITQYSTGQVSVEIEWEL
QKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00168] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.33) is set out as SEQ ID NO:87 and (amino acids 1-737) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:87 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:8§7.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREHCHESPRDWQRLINNNWGEFRPKKLSFKLENIQVKEVTQNEGTKTIANNLTSTIQV
FTDSEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNFSESYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLE SQAGPNNMSAQAKNWLPGPMYRQQRVSTTLSQNNNSNEFAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDREFPSSAVLMFGKQGAGKDNVDYSSVMLT SEEEIKTTNPVATEQYGVVADNLQQONTAP IVGAVNSQGA
LPGMVWONRDVYLQGP IWAKIPHTDGNFHP SPLMGGEGLKHPPPQILIKNTPVPADPP TAFNQAKLNSEITQYSTGQVSVEIEWEL
QKENSKRWNPEIQYTSNYYKSTNVDFAVNTESVYSEPRPIGTRYLTRNL

[00169] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.34) is set out as SEQ ID NO:88 and (amino acids 1-737) and the locations of the

associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
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VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:88 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:88.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGEPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRVLEP LGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDNTYFGYSTPWGYEDENREFHCHESPRDWQRLINNNWGFRPKKLSFKLFNIQVKEVTQNEGTKTIANNLTSTIQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNESEFSYTFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLE SQAGPNNMSAQAKNWLPGPMYRQQRVSTTLSQNNNSNEAWTGGTKYHLNGRD
SLVYPGVAMATNKDDEDREFPSSGVLMEGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQYGVVADNLQQONTAP IVGAVNSQGA
LPGMVWQONRDVYLQGPIWAKIPHTDGNEFHP SPLMGGEFGLKHPPPQILIKNTPVPADPPTAFNQAKLNSFITQYSTGQVSVEIEWEL
QKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00170] The VP1 sequence of a novel AAV capsid isolated from formosan macaque (denoted
as Bfm.35) is set out as SEQ ID NO:89 and (amino acids 1-737) and the locations of the
associated variable regions and GBS and GH loop regions are defined in Table 2 below. The
VP2 capsid protein spans amino acids 138-736 of SEQ ID NO:89 and the VP3 capsid protein
spans amino acids 203-736 of SEQ ID NO:§9.

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQDDGRGLVLPGYKYLGPENGLDKGGPVNAADAAALEHDKAYDQQLQAG
DNPYLRYNHADAEFRERLQEDTSFGGNLGRAVFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKKGQQPAKKRLN
FGQTGDSESVPDPQPLGEPPAAPSSLGLNTMAAGGGAPMADNNEGADGVGSS SGNWHCDSTWLGDRVITTSTRTWALP TYNNHLYK
QISNGTSGGSTNDSTYFGYSTPWGYEDENRSHCHESPRDWQRLINNNWGFRPKKLSFKLENIQVKEVTONEGTKTIANNLTSTIQV
FTDSEYQLPYVLGSAHQGCLPPFPADVEFMIPQYGYLTLNNGGQAVGRSSFYCLEYFPSQMLRTGNNFSESYIFEDVPEFHSSYAHSQ
SLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLE SQAGPNNMSAQAKNWLPGPMYRQQRVSTTLSQNNNSNEFAWTGGTKYHLNGRD
SLVNPGVAMATNKDDEDREFPSSGVLMFGKQGAGKDNVDYSSVMLT SEEEIKTTNPVATEQYGVVADNLQQONTAP IVGAVNSQGA
LPGMVWQONRDVYLQGP IWAKIPHTDGNFHP SPLMGGEGLKHPPPQILIKNTPVPADPP TAFNQAKLNSEITQYSTGQVSVEIEWEL
LKESSKRWNPEIQYTSNYYKSTNVDFAVNTEGVYSEPRPIGTRYLTRNL

[00171] In Table 2 immediately below, “VR” refers to the variable region and the numbers
refer to the amino acid residues each variable region or the GBS and GH loop regions span in the

amino acid sequence.

Table 2
AAV VRI | VRII VRIIL | VRIV | GBS VRV |VRVI | VRV | VRVII : VRIX | GHloop
aav2 T T262- 1 325 380- | 450- | 464- i 487- | 526- | 544- | 580- i 703- | 446-
(SEQID NO:3) 268 330 384 459 475 | 504 | 538 557 592 | 711 600
| AAVA 256- i 316- | 372- | 444- | 459- | 481- | 526- | 542- | 579- i 702- | 440-
| (SEQIDNO4) | 260 321 378 L. 454 1470 i 504 i 536 556 1591 i 710 599
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AAV VRI VR | VRII | VRIV | GBS VRV |VRVI | VRV | VRVII : VRIX | GHloop
AAVS 252- | 316- | 372- | 443~ | 452- | 474- | 513- | 531- | 570- | 692- | 439
' (SEQID NO:5) 258 | 321 377 446 | 462 | 491 | 525 547 582 | 700 590
U AAV6 262- | 326- | 381- | 451- | 465- | 488 | 527- | 545- | 581- | 704- | 447-
(SEQ ID NO:6) 269 ¢ 331 385 460 | 476 | 505 | 539 558 593 | 712 601
AAV6.2 262- | 326- | 381- | 451- | 465- | 488 | 527- | 545 | 581- : 704- | 447-
(SEQID NO:7) 269 | 331 385 460 | 476 | 505 | 539 558 593 | 712 601
| AAV7 2630 327 | 382~ | 452- | 467- | 490- | 529- | 547- | 582- | 705- | 448-
| (SEQIDNO:8) i 270 @ 332 386 i 462 | 478 507 | 541 559 1594 713 602
AAVS 263- | 328~ | 383 | 453 | 467- | 490- | 529- | 548 | 583 | 706- . 449-
(SEQIDNO:9) | 271 | 333 387 | 462 | 478 | 507 | 541 560 | 595 : 714 603
| AAV9 262- | 327- | 382~ | 452- | 465- | 488~ | 527- | 545. | 581- | 704- | 448-
| (SEQIDNO:10) 270 332 386 i 460 | 476 i 505 | 539 558 1593 i 712 602
U AAVrh8 262~ 327- 13820 i 4520 | ae5- | 488" | 527- | 545- | 581- | 704- | 448
(SEQIDNO:11) | 270 | 332 386 | 460 | 476 | 505 | 539 558 | 593 | 712 602
AAVrh10 263- | 328- | 383 | 453 | 467- | 490- | 529- | 548- | 583~ | 706- | 449-
| (SEQIDNO:12) | 271 | 333 387 ¢ 462 | 478 507 | 541 560 | 595 : 714 603 |
{ AAVho 258 | 318 | 374- | 446- | 462- | 484- | 528- | 544- | 581- | 704- | 442-
(SEQIDNO:1) ! 262 | 323 380 456 | 472 | 506 | 538 558 | 593 | 712 601
AAVBba.21 265 | 325- | 381- | 4520 | 468- | 490- | 534- | 550 | 587- | 710- | 448

(SEQID NO:15) i 269 330 386 462 478 512 544 564 599 718 607

325- 381- 452- 468- 490- 534- 550- 587- 710- 448-
330 386 462 478 512 544 564 599 718 607

AAVBba.32 265 325- 381- 452- 468- 490- 534- 550- 587- 710- 448-

_(SEQIDNO:21) & 269 . 330 386 462 | 478 | 512 | 544 | 564 | 599 | 718 607
AAVBba.33 265- | 325- | 381- | 452- | 468- | 490- | 534- | 550- | 587- | 710- . 448

[ (SEQIDNO:22) | 269 : 330 386 462 | 478 512 | 544 i 564 | 599 | 718 607 |

 AAVBpo.1 243° | 307- | 363- | 434 | 443- | 465 | 505- | 523- | 562- | 684- . 430-
(SEQIDNO:53) | 249 | 312 368 437 | 453 | 483 | 517 539 | 574 | 692 582
AAVBpo.2 243- 307- | 363- | 434 | 443- | 465 | 505- . 523- | 562- | 684- . 430-

| (SEQIDNO:54) | 249 | 312 368 | 437 | 453 | 483 | 517 539 | 574 | 692 582 |

AAVBpo.3 243°307- | 363 | 434 | 443 | 465 | 505- | 523- | 562- | 684- . 430-

{ (SEQIDNO:55) | 249 | 312 368 437 453 | 483 | 517 539 574 | 692 582
AAVBpo.4 243- | 307- | 363- | 434 | 443- | 465 | 505- | 523- | 562- | 684- . 430-
(SEQIDNO:S6) | 249 . 312 368 437 | 453 | 483 | 517 539 | 574 | 692 582

- AAVBpo.6 243- 307- | 363- | 434 | 443- | 465 | 505- | 523- | 562- | 684- . 430-

| (SEQIDNO:57) | 249 | 312 368 | 437 | 453 | 483 | 517 539 | 574 | 692 582 |
AAVBpO0.8 243" 7307- 1 363 | 434 | 443 | 465. | 505- | 523- | 562- | 684- | 430-
(SEQIDNO:58) | 249 : 312 368 437 453 | 483 | 517 539 574 | 692 582
AAVBpo.13 243- © 307- | 363- | 434 | 443- | 465 | 505- | 523- | 562- | 684- | 430-

{ (SEQIDNO:59) i 249 | 312 368 437 453 i 483 | 517 | 539 574 | 692 582
 AAVBpo.18 243-  307- | 363- | 434 | 443- | 465 | 505- | 523- | 562- | 684- . 430-
(SEQIDNO:60) | 249 : 312 368 437 453 | 483 | 517 539 574 | 692 582
AAVBp0.20 243- | 307- | 363- | 434- | 443- | 465- | 505- | 523- | 562- i 684- | 430-
(SEQIDNO:61) | 249 | 312 368 437 453 | 483 | 517 539 574 | 692 582
U AAVBpo.23 243- © 307- | 363- | 434 | 443- | 465 | 505- | 523- | 562- | 684- | 430-
| (SEQIDNO:62) | 249 | 312 368 437 | 453 483 | 517 ! 539 | 574 692 | 58
AAVBpo.24 243-7307- 3637 434 4437 aes- | 505- | 523 | 562- | 684- | 430-
(SEQIDNO:63) | 249 | 312 368 437 | 453 | 483 | 517 539 | 574 692 | 58
AAVBpo.27 243- 3073630 4340 4437 465 505- | 523~ | 5620 . 684- | 430-

| (SEQIDNO:64) 249 312 | 368 | 437 | 453 483 | 517 | 539 574 ! 692 | 582
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AAV VRI VR | VRII | VRIV | GBS VRV |VRVI | VRV | VRVII : VRIX | GHloop
AAVBp0.28 243- | 307- | 363- | 434 | 443- | 465- | 505- : 523- | 562- | 684- : 430-

' (SEQIDNO:65) | 249 | 312 368 437 453 | 483 | 517 539 574 | 692 582

 AAVBpo.29 243- © 307- | 363- | 434 | 443- | 465 | 505- | 523- | 562- | 684- | 430-
(SEQID NO:66) | 249 @ 312 368 437 453 | 483 | 517 539 574 | 692 582
AAVBpo.33 243- | 307- | 363- | 434 | 443- | 465 | 505- . 523- | 562- : 684 | 430-

(SEQIDNO:67) | 249 | 312 368 437 453 | 483 | 517 539 574 | 692 582

| AAVBpo.35 243" 7307- | 363~ | 434- | 443~ | 465- | 505- | 523- | 562- | 684- | 430-

| (SEQIDNO:68) | 249 @ 312 368 i 437 1453 i 483 | 517 539 1574 : 692 582
AAVBpo.36 243" 7307- 3630 1 434 | 443 465. | 505- | 523 | 562- | 684- | 430-

(SEQIDNO:69) | 249 | 312 368 | 437 | 453 | 483 | 517 539 574 | 692 582

| AAVBpo.37 243- 0 307- | 363- | 434 | 443- | 465 | 505- | 523- | 562- | 684- : 430-

| (SEQIDNO:70) | 249 312 368 & 437 1453 i 483 | 517 539 1574 : 692 582

U AAVMo 249" 310 1 366- | 437- | 443- | 467- | 507- | 525- | 556- | 679- : 433

(SEQIDNO:2) | 252 | 315 371 439 | 455 | 484 | 519 533 | 568 | 689 576
AAVBce.14 262- | 327- | 382- | 452- | 465- | 488~ | 527- | 545. | 581- : 704- | 448-

| (SEQIDNO:32) | 270 | 332 386 | 460 | 476 | 505 | 539 558 | 593 | 712 602 |

| AAVBce.15 262- | 327- | 382 | 452 | 465- | 488~ | 527- | 545- | 581- | 704- | 448

(SEQIDNO:33) | 270 | 332 386 460 | 476 505 | 539 558 | 593 | 712 602
AAVBce.16 262- | 327- | 382~ | 452- | 465- | 488- | 527- | 545. | 581- i 704- | 448
(SEQIDNO:34) | 270 = 332 386 | 460 | 476 i 505 | 539 558 | 593 | 712 602

- 327- 382 a5 aess U ags s527- ¢ sase U sgll 704 ass-

: . - 332 386 | 460 | 476 | 505 | 539 558 | 593 | 712 602 |
AAVBce.18 2620 327- 3820 52l aes. | ag8) | 527- | sas g1l | 704- | 448
_(SEQIDNO:36) i 270 @ 332 386 460 | 476 | 505 | 539 558 1593 [ 712 602
AAVBce.20 262~ 327- 1 7382- 1 as2- | ae5- | 488 | 527- | 545- | 581- | 704- | 448
 (SEQIDNO:37) | 270 | 332 386 460 | 476 | 505 | 539 558 | 593 | 712 602 |

. AAVBma.42 262- | 327- | 382- | 452~ | 465- | 488 | 527- | 545- | 581- | 704- . 448-
(SEQIDNO:51) - 270 | 332 386 460 | 476 | 505 | 539 558 | 593 | 712 602
AAVBma.43 262- | 327- | 382- | 452- | 465- | 488 | 527- | 545- | 581- | 704- . 448-

| (SEQIDNO:52) | 270 | 332 386 460 | 476 505 | 539 558 | 593 | 712 602 |

| AAVBce.39 262- | 327- | 382- | 452~ | 465- | 488 | 527- | 545 | 581- | 704- . 448

| (SEQIDNO:40) | 270 | 332 386 460 | 476 | 505 | 539 558 593 | 712 602
AAVBce.40 262- | 327- | 382- | 452- | 465- | 488 | 527- | 545- | 581- | 704- . 448-
(SEQIDNO:41) | 270 . 332 386 460 | 476 505 | 539 558 | 593 | 712 602

| AAVBce 41 262- | 327- | 382- | 452~ | 465- | 488~ | 527- | 545- | 581- | 704- . 448

| (SEQIDNO:42) | 270 | 332 386 | 460 | 476 | 505 | 539 558 | 593 | 712 602 |
AAVBce .42 262- | 327- 1 382- | 4520 | 465- | 488 | 527- | 545 | 581- : 704- | 448
(SEQIDNO:43) | 270 : 332 386 460 | 476 | 505 .| 539 558 593 | 712 602
AAVanc110 262- | 327- | 382- | 452- | 465- | 488 | 527- | 545- | 581- | 704- | 448-

{ (SEQIDNO:14) i 270 | 332 386 460 | 476 i 505 | 539 558 593 | 712 602

 AAVanc80 262- | 326- | 381- | 451- | 465- | 488 | 527- | 545- | 581- | 704- . 447-
(SEQIDNO:13) | 269 : 331 385 460 | 476 | 505 | 539 558 593 | 712 601
AAVBce.35 258 | 322- | 377- | 447- | 460- | 483- | 522- | 540- | 575- | 698 | 443-
(SEQIDNO:38) | 265 | 327 381 455 471 i 500 | 534 | 552 587 | 706 595

" AAVBce.36 258 322- | 377- | 447- | 460- | 483 | 522- | 540- | 575 | 698 | 443

| (SEQIDNO:39) | 265 | 327 381 455 471 | 500 | 534 | 552 587 | 706 595
AAVBce .43 258- | 322- | 377- | 447- | 460- | 483- | 522- | 540- | 575- | 698- | 443
(SEQIDNO:44) | 265 327 | 381 . 455 | 471 | 500 | 534 | 552 . 587 706 . 595
AAVBce.44 258 | 322- | 377- | 447"\ a60- | 483~ | 522- | 540 | 575 | 698 | 443

| (SEQIDNO45) | 265 | 327 381 455 | 471 500 | 534 | 552 1587 706 . 595
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AAV VRI VR | VRII | VRIV | GBS VRV |VRVI | VRV | VRVII : VRIX | GHloop
AAVBce .45 258 | 322- | 377- | 447- | 460- | 483~ | 522- | 540- | 575 | 698 | 443

' (SEQIDNO:46) | 265 | 327 381 455 471 | 500 | 534 | 552 587 | 706 595

 AAVBce.46 258 | 322- | 377- | 447- | 460- | 483~ | 522- | 540- | 575- | 698 | 443
(SEQIDNO:47) | 265 @ 327 381 455 471 | 500 | 534 i 552 587 | 706 595
AAVBcy.20 258 | 322- | 377- | 447- | 460- | 483 | 522- | 540- | 575 : 698 | 443

(SEQIDNO:48) | 265 | 327 381 455 471 | 500 | 534 | 552 587 | 706 595

| AAVBcy.22 258~ | 322~ 377- | 447- | 460- | 483~ | 522- | 540- | 575- | 698- | 443

| (SEQIDNO:49) | 265 @ 327 381 i 455 1 471 500 | 534 i 552 i 587 : 706 595 .
AAVBcy.23 258° 1 322- 1 37701 447" | a60- | 483" | 522- | 540 | 575 | 698 | 443

(SEQIDNO:50) | 265 | 327 381 | 455 | 471 | 500 | 534 | 552 587 | 706 595

| AAVBba.26 265- | 328- | 383 | 453- | 469- | 492- | 531- | 549- | 584- | 707- | 449-

| (SEQIDNO:16) | 271 . 333 387 L 464 | 480 : 508 | 543 561 1596 i 715 604

" AAVBba.27 265- | 328- | 383 | 453 | 469- : 492- | 531- | 549- | 584- | 707- | 449-

(SEQIDNO:17) | 271 | 333 387 464 | 480 | 508 | 543 561 | 596 | 715 604
AAVBba.29 265- | 328- | 383 | 453 | 469- | 492- | 531- | 549- | 584- | 707- | 449-

| (SEQIDNO:18) | 271 | 333 387 ¢ 464 | 480 | 508 | 543 561 | 596 : 715 604 |

| AAVBba.30 265- | 328 | 383 | 453 | 460- | 492~ | 531- | 549- | 584- | 707- | 449-

(SEQIDNO:19) | 271 | 333 387 464 | 480 | 508 | 543 561 | 596 | 715 604
AAVBba.34 265 | 328~ | 383 | 453" | 469- | 492- | 531- | 549 sga. 707 449
(SEQIDNO:23) | 271 . 333 387 | 464 | 480 | 508 | 543 561 | 596 : 715 604

- 328" 383 453 469- U492 5310 1 sa9- [ sga i707- 1 ase-

: . - 333 387 ¢ 464 | 480 | 508 | 543 561 | 596 | 715 604 |
AAVBba.36 265 | 328~ | 383 | 453" | 4a69- | 492" 531 | 549 sga 707 449
_(SEQIDNO:25) & 271 @ 333 387 . 464 | 480 | 508 | 543 561 1596 | 715 604
AAVBba.37 265- | 328- | 383 | 453~ | 469- | 492- | 531- | 549- | 584- | 707- | 449-
| (SEQIDNO:26) | 271 | 333 387 | 464 | 480 | 508 | 543 561 | 596 715 604 |

. AAVBba.38 265- | 328- | 383 | 453 | 469- | 492- | 531- | 549- | 584 | 707- . 449-

(SEQIDNO27) | 271 | 333 387 464 | 480 | 508 | 543 561 | 596 | 715 604
AAVBba.41 265- | 328- | 383- | 453 | 469- | 492- | 531- | 549- | 584- | 707- . 449-

| (SEQIDNO:28) | 271 | 333 387 ¢ 464 | 480 508 | 543 561 | 596 | 715 604 |

. AAVBba.42 265- | 328- | 383 | 453 | 469- | 492- | 531- | 549- | 584 : 707- . 449-

{ (SEQIDNO:29) | 271 | 333 387 464 | 480 | 508 | 543 561 596 | 715 604
AAVBba.43 265- | 328- | 383- | 453~ | 469- | 492- | 531- | 549- | 584 | 707- . 449-
(SEQIDNO:30) | 271 333 387 464 | 480 | 508 | 543 561 | 596 | 715 604 |

| AAVBba.44 265- | 328- | 383 | 453 | 469- | 492- | 531- | 549- | 584 | 707- . 449-

| (SEQIDNO:31) | 271 . 333 387 | 464 | 480 | 508 | 543 561 | 596 | 715 604 |
AAVBrh.26 262- | 327- 1 382- | 4520 | 465- | 488 | 527- | 545 | 581- : 704- | 448
(SEQIDNO:71) | 270 : 332 386 460 | 476 | 505 .| 539 558 593 | 712 601
AAVBrh.27 262- | 327- | 382- | 452- | 465- | 488 | 527- | 545- | 581- | 704- | 448-

{(SEQIDNO:72) i 270 | 332 386 460 | 476 i 505 | 539 558 593 | 712 601

U AAVBrh.28 262- | 327- | 382- | 452~ | 465- | 488 | 527- | 545- | 581- | 704- . 448
(SEQIDNO:73) | 270 : 332 386 460 | 476 | 505 | 539 558 593 | 712 601
AAVBrh.29 262- | 327- | 382- | 452- | 465- | 488 | 527- | 545- | 581- | 704- | 448-
(SEQIDNO:74) | 270 | 332 386 460 | 476 | 505 | 539 558 593 | 712 601

© AAVBrh.30 262- | 327- | 382 | 452~ | 465- | 488 | 527- | 545- | 581- | 704- . 448

{ (SEQIDNO:75) | 270 | 332 386 460 | 476 | 505 | 539 558 593 | 712 601
AAVBrh.31 262- | 327- | 382- | 452- | 465- | 488 | 527- | 545- | 581- | 704- | 448-
(SEQIDNO:76) i 270 i 332 i 386 460 1 476 i 505 | 539 558 1593 712 i 601
AAVBrh.32 262~ 327- 1 3820 1 as2- '\ a65- | 488 | 527- | 545 581- | 704- | 448

| (SEQIDNO:77) | 270 | 332 386 460 | 476 | 505 | 539 558 | 593 712 601
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AAV VRI VR | VRII | VRIV | GBS VRV |VRVI | VRV | VRVII : VRIX | GHloop
AAVBrh.33 262- | 327- | 382- | 452- | 465- | 488- | 527- | 545- | 581- i 704- | 448
' (SEQID NO:78) 270§ 332 386 460 476 | 505 | 539 558 593 i 712 601
U AAVBfm.17 262- | 327- | 382- | 452- | 466- | 489- | 528- | 546- | 582- i 705- | 448
(SEQ ID NO:79) 270 332 386 461 477 | 506 | 540 559 594 i 713 602
AAVBfm.18 262- | 327- | 382- | 452- | 466- | 489- | 528- | 546- | 582- i 705- | 448
(SEQID NO:80) 270 332 386 461 | 477 | 506 | 540 559 594 i 713 602
| AAVBfm.20 262- | 327- | 382- | 452- | 466- | 489- = 528 | 546- | 582- | 705- | 448-
| (SEQIDNO:81) | 270 . 332 386 . 461 1 477 i 506 i 540 559 i.594 1713 602
AAVBfm.21 262- i 327- i 382- | 452- | 466- : 489- | 528- | 546- | 582- i 705- : 448
(SEQIDNO:82) | 270 332 386 | 461 477 | 506 | 540 559 594 | 713 602
| AAVBfm.24 262- | 327- | 382- | 452- | 466- | 489- | 528- | 546- | 582- i 705- | 448
| (SEQIDNO:83) 270 . 332 386 461 1 477 i 506 i 540 559 i.594 1713 602
U AAVBfm.25 262- ¢ 327- | 382~ | 452- | 466- : 489- | 528- | 546- | 582- i 705- : 448
(SEQIDNO:84) 270 332 386 | 461 477 | 506 | 540 559 | 594 | 713 602
AAVBfm.27 262- | 327- | 382- | 452- | 466- | 489- | 528- | 546- | 582- i 705- | 448
| (SEQIDNO:85) ! 270 | 332 386 | 461 | 477 | 506 | 540 559 | 594 | 713 602
| AAVBfm.32 262- | 327- | 382- | 452- | 466- | 489- = 528 | 546- | 582- | 705- | 448-
(SEQIDNO:86) 270 332 386 | 461 | 477 | 506 | 540 559 | 594 | 713 602
AAVBfm.33 262- | 327- | 382~ | 452- | 466- | 489- | 528- | 546- | 582- i 705- | 448
(SEQIDNO:87) | 270 | 332 386 461 | 477 | 506 | 540 559 | 594 | 713 602 |
: 327- 1 382- 1 452- | 466- | 489- | 528- | 546- | 582- i 705- | 448
: . 332 386 | 461 | 477 | 506 | 540 559 | 594 | 713 602
AAVBfm.35 262- | 327- 1 382 | 452- | 466- | 489- | 528 | s546- | 582- i 705- | 448
_(SEQIDNO:89) | 270 332 386 . 461 | 477 :506 | 540 559 i.594 1713 602
Transgene

[00172] The transgene is a nucleic acid sequence, heterologous to the vector sequences
flanking the transgene, which encodes a polypeptide, protein, or other product, of interest. The
nucleic acid coding sequence is operatively linked to regulatory components in a manner which

permits transgene transcription, translation, and/or expression in a host cell.

[00173] The composition of the transgene sequence will depend upon the use to which the
resulting vector will be put. For example, one type of transgene sequence includes a reporter
sequence, which upon expression produces a detectable signal. Such reporter sequences include,
without limitation, DNA sequences encoding 3-lactamase, 3-galactosidase (LacZ), alkaline
phosphatase, thymidine kinase, green fluorescent protein (GFP), chloramphenicol
acetyltransferase (CAT), luciferase, membrane bound proteins including, for example, CD2,
CD4, CDB8, the influenza hemagglutinin protein, and others well known in the art, to which high
affinity antibodies directed thereto exist or can be produced by conventional means, and fusion
proteins comprising a membrane bound protein appropriately fused to an antigen tag domain

from, among others, hemagglutinin or Myc.
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[00174] These coding sequences, when associated with regulatory elements which drive their
expression, provide signals detectable by conventional means, including enzymatic,
radiographic, colorimetric, fluorescence or other spectrographic assays, fluorescent activating
cell sorting assays and immunological assays, including enzyme linked immunosorbent assay
(ELISA), radioimmunoassay (RIA) and immunohistochemistry. For example, where the marker
sequence is the LacZ gene, the presence of the vector carrying the signal is detected by assays for
beta-galactosidase activity. Where the transgene is green fluorescent protein or luciferase, the
vector carrying the signal may be measured visually by color or light production in a

luminometer.

[00175] However, desirably, the transgene is a non-marker sequence encoding a product
which is useful in biology and medicine, such as proteins, peptides, RNA, enzymes, dominant
negative mutants, or catalytic RNAs. Desirable RNA molecules include tRNA, dsRNA,
ribosomal RNA, catalytic RNAs, siRNA, small hairpin RNA, trans-splicing RNA, and antisense
RNAs. One example of a useful RNA sequence is a sequence which inhibits or extinguishes
expression of a targeted nucleic acid sequence in the treated animal. Typically, suitable target
sequences include oncologic targets and viral diseases. See, for examples of such targets the

oncologic targets and viruses identified below in the section relating to immunogens.

[00176] The transgene may be used to correct or ameliorate gene deficiencies, which may
include deficiencies in which normal genes are expressed at less than normal levels or
deficiencies in which the functional gene product is not expressed. A preferred type of transgene
sequence encodes a therapeutic protein or polypeptide which is expressed in a host cell. The
invention further includes using multiple transgenes, e.g., to correct or ameliorate a gene defect
caused by a multi-subunit protein. In certain situations, a different transgene may be used to
encode each subunit of a protein, or to encode different peptides or proteins. This is desirable
when the size of the DNA encoding the protein subunit is large, e.g., for an immunoglobulin, the
platelet-derived growth factor, or a dystrophin protein. In order for the cell to produce the multi-
subunit protein, a cell is infected with the recombinant virus containing each of the different
subunits. Alternatively, different subunits of a protein may be encoded by the same transgene. In
this case, a single transgene includes the DNA encoding each of the subunits, with the DNA for
each subunit separated by an internal ribozyme entry site (IRES). This is desirable when the size

of the DNA encoding each of the subunits is small, e.g., the total size of the DNA encoding the
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subunits and the IRES is less than five kilobases. As an alternative to an IRES, the DNA may be
separated by sequences encoding a 2A peptide, which self-cleaves in a post-translational event.
See, e.g., Donnelly et al, J. Gen. Virol., 78(Pt 1):13-21 (January 1997); Furler, et al, Gene Ther.,
8(11):864-873 (June 2001); Klump et al., Gene Ther., 8(10):811-817 (May 2001). This 2A
peptide is significantly smaller than an IRES, making it well suited for use when space is a
limiting factor. More often, when the transgene is large, consists of multi-subunits, or two
transgenes are co-delivered, rAAV carrying the desired transgene(s) or subunits are co-
administered to allow them to concatamerize in vivo to form a single vector genome. In such an
embodiment, a first AAV may carry an expression cassette which expresses a single transgene
and a second AAV may carry an expression cassette which expresses a different transgene for
co-expression in the host cell. However, the selected transgene may encode any biologically

active product or other product, e.g., a product desirable for study.

[00177] Suitable transgenes may be readily selected by one of skill in the art. The selection of

the transgene is not considered to be a limitation of this invention.

[00178] In some embodiments, the transgene is a heterologous protein, and this heterologous
protein is a therapeutic protein. Exemplary therapeutic proteins include, but are not limited to,
blood factors, such as B-globin, hemoglobin, tissue plasminogen activator, and coagulation
factors; colony stimulating factors (CSF); interleukins, such as IL-1, IL-2, IL-3, IL-4, IL-5, IL-6,
IL-7, IL-8, IL-9, etc.; growth factors, such as keratinocyte growth factor (KGF), stem cell factor
(SCF), fibroblast growth factor (FGF, such as basic FGF and acidic FGF), hepatocyte growth
factor (HGF), insulin-like growth factors (IGFs), bone morphogenetic protein (BMP), epidermal
growth factor (EGF), growth differentiation factor-9 (GDF-9), hepatoma derived growth factor
(HDGF), myostatin (GDF-8), nerve growth factor (NGF), neurotrophins, platelet-derived growth
factor (PDGF), thrombopoietin (TPO), transforming growth factor alpha (TGF-a.), transforming
growth factor beta (TGF-.J3.), and the like; soluble receptors, such as soluble TNF-a. receptors,
soluble VEGF receptors, soluble interleukin receptors (e.g., soluble IL-1 receptors and soluble
type II IL-1 receptors), soluble .y/8 T cell receptors, ligand-binding fragments of a soluble
receptor, and the like; enzymes, such as a-glucosidase, imiglucarase, B-glucocerebrosidase, and
alglucerase; enzyme activators, such as tissue plasminogen activator; chemokines, such as 1P-10,
monokine induced by interferon-gamma (Mig), Groa/IL-8, RANTES, MIP-1qa, MIP-1f., MCP-1,

PF-4, and the like; angiogenic agents, such as vascular endothelial growth factors (VEGFs, e.g.,
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VEGF121, VEGF165, VEGF-C, VEGF-2), glioma-derived growth factor, angiogenin,
angiogenin-2; and the like; anti-angiogenic agents, such as a soluble VEGF receptor; protein
vaccine; neuroactive peptides, such as nerve growth factor (NGF), bradykinin, cholecystokinin,
gastin, secretin, oxytocin, gonadotropin-releasing hormone, beta-endorphin, enkephalin,
substance P, somatostatin, prolactin, galanin, growth hormone-releasing hormone, bombesin,
dynorphin, warfarin, neurotensin, motilin, thyrotropin, neuropeptide Y, luteinizing hormone,
calcitonin, insulin, glucagons, vasopressin, angiotensin II, thyrotropin-releasing hormone,
vasoactive intestinal peptide, a sleep peptide, and the like; thrombolytic agents; atrial natriuretic
peptide; relaxin; glial fibrillary acidic protein; follicle stimulating hormone (FSH); human alpha-
1 antitrypsin; leukemia inhibitory factor (LIF); tissue factors, luteinizing hormone; macrophage
activating factors; tumor necrosis factor (TNF); neutrophil chemotactic factor (NCF); tissue
inhibitors of metalloproteinases; vasoactive intestinal peptide; angiogenin; angiotropin; fibrin;
hirudin; IL-1 receptor antagonists; and the like. Some other non-limiting examples of protein of
interest include ciliary neurotrophic factor (CNTF); brain-derived neurotrophic factor (BDNF);
neurotrophins 3 and 4/5 (NT-3 and 4/5); glial cell derived neurotrophic factor (GDNF); aromatic
amino acid decarboxylase (AADC); hemophilia related clotting proteins, such as Factor VIII,
Factor IX, Factor X; dystrophin, mini-dystrophin, or microdystrophin; lysosomal acid lipase;
phenylalanine hydroxylase (PAH); glycogen storage disease-related enzymes, such as glucose-6-
phosphatase, acid maltase, glycogen debranching enzyme, muscle glycogen phosphorylase, liver
glycogen phosphorylase, muscle phosphofructokinase, phosphorylase kinase (e.g., PHKA?2),
glucose transporter (e.g., GLUT2), aldolase A, B-enolase, and glycogen synthase; lysosomal

enzymes (e.g., beta-N-acetylhexosaminidase A); and any variants thereof.

[00179] In one preferred embodiment, the transgene encodes a protein that restores dystrophin
function and is useful to treat Duchenne muscular dystrophy. Duchenne muscular dystrophy is a
degenerative muscle disease caused by deletions or mutations in the X-linked gene that encodes
the protein dystrophin. The absence of functional dystrophin causes muscle fiber degeneration,
inflammation, and necrosis. The dystrophin gene is the largest known gene in the human
genome, covering over 2.5Mb of the human X chromosome. The dystrophin gene has 79 exons,
transcription of which results in an 11kb RNA transcript that encodes a protein consisting of
3,685 amino acids. A transgene encoding wild-type dystrophin exceeds the packing limit of

known gene therapy vector systems. To overcome the packaging limitation, engineered
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synthetic versions of dystrophin have been generated. As used herein “microdystrophin’ or
“minidystrophin” refer to transgenes that encode truncation but functional dystrophins and have
been described in WO2016177911, WO2015197869, and U.S. Patent Application Publication
No. US2008249052 each of which is incorporated by reference in their entirety herein.
Ilustrative examples of microdystrophins include MD1 (a microdystrophin lacking spectrin like
repeats 4 through 23 and lacking a C-terminal domain), MD3 (a codon optimized
microdystrophin lacking spectrin-like repeats 4-23 while retaining spectrin-like repeats 1, 2, 3,
and 24, and further retaining exons 70-75 of the C-terminal domain encoding the coiled-coil
region helix 1 and 2 of the C-terminal domain), and MD4 (identical to human MD3, except that

it retains the entire C-terminal domain (all of exons 70-79).

Regulatory Control Elements

[00180] The AAV vector also includes conventional control elements or sequences which are
operably linked to the transgene in a manner which permits its transcription, translation and/or
expression in a cell transfected with the plasmid vector or infected with the virus produced by the
invention. As used herein, "operably linked" sequences include both expression control
sequences that are contiguous with the gene of interest and expression control sequences that act

in trans or at a distance to control the gene of interest.

[00181] Expression control sequences include appropriate transcription initiation, termination,
promoter and enhancer sequences; efficient RNA processing signals such as splicing and
polyadenylation (polyA) signals; sequences that stabilize cytoplasmic mRNA; sequences that
enhance translation efficiency (i.e., Kozak consensus sequence); sequences that enhance protein
stability; and when desired, sequences that enhance secretion of the encoded product. A great
number of expression control sequences, including promoters which are native, constitutive,

inducible and/or tissue-specific, are known in the art and may be utilized.

[00182] Examples of constitutive promoters include, without limitation, the retroviral Rous
sarcoma virus (RSV) LTR promoter (optionally with the RSV enhancer), the cytomegalovirus
(CMV) promoter (optionally with the CMV enhancer) (see, e.g., Boshart et al, Cell, 41:521-530
(1985)), the SV40 promoter, the dihydrofolate reductase promoter, the B-actin promoter, the
phosphoglycerol kinase (PGK) promoter, and the EF1 promoter [Invitrogen]. Inducible

promoters allow regulation of gene expression and can be regulated by exogenously supplied
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compounds, environmental factors such as temperature, or the presence of a specific
physiological state, e.g., acute phase, a particular differentiation state of the cell, or in replicating
cells only. Inducible promoters and inducible systems are available from a variety of commercial
sources, including, without limitation, Invitrogen, Clontech and Ariad. Many other systems have
been described and can be readily selected by one of skill in the art. Examples of inducible
promoters regulated by exogenously supplied compounds, include, the zinc-inducible sheep
metallothionine (MT) promoter, the dexamethasone (Dex)-inducible mouse mammary tumor
virus (MMTYV) promoter, the T7 polymerase promoter system [WO 98/10088]; the ecdysone
insect promoter [No et al, Proc. Natl. Acad. Sci. USA, 93:3346-3351 (1996)], the tetracycline-
repressible system [Gossen et al, Proc. Natl. Acad. Sci. USA, 89:5547-5551 (1992)], the
tetracycline-inducible system [Gossen et al, Science, 268:1766-1769 (1995), see also Harvey et
al, Curr. Opin. Chem. Biol., 2:512-518 (1998)], the RU486-inducible system [Wang et al, Nat.
Biotech., 15:239-243 (1997) and Wang et al, Gene Ther., 4:432-441 (1997)] and the rapamycin-
inducible system [Magari et al, J. Clin. [nvest., 100:2865-2872 (1997)]. Other types of inducible
promoters which may be useful in this context are those which are regulated by a specific
physiological state, e.g., temperature, acute phase, a particular differentiation state of the cell, or

in replicating cells only.

[00183] In another embodiment, the native promoter for the transgene will be used. The native
promoter may be preferred when it is desired that expression of the transgene should mimic the
native expression. The native promoter may be used when expression of the transgene must be
regulated temporally or developmentally, or in a tissue-specific manner, or in response to
specific transcriptional stimuli. In a further embodiment, other native expression control
elements, such as enhancer elements, polyadenylation sites or Kozak consensus sequences may

also be used to mimic the native expression.

[00184] Another embodiment of the transgene includes a gene operably linked to a tissue-
specific promoter. For instance, if expression in skeletal muscle is desired, a promoter active in
muscle should be used. These include the promoters from genes encoding skeletal -actin,
myosin light chain 2A, dystrophin, muscle creatine kinase, as well as synthetic muscle promoters
with activities higher than naturally-occurring promoters (see Li et al., Nat. Biotech., 17:241-245
(1999)). Examples of promoters that are tissue-specific are known for liver (albumin, Miyatake

etal., J. Virol., 71:5124-32 (1997); hepatitis B virus core promoter, Sandig et al., Gene Ther.,
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3:1002-9 (1996); alpha-fetoprotein (AFP), Arbuthnot ef al., Hum. Gene Ther., 7:1503-14
(1996)), bone osteocalcin (Stein et al., Mol. Biol. Rep., 24:185-96 (1997)); bone sialoprotein
(Chen et al., J. Bone Miner. Res., 11:654-64 (1996)), lymphocytes (CD2, Hansal et al., J.
Immunol., 161:1063-8 (1998); immunoglobulin heavy chain; T cell receptor chain), neuronal
such as neuron-specific enolase (NSE) promoter (Andersen et al., Cell. Mol. Neurobiol., 13:503-
15 (1993)), neurofilament light-chain gene (Piccioli et al., Proc. Natl. Acad. Sci. USA, 88:5611-5
(1991)), and the neuron-specific vgf gene (Piccioli et al., Neuron, 15:373-84 (1995)), among

others.

[00185] Optionally, plasmids carrying therapeutically useful transgenes may also include
selectable markers or reporter genes may include sequences encoding geneticin, hygromicin or
purimycin resistance, among others. Such selectable reporters or marker genes (preferably
located outside the viral genome to be rescued by the method of the invention) can be used to
signal the presence of the plasmids in bacterial cells, such as ampicillin resistance. Other
components of the plasmid may include an origin of replication. Selection of these and other
promoters and vector elements are conventional and many such sequences are available [see,

e.g., Sambrook et al, and references cited therein].

Methods for Producing Recombinant AAVs

[00186] The present disclosure provides materials and methods for producing recombinant
AAVs in insect or mammalian cells. In some embodiments, the viral construct further comprises
a promoter and a restriction site downstream of the promoter to allow insertion of a
polynucleotide encoding one or more proteins of interest, wherein the promoter and the
restriction site are located downstream of the 5’ AAV ITR and upstream of the 3' AAV ITR. In
some embodiments, the viral construct further comprises a posttranscriptional regulatory element
downstream of the restriction site and upstream of the 3' AAV ITR. In some embodiments, the
viral construct further comprises a polynucleotide inserted at the restriction site and operably
linked with the promoter, where the polynucleotide comprises the coding region of a protein of
interest. As a skilled artisan will appreciate, any one of the AAV vector disclosed in the present

application can be used in the method as the viral construct to produce the recombinant AAV.

[00187] In some embodiments, the helper functions are provided by one or more helper

plasmids or helper viruses comprising adenoviral or baculoviral helper genes. Non-limiting
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examples of the adenoviral or baculoviral helper genes include, but are not limited to, E1A, E1B,

E2A, E4 and VA, which can provide helper functions to AAV packaging.

[00188] Helper viruses of AAV are known in the art and include, for example, viruses from
the family Adenoviridae and the family Herpesviridae. Examples of helper viruses of AAV
include, but are not limited to, SAdV-13 helper virus and SAdV-13-like helper virus described in
US Publication No. 20110201088 (the disclosure of which is incorporated herein by reference),
helper vectors pHELP (Applied Viromics). A skilled artisan will appreciate that any helper virus
or helper plasmid of AAV that can provide adequate helper function to AAV can be used herein.

[00189] In some embodiments, the AAV cap genes are present in a plasmid. The plasmid can
further comprise an AAV rep gene. The cap genes and/or rep gene from any AAV serotype
(including, but not limited to, AAV1, AAV2, AAV4, AAV5, AAV6, AAVT, AAVS, AAVO,
AAV10, AAV11, AAV12, AAV13 and any variants thereof) can be used herein to produce the
recombinant AAV. In some embodiments, the AAV cap genes encode a capsid from serotype 1,
serotype 2, serotype 4, serotype 5, serotype 6, serotype 7, serotype 8, serotype 9, serotype 10,

serotype 11, serotype 12, serotype 13 or a variant thereof.

[00190] In some embodiments, the insect or mammalian cell can be transfected with the
helper plasmid or helper virus, the viral construct and the plasmid encoding the AAV cap genes;
and the recombinant AAV virus can be collected at various time points after co-transfection. For
example, the recombinant AAV virus can be collected at about 12 hours, about 24 hours, about
36 hours, about 48 hours, about 72 hours, about 96 hours, about 120 hours, or a time between

any of these two time points after the co-transfection.

[00191] Recombinant AAV can also be produced using any conventional methods known in
the art suitable for producing infectious recombinant AAV. In some instances, a recombinant
AAV can be produced by using an insect or mammalian cell that stably expresses some of the
necessary components for AAV particle production. For example, a plasmid (or multiple
plasmids) comprising AAV rep and cap genes, and a selectable marker, such as a neomycin
resistance gene, can be integrated into the genome of the cell. The insect or mammalian cell can
then be co-infected with a helper virus (e.g., adenovirus or baculovirus providing the helper
functions) and the viral vector comprising the 5" and 3' AAV ITR (and the nucleotide sequence

encoding the heterologous protein, if desired). The advantages of this method are that the cells
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are selectable and are suitable for large-scale production of the recombinant AAV. As another
non-limiting example, adenovirus or baculovirus rather than plasmids can be used to introduce
rep and cap genes into packaging cells. As yet another non-limiting example, both the viral
vector containing the 5" and 3' AAV LTRs and the rep-cap genes can be stably integrated into the
DNA of producer cells, and the helper functions can be provided by a wild-type adenovirus to

produce the recombinant AAV.

Cell Types Used in AAV Production

[00192] The viral particles comprising the AAV vectors of the invention may be produced
using any invertebrate cell type which allows for production of AAV or biologic products and
which can be maintained in culture. For example, the insect cell line used can be from
Spodoptera frugiperda, such as Sf9, SF21, SF900+, drosophila cell lines, mosquito cell lines,
e.g., Aedes albopictus derived cell lines, domestic silkworm cell lines, e.g. Bombyxmori cell
lines, Trichoplusia ni cell Hines such as High Five celis or Lepidoptera cell lines such as
Ascalapha odorata cell lines. Preferred insect cells are cells from the insect species which are
susceptible to baculovirus infection, including High Five, S19, Se301, SelZD2109, SeUCR1,
S£900+, Sf21, BTI-TN-5B1-4, MG-1, Tn368, HzAm1, BM-N, Ha2302, Hz2ES and Ao38.

[00193] Baculoviruses are enveloped DNA viruses of arthropods, two members of which are
well known expression vectors for producing recombinant proteins in cell cultures.
Baculoviruses have circular double-stranded genomes (80-200 kbp) which can be engineered to
allow the delivery of large genomic content to specific cells. The viruses used as a vector are
generally Autographa californica multicapsid nucleopolyhedrovirus (AcMNPV) or Bombyx mori

(Bm-NPV) (Kato et al., 2010).

[00194] Baculoviruses are commonly used for the infection of insect cells for the expression
of recombinant proteins. In particular, expression of heterologous genes in insects can be
accomplished as described in for instance U.S. Pat. No. 4,745,051; Friesen et al (1986); EP
127,839; EP 155,476; Vlak et al (1988); Miller et al (1988); Carbonell et al (1988); Maeda et al
(1985); Lebacq-Verheyden et al (1988); Smith et al (1985); Miyajima et al (1987); and Martin et
al (1988). Numerous baculovirus strains and variants and corresponding permissive insect host
cells that can be used for protein production are described in Luckow et al (1988), Miller et al

(1986); Maeda et al (1985) and McKenna (1989).
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[00195] In another aspect of the invention, the methods of the invention are also carried out
with any mammalian cell type which allows for replication of AAV or production of biologic
products, and which can be maintained in culture. Preferred mammalian cells used can be
HEK?293, HeLa, CHO, NSO, SP2/0, PER.C6, Vero, RD, BHK, HT 1080, A549, Cos-7, ARPE-19
and MRC-5 cells.

Production of Heterologous Proteins In Vitro

[00196] As a non-limiting example, the recombinant AAV disclosed herein can be used to
produce a protein of interest in vitro, for example, in a cell culture. As one non-limiting example,
in some embodiments, a method for producing a protein of interest in vitro, where the method
includes providing a recombinant AAV comprising a nucleotide sequence encoding the
heterologous protein; and contacting the recombinant AAV with a cell in a cell culture, whereby
the recombinant AAV expresses the protein of interest in the cell. The size of the nucleotide
sequence encoding the protein of interest can vary. For example, the nucleotide sequence can be
at least about 1.4 kb, at least about 1.5 kb, at least about 1.6 kb, at least about 1.7 kb, at least
about 1.8 kb, at least about 2.0 kb, at least about 2.2 kb, at least about 2.4 kb, at least about 2.6
kb, at least about 2.8 kb, at least about 3.0 kb, at least about 3.2 kb, at least about 3.4 kb, at least
about 3.5 kb in length, at least about 4.0 kb in length, at least about 5.0 kb in length, at least
about 6.0 kb in length, at least about 7.0 kb in length, at least about 8.0 kb in length, at least
about 9.0 kb in length, or at least about 10.0 kb in length. In some embodiments, the nucleotide
is at least about 1.4 kb in length.

Production of Heterologous Proteins In Vivo

[00197] The recombinant AAV disclosed herein can be used to produce a protein of interest in
vivo, for example in an animal such as a mammal. Some embodiments provide a method for
producing a protein of interest in vivo, where the method includes providing a recombinant AAV
comprising a nucleotide sequence encoding the protein of interest; and administering the
recombinant AAV to the subject, whereby the recombinant AAV expresses the protein of interest
in the subject. The subject can be, in some embodiments, a non-human mammal, for example, a
monkey, a dog, a cat, a mouse, or a cow. The size of the nucleotide sequence encoding the
protein of interest can vary. For example, the nucleotide sequence can be at least about 1.4 kb, at

least about 1.5 kb, at least about 1.6 kb, at least about 1.7 kb, at least about 1.8 kb, at least about
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2.0 kb, at least about 2.2 kb, at least about 2.4 kb, at least about 2.6 kb, at least about 2.8 kb, at
least about 3.0 kb, at least about 3.2 kb, at least about 3.4 kb, at least about 3.5 kb in length, at
least about 4.0 kb in length, at least about 5.0 kb in length, at least about 6.0 kb in length, at least
about 7.0 kb in length, at least about 8.0 kb in length, at least about 9.0 kb in length, or at least

about 10.0 kb in length. In some embodiments, the nucleotide is at least about 1.4 kb in length.

Therapeutic Uses

[00198] The recombinant AAV produced by the methods described can be used to express one
or more therapeutic proteins to treat various diseases or disorders. Non-limiting examples of the
diseases include cancer such as carcinoma, sarcoma, leukemia, lymphoma; and autoimmune
diseases such as multiple sclerosis. Non-limiting examples of carcinomas include esophageal
carcinoma; hepatocellular carcinoma; basal cell carcinoma, squamous cell carcinoma (various
tissues); bladder carcinoma, including transitional cell carcinoma; bronchogenic carcinoma;
colon carcinoma; colorectal carcinoma; gastric carcinoma; lung carcinoma, including small cell
carcinoma and non-small cell carcinoma of the lung; adrenocortical carcinoma; thyroid
carcinoma; pancreatic carcinoma; breast carcinoma; ovarian carcinoma; prostate carcinoma;
adenocarcinoma; sweat gland carcinoma; sebaceous gland carcinoma; papillary carcinoma;
papillary adenocarcinoma; cystadenocarcinoma; medullary carcinoma; renal cell carcinoma;
ductal carcinoma in situ or bile duct carcinoma; choriocarcinoma; seminoma; embryonal
carcinoma; Wilm's tumor; cervical carcinoma; uterine carcinoma; testicular carcinoma;
osteogenic carcinoma; epithelieal carcinoma; and nasopharyngeal carcinoma. Non-limiting
examples of sarcomas include fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma,
chordoma, osteogenic sarcoma, osteosarcoma, angiosarcoma, endotheliosarcoma,
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's
sarcoma, leiomyosarcoma, thabdomyosarcoma, and other soft tissue sarcomas. Non-limiting
examples of solid tumors include glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, oligodendroglioma,
menangioma, melanoma, neuroblastoma, and retinoblastoma. Non-limiting examples of
leukemias include chronic myeloproliferative syndromes; acute myelogenous leukemias; chronic
lymphocytic leukemias, including B-cell CLL, T-cell CLL prolymphocytic leukemia, and hairy
cell leukemia; and acute lymphoblastic leukemias. Examples of lymphomas include, but are not

limited to, B-cell lymphomas, such as Burkitt's lymphoma; Hodgkin's lymphoma; and the like.
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Other non-liming examples of the diseases that can be treated using the AAV vectors,
recombinant viruses and methods disclosed herein include genetic disorders including sickle cell
anemia, cystic fibrosis, lysosomal acid lipase (LAL) deficiency 1, Tay-Sachs disease,
Phenylketonuria, Mucopolysaccharidoses, Glycogen storage diseases (GSD, e.g., GSD types I,
IL II0, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, and XIV), Galactosemia, muscular dystrophy
(e.g., Duchenne muscular dystrophy), and hemophilia such as hemophilia A (classic hemophilia)

and hemophilia B (Christmas Disease).

[00199] The amount of the heterologous protein expressed in the subject (e.g., the serum of
the subject) can vary. For example, in some embodiments the protein can be expressed in the
serum of the subject in the amount of at least about 9 pg/ml, at least about 10 pg/ml, at least
about 50 pg/ml, at least about 100 pg/ml, at least about 200 pg/ml, at least about 300 pg/ml, at
least about 400 pg/ml, at least about 500 pg/ml, at least about 600 pg/ml, at least about 700
ug/ml, at least about 800 pg/ml, at least about 900 pg/ml, or at least about 1000 pg/ml. In some
embodiments, the protein of interest is expressed in the serum of the subject in the amount of
about 9 pg/ml, about 10 pg/ml, about 50 pg/ml, about 100 pg/ml, about 200 pg/ml, about 300
ug/ml, about 400 pg/ml, about 500 pg/ml, about 600 pug/ml, about 700 pg/ml, about 800 pg/ml,
about 900 pg/ml, about 1000 pg/ml, about 1500 pg/ml, about 2000 pg/ml, about 2500 pug/ml, or
arange between any two of these values. A skilled artisan will understand that the expression
level in which a protein of interest is needed for the method to be effective can vary depending
on non-limiting factors such as the particular protein of interest and the subject receiving the
treatment, and an effective amount of the protein can be readily determined by a skilled artisan

using conventional methods known in the art without undue experimentation.

EXAMPLES

Example 1

Isolation of Novel Naturally-Occurring Capsid Proteins

[00200] Novel naturally-occurring capsid proteins were isolated from the liver tissue from
various mammals. Fresh liver tissue (porcine) was obtained from local farmers. Frozen liver

tissue (baboon, cynomolgous macaque, marmoset, and crab-eating macaque) was obtained from
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Texas Biomedical or the New England Primate Research Center. Genomic DNA was prepared

from liver tissue using the DNeasy Blood & Tissue kit (Qiagen catalog #69504).

[00201] Polymerase chain reaction (PCR) was carried out on the genomic DNA using the
following primers: primer rep-1397-F (5°-
GTGCCCTTTTACGGCTGCGTGAACTGGACCAATGAAAACTTTCC- 3°SEQ ID NO:158)
and primer cap-2872-R (5’-CCGACGGAGTGGGCAATGCCTCAGGAAATTGGCATTG
CGATTCC- 3’ SEQ ID NO:159) under the following conditions: initial incubation: 97°C, 120
sec, denaturation step: 97°C, 15 sec, annealing step: 58°C, 60°C, or 62°C, 15 sec, extension
step: 72°C, 240 sec. The denaturation, annealing, and extension steps were performed for 35
cycles. Then the reaction was incubated at 72°C, 7 min and stored at 4°C until analyzed. The
PCR products were separated by electrophoresis on 1% agarose gels, isolated using the Gel
Extraction Kit (Qiagen catalog #28704), and cloned into pCR4-TOPO-TA (Invitrogen catalog #
450030) according to the manufacturer’s instructions. After transformation of E. coli, NEB5a
cells, DNA was prepared from ampicillin resistant colonies and sequenced from both ends to

determine if the insert encoded an AAV-related sequence.

[00202] If the inserts in pCR4-TOPO TA were related to AAV sequences, sequence-specific
primers were designed to the rep portion of the sequence to perform “around the episome PCR”
(hereinafter “ATE PCR”) to obtain a complete capsid gene. ATE PCR is based on the notion
that persistent AAV genomes forms circular episomes in animal tissues. Accordingly, one can
use a “divergent” set of primers corresponding to a sequence in the rep gene to perform
polymerase chain reactions to isolate most or all of any AAV sequence that may exist in that
episome but in particular one could isolate a complete contiguous capsid gene. Multimers of
episomes can form, for example by homologous recombination, and in that case it is possible to
isolate more than one capsid gene (which usually are not the same) from a single ATE PCR

reaction.

[00203] An ATE PCR was carried-out in a standard polymerase chain reaction instrument
using a 2-step program as follows: initial incubation: 95°C, 240 sec, denaturation step: 95°C, 30
sec annealing / extension step: 72°C, 300 sec. The denaturation and combined annealing /
extension steps were performed for 40 cycles. The reaction was then incubated at 72°C, 7 min

and stored at 4°C until analyzed. The PCR products were electrophoresed on 1% agarose gels.
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PCR products that were the length of multimers of an AAV genome (~4.5 kilobases) were
excised from the gel, purified using the QIAquick Gel Extraction Kit (Qiagen catalog #28704),
and cloned into pCR4-TOPO-TA (Invitrogen catalog # 450030) according to the manufacturer’s
instructions. After transformation of E. coli, NEB5a, cells, DNA was prepared from ampicillin

resistant colonies and the entire sequence of the insert was determined.

[00204] If the 2-step program described above did not produce PCR products of the correct
size the following 3-step program was used: Initial incubation: 95°C, 240 sec, Denaturation step:
95°C, 30 sec Annealing step: 62°C, 64°C, 66°C, or 68°C, 30 sec, Extension step: 72°C, 300 sec.
The denaturation, annealing, and extension steps were performed for 40 cycles. Then the

reaction was incubated at 72°C, 7 min and stored at 4°C until analyzed as above.

[00205] Once complete insert sequences in pCR4-TOPO TA were determined they were
identified as being AAV capsid genes using the BLAST algorithm (available at the NCBI
website). Their relationship to known AAVs was determined using various nucleotide or amino
acid sequence alignment programs such as Clustal Omega (available at the EBI web site) or

Vector NTI (Invitrogen, Inc.).

[00206] To produce AAV, the unique AAV capsid genes were subcloned into an expression
plasmid (pAAV-RC; Agilent, Inc.), then transfected into 293 cells along with a vector (pAAV
luciferase) and adenovirus helper plasmid (pHELPER; Agilent, Inc.). AAV production was
allowed to occur for 3 days and then crude lysates were made by freeze-thawing the cells three
times. Debris was pelleted and the supernatant (crude AAV) was titered by Q-PCR to determine
a genomic titer (which confirms the capsid is capable of assembly and DNA packaging) and then

used to assess transduction by the AAVs on various cells.

[00207] The VP1 amino acid sequences of the novel mammalian tissue-derived AAV capsid
proteins identified are herein described as SEQ ID NOS:15-89. The locations of the associated
VP2 and VP3 regions are also herein described. The present invention is directed to (i) isolated
AAV capsid proteins having at least 95%, 96%, 97%., 98% or 99% sequence identity to any of
the VP1 capsid sequences of SEQ ID NOS:15-89, or the VP2 or VP3 regions of any of the
capsid sequences of SEQ ID NOS:15-89, or (ii) isolated AAV capsid proteins comprising or
consisting of any of the VP1 capsid sequences of SEQ ID NOS:15-89, or the VP2 or VP3
regions of any of the capsid sequences of SEQ ID NOS:15-89. The invention is also directed to
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an AAV particle that comprises any of the above described AAV capsid proteins, wherein the
AAV particle further comprises either (i) a nucleic acid having AAV inverted terminal repeats
and a transgene comprising a heterologous gene operably linked to regulatory sequences that
direct expression of the heterologous gene in a host cell, or (ii) a nucleic acid comprising a
heterologous gene operably linked to regulatory sequences that control expression of the

heterologous gene in a host cell.

Example 2

Generation of Engineered Chimeric Capsid Proteins
[00208] Alignment of the primary VP1 amino acid sequence of various AAV serotypes
identified that conserved and variable regions exist in AAV capsid proteins. This analysis
identified nine variable regions (denoted herein as VR I- VR IX) in the capsid protein amino
acid sequence. In the present invention, one or more of the nine variable regions of a backbone
("recipient”) capsid protein and/or the glycan binding sequence (GBS) region or GH loop region
were substituted with the corresponding variable region(s), GBS or GH loop regions from a
donor capsid protein having a different amino acid sequence than the recipient. The pHLP19-
AAV-BMRNX expression plasmid vector was used to generate the chimeric capsid proteins.
Rep proteins from AAV?2 were used consistently for all different capsid proteins (VP1, VP2 and
VP3). Engineered capsid genes were subcloned into pHLP19-AAV-BMRNX using unique Swal

and Agel restriction enzyme sites in the plasmid and that also flank each capsid gene.

[00209] Table 3 provides exemplary engineered chimeric capsid proteins that were generated
as described here and tested as described in Example 3 below. “Backbone Sequence” refers to
the backbone VP1 capsid sequence into which VR, GBS and/or GH loop region(s) are
substituted or swapped, i.e., the "recipient.” “Donor Sequence” refers to the VP1 capsid
sequence from which the variable, GBS and/or GH loop region(s) are obtained and swapped into
the recipient backbone sequence, i.e., the "donor.” The "VR" substitution refers to a substitution
where all nine variable regions (VR I — VR IX) from the donor are swapped into the recipient to
produce the resulting engineered chimeric capsid. The “VRGBS” substitution refers to a
substitution where all nine variable regions (VR I-VR IX) and the GBS sequence are swapped

from the donor into the recipient to produce the resulting engineered chimeric capsid. The "GH"
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substitution refers to a substitution where only the GH loop region is swapped from the donor

into the recipient to produce the resulting engineered chimeric capsid. The “GH loop” sequence

comprises variable regions VR IV through VR VIII, including the encompassed GBS sequence

and all conserved sequence that is interspersed between those regions from the donor. The

“VRGH?” substitution refers to a substitution in which all nine variable regions (VR I - VR IX)

and the GH loop sequence (including the encompassed GBS sequence and the conserved

sequence that is interspersed between those regions from the donor sequence) are swapped from

the donor to the recipient. The "PHP" modification refers to an insertion of the seven amino acid

sequence TLAVPFK (SEQ ID NO: 160) into the chimeric capsid sequence to enhance targeting

to brain tissue as described in Deverman et al., Nature Biotechnology 34:204-209 (2016).

Table 3:

Name/
SEQ ID NO:

Backbone
Sequence

Donor
Sequence

Sub-
stitution

VP1 Amino Acid Sequence

AAVrh.10_9GH
SEQ ID NO: 90

AAVrh.10

AAV9

GH

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPAKKRLNFGQTGDSESVPDPQPIGEPPAGPSGLG
SGTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRV
ITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYEGYST
PWGYFDENRFHCHEFSPRDWQRLINNNWGERPKRLNEKLEN
IQVKEVTONEGTKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSEFYCLEY
FPSOMLRTGNNEEFSYQFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSKTINGSGQNQQTLKEFSVAGP SNMAVQGRNY I
PGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMN
PGPAMASHKEGEDREFPLSGSLIFGKQGTGRDNVDADKVM
ITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQNQ
GILPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTEFSQAKLASFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTDG
TYSEPRPIGTRYLTRNL

AAVrh.10 9VRGBS
SEQ ID NO: 91

AAVrh.10

AAV9

VRGBS

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPAKKRLNFGQTGDSESVPDPQPIGEPPAGPSGLG
SGTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEGYST
PWGYFDENRFHCHFSPRDWQRLINNNWGERPKRLNEKLEN
IQVKEVTDNNGVKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSEFYCLEY
FPSOMLRTGNNEEFSYQFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTINGSGONQQTLKFSVAGP SNMAVQAKNWL
PGPCYRQQRVSTTVTQNNNSEFAWPGATKYHLNGRDSLVN
PGVAMASHKEGEDREFPLSGSLMEFGKQGTGRDNVDADKVM
LTSEEEIKTTNPVATEQYGVVATNHQSAQAQAQTGWVQNQ
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GILPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSPLMGGE G
LKHPPPQILIKNTPVPADPPTTEFSQAKLASEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEG
TYSEPRPIGTRYLTRNL

AAVBce.36_9GH
SEQ ID NO: 92

AAVBce.36

AAV9

GH

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQ
QPARKRLNFGQTGDAESVPDPQPIGEPPAAPSGLGSGTMA
AGGGAPMADNNEGADGVGNASGNWHCDSTWLGNRVITTST
RTWALPTYNNHLYKQISSSSSGATNDNHYEFGYSTPWGYFED
EFNRFHCHESPRDWQRLINNNWGEFRPKRLREKLENIQVKEV
TTNDGVTTIANNLTSTVQVESDSEYQLPYVLGSAHQGCLP
PFPADVEMIPQYGYLTLNNGSQSVGRSSEYCLEYEFPSQOML
RIGNNFEFSYEFEDVPFHSSYAHSQSLDRLMNPLIDQYLY
YLSKTINGSGQNQQTLKESVAGP SNMAVQGRNYIPGPSYR
QQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNP GPAMA
SHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEE
IKTTNPVATESYGQVATNHQSAQAQAQTGWVQONQGILPGM
VWONRDVYLQGPIWAKIPHTDGNEFHPSPLMGGEGLKHPPP
QILIKNTPVPANPPETFTPAKFASEITQYSTGQVSVEIEW
ELQKENSKRWNPEIQYTSNYDKQTGVDEFAVDTQGVYSEPR
PIGTRYLTRNL

AAVBce.36_9VRGBS

SEQ ID NO: 93

AAVBce.36

AAVY9

VRGBS

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEAAKTAPGKKRPVDSPDSTSGIGKKGQ
QPARKRLNFGQTGDAESVPDPQPIGEPPAAPSGLGSGTMA
AGGGAPMADNNEGADGVGNASGNWHCDSTWLGNRVITTST
RTWALPTYNNHLYKQISNSTSGGSSNDNHYFGYSTPWGYFE
DEFNRFHCHEF SPRDWQRLINNNWGFRPKRLREFKLEFNIQVKE
VIDNNGVKTIANNLTSTVQVESDSEYQLPYVLGSAHQGCL
PPFPADVEMIPQYGYLTLNDGSQAVGRSSEYCLEYEPSQOM
LRTGNNFEFSYEFEDVPEFHSSYAHSQSLDRLMNPLIDQYL
YYLARTINGSGONQQTLKESVAGPSNMAVQSKNWLPGPCE
RQORVSTTVTQNNNSEFAWPGATKYHLNGRNSLTNPGVPM
ASHKEGEDRFFPLSGSLVEFGKQGTGRDNVDADKVLMTDEE
EIKATNPVATEEYGVVATNHQSAQAQAQTGWVQNQGILPG
MVWQNRDVYLQGP IWAKIPHTDGNEHP SPLMGGFGLKHPP
PQILIKNTPVPANPPETEFTPAKFASEITQYSTGQVSVEIE
WELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEP
RPIGTRYLTRNL

AAV7_9VRGBS
SEQ ID NO: 94

AAV7

AAVY9

VRGBS

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
NGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPAKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSSVG
SGTVAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYFGYST
PWGYFDENRFHCHE SPRDWQRLINNNWGERPKKLREKLEN
IQVKEVTIDNNGVKTIANNLTSTIQVESDSEYQLPYVLGSA
HQGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSEYCLEY
FPSQMLRTGNNFEFSYSFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLARTINGSGONQQTLKFSVAGP SNMAVQAKNWL
PGPCFRQQRVSTTVTQNNNSEFAWPGATKYHLNGRNSLVN
PGVAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKLM
TNEEEIRPTNPVATEEYGIVATNHQSAQAQAQTGWVQNQG
ILPGMVWQNRDVYLQGP IWAKIPHTDGNFHP SPLMGGEFGL
KHPPPQILIKNTPVPANPPEVETPAKFASEITQYSTGQVS
VEIEWELQKENSKRWNPEIQYTSNEYKSNNVEFAVNTEGV
YSEPRPIGTRYLTRNL

AAV7_9GH
SEQ ID NO: 95

AAV7

AAVY9

GH

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
NGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
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QQLKAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPAKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSSVG
SGTVAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISSETAGSTNDNTYFGYSTP
WGYFDEFNREFHCHE SPRDWQRLINNNWGFRPKKLREKLEFNI
QVKEVTTNDGVTTIANNLTSTIQVESDSEYQLPYVLGSAH
QGCLPPFPADVEFMIPQYGYLTLNNGSQSVGRSSEFYCLEYE
PSQMLRTGNNFEFSYSFEDVPEFHSSYAHSQSLDRLMNPLI
DQYLYYLSKTINGSGONQQTLKFSVAGPSNMAVQGRNYIP
GPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNP
GPAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMI
TNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQNQG
ILPGMVWQONRDVYLQGP IWAKIPHTDGNEHP SPLMGGFGL
KHPPPQILIKNTPVPANPPEVETPAKFASEITQYSTGQVS
VEIEWELQKENSKRWNPEIQYTSNEFEKQTGVDFAVDSQGV
YSEPRPIGTRYLTRNL

AAV6.2_9VRGBS
SEQ ID NO: 96

AAV6.2

AAVY9

VRGBS

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNFGQTGDSESVPDPQPLGEPPATPAAVGP
TTMASGGGAPMADNNEGADGVGNASGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISNSTSGGSSNDNHYEFGYSTP
WGYFDFNRFHCHEF SPRDWQRLINNNWGFRPKRLNFKLENTI
QVKEVTDNNGVKTIANNLTSTVQVESDSEYQLPYVLGSAH
QGCLPPFPADVFMIPQYGYLTLNDGSQAVGRSSEFYCLEYE
PSQMLRTGNNETESYTFEDVPFHSSYAHSQSLDRLMNPLI
DOYLYYLNRTINGSGQONQQTLKESVAGPSNMAVQPKNWLP
GPCYRQQRVSTTVTQNNNSEFAWPGASKYNLNGRESIINP
GTAMASHKEGEDRFFPLSGSMIFGKQGTGRDNVDADKVMI
TDEEEIKATNPVATERFGTVATNHQSAQAQAQTGWVQNQG
ILPGMVWQDRDVYLQGPIWAKIPHTDGHFHP SPLMGGFGL
KHPPPQILIKNTPVPANPPAEFSATKFASEITQYSTGQVS
VEIEWELQKENSKRWNPEVQYTSNYYKSNNVEFAVNTEGL
YTEPRPIGTRYLTRPL

AAV6.2 9GH
SEQ ID NO: 97

AAV6.2

AAVY9

GH

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNEFGQTGDSESVPDPQPLGEPPATPAAVGP
TTMASGGGAPMADNNEGADGVGNASGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISSASTGASNDNHYFGYSTPW
GYFDEFNREFHCHESPRDWQRLINNNWGFRPKRLNFKLENIQ
VKEVTTNDGVTITIANNLTSTVQVESDSEYQLPYVLGSAHQ
GCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSEYCLEYEP
SQMLRTGNNEFTESYTFEDVPFHSSYAHSQSLDRLMNPLID
QYLYYLSKTINGSGONQQTLKESVAGP SNMAVQGRNYIPG
PSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPG
PAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMIT
NEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQNQGI
LPGMVWQDRDVYLQGPIWAKIPHTDGHFHPSPLMGGEGLK
HPPPQILIKNTPVPANPPAEFSATKFASEITQYSTGQVSV
EIEWELQKENSKRWNPEVQYTSNYAKSANVDETVDNNGLY
TEPRPIGTRYLTRPL

AAVmo_2VR
SEQ ID NO: 98

AAVmo

AAV2

VR

MSEFFDWLGKQYAQGAAEFWDLKSGPPAPKKARKDGSAGEN
FPGHKYLGPGNSLDRGDPVDADDAAAQKHDQSYQEQLEAG
DNPYLKYNHADREFQEALKDDTSFEGNLARGLEEAKKLVA
EPLGLVEPELAPPSGRKRPVQSSQESGYSSSQDKRPNLDV
DEEDREFAAAAAETETGSAPPTGNLGPGTMAGGGSAPIDD
GSYGADGVGNASGDWHCDSTWLDNCVITRTTRTWNLPTYN
NHIYKRLSSQSGASNDNHSYFGEFSTPWGYFDEFNREFHCHE'S
PRDWQRLINNNWGLRPKSLREKIFNIQVKEVTQNDGTTTI
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SNNLTSTVQVFADTEYQLPYVIGSAHEGCLPPFPADVEML
PQYGYCTLNNGSQPTPRSAFYCLEYEFPSKMLRTGNSEEERT
YNFEKVPEFHSMWAHNQSLDRLMNPLIDQYLYYLDVINTPS
GITTQSRETYQKGVHINLPEQERNWLPGPGIRNQRVSKTS
ADNNNSEYSWQYSNKYVLENGRASKIAPGPAMASHKDDEE
KFFPQSGVLIFGKQGSEKTNVDIEKVMITRETEINSTNPL
AGGSLGAVSTNLQRGNRQAALDHTNVMGVEPGSVWQDRDI
YLQGQIWAKIPHTDGHFHP SPLMGGEGLKNPPPQILIKNT
PVPADPPTEFNANKISSEFITQYSTGQVIVEMEWELQKETS
KRWNPEIQYTSNYNKSVNVHFAPDDVGNYKEFRSIGTRYL
TRPL

AAVmo_2VRGH
SEQ ID NO: 99

AAVmo

AAV2

VRGH

MSEFFDWLGKQYAQGAAEFWDLKSGPPAPKKARKDGSAGEN
FPGHKYLGPGNSLDRGDPVDADDAAAQKHDQSYQEQLEAG
DNPYLKYNHADREFQEALKDDTSFEGNLARGLEEAKKLVA
EPLGLVEPELAPPSGRKRPVQSSQESGYSSSQDKRPNLDV
DEEDREFAAAAAETETGSAPPTGNLGPGTMAGGGSAPIDD
GSYGADGVGNASGDWHCDSTWLDNCVITRTTRTWNLPTYN
NHIYKRLSSQSGASNDNHSYFGESTPWGYFDENRFHCHES
PRDWQRLINNNWGLRPKSLREKIFNIQVKEVTQNDGTTTI
SNNLTSTVQVFADTEYQLPYVIGSAHEGCLPPFPADVEML
PQYGYCTLNNGSQPTPRSAFYCLEYEFPSKMLRTGNSEEET
YNFEDVPEFHSSYAHSQSLDRLMNPLIDQYLYYLSRTINTPS
GITTQSRLQFSQAGASDIRDQSRNWLPGPCYRQQRVSKTS
ADNNNSEYSWIGATKYHLNGRDSLVNPGPAMASHKDDEEK
FFPQSGVLIFGKQGSEKTNVDIEKVMITDEEEIRTTNPVA
TEQYGSVSTNLQRGNRQAATADVNTQGVEFPGSVWQDRDIY
LOGQIWAKIPHTDGHFHPSPLMGGEGLKNPPPQILIKNTP
VPADPPTEFNANKISSEFITQYSTGQVIVEMEWELQKETSK
RWNPEIQYTSNYNKSVNVHFAPDDVGNYKEFRSIGTRYLT
RPL

AAVmo_9VR
SEQ ID NO: 100

AAVmo

AAVY9

VR

MSFFDWLGKQYAQGAAEFWDLKSGPPAPKKARKDGSAGEN
FPGHKYLGPGNSLDRGDPVDADDAAAQKHDQSYQEQLEAG
DNPYLKYNHADREFQEALKDDTSFEGNLARGLEEAKKLVA
EPLGLVEPELAPPSGRKRPVQSSQESGYSSSQDKRPNLDV
DEEDREFAAAAAETETGSAPPTGNLGPGTMAGGGSAPIDD
GSYGADGVGNASGDWHCDSTWLDNCVITRTTRTWNLPTYN
NHIYKQISNSTSGGSSNDNAYEGESTPWGYFDENREHCHE
SPRDWQRLINNNWGLRPKSLREKIFNIQVKEVTDNNGVKI
ISNNLTSTVQVFADTEYQLPYVIGSAHEGCLPPFPADVEM
LPQYGYLTLNDGSQAVGRSSEFYCLEYFPSKMLRTGNSEFEFE
TYNFEKVPEFHSMWAHNQSLDRLMNPLIDQYLYYLSKTING
SGONQQTLKFSVAGP SNMAVQGRNWLPGPGIRQQRVSTTV
TONNNSEFAWPGASSWALNGRASKIAPGPAMASHKEGEDR
FFPLSGSLIFGKQGTGRDNVDADKVNITRETEINSTNPLA
GGSLGQVATNHQSAQAQAQTGWVQNQGVEPGSVWQDRDIY
LOGQIWAKIPHTDGHFHPSPLMGGEGLKNPPPQILIKNTP
VPADPPTEFNANKISSEFITQYSTGQVIVEMEWELQKETSK
RWNPEIQYTSNYYKSNNVEFAVNTEGVYKEFRSIGTRYLT
RPL

AAVmo_9GH
SEQ ID NO: 101

AAVmo

AAVY9

GH

MSEFFDWLGKQYAQGAAEFWDLKSGPPAPKKARKDGSAGEN
FPGHKYLGPGNSLDRGDPVDADDAAAQKHDQSYQEQLEAG
DNPYLKYNHADREFQEALKDDTSFEGNLARGLEEAKKLVA
EPLGLVEPELAPPSGRKRPVQSSQESGYSSSQDKRPNLDV
DEEDREFAAAAAETETGSAPPTGNLGPGTMAGGGSAPIDD
GSYGADGVGNASGDWHCDSTWLDNCVITRTTRTWNLPTYN
NHIYKRLNGTTSGDQSYFGEFSTPWGYFDENRFHCHEFSPRD
WQRLINNNWGLRPKSLREKIFNIQVKEVTTQDSTKIISNN
LTSTVQVFADTEYQLPYVIGSAHEGCLPPFPADVEMLPQY
GYCTRQDGNSNNPTPRSAFYCLEYFPSKMLRTGNSEFEEFTY
NFEKVPFHSMWAHNQSLDRLMNPLIDQYLYYLSKTINGSG
ONQQTLKESVAGP SNMAVQGRNYIPGPSYRQQRVSTTVTQ
NNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDREFE
PLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATE
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SYGQVATNHQSAQAQAQTGWVONQGVEPGSVWQDRDIYLQ
GQIWAKIPHTDGHFHPSPLMGGEFGLKNPPPQILIKNTPVP
ADPPTEFNANKISSEITQYSTGQVIVEMEWELQKETSKRW
NPEIQYSDDSSSTSGSILHFAPDDVGNYKEFRSIGTRYLT
RPL

AAVmo_9VRGH
SEQ ID NO: 102

AAVmo

AAV9

VRGH

MSEFEFDWLGKQYAQGAAEFWDLKSGPPAPKKARKDGSAGEN
FPGHKYLGPGNSLDRGDPVDADDAAAQKHDQSYQEQLEAG
DNPYLKYNHADREFQEALKDDTSFEGNLARGLEEAKKLVA
EPLGLVEPELAPPSGRKRPVQSSQESGYSSSQDKRPNLDV
DEEDREFAAAAAETETGSAPPTGNLGPGTMAGGGSAPIDD
GSYGADGVGNASGDWHCDSTWLDNCVITRTTRTWNLPTYN
NHIYKQISNSTSGGSSNDNAYFGEFSTPWGYFDENREHCHE
SPRDWQRLINNNWGLRPKSLREKIEFNIQVKEVTDNNGVKI
ISNNLTSTVQVFADTEYQLPYVIGSAHEGCLPPFPADVEM
LPQYGYLTLNDGSQAVGRSSEFYCLEYFPSKMLRTGNSFEFE
TYNFEKVPFHSMWAHNQSLDRLMNPLIDQYLYYLSKTING
SGONQQTLKEFSVAGP SNMAVQGRNYIPGPSYRQQRVSTTV
TOQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDR
FFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVA
TESYGQVATNHQSAQAQAQTGWVQONQGVEFPGSVWQDRDIY
LOGQIWAKIPHTDGHFHPSPLMGGEGLKNPPPQILIKNTP
VPADPPTEFNANKISSFITQYSTGQVIVEMEWELQKETSK
RWNPEIQYTSNYYKSNNVEFAVNTEGVYKEFRSIGTRYLT
RPL

AAVmo_8VR
SEQ ID NO: 103

AAVmo

AAVS

VR

MSEFFDWLGKQYAQGAAEFWDLKSGPPAPKKARKDGSAGEN
FPGHKYLGPGNSLDRGDPVDADDAAAQKHDQSYQEQLEAG
DNPYLKYNHADREFQEALKDDTSFEGNLARGLEEAKKLVA
EPLGLVEPELAPPSGRKRPVQSSQESGYSSSQDKRPNLDV
DEEDREFAAAAAETETGSAPPTGNLGPGTMAGGGSAPIDD
GSYGADGVGNASGDWHCDSTWLDNCVITRTTRTWNLPTYN
NHIYKQISNGTSGGATNDNTYEGESTPWGYFDENREHCHE
SPRDWQRLINNNWGLRPKSLREKIFNIQVKEVTQONEGTKI
ISNNLTSTVQVFADTEYQLPYVIGSAHEGCLPPFPADVEM
LPQYGYLTLNNGSQAVGRSSFYCLEYFPSKMLRTGNSFEF
TYNFEKVPFHSMWAHNQSLDRLMNPLIDQYLYYLSRTQTT
GGTANTQTLGE SQGGPNTMANQAKNWLPGPGIRQQRVSTT
TGONNNSNFAWTAGTKYHLNGRASKIAPGPAMATHKDDEE
REFPSNGILIFGKQNAARDNADYSDVNITRETEINSTNPL
AGGSLGIVADNLQQONTAPQIGTVNSQGVEPGSVWQDRDI
YLQGQIWAKIPHTDGHFHP SPLMGGEGLKNPPPQILIKNT
PVPADPPTEFNANKISSEITQYSTGQVIVEMEWELQKETS
KRWNPEIQYTSNYYKSTSVDFAVNTEGVYKEFRSIGTRYL
TRPL

AAVmo_8GH
SEQ ID NO: 104

AAVmo

AAVS

GH

MSFFDWLGKQYAQGAAEFWDLKSGPPAPKKARKDGSAGEN
FPGHKYLGPGNSLDRGDPVDADDAAAQKHDQSYQEQLEAG
DNPYLKYNHADREFQEALKDDTSFEGNLARGLEEAKKLVA
EPLGLVEPELAPPSGRKRPVQSSQESGYSSSQDKRPNLDV
DEEDREFAAAAAETETGSAPPTGNLGPGTMAGGGSAPIDD
GSYGADGVGNASGDWHCDSTWLDNCVITRTTRTWNLPTYN
NHIYKRLNGTTSGDQSYFGFSTPWGYFDENRFHCHESPRD
WORLINNNWGLRPKSLRFKIFNIQVKEVTTQDSTKIISNN
LTSTVQVFADTEYQLPYVIGSAHEGCLPPEPADVEMLPQY
GYCTRQDGNSNNPTPRSAFYCLEYFPSKMLRTGNSEFEEFTY
NFEKVPEFHSMWAHNQSLDRLMNPLIDQYLYYLSRTQTTGG
TANTQTLGF SQGGPNTMANQAKNWLPGPCYRQQRVSTTTG
ONNNSNEFAWTAGTKYHLNGRNSLANPGIAMATHKDDEERE
FPSNGILIFGKQNAARDNADYSDVMLTSEEEIKTTNPVAT
EEYGIVADNLQQONTAPQIGTVNSQGVEFPGSVWQDRDIYL
QGQIWAKIPHTDGHEHP SPLMGGFGLKNPPPQILIKNTPV
PADPPTEFNANKISSFITQYSTGQVIVEMEWELQKETSKR
WNPEIQYSDDSSSTSGSILHFAPDDVGNYKEFRSIGTRYL
TRPL

AAVmo_8VRGH

AAVmo

AAVS

VRGH

MSEFFDWLGKQYAQGAAEFWDLKSGPPAPKKARKDGSAGEN
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SEQ ID NO: 105

FPGHKYLGPGNSLDRGDPVDADDAAAQKHDQSYQEQLEAG
DNPYLKYNHADREFQEALKDDTSFEGNLARGLEEAKKLVA
EPLGLVEPELAPPSGRKRPVQSSQESGYSSSQDKRPNLDV
DEEDREFAAAAAETETGSAPPTGNLGPGTMAGGGSAPIDD
GSYGADGVGNASGDWHCDSTWLDNCVITRTTRTWNLPTYN
NHIYKQISNGTSGGATNDNTYFGFSTPWGYFDENREHCHE
SPRDWQRLINNNWGLRPKSLREKIFNIQVKEVTQONEGTKI
ISNNLTSTVQVFADTEYQLPYVIGSAHEGCLPPFPADVEM
LPQYGYLTLNNGSQAVGRSSEFYCLEYFPSKMLRTGNSFEFE
TYNFEKVPFHSMWAHNQSLDRLMNPLIDQYLYYLSRTQTT
GGTANTQTLGE SQGGPNTMANQAKNWLPGPCYRQQRVSTT
TGQNNNSNFAWTAGTKYHLNGRNSLANPGIAMATHKDDEE
REFPSNGILIFGKQNAARDNADYSDVMLTSEEEIKTTNPV
ATEEYGIVADNLQQONTAPQIGTVNSQGVEPGSVWQDRDI
YLQGQIWAKIPHTDGHFHP SPLMGGEGLKNPPPQILIKNT
PVPADPPTEFNANKISSEITQYSTGQVIVEMEWELQKETS
KRWNPEIQYTSNYYKSTSVDFAVNTEGVYKEFRSIGTRYL
TRPL

AAV4_2VR
SEQ ID NO: 106

AAV4

AAV2

VR

MIDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDN
ARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQ
QLKAGDNPYLKYNHADAEEFQQRLQGDTSEGGNLGRAVEQA
KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGK
KGKQPAKKKLVEEDETGAGDGPPEGSTSGAMSDDSEMRAA
AGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTTTSTRT
WVLPTYNNHLYKQISSQSGASNDNHYFGEFSTPWGYEDENR
FHCHF SPRDWQRLINNNWGMRPKAMRVKIENIQVKEVTQON
DGTTTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPPEP
NDVEMVPQYGYLTLNNGSQAVGRSSEYCLEYFPSQMLRTG
NNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLYYLS
RINTPSGTTTQSRLOFSQAGASDIRDQSRNWLPGPSIRQQ
RVSKTSADNNNSEYSWIGATKYHLNGRWSALTPGPPMATH
KDDEEKFFPQSGVLIFGKQGSEKTNVDIEKLIFTSEEELA
ATNATDTDMWGSVSTNLQRGNRQAATADVNTQGAVPGMVW
ONRDIYYQGPIWAKIPHTDGHFHPSPLIGGEFGLKHPPPQI
FIKNTPVPANPATTESSTPVNSEITQYSTGQVSVQIDWEL
QKERSKRWNPEVQFTSNYNKSVNVDETVDTNGVYTEPRATL
GTRYLTHHL

AAV4_2GH
SEQ ID NO: 107

AAV4

AAV2

GH

MIDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDN
ARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQ
QLKAGDNPYLKYNHADAEEFQQRLQGDTSEGGNLGRAVEQA
KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGK
KGKQPAKKKLVEEDETGAGDGPPEGSTSGAMSDDSEMRAA
AGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTTTSTRT
WVLPTYNNHLYKRLGESLQSNTYNGESTPWGYFDEFNRFHC
HESPRDWQRLINNNWGMRPKAMRVKIFNIQVKEVITSNGE
TTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPPFPNDV
FMVPQYGYCGLVTGNTSQQQTDRNAFYCLEYFPSQMLRTG
NNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLYYLS
RTNTPSGTTTQSRLOFSQAGASDIRDQSRNWLPGPCYRQQ
RVSKTSADNNNSEYSWIGATKYHLNGRDSLVNPGPAMASH
KDDEEKFEFPQSGVLIFGKQGSEKTNVDIEKVMITDEEEIR
TTNPVATEQYGSVSTNLQRGNRQAATADVNTQGAVPGMVW
QONRDIYYQGPIWAKIPHTDGHFHPSPLIGGEFGLKHPPPQI
FIKNTPVPANPATTESSTPVNSEFITQYSTGQVSVQIDWEL
QKERSKRWNPEVQFTSNYGQONSLLWAPDAAGKYTEPRATL
GTRYLTHHL

AAV4 2VRGH
SEQ ID NO: 108

AAV4

AAV2

VRGH

MIDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDN
ARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQ
QLKAGDNPYLKYNHADAEEFQQRLQGDTSEGGNLGRAVEQA
KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGK
KGKQPAKKKLVFEDETGAGDGPPEGSTSGAMSDDSEMRAA
AGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTTTSTRT
WVLPTYNNHLYKQISSQSGASNDNHYFGESTPWGYFDENR
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FHCHF SPRDWQRLINNNWGMRPKAMRVKIENIQVKEVTQON
DGTTTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPPEP
NDVFMVPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLRTG
NNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLYYLS
RINTPSGTTTQSRLQFSQAGASDIRDQSRNWLPGPCYRQQ
RVSKTSADNNNSEYSWIGATKYHLNGRDSLVNPGPAMASH
KDDEEKFFPQSGVLIFGKQGSEKTNVDIEKVMITDEEEIR
TTNPVATEQYGSVSTNLQRGNRQAATADVNTQGAVPGMVW
ONRDIYYQGPIWAKIPHTDGHFHPSPLIGGFGLKHPPPQI
FIKNTPVPANPATTESSTPVNSEFITQYSTGQVSVQIDWEL
QKERSKRWNPEVQFTSNYNKSVNVDETVDINGVYTEPRAL
GTRYLTHHL

AAV4 8VR
SEQ ID NO: 109

AAV4

AAVS

VR

MTDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDN
ARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQ
QLKAGDNPYLKYNHADAEFQQRLQGDTSEGGNLGRAVEQA
KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGK
KGKQPAKKKLVEEDETGAGDGPPEGSTSGAMSDDSEMRAA
AGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTITTSTRT
WVLPTYNNHLYKQISNGTSGGATNDNTYEGE STPWGYFDFE
NREHCHEFSPRDWQRLINNNWGMRPKAMRVKIFNIQVKEVT
ONEGTKTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPP
FPNDVFMVPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLR
TGNNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLYY
LSRTQTTGGTANTQTLGEFSQGGPNTMANQAKNWLPGPSIR
QQRVSTTTGQONNNSNFAWTAGTKYHLNGRWSALTPGPPMA
THKDDEERFFPSNGILIFGKQNAARDNADYSDLIFTSEEE
LAATNATDTDMWGIVADNLQQONTAPQIGTVNSQGAVPGM
VWONRDIYYQGPIWAKIPHTDGHFHPSPLIGGEFGLKHPPP
QIFIKNTPVPANPATTESSTPVNSEITQYSTGQVSVQIDW
EIQKERSKRWNPEVQFTSNYYKSTSVDFAVNTEGVYTEPR
AIGTRYLTHHL

AAV4_8GH
SEQ ID NO: 110

AAV4

AAVS

GH

MIDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDN
ARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQ
QLKAGDNPYLKYNHADAEEFQQRLQGDTSEGGNLGRAVEQA
KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGK
KGKQPAKKKLVEEDETGAGDGPPEGSTSGAMSDDSEMRAA
AGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTTTSTRT
WVLPTYNNHLYKRLGESLQSNTYNGESTPWGYEFDENRFHC
HESPRDWQRLINNNWGMRPKAMRVKIFNIQVKEVITSNGE
TTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPPEFPNDV
EFMVPQYGYCGLVTGNTSQQQTDRNAEFYCLEYFPSQMLRTG
NNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLYYLS
RTQTTGGTANTQTLGFSQGGPNTMANQAKNWLPGPCYRQQ
RVSTTTGQNNNSNFAWTAGTKYHLNGRNSLANPGIAMATH
KDDEERFEFPSNGILIFGKQNAARDNADYSDVMLTSEEEIK
TTINPVATEEYGIVADNLQQONTAPQIGTVNSQGAVPGMVW
ONRDIYYQGPIWAKIPHTDGHFHPSPLIGGEGLKHPPPQI
FIKNTPVPANPATTESSTPVNSEITQYSTGQVSVQIDWEL
QKERSKRWNPEVQFTSNYGQONSLLWAPDAAGKYTEPRATL
GTRYLTHHL

AAV4 _8VRGH
SEQ ID NO: 111

AAV4

AAVS

VRGH

MIDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDN
ARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQ
QLKAGDNPYLKYNHADAEEFQQRLQGDTSEGGNLGRAVEQA
KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGK
KGKQPAKKKLVEEDETGAGDGPPEGSTSGAMSDDSEMRAA
AGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTTTSTRT
WVLPTYNNHLYKQISNGTSGGATNDNTYFGESTPWGYFEFDE
NREHCHF SPRDWQRLINNNWGMRPKAMRVKIFNIQVKEVT
ONEGTKTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPP
FPNDVFMVPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLR
TGNNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLYY
LSRTQTTGGTANTQTLGESQGGPNTMANQAKNWLPGPCYR
QQRVSTTTGONNNSNFAWTAGTKYHLNGRNSLANPGIAMA
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THKDDEERFFPSNGILIFGKONAARDNADYSDVMLTSEEE
IKTTNPVATEEYGIVADNLQQONTAPQIGTVNSQGAVPGM
VWQONRDIYYQGPIWAKIPHTDGHFHPSPLIGGEGLKHPPP
QIFIKNTPVPANPATTESSTPVNSEFITQYSTGQVSVQIDW
EIQKERSKRWNPEVQFTSNYYKSTSVDFAVNTEGVYTEPR
ATIGTRYLTHHL

AAV4 9VR
SEQ ID NO: 112

AAV4

AAV9

VR

MTDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDN
ARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQ
QLKAGDNPYLKYNHADAEFQQRLQGDTSEGGNLGRAVEQA
KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGK
KGKQPAKKKLVFEDETGAGDGPPEGSTSGAMSDDSEMRAA
AGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTTTSTRT
WVLPTYNNHLYKQISNSTSGGSSNDNAYEGESTPWGYFDE
NREHCHEFSPRDWQRLINNNWGMRPKAMRVKIFNIQVKEVT
DNNGVKTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPP
FPNDVFMVPQYGYLTLNDGSQAVGRSSEFYCLEYFPSQMLR
TGNNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLYY
LSKTINGSGQNQQTLKEFSVAGPSNMAVQGRNWLPGPSIRQ
QRVSTTVTQNNNSEFAWPGASSWALNGRWSALTPGPPMAT
HKEGEDREFFPLSGSLIFGKQGTGRDNVDADKLIFTSEEEL
AATNATDTDMWGQVATNHQSAQAQAQTGWVQONQGAVPGMV
WONRDIYYQGPIWAKIPHTDGHEHPSPLIGGEFGLKHPPPQ
IFIKNTPVPANPATTESSTPVNSEFITQYSTGQVSVQIDWE
IQKERSKRWNPEVQFTSNYYKSTSVDFAVNTEGVYTEPRA
IGTRYLTHHL

AAV4 9GH
SEQ ID NO: 113

AAV4

AAV9

GH

MTDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDN
ARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQ
QLKAGDNPYLKYNHADAEFQQRLQGDTSEGGNLGRAVEQA
KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGK
KGKQPAKKKLVEEDETGAGDGPPEGSTSGAMSDDSEMRAA
AGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTITTSTRT
WVLPTYNNHLYKRLGESLQSNTYNGESTPWGYEDENREFHC
HESPRDWQRLINNNWGMRPKAMRVKIEFNIQVKEVTTSNGE
TTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPPFPNDV
FMVPQYGYCGLVTGNTSQQQTDRNAFYCLEYFPSQMLRTG
NNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLYYLS
KTINGSGQONQQTLKESVAGPSNMAVQGRNYIPGPSYRQQR
VSTTVIQNNNSEFAWPGAS SWALNGRNSLMNPGPAMASHK
EGEDRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKT
TNPVATESYGQVATNHQSAQAQAQTGWVQONQGAVPGMVWQ
NRDIYYQGPIWAKIPHTDGHFHPSPLIGGFGLKHPPPQIF
IKNTPVPANPATTESSTPVNSEITQYSTGQVSVQIDWEIQ
KERSKRWNPEVQFTSNYGQONSLLWAPDAAGKYTEPRAIG
TRYLTHHL

AAV4 9VRGH
SEQ ID NO: 114

AAV4

AAV9

VRGH

MIDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDN
ARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQ
QLKAGDNPYLKYNHADAEEFQQRLQGDTSEGGNLGRAVEQA
KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGK
KGKQPAKKKLVEEDETGAGDGPPEGSTSGAMSDDSEMRAA
AGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTTTSTRT
WVLPTYNNHLYKQISNSTSGGSSNDNAYEGE STPWGYFDFE
NREHCHEFSPRDWQRLINNNWGMRPKAMRVKIFNIQVKEVT
DNNGVKTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPP
FPNDVEFMVPQYGYLTLNDGSQAVGRSSEFYCLEYFPSQMLR
TGNNFEITYSFEKVPFHSMYAHSQSLDRLMNPLIDQYLYY
LSKTINGSGONQQTLKEFSVAGPSNMAVQGRNYIPGPSYRQ
QRVSTTVTQNNNSEFAWPGAS SWALNGRNSLMNPGPAMAS
HKEGEDREFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEL
KTTNPVATESYGQVATNHQSAQAQAQTGWVQONQGAVPGMV
WONRDIYYQGPIWAKIPHTDGHFHPSPLIGGFGLKHPPPQ
IFIKNTPVPANPATTEFSSTPVNSEFITQYSTGQVSVQIDWE
IQKERSKRWNPEVQEFTSNYYKSNNVEFAVNTEGVYTEPRA
IGTRYLTHHL
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AAVbo_9VR
SEQ ID NO: 115

AAVbo

AAV9

VR

MSFVDHPPDWLESIGDGFREFLGLEAGPPKPKANQQKQDN
ARGLVLPGYKYLGPGNGLDKGDPVNEFADEVAREHDLSYQK
QLEAGDNPYLKYNHADAEFQEKLASDTSEGGNLGKAVEQA
KKRILEPLGLVETPDKTAPAAKKRPLEQSPQEPDSSSGVG
KKGKQPARKRLNFDDEPGAGDGPPPEGPSSGAMSTETEMR
AAAGGNGGDAGQGAEGVGNASGDWHCDSTWSESHVTTTST
RTWVLPTYNNHLYLQISNSTSGGSSNDNAYEFGESTPWGYE
DENRFHCHF SPRDWQRLINNHWGLRPKSMQVRIFNIQVKE
VIDNNGVKSNNLTSTVQIFADSTYELPYVMDAGQEGSLPP
FPNDVFMVPQYGYLTLNDGSQAVGRSSEFYCLEYFPSQMLR
TGNNFEMVYKFENVPFHSMYAHSQSLDRLMNPLIDQYLYY
LSKTINGSGQNQQTLKE SVAGPSNMAVQGRNWLPGPMMRQ
QRVSTTVTQNNNSEFAWPGASSWALNGRWSNFAPGTAMAT
HKEGEDRFFPLSGSLIFGKQGTGRDNVDADKLMETSEDEL
RATNPRDTDLEGQVATNHQSAQAQAQTGWVQNQGVYPGMV
WODRDIYYQGPIWAKIPHTDGHFHPSPLIGGFGLKSPPPQ
IFIKNTPVPANPATTESPARINSFITQYSTGQVAVKIEWE
IQKERSKRWNPEVQFTSNYYKSNNVEFAVNTEGVYKEPRA
IGSRYLTNHL

AAVbo_9GH
SEQ ID NO: 116

AAVbo

AAV9

GH

MSEFVDHPPDWLESIGDGFREFLGLEAGPPKPKANQQKQDN
ARGLVLPGYKYLGPGNGLDKGDPVNEFADEVAREHDLSYQK
QLEAGDNPYLKYNHADAEFQEKLASDTSEGGNLGKAVEQA
KKRILEPLGLVETPDKTAPAAKKRPLEQSPQEPDSSSGVG
KKGKQPARKRLNFDDEPGAGDGPPPEGPSSGAMSTETEMR
AAAGGNGGDAGQGAEGVGNASGDWHCDSTWSESHVTTTST
RTWVLPTYNNHLYLRLGSSNASDTENGESTPWGYFDENRE
HCHFSPRDWQRLINNHWGLRPKSMQVRIEFNIQVKEVTTSN
GETTVSNNLTSTVQIFADSTYELPYVMDAGQEGSLPPEPN
DVEFMVPQYGYCGLVTGGSSQNQTDRNAFYCLEYFPSQMLR
TGNNFEMVYKFENVPFHSMYAHSQSLDRLMNPLLIDQYLYY
LSKTINGSGONQQTLKESVAGPSNMAVQGRNYIPGPSYRQ
QRVSTTVTIQNNNSEFAWPGAS SWALNGRNSLMNPGPAMAS
HKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEETL
KTTNPVATESYGQVATNHQSAQAQAQTGWVQNQGVYPGMV
WOQDRDIYYQGPIWAKIPHTDGHFHPSPLIGGFGLKSPPPQ
IFIKNTPVPANPATTFSPARINSFITQYSTGQVAVKIEWE
IQKERSKRWNPEVQFTSNYGAQDSLLWAPDNAGAYKEPRA
IGSRYLTNHL

AAVbo_9VRGH
SEQ ID NO: 117

AAVbo

AAVY9

VRGH

MSFVDHPPDWLESIGDGFREFLGLEAGPPKPKANQQKQDN
ARGLVLPGYKYLGPGNGLDKGDPVNEFADEVAREHDLSYQK
QLEAGDNPYLKYNHADAEFQEKLASDTSEGGNLGKAVEQA
KKRILEPLGLVETPDKTAPAAKKRPLEQSPQEPDSSSGVG
KKGKQPARKRLNFDDEPGAGDGPPPEGPSSGAMSTETEMR
AAAGGNGGDAGQGAEGVGNASGDWHCDSTWSESHVTTTST
RTWVLPTYNNHLYLQISNSTSGGSSNDNAYFGESTPWGYE
DENRFHCHF SPRDWQRLINNHWGLRPKSMQVRIFNIQVKE
VIDNNGVKSNNLTSTVQIFADSTYELPYVMDAGQEGSLPP
EFPNDVEFMVPQYGYLTLNDGSQAVGRSSEYCLEYFPSQMLR
TGNNFEMVYKFENVPFHSMYAHSQSLDRLMNPLLDQYLYY
LSKTINGSGONQQTLKEFSVAGPSNMAVQGRNYIPGPSYRQ
QRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMAS
HKEGEDREFFPLSGSLIFGKQGTGRDNVDADKVMITNEEE L
KTTNPVATESYGQVATNHQSAQAQAQTGWVQNQGVYPGMV
WODRDIYYQGPIWAKIPHTDGHFHPSPLIGGFGLKSPPPQ
IFIKNTPVPANPATTEFSPARINSFITQYSTGQVAVKIEWE
IQKERSKRWNPEVQEFTSNYYKSNNVEFAVNTEGVYKEPRA
IGSRYLTNHL

AAVbo_8VR
SEQ ID NO: 118

AAVbo

AAVS

VR

MSEVDHPPDWLESIGDGFREFLGLEAGPPKPKANQQKQDN
ARGLVLPGYKYLGPGNGLDKGDPVNEFADEVAREHDLSYQK
QLEAGDNPYLKYNHADAEEFQEKLASDTSEGGNLGKAVEQA
KKRILEPLGLVETPDKTAPAAKKRPLEQSPQEPDSSSGVG
KKGKQPARKRLNEFDDEPGAGDGPPPEGPSSGAMSTETEMR
AAAGGNGGDAGQGAEGVGNASGDWHCDSTWSESHVTTTST
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RTWVLPTYNNHLYLQISNGTSGGATNDNTYEFGESTPWGYE
DENRFHCHF SPRDWQRLINNHWGLRPKSMQVRIFNIQVKE
VIQNEGTKSNNLTSTVQIFADSTYELPYVMDAGQEGSLPP
FPNDVFMVPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLR
TGNNFEMVYKFENVPFHSMYAHSQSLDRLMNPLLDQYLYY
LSRTQTTGGTANTQTLGESQGGPNTMANQAKNWLP GPMMR
QORVSTTTGONNNSNFAWTAGTKYHLNGRWSNEAPGTAMA
THKDDEERFEFPSNGILIFGKONAARDNADYSDLMEFTSEDE
LRATNPRDTDLEGIVADNLQQONTAPQIGTVNSQGVYPGM
VWQDRDIYYQGPIWAKIPHTDGHFHPSPLIGGEGLKSPPP
QIFIKNTPVPANPATTFSPARINSFITQYSTGQVAVKIEW
EIQKERSKRWNPEVQFTSNYYKSTSVDFAVNTEGVYKEPR
ATIGSRYLTNHL

AAVbo_8GH
SEQ ID NO: 119

AAVbo

AAVS

GH

MSFVDHPPDWLESIGDGEFREFLGLEAGPPKPKANQQKQDN
ARGLVLPGYKYLGPGNGLDKGDPVNFADEVAREHDLSYQK
QLEAGDNPYLKYNHADAEFQEKLASDTSEGGNLGKAVEQA
KKRILEPLGLVETPDKTAPAAKKRPLEQSPQEPDSSSGVG
KKGKQPARKRLNFDDEPGAGDGPPPEGPSSGAMSTETEMR
AAAGGNGGDAGQGAEGVGNASGDWHCDSTWSESHVTITTST
RTWVLPTYNNHLYLRLGSSNASDTENGESTPWGYEFDENRE
HCHESPRDWQRLINNHWGLRPKSMQVRIENIQVKEVTTSN
GETTVSNNLTSTVQIFADSTYELPYVMDAGQEGSLPPEFPN
DVEMVPQYGYCGLVTGGSSQNQTDRNAFYCLEYFPSQMLR
TGNNFEMVYKFENVPFHSMYAHSQSLDRLMNPLIDQYLYY
LSRTQTTGGTANTQTLGFSQGGPNTMANQAKNWLPGPCYR
QORVSTTTGONNNSNFAWTAGTKYHLNGRNSLANPGIAMA
THKDDEERFEFPSNGILIFGKQONAARDNADYSDVMLTSEEE
IKTTNPVATEEYGIVADNLQQONTAPQIGTVNSQGVYPGM
VWQDRDIYYQGPIWAKIPHTDGHFHPSPLIGGEFGLKSPPP
QIFIKNTPVPANPATTFSPARINSFITQYSTGQVAVKIEW
EIQKERSKRWNPEVQFTSNYGAQDSLLWAPDNAGAYKEPR
AIGSRYLTNHL

AAVbo_8VRGH
SEQ ID NO: 120

AAVbo

AAVS

VRGH

MSEFVDHPPDWLESIGDGFREFLGLEAGPPKPKANQQKQDN
ARGLVLPGYKYLGPGNGLDKGDPVNEADEVAREHDLSYQK
QLEAGDNPYLKYNHADAEFQEKLASDTSEGGNLGKAVEQA
KKRILEPLGLVETPDKTAPAAKKRPLEQSPQEPDSSSGVG
KKGKQPARKRLNFDDEPGAGDGPPPEGPSSGAMSTETEMR
AAAGGNGGDAGQGAEGVGNASGDWHCDSTWSESHVTTTST
RTWVLPTYNNHLYLQISNGTSGGATNDNTYFGESTPWGYE
DENRFHCHF SPRDWQRLINNHWGLRPKSMQVRIFNIQVKE
VITQNEGTKSNNLTSTVQIFADSTYELPYVMDAGQEGSLPP
FPNDVFMVPQYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLR
TGNNFEMVYKFENVPFHSMYAHSQSLDRLMNPLLIDQYLYY
LSRTQTTGGTANTQTLGFSQGGPNTMANQAKNWLPGPCYR
QQRVSTTTGQNNNSNFAWTAGTKYHLNGRNSLANPGIAMA
THKDDEERFEFPSNGILIFGKQNAARDNADYSDVMLTSEEE
IKTTNPVATEEYGIVADNLQQONTAPQIGTVNSQGVYPGM
VWQDRDIYYQGPIWAKIPHTDGHFHPSPLIGGEFGLKSPPP
QIFIKNTPVPANPATTEFSPARINSEITQYSTGQVAVKIEW
EIQKERSKRWNPEVQFTSNYYKSTSVDFAVNTEGVYKEPR
AIGSRYLTNHL

AAVS8_9VRGBS
SEQ ID NO: 121

AAVS

AAV9

VRGBS

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEGYST
PWGYFDENRFHCHF SPRDWQRLINNNWGERPKRLSEKLEN
IQVKEVTIDNNGVKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEMIPQYGYLTLNDGSQAVGRSSEYCLEY
FPSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTINGSGONQQTLGFSVAGP SNMAVQGRNWL
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PGPCYRQQRVSTTVTQONNNSEFAWPGGTKYHLNGRNSLAN
PGIAMATHKEGEDREFPLSGILIFGKQGTGRDNVDADKVM
LTSEEEIKTTNPVATEEYGIVATNHQSAQAQAQTGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTEFNQSKLNSFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEG
VYSEPRPIGTRYLTRNL

AAVS8 _9VRGH
SEQ ID NO: 122

AAVS

AAV9

VRGH

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLOAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEGYST
PWGYFDENRFHCHE SPRDWQRLINNNWGERPKRLSEKLEN
IQVKEVTDNNGVKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSEFYCLEY
FPSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSKTINGSGQONQQTLKFSVAGP SNMAVQGRNY I
PGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMN
PGPAMASHKEGEDREFPLSGSLIFGKQGTGRDNVDADKVM
ITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQONQ
GILPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGE G
LKHPPPQILIKNTPVPADPPTTEFNQSKLNSFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEG
VYSEPRPIGTRYLTRNL

AAVanc.110_9VR.PHP
SEQ ID NO: 123

AAVanc.110

AAV9

VR.PHP

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRV I
TTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYFGYSTP
WGYFDENRFHCHESPRDWQRLINNNWGFRPKRLNEKLENI
QVKEVTDNNGVKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNDGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFSYTFEDVPFHSSYAHSQSLDRLMNPLI
DQYLYFLSRTINGSGQNQQTLQFSQAGPSSMANQARNWVP
GPCYRQQRVSTTVTQONNNSEFAWPGATKYHLNGRD SLMNP
GVAMASHKEGEDRFEFPLSGVLIFGKQGTGRDNVDADKVMI
TNEEEIKTTNPVATEEYGAVATNHQSAQTLAVPFKAQAQT
GLVHNQGVLPGMVWQNRDVYLQGPIWAKIPHTDGNEFHPSP
LMGGFGLKHPPPQILIKNTPVPADPPTTENQAKLNSEITQ
YSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEE
AVNTEGVYSEPRPIGTRFLTRNL

AAVanc.110_9VR
SEQ ID NO: 124

AAVanc.110

AAV9

VR

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYFGYSTP
WGYFDENREFHCHESPRDWQRLINNNWGFRPKRLNEKLENI
QVKEVTDNNGVKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNDGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFSYTFEDVPEFHSSYAHSQSLDRLMNPLI
DQYLYFLSRTINGSGQNQQTLQFSQAGPSSMANQARNWVP
GPCYRQQRVSTTVTQNNNSEFAWPGATKYHLNGRDSLMNP
GVAMASHKEGEDRFEPLSGVLIFGKQGTGRDNVDADKVMI
TNEEEIKTTNPVATEEYGAVATNHQSAQAQAQTGLVHNQG
VLPGMVWONRDVYLQGP IWAKIPHTDGNEFHPSPLMGGEGL
KHPPPQILIKNTPVPADPPTTENQAKLNSEITQYSTGQVS
VEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGV
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YSEPRPIGTRELTRNL

AAVanc.110_9GH.PHP
SEQ ID NO: 125

AAVanc.110

AAVY9

GH.PHP

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSEFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNEFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYEGYSTP
WGYFDFNREFHCHE SPRDWQRLINNNWGEFRPKRLNFKLENTI
QVKEVTTNEGTKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQF SYTFEDVPFHSSYAHSQSLDRLMNPLI
DOQYLYFLSRTINGSGONQQTLKESVAGPSNMAVQGRNYIP
GPSYRQQRVSTTVTQONNNSEFAWPGAS SWALNGRNSLMNP
GPAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMI
TNEEEIKTTNPVATESYGQVATNHQSAQTLAVPFKAQAQT
GWVQONQGVLPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSP
ILMGGFGLKHPPPQILIKNTPVPADPPTTENQAKLNSEITQ
YSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDE
AVNTEGVYSEPRPIGTRELTRNL

AAVanc.110_9GH
SEQ ID NO: 126

AAVanc.110

AAVY

GH

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNEFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTP
WGYFDEFNREFHCHE SPRDWQRLINNNWGEFRPKRLNFKLENTI
QVKEVTTNEGTKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFSYTFEDVPFHSSYAHSQSLDRLMNPLI
DOQYLYFLSRTINGSGQONQQTLKESVAGPSNMAVQGRNYIP
GPSYRQQRVSTTVTQONNNSEFAWPGAS SWALNGRNSLMNP
GPAMASHKEGEDRFEFPLSGSLIFGKQGTGRDNVDADKVMI
TNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQONQG
VLPGMVWQNRDVYLQGP IWAKIPHTDGNEHP SPLMGGEGL
KHPPPQILIKNTPVPADPPTTENQAKLNSFITQYSTGQVS
VEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGV
YSEPRPIGTRELTRNL

AAVanc.110_9VRGBS
SEQ ID NO: 127

AAVanc.110

AAV9

VRGBS

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNEFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYFGYSTP
WGYFDENRFHCHESPRDWQRLINNNWGFRPKRLNEKLENTI
QVKEVTDNNGVKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNDGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFSYTFEDVPFHSSYAHSQSLDRLMNPLI
DQYLYFLSRTINGSGQONQQTLQFSVAGPSNMAVQARNWVP
GPCYRQQRVSTTVTQONNNSEFAWPGATKYHLNGRDSLMNP
GVAMASHKEGEDRFEFPLSGVLIFGKQGTGRDNVDADKVMI
TNEEEIKTTNPVATEEYGAVATNHQSAQAQAQTGLVHNQG
VLPGMVWQNRDVYLQGP IWAKIPHTDGNEHP SPLMGGEGL
KHPPPQILIKNTPVPADPPTTENQAKLNSFITQYSTGQVS
VEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGV
YSEPRPIGTRELTRNL

AAVanc.110_8GH
SEQ ID NO: 128

AAVanc.110

AAVS

GH

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNFGQTGDSESVPDPQPLGEPPAAPSGVGS
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NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTP
WGYFDFNREFHCHE SPRDWQRLINNNWGEFRPKRLNFKLENTI
QVKEVTTNEGTKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQF SYTFEDVPFHSSYAHSQSLDRLMNPLI
DOYLYFLSRTQTTGGTANTQTLGESQGGPNTMANQAKNWL
PGPCYRQQRVSTTTGONNNSNFAWTAGTKYHLNGRNSLAN
PGIAMATHKDDEERFFPSNGILIFGKQNAARDNADYSDVM
LTSEEEIKTTNPVATEEYGIVADNLQQONTAPQIGTVNSQ
GVLPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGE G
LKHPPPQILIKNTPVPADPPTTEFNQAKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEG
VYSEPRPIGTRELTRNL

AAV9_anc.110VR
SEQ ID NO: 129

AAV9

AAVanc.110

VR

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQD
NARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLKYNHADAEFQERLKEDTSFGGNLGRAVEQ
AKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIG
KSGAQPAKKRLNEFGQTGDTESVPDPQP IGEPPAARPSGVGS
LTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRV L
TTSTRTWALPTYNNHLYKQISNGTSGGSTNDNAYFGYSTP
WGYFDEFNREFHCHE SPRDWQRLINNNWGEFRPKRLNFKLENTI
QVKEVTTNEGTKTIANNLTSTVQVETDSDYQLPYVLGSAH
EGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFSYEFENVPEFHSSYAHSQSLDRLMNPLI
DOQYLYFLSRTQTTGTAGTQTLKE SVAGPSNMAVQGRNYIP
GPSYRQQRVSTTTNQNNNSNEFAWTGAS SWALNGRNSLMNP
GPAMASHKDDEDRFEPSSGSLIFGKQGAGNDNVDYSQVMI
TNEEEIKTTNPVATESYGQVATNNQSANTQAQTGWVQONQG
ILPGMVWQDRDVYLQGP IWAKIPHTDGNEFHP SPLMGGFGM
KHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVS
VEIEWELQKENSKRWNPEIQYTSNYYKSTNVDEAVNTEGV
YSEPRPIGTREFLTRNL

AAV9_anc.110GH
SEQ ID NO: 130

AAVY

AAVanc.110

GH

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQD
NARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLKYNHADAEFQERLKEDTSFGGNLGRAVEQ
AKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIG
KSGAQPAKKRLNEFGQTGDTESVPDPQP IGEPPAAPSGVGS
LTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRV I
TTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTP
WGYFDENREFHCHESPRDWQRLINNNWGFRPKRLNEKLENI
QVKEVTDNNGVKTIANNLTSTVQVETDSDYQLPYVLGSAH
EGCLPPFPADVEMIPQYGYLTLNDGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFSYEFENVPEFHSSYAHSQSLDRLMNPLI
DQYLYFLSRTQTTGTAGTQTLQFSQAGPSSMANQARNWVP
GPCYRQQRVSTTTNQNNNSNEFAWTGATKYHLNGRDSLMNP
GVAMASHKDDEDRFEPSSGVLIFGKQGAGNDNVDYSQVMI
TNEEEIKTTNPVATEEYGAVATNNQSANTQAQTGLVHNQG
ILPGMVWQDRDVYLQGP IWAKIPHTDGNEHP SPLMGGEFGM
KHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVS
VEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGV
YSEPRPIGTRELTRNL

AAVS8_anc.110VR
SEQ ID NO: 131

AAVS

AAVanc.110

VR

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYEGYST
PWGYFDENRFHCHF SPRDWQRLINNNWGERPKRLSEKLEN
IQVKEVTTNEGTKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSEYCLEY
FPSOMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPL
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IDQYLYFLSRTQTTGTAGTQTLGFSQGGPNTMANQAKNWL
PGPCYRQQRVSTTTNQNNNSNEFAWTGGTKYHLNGRNSLAN
PGIAMATHKDDEDRFFPSSGILIFGKQGAGNDNVDYSQVM
LTSEEEIKTTNPVATEEYGIVATNNQSANTQAQTGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEG
VYSEPRPIGTRELTRNL

AAVS_anc.110GH
SEQ ID NO: 132

AAVS

AAVanc.110

GH

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRV
ITTSTRTWALPTYNNHLYKQISNGTSGGATNDNTYEFGYST
PWGYFDENRFHCHE SPRDWQRLINNNWGERPKRLSEKLEN
IQVKEVTQNEGTKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSEFYCLEY
FPSQMLRTGNNFQFTYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYFLSRTQTTGTAGTQTLQFSQAGP SSMANQARNWY
PGPCYRQQRVSTTTNQNNNSNEAWTGATKYHLNGRDSLMN
PGVAMASHKDDEDREFFPSSGVLIFGKQGAGNDNVDYSQVM
ITNEEEIKTTNPVATEEYGAVATNNQSANTQAQTGLVHNQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTEFNQSKLNSFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSTSVDFAVNTEG
VYSEPRPIGTRELTRNL

Anc.110_8VR
SEQ ID NO: 133

AAVanc.110

AAVS

VR

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRV I
TTSTRTWALPTYNNHLYKQISNGTSGGATNDNTYFGYSTP
WGYFDEFNREHCHE SPRDWQRLINNNWGEFRPKRLNFKLENTI
QVKEVTQNEGTKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFSYTFEDVPFHSSYAHSQSLDRLMNPLI
DOQYLYFLSRTQTTGGTANTQTLQFSQAGP SSMANQARNWV
PGPCYRQQRVSTTTGONNNSNFAWTAATKYHLNGRDSLMN
PGVAMASHKDDEEREFFPSNGVLIFGKONAARDNADYSDVM
ITNEEEIKTTNPVATEEYGAVADNLQQONTAPQIGLVHNQ
GVLPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTEFNQAKLNSFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSTSVDFAVNTEG
VYSEPRPIGTRELTRNL

AAV8 6VR
SEQ ID NO: 134

AAVS

AAVe6

VR

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLOAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISSASTGASNDNTYEFGYSTP
WGYFDENRFHCHESPRDWQRLINNNWGFRPKRLSEKLENI
QVKEVTTNDGVTITIANNLTSTIQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPLI
DQYLYYLSRTQNQSGSAQNKDLGFSQGGPNTMANQAKNWL
PGPCYRQQRVSKTKTDNNNSNETWIGATKYHLNGRNSLAN
PGIAMASHKDDKDKEFPMSGILIFGKESAGASNTALDNVM
LTSEEEIKTTNPVATEEYGIVAVNLQSSSTDPATGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSPLMGGE G
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
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SVEIEWELQKENSKRWNPEIQYTSNYAKSANVDFAVNTEG
VYSEPRPIGTRYLTRNL

AAVS8_6VRGBS
SEQ ID NO: 135

AAVS

AAV6

VRGBS

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQOLQAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISSASTGASNDNTYFGYSTP
WGYFDFNRFHCHEF SPRDWQRLINNNWGFRPKRLSFKLENTI
QVKEVTTNDGVTTIANNLTSTIQVETDSEYQLPYVLGSAH
QGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSEFYCLEYE
PSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPLI
DOYLYYLSRTQNQSGSAQNKDLGESRGSPAGMSVQAKNWL
PGPCYRQQRVSKTKTDNNNSNETWTGATKYHLNGRNSLAN
PGIAMASHKDDKDKFFPMSGILIFGKESAGASNTALDNVM
LTSEEEIKTTNPVATEEYGIVAVNLQSSSTDPATGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYAKSANVDEFAVNTEG
VYSEPRPIGTRYLTRNL

AAV8_6VRGH
SEQ ID NO: 136

AAVS

AAV6

VRGH

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQOLQAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISSASTGASNDNTYFGYSTP
WGYFDFNREFHCHEF SPRDWQRLINNNWGEFRPKRLSFKLENI
QVKEVTTNDGVTITIANNLTSTIQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPLI
DQYLYYLNRTQNQSGSAQNKDLLESRGSPAGMSVQPKNWL
PGPCYRQQORVSKTKTDNNNSNETWITGASKYNLNGRESIIN
PGTAMASHKDDKDKFFPMSGVMIFGKESAGASNTALDNVM
ITDEEEIKATNPVATERFGTVAVNLQSSSTDPATGDVHVM
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTENQSKLNSFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYAKSANVDFAVNTEG
VYSEPRPIGTRYLTRNL

AAVS8_9VRGBS.SA
SEQ ID NO: 137

AAVS

AAVY

VRGBS.
SA

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEGYST
PWGYFDENRFHCHF SPRDWQRLINNNWGERPKRLSEKLEN
IQVKEVIDNNGVKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSEYCLEY
FPSOQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTINGSGONQQTLGFSVAGPANMAVQGRNWL
PGPCYRQQRVSTTVTQNNNSEFAWPGGTKYHLNGRNSLAN
PGIAMATHKEGEDREFPLSGILIFGKQGTGRDNVDADKVM
LTSEEEIKTTNPVATEEYGIVATNHQSAQAQAQTGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEG
VYSEPRPIGTRYLTRNL

AAV8_9VRGBS.ST
SEQ ID NO: 138

AAVS

AAVY9

VRGBS.
ST

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQOAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFEFGQTGDSESVPDPQPLGEPPAAPSGVG
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PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEGYST
PWGYFDENRFHCHF SPRDWQRLINNNWGERPKRLSEKLEN
IQVKEVIDNNGVKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEMIPQYGYLTLNDGSQAVGRSSEYCLEY
FPSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTINGSGONQQTLGFSVAGP TNMAVQGRNWL
PGPCYRQQRVSTTVTQNNNSEFAWPGGTKYHLNGRNSLAN
PGIAMATHKEGEDREFPLSGILIFGKQGTGRDNVDADKVM
LTSEEEIKTTNPVATEEYGIVATNHQSAQAQAQTGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEG
VYSEPRPIGTRYLTRNL

AAV8_9VRGBS.MA
SEQ ID NO: 139

AAVS

AAVY

VRGBS.
MA

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEFGYST
PWGYFDENRFHCHF SPRDWQRLINNNWGERPKRLSEKLEN
IQVKEVIDNNGVKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEMIPQYGYLTLNDGSQAVGRSSEYCLEY
FPSOQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTINGSGONQQTLGFSVAGP SNAAVQGRNWL
PGPCYRQQRVSTTVTQNNNSEFAWPGGTKYHLNGRNSLAN
PGIAMATHKEGEDREFPLSGILIFGKQGTGRDNVDADKVM
LTSEEEIKTTNPVATEEYGIVATNHQSAQAQAQTGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEG
VYSEPRPIGTRYLTRNL

AAVS8_9VRGBS.MI
SEQ ID NO: 140

AAVS

AAVY9

VRGBS.
MI

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEGYST
PWGYFDENRFHCHE SPRDWQRLINNNWGERPKRLSEFKLEN
IQVKEVTDNNGVKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSEFYCLEY
FPSQMLRTGNNEFQFTYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTINGSGONQQTLGFSVAGP SNIAVQGRNWL
PGPCYRQQRVSTTVTQONNNSEFAWPGGTKYHLNGRNSLAN
PGIAMATHKEGEDRFFPLSGILIFGKQGTGRDNVDADKVM
LTSEEEIKTTNPVATEEYGIVATNHQSAQAQAQTGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTEFNQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEG
VYSEPRPIGTRYLTRNL

AAVS8_9VRGBS.MK
SEQ ID NO: 141

AAVS

AAVY9

VRGBS.
MK

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEGYST
PWGYFDENRFHCHE SPRDWQRLINNNWGERPKRLSEKLEN
IQVKEVTIDNNGVKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSEFYCLEY
FPSQMLRTGNNEFQFTYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTINGSGONQQTLGFSVAGP SNXAVQGRNWL
PGPCYRQQRVSTTVTQONNNSEFAWPGGTKYHLNGRNSLAN
PGIAMATHKEGEDRFFPLSGILIFGKQGTGRDNVDADKVM
LTSEEEIKTTNPVATEEYGIVATNHOQSAQAQAQTGTVNSQ
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GALPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTEFNQSKLNSFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEG
VYSEPRPIGTRYLTRNL

AAVS8_9VRGBS.PA
SEQ ID NO: 142

AAVS

AAVY9

VRGBS.
PA

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLOAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEGYST
PWGYFDENRFHCHEFSPRDWQRLINNNWGERPKRLSEKLEN
IQVKEVTDNNGVKTIANNLTSTIQVETDSEYQLPYVLGSA
HQGCLPPFPADVEMIPQYGYLTLNDGSQAVGRSSEYCLEY
FPSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTINGSGONQQTLGFSVAGASNMAVQGRNWL
PGPCYRQQRVSTTVTQNNNSEFAWPGGTKYHLNGRNSLAN
PGIAMATHKEGEDRFFPLSGILIFGKQGTGRDNVDADKVM
LTSEEEIKTTNPVATEEYGIVATNHQSAQAQAQTGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGE G
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEG
VYSEPRPIGTRYLTRNL

AAVancl110_9VRHS
SEQ ID NO: 143

AAVanc.110

AAVY9

VRHS

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISNSTSGGSSNDNTYEFGYSTP
WGYEFDENREFHCHESPRDWQRLINNNWGFRPKRLNEKLENTI
QVKEVTDNNGVKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVEFMIPQYGYLTLNDGSQAVGRSSEFYCLEYFE
PSQMLRTGNNEQF SYTFEDVPFHSSYAHSQSLDRLMNPLI
DQYLYFLSRTINGSGONQQTLQFSQAGPSSMANQARNWVP
GPCYRQQRVSTTVTQONNNSEFAWPGATKYHLNGRDSLMNP
GVAMASHKEGEDRFFPLSGVLIFGKQGTGRDNVDADKVMI
TNEEEIKTTNPVATEEYGAVATNHQ!: AQAQTGLVHNQG
VLPGMVWQNRDVYLQGP IWAKIPHTDGNEHP SPLMGGEGL
KHPPPQILIKNTPVPADPPTTENQAKLNSEITQYSTGQVS
VEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGV
YSEPRPIGTRELTRNL

AAVS8_5VR
SEQ ID NO: 144

AAVS

AAVS

VR

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLOAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQIKSGSVDGSNDNTYFGYSTP
WGYFDENREFHCHESPRDWQRLINNNWGFRPKRLSEKLENI
QVKEVIVQDSTTTIANNLTSTIQVETDSEYQLPYVLGSAH
QGCLPPFPADVEFMIPQYGYLTLNRDNTENPTERSSEYCLE
YFPSQMLRTGNNFQFTYTFEDVPFHSSYAHSQSLDRLMNP
LIDQYLYYLSRTNTGGVQESQGGPNTMANQAKNWLPGPCY
ROQGWNLGSGVNRASVSAFATGTKYHLNGRNSLANPGIAM
ATNNLQGSNTYALENTLIFNSQPANPGTTATYLEGNMLTS
EEEIKTTNPVATEEYGIVATNNQSSTTAPATGTVNSQGAL
PGMVWQNRDVYLQGP IWAKIPHTDGNEFHP SPLMGGEGLKH
PPPQILIKNTPVPADPPTTFNQSKLNSEFITQYSTGQVSVE
IEWELQKENSKRWNPEIQYTSNYNDPQEFVDFAVNTEGVYS
EPRPIGTRYLTRNL

Ancl110_5VR
SEQ ID NO: 145

Ancll10

AAVS

VR

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
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KTGQQPAKKRLNEFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQIKSGSVDGSNDNTYFGYSTPW
GYFDEFNREFHCHESPRDWQRLINNNWGFRPKRLNFKLENIQ
VKEVTVQDSTTTIANNLTSTVQVETDSEYQLPYVLGSAHQ
GCLPPFPADVEMIPQYGYLTLNRDNTENPTERSSFYCLEY
FPSQMLRTGNNEFQFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYFLSRTNTGGVQEFSQAGP SSMANQARNWVPGPCYR
QQOGWNLGSGVNRASVSAFATATKYHLNGRDSLMNPGVAMA
SNNLQGSNTYALENTLIFNSQPANPGTTATYLEGNMITNE
EEIKTTNPVATEEYGAVATNNQSSTTAPATGLVHNQGVLP
GMVWQONRDVYLQGPIWAKIPHTDGNEHP SPLMGGE GLKHP
PPQILIKNTPVPADPPTTENQAKLNSFITQYSTGQVSVEL
EWELQKENSKRWNPEIQYTSNYNDPQFVDFAVNTEGVYSE
PRPIGTREFLTRNL

AAVS8_6VR
SEQ ID NO: 146

AAVS

AAV6

VR

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLOAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISSASTGASNDNTYFGYSTP
WGYFDENREFHCHESPRDWQRLINNNWGFRPKRLSEKLENI
QVKEVTTNDGVTITIANNLTSTIQVETDSEYQLPYVLGSAH
QGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSEFYCLEYE
PSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPLI
DOYLYYLSRTQNQSGSAQNKDLGESQGGPNTMANQAKNWL
PGPCYRQQRVSKTKTDNNNSNETWIGATKYHLNGRNSLAN
PGIAMASHKDDKDKEFPMSGILIFGKESAGASNTALDNVM
LTSEEEIKTTNPVATEEYGIVAVNLQSSSTDPATGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGE G
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYAKSANVDEFAVNTEG
VYSEPRPIGTRYLTRNL

AAVS8_6VRGBS
SEQ ID NO: 147

AAVS

AAV6

VRGBS

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISSASTGASNDNTYEFGYSTP
WGYFDFNREFHCHE SPRDWQRLINNNWGFRPKRLSFKLENI
QVKEVTTNDGVTTIANNLTSTIQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFTYTFEDVPEFHSSYAHSQSLDRLMNPLI
DQYLYYLSRTQNQSGSAQNKDLGFSRGSPAGMSVQAKNWL
PGPCYRQQRVSKTKTDNNNSNETWTGATKYHLNGRNSLAN
PGIAMASHKDDKDKEFPMSGILIFGKESAGASNTALDNVM
LTSEEEIKTTNPVATEEYGIVAVNLQSSSTDPATGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTEFNQSKLNSFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYAKSANVDFAVNTEG
VYSEPRPIGTRYLTRNL

AAVS8_6VRGH
SEQ ID NO: 148

AAVS

AAV6

VRGH

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLOAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISSASTGASNDNTYFGYSTP
WGYFDENRFHCHESPRDWQRLINNNWGFRPKRLSEKLENI
QVKEVTTNDGVITIANNLTSTIQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSEFYCLEYFE
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PSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPLI
DQYLYYLNRTQNQSGSAQNKDLLEFSRGSPAGMSVQPKNWL
PGPCYRQQRVSKTKTDNNNSNETWIGASKYNLNGRESIIN
PGTAMASHKDDKDKFFPMSGVMIFGKESAGASNTALDNVM
ITDEEEIKATNPVATERFGTVAVNLQSSSTDPATGDVHVM
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYAKSANVDFAVNTEG
VYSEPRPIGTRYLTRNL

AAV8 7VRGBS
SEQ ID NO: 149

AAVS

AAV7

VRGBS

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISSETAGSTNDNTYFGYSTP
WGYFDEFNREFHCHE SPRDWQRLINNNWGFRPKRLSEFKLEFNI
QVKEVTTNDGVTITIANNLTSTIQVETDSEYQLPYVLGSAH
QGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSEFYCLEYE
PSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPLI
DQYLYYLSRTQSNPGGTAGNRELGE SQGGPSTMAEQAKNW
LPGPCYRQQRVSKTLDONNNSNEFAWTGATKYHLNGRNSLA
NPGIAMATHKDDEDRFFPSSGILIFGKTGATNKTTLENVM
LTSEEEIKTTNPVATEEYGIVSSNLQAANTAAQTGTVNSQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTEFNQSKLNSFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNEFEKQTGVDFAVNTEG
VYSEPRPIGTRYLTRNL

AAVS8_7VRGH
SEQ ID NO: 150

AAVS

AAV7

VRGH

MAADGYLPDWLEDNLSEGIREWWALKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLQAGDNPYLRYNHADAEFQERLQEDTSEFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSGVG
PNTMAAGGGAPMADNNEGADGVGSSSGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISSETAGSTNDNTYFGYSTP
WGYFDFNREFHCHE SPRDWQRLINNNWGEFRPKRLSFKLENI
QVKEVTTNDGVTTIANNLTSTIQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFTYTFEDVPFHSSYAHSQSLDRLMNPLI
DQYLYYLARTQSNPGGTAGNRELQFYQGGPSTMAEQAKNW
LPGPCFRQQRVSKTLDONNNSNFAWTGATKYHLNGRNSLV
NPGVAMATHKDDEDRFFPSSGVLIFGKTGATNKTTLENVL
MINEEEIRPTNPVATEEYGIVSSNLQAANTAAQTQVVNNQ
GALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTENQSKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNFEKQTGVDFAVNTEG
VYSEPRPIGTRYLTRNL

Ancl10_8VR
SEQ ID NO: 151

Ancl10

AAVS

VR

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISNGTSGGATNDNTYEFGYSTP
WGYFDENREFHCHESPRDWQRLINNNWGFRPKRLNEKLENI
QVKEVTQNEGTKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSEFYCLEYE
PSQMLRTGNNEQFSYTFEDVPFHSSYAHSQSLDRLMNPLI
DOYLYFLSRTQTTGGTANTQTLOFSQAGP SSMANQARNWY
PGPCYRQQRVSTTTGQNNNSNEFAWTAATKYHLNGRDSLMN
PGVAMASHKDDEEREFFPSNGVLIFGKQONAARDNADYSDVM
ITNEEEIKTTNPVATEEYGAVADNLQQQONTAPQIGLVHNQ
GVLPGMVWQONRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
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LKHPPPQILIKNTPVPADPPTTENQAKLNSEITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSTSVDFAVNTEG
VYSEPRPIGTRELTRNL

Ancl10_8VRGBS
SEQ ID NO: 152

Ancll0

AAVS

VRGBS

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
DGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIG
KTGQQPAKKRLNFGQTGDSESVPDPQPLGEPPAAPSGVGS
NTMASGGGAPMADNNEGADGVGNSSGNWHCDSTWLGDRVI
TTSTRTWALPTYNNHLYKQISNGTSGGATNDNTYFGYSTP
WGYEFDENREFHCHESPRDWQRLINNNWGFRPKRLNEKLENI
QVKEVTQONEGTKTIANNLTSTVQVETDSEYQLPYVLGSAH
QGCLPPFPADVEMIPQYGYLTLNNGSQAVGRSSFYCLEYFE
PSQMLRTGNNEQFSYTFEDVPEFHSSYAHSQSLDRLMNPLI
DQYLYFLSRTQTTGGTANTQTLQFSQGGPNTMANQARNWY
PGPCYRQQRVSTTTGQNNNSNFAWTAATKYHLNGRDSLMN
PGVAMASHKDDEEREFFPSNGVLIFGKQONAARDNADYSDVM
ITNEEEIKTTNPVATEEYGAVADNLQQONTAPQIGLVHNQ
GVLPGMVWQNRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
LKHPPPQILIKNTPVPADPPTTENQAKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSTSVDFAVNTEG
VYSEPRPIGTRELTRNL

AAV7_rh10VR
SEQ ID NO: 153

AAV7

rh10

VR

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
NGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPAKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSSVG
SGTVAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYEGYST
PWGYFDENRFHCHE SPRDWQRLINNNWGERPKKLREKLEN
IQVKEVTQONEGTKTIANNLTSTIQVESDSEYQLPYVLGSA
HQGCLPPFPADVEFMIPQYGYLTLNNGSQSVGRSSEFYCLEY
FPSOQMLRTGNNEEFSYSFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLARTQSTGGTAGTQQLQFYQGGPSTMAEQAKNW
LPGPCFRQQRVSTTLSQNNNSNFAWTGATKYHLNGRNSLV
NPGVAMATHKDDEERFFPSSGVLIFGKQGAGKDNVDYSSYV
LMTNEEEIRPTNPVATEEYGIVADNLQQONAAP IVQVVNN
QGALPGMVWQNRDVYLQGP IWAKIPHTDGNEFHP SPLMGGE
GLKHPPPQILIKNTPVPANPPEVFTPAKFASFITQYSTGQ
VSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDEFAVDSQ
GVYSEPRPIGTRYLTRNL

AAV7_rh10VRGBS
SEQ ID NO: 154

AAV7

rh10

VRGBS

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
NGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPAKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSSVG
SGTVAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYEGYST
PWGYFDENRFHCHEFSPRDWQRLINNNWGERPKKLREKLEN
IQVKEVTQONEGTKTIANNLTSTIQVESDSEYQLPYVLGSA
HQGCLPPFPADVEFMIPQYGYLTLNNGSQSVGRSSEFYCLEY
FPSQMLRTGNNEEFSYSFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLARTQSTGGTAGTQQLQFYQAGPNNMSAQAKNW
LPGPCFRQQRVSTTLSQNNNSNFAWTGATKYHLNGRNSLV
NPGVAMATHKDDEERFFPSSGVLIFGKQGAGKDNVDYSSV
LMTNEEEIRPTNPVATEEYGIVADNLQQONAAP IVQVVNN
QGALPGMVWQONRDVYLQGP IWAKIPHTDGNEHP SPLMGGE
GLKHPPPQILIKNTPVPANPPEVFTPAKFASEFITQYSTGQ
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VSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVDSQ
GVYSEPRPIGTRYLTRNL

AAV7_rh10VRGH
SEQ ID NO: 155

AAV7

rh10

VRGH

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQD
NGRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLRYNHADAEFQERLQEDTSEGGNLGRAVEQ
AKKRVLEPLGLVEEGAKTAPAKKRPVEPSPQRSPDSSTGI
GKKGQQPARKRLNFGQTGDSESVPDPQPLGEPPAAPSSVG
SGTVAAGGGAPMADNNEGADGVGNASGNWHCDS TWLGDRV
ITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYEGYST
PWGYFDENRFHCHF SPRDWQRLINNNWGERPKKLREKLEN
IQVKEVIQNEGTKTIANNLTSTIQVESDSEYQLPYVLGSA
HQGCLPPFPADVEMIPQYGYLTLNNGSQSVGRSSEYCLEY
FPSQMLRTGNNFEFSYSFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTQSTGGTAGTQQLLF SQAGPNNMSAQAKNW
LPGPCYRQQRVSTTLSQNNNSNEFAWTGATKYHLNGRDSLV
NPGVAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSV
MLTSEEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNS
QGALPGMVWQNRDVYLQGP IWAKIPHTDGNEHP SPLMGGE
GLKHPPPQILIKNTPVPANPPEVEFTPAKFASEFITQYSTGQ
VSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVDSQ
GVYSEPRPIGTRYLTRNL

AAV9_rh10VRGBS
SEQ ID NO: 156

AAV9

rh10

VRGBS

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQD
NARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLKYNHADAEFQERLKEDTSEGGNLGRAVEQ
AKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIG
KSGAQPAKKRLNFGQTGDTESVPDPQPIGEPPAAPSGVGS
LTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRV I
TTSTRTWALPTYNNHLYKQISNGTSGGSTNDNAYEGYSTP
WGYFDFNREFHCHE SPRDWQRLINNNWGFRPKRLNFKLENT
QVKEVTQNEGTKTIANNLTSTVQVETDSDYQLPYVLGSAH
EGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSEFYCLEYE
PSQMLRTGNNEQFSYEFENVPEFHSSYAHSQSLDRLMNPLI
DQYLYYLSKTISTGGTAGTQQLKEFSVAGPSNMAVQGRNYI
PGPSYRQQRVSTTLSQNNNSNEFAWTGASSWALNGRNSLMN
PGPAMATHKDDEERFFPSSGSLIFGKQGAGKDNVDYSSVM
ITNEEEIKTTNPVATESYGQVADNLQQQONAAPIVGWVQNQ
GILPGMVWQDRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
MKHPPPQILIKNTPVPADPPTAFNKDKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEG
VYSEPRPIGTRYLTRNL

AAV9_rh10VRGH
SEQ ID NO: 157

AAV9

rh10

VRGH

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQD
NARGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYD
QQLKAGDNPYLKYNHADAEFQERLKEDTSEGGNLGRAVEQ
AKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIG
KSGAQPAKKRLNFGQTGDTESVPDPQPIGEPPAAPSGVGS
LTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVI
TTSTRTWALPTYNNHLYKQISNGTSGGSTNDNAYEGYSTP
WGYFDEFNRFHCHE SPRDWQRLINNNWGFRPKRLNEKLEFNI
QVKEVTQNEGTKTIANNLTSTVQVETDSDYQLPYVLGSAH
EGCLPPFPADVEFMIPQYGYLTLNNGSQAVGRSSEFYCLEYE
PSQMLRTGNNEQEFSYEFENVPEFHSSYAHSQSLDRLMNPLI
DQYLYYLSRTQSTGGTAGTQQLLEFSQAGPNNMSAQAKNWL
PGPCYRQQRVSTTLSQNNNSNEFAWTGATKYHLNGRDSLVN
PGVAMATHKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVM
LTSEEEIKTTNPVATEQYGVVADNLQQQONAAPIVGAVNSQ
GALPGMVWQDRDVYLQGPIWAKIPHTDGNEHPSPLMGGEG
MKHPPPQILIKNTPVPADPPTAFNKDKLNSEFITQYSTGQV
SVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEG
VYSEPRPIGTRYLTRNL
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Example 3

Analysis of Engineered Chimeric Capsid Proteins

[00210] DNAsel resistant virus titer analysis was used to characterize the virus packaging
efficiency and production of engineered AAV variants. Five million HEK293 cells were seeded
on a 10 cm cell culture dish and incubated overnight at 37°C. AAV plasmid transfection was
performed using a conventional calcium phosphate transfection protocol using ~20ug total DNA.
Cells were harvested at 72 hours post-transfection and centrifuged at 1,000xg for 15 minutes.
Lysis buffer was added to the cell pellet and samples were subjected to three freeze-thaw cycles
with the addition of DNAsel in the final thaw, followed by an incubation for 30 minutes. Crude
expressed AAV virus was collected in the supernatant after centrifugation to remove cellular
debris at 10,000xg for 30 minutes. EDTA was added to stop the DNasel activity and then the
expressed AAV was incubated at 95°C for 15 minutes to further inactivate the DNase.
Quantitative PCR was performed using a LightCyclerIl according to the Fast Expression Tagman
PCR mix protocol provided from the manufacturer (Roche). Virus titers were calculated and
compared in vg/uL amounts. Each virus titer measurement was performed 3 times. The results

of this DNasel resistant titer analysis are provided below in Table 4 and are ordered from highest

to lowest titer.

[00211] Table 4

Crude AAV AVERAGE | STDEV Crude AAV AVERAGE | STDEV

AAV9_rh10VRGBS 6.60E+08 5.32E+07 | AAV4_2VRGH 2.17E+07 5.87E+06
AAV7T_rh10VRGBS 5.58E+08 7.27E+07 | AAVancl110_9GH 2.13E+07 1.16E+07
AAV7_rh10VR 4.72E+08 1.79E+07 | AAVmo_8GH 2.13E+07 6.34E+06
AAV7T_rh10VRGH 4.19E+08 3.49E+07 | AAVbo_8VR 2.12E+07 2.84E+06
Ancl110_8VRGBS 3.68E+08 3.60E+07 | AAV4 2.04E+07 5.02E+06
AAV9_rh10VRGH 3.31E+08 4.11E+07 | AAV8_9VRGBS 2.02E+07 6.82E+06
AAVS8_5VR 2.47E+08 2.72E+07 | AAV6.2_9GH 1.93E+07 4.25E+06
AAVS 2.10E+08 8.83E+07 | AAVmo_2VRGH 1.69E+07 3.95E+06
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AAV2 1.71E+08 1.01E+08 | AAV6 1.67E+07 3.40E+06
AAVE_TVRGBS 1.58E+08 8.57E+06 | AAVS 1.64E+07 2.35E+06
AAVT 1.50E+08 5.71E+07 | AAV8_ancl10GH 1.54E+07 2.82E+06
AAVS8_6VRGH 1.20E+08 9.65E+06 | AAV6.2_9VRGBS 1.50E+07 3.92E+06
AAVSE_6VR 1.14E+08 1.21E+07 | AAVbo_WT 1.38E+07 1.49E+07
AAVE_6VRGBS 1.12E+08 9.44E+06 | AAV8_9VRGBS.MK | 1.25E+07 6.73E+06
AAVS8_TVRGH 1.03E+08 1.76E+07 | AAVS_9VRGBS.PA 1.12E+07 3.51E+06
Ancl10_5VR 9.13E+07 1.27E+07 | AAV8_6VRGBS 9.42E+06 5.27E+05
AAV9 7.63E+07 2.64E+07 | AAVbo_9GH 9.35E+06 6.75E+06
AAVI12 6.76E+07 3.18E+07 | AAVT_9VRGBS 9.14E+06 2.24E+06
AAVanc110_9VRHS 6.64E+07 5.38E+07 | AAVmo_2VR 8.83E+06 3.08E+06
AAVmo_9VRGH 6.18E+07 1.12E+07 | AAVS_9RGBS.SA 8.65E+06 2.21E+06
AAVancl10_9VR.PHP | 6.06E+07 1.37E+07 | AAVS_9RGBS.ST 8.20E+06 5.97E+06
AAVmo_8VR 5.04E+07 1.09E+07 | AAV8_6VR 7.76E+06 3.65E+06
AAVmo_9VR 4.11E+07 8.80E+06 | AAVE_9VRGBS.MI 7.72E+06 1.59E+05
AAVE_9VRGBS.SmT 4.07E+07 2.11E+07 | AAVE8_9VRGBS.PHP | 7.55E+06 2.52E+06
AAV4_9GH 3.97E+07 6.45E+06 | AAVancl10 7.05E+06 2.26E+06
AAVmo_9GH 3.67E+07 6.29E+06 | AAV8_9VRGBS.MA | 5.36E+06 5.02E+05
AAVbo_8VRGH 3.49E+07 1.12E+07 | AAVancl110_9VRGBS | 5.36E+06 1.12E+06
AAVmol_WT 3.34E+07 7.17E+06 | AAVrh10_9GH 5.13E+06 7.73E+05
AAV4_2GH 3.21E+07 1.06E+07 | AAVancl110_8VR 4.7TE+06 1.60E+06
AAV4_8VR 3.16E+07 4.68E+06 | AAVancl110_8GH 4.64E+06 1.32E+06
AAVancl110_9GH.PHP | 3.12E+07 4.10E+06 | AAVanc80L65 4.07E+06 3.85E+05
AAVmo_8§VRGH 3.11E+07 1.10E+07 | AAVS_9VRGH.PHP 3.66E+06 2.33E+06
AAVbo_9VR 2.97E+07 1.20E+07 | AAVbo_8GH 2.80E+06 8.36E+05
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AAV4_8GH 2.90E+07 3.48E+06 | AAV4_9VR 2.14E+06 N/A
AAVrh10 2.88E+07 5.51E+06 | AAV9_ancl10VR 1.65E+06 3.58E+05
AAVancl110_9VR 2.76E+07 4.72E+06 | AAVE_9VRGH 1.48E+06 2.37E+05
AAV4_9VRGH 2.68E+07 3.75E+06 | AAV8_ancl10VR 1.21E+06 4.89E+05
AAV4_2VR 2.32E+07 6.96E+06 | AAV9_ancl110GH 1.19E+06 3.07E+05
AAVE_6VRGH 2.32E+07 4.88E+06 | Bce36_9GH 8.44E+05 1.96E+05
AAV4_8VRGH 2.26E+07 2.97E+06 | No Cap Control 5.03E+05 3.81E+04

AAVbo_9VRGH 1.13E+05 7.52E+03

[00212] The results in Table 4 demonstrate that AAV virus comprising the engineered
chimeric AAV capsids of the present invention may be successfully produced, although with

varying titers.

[00213] Next, the ability of AAV particles comprising engineered chimeric capsid proteins of
the present invention to transduce cultured cells in vitro was determined. HEK293 and HepG2
cells were seeded at 5x10* cells/well on a 96 well plate and incubated overnight. Etoposide was
added on the day of infection to a final concentration of 4 uM and 20 uM for HEK293 and
HepG?2 cells, respectively. Different crude AAV particles were added at an MOI of 2000 and
transduction data was measured in relative luciferase units (RLU) 72 hours post-infection. The
efficiency of transduction data is provided in Table 5 below and is ordered from the highest to
the lowest transduction ability. As expected, recombinant AAV2 (positive control) exhibited the
best in vitro transduction for both cell lines and most of the engineered chimeric AAVs tested
were shown to have positive (RLU >10%) in vitro transduction properties. These results
demonstrate that not only may AAYV particles comprising the chimeric engineered capsid
proteins of the present invention be successfully produced, but those novel recombinant AAV
particles are functional in that they are capable of transducing either HEK293 or HepG2 cells

with varying efficiencies.
Table 5

HEK293 HepG2
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AAV AVRG  ERROR AAV AVRG  ERROR

AAV2 9.07E+06 8.54E+05 AAV2 2.12E+07 1.59E+06
AAVBce36 2.11E+05 7.57E+04 AAV9_ancl110VR 2.41E+06 2.01E+05
AAV7 1.60E+05 6.77E+04 AAV8_ancl10GH 6.50E+05 3.64E+03
AAV8_9VRGBS 1.06E+05 6.65E+03 AAV8_9VRGBS 6.14E+05 8.37E+03
AAV8_ancl10GH 9.45E+04 8.35E+03 AAVanc110_8GH 6.07E+05 5.75E+04
AAVancl10 7.89E+04 6.14E+04 AAV9 4.14E+05 3.22E+03
AAVancl110_8GH 6.96E+04 1.01E+04 AAV8_ancl10VR 2.76E+05 5.89E+04
AAV5 6.33E+04 4.82E+03 AAV5 2.33E+05 3.16E+03
AAVboWT 5.90E+04 4.36E+03 AAVBce36 1.28E+05 4.46E+04
AAV9 3.85E+04 3.93E+03 AAV?7 9.96E+04 4.20E+04
AAV8_9VRGBS.ST 2.96E+04 4.45E+03 AAVanc110_8VR 7.26E+04 3.83E+03
AAV8 2.93E+04 1.80E+03 AAV9_ancl10GH 6.36E+04 1.45E+04
AAV6.2_9GH 2.61E+04 4.71E+03 rh10 5.83E+04 1.63E+03
AAV8_9VRGH.PHP 2.45E+04 1.43E+04 AAV6 4.13E+04 4.44E+03
AAV8_9VRGBS.PA 1.64E+04 5.58E+03 AAV8_9VRGH.PHP 3.89E+04 2.22E+04
AAV6 1.64E+04 2.29E+03 AAV8 3.54E+04 4.86E+03
AAVancl10_9VR 1.49E+04 3.33E+03 AAVancl110_9VR 3.35E+04 3.91E+03
AAV8_9VRGBS.SA 1.37E+04 1.65E+03 AAVanc110 3.18E+04 2.32E+04
rh10 1.09E+04 1.79E+03 AAVancl110_9GH 2.42E+04 5.33E+02
AAVancl110_9VRHS 1.02E+04 2.26E+03 AAV7_rh10VRGH 8.44E+03 7.72E+02
AAVancl10_8VR 9.67E+03 1.76E+03 AAV_Anc110 8.14E+03 5.22E+01
AAV8_9VRGBS.MI 7.13E+03 3.07E+03 AAV8_9VRGBS.PHP  4.19E+03 2.47E+03
AAV12 5.93E+03 1.97E+03 AAV8_6VR 3.87E+03 8.42E+02
AAV8_9VRGBS.PHP  5.70E+03 3.59E+03 AAVanc110_9VR.PHP 2.66E+03 3.94E+02
AAV9_ancll0VR 5.42E+03 4.20E+03 AAVboWT 2.58E+03 8.17E+02
AAV8_9VRGH 5.24E+03 4.99E+02 no Cap control 2.18E+03 3.70E+02
AAVancl10 _9VRGBS 3.77E+03 2.09E+03 AAV4_2GH 1.61E+03 6.60E+02
AAV8_ancl10VR 3.22E+03 4.17E+03 AAVbo_9GH 1.58E+03 6.33E+02
AAV9_ancl10GH 2.57E+03 1.81E+03 Anc110_8VRGBS 1.45E+03 4.08E+02
AAV7_rh10VRGH 1.70E+03 3.44E+02 AAV9_rh10VRGH 1.30E+03 2.03E+02
AAVancl110_9GH 1.51E+03 9.65E+01 AAV9_rh10VRGBS 1.26E+03 1.10E+02
AAVbo_9GH 1.01E+03 9.05E+01 AAVrh10_9VRGBS 7.92E+02 6.42E+02
AAV_Anc110 9.61E+02 1.78E+02 AAVanc110_9GH.PHP 6.78E+02 2.18E+02
AAVmo_9VRGH 7.29E+02 3.87E+02 AAV8_7VRGH 5.35E+02 1.13E+02
AAVancl10_9VR.PHP 6.95E+02 8.71E+02 AAV4_2VRGH 4.85E+02 3.04E+02
no Cap control 6.85E+02 7.13E+01 AAVmo_8GH 4.71E+02 1.01E+02
AAVrh10_9VRGBS 6.55E+02 6.87E+02 AAVmo_9GH 3.92E+02 9.89E+01
AAV8_7VRGH 4.93E+02 4.72E+02 AAV4_9VRGH 3.76E+02 1.07E+02
AAV7_9GH 4.93E+02 1.35E+02 AAV4_8VRGH 3.10E+02 1.40E+01
AAV8_9VRGBS.MA  4.91E+02 4.35E+01 AAV7_9GH 3.01E+02 9.52E+01
AAV8_6VR 4.52E+02 1.22E+02 AAV4_2VR 2.83E+02 8.36E+00

AAV4_2VR 4.06E+02 2.40E+02 AAV8_6VRGBS 2.63E+02 5.38E+01
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AAV9_rh10VRGH 3.94E+02 1.44E+02 AAVmo_8VRGH 2.52E+02 1.48E+01
Neg 3.19E+02 7.49E+01 AAVBce36_9VRGBS 2.44E+02 2.03E+02
AAV4_2GH 3.04E+02 5.38E+01 AAVBce41l _8VRGBS 2.33E+02 5.34E+01
Anc110_8VRGBS 3.02E+02 5.09E+01 AAV4_9GH 2.10E+02 3.50E+01
AAV4_8VRGH 2.69E+02 2.62E+01 AAV4_8VR 1.97E+02 1.38E+01
AAV8_9VRGBS.MK 2.53E+02 1.10E+01 AAV4_8GH 1.89E+02 2.26E+01
AAVanc110_9GH.PHP 2.49E+02 9.90E+01 AAV8_7VRGBS 1.86E+02 5.92E+01
AAV4_2VRGH 2.49E+02 1.03E+02 AAVbo_8VR 1.57E+02 6.67E-01
AAVmo_8GH 2.49E+02 2.25E+01 AAVmo_8VR 1.53E+02 5.21E+00
AAV4_8GH 2.34E+02 6.31E+01 AAVbo_9VR 1.43E+02 1.07E+01
AAVmo_9GH 2.28E+02 5.11E+01 AAVmo_9VRGH 1.39E+02 6.77E+00
AAVBce36_9VRGBS  2.06E+02 1.55E+02 AAVbo_8VRGH 1.32E+02 1.04E+01
AAVmo_8VRGH 1.92E+02 1.36E+01 AAVmo_9VR 1.26E+02 1.62E+01
AAV9_rh10VRGBS 1.62E+02 9.99E+00 Ancl110_5VR 1.05E+02 1.51E+01
AAVmo_8VR 1.60E+02 3.38E+01 AAV8_5VR 8.55E+01 1.64E+01
AAVBce4l_8VRGBS 1.58E+02 5.01E+01 AAV7_rh10VR 6.67E+01 2.38E+01
AAV4_9VRGH 1.52E+02 1.21E+01 AAV7_rh10VRGBS 5.13E+01 8.74E+00
Ancl110_5VR 1.49E+02 5.87E+00 AAV8_6VRGH 4.75E+01 1.11E+01
AAVbo_9VR 1.37E+02 1.21E+01
AAV4_9GH 1.33E+02 9.27E+00
AAV8_7VRGBS 1.29E+02 1.04E+01
AAV8_7VRGH 1.29E+02 2.00E+01
AAV4_8VR 1.25E+02 8.36E+00
AAVbo_8VR 1.22E+02 2.00E+00
AAVmo_9VR 1.21E+02 1.09E+01
AAVbo_8VRGH 1.21E+02 1.31E+01
AAV8_5VR 1.11E+02 1.94E+01
AAV7_rh10VR 1.10E+02 1.28E+01
AAV8_6VRGBS 9.60E+01 7.39E+00
AAV6.2_9VRGBS 9.53E+01 1.22E+01
AAV7_rh10VRGBS 8.40E+01 3.46E+00
AAV8_6VRGH 7.84E+01 5.62E+00

[00214] Next, the ability of the certain engineered AAV particles of the present invention to
transduce glial cells was investigated. Human glioblastoma US7MG cells were seeded at 5x10*
cells/well on a 96 well plate and incubated overnight. Etoposide was added on the day of
infection to a final concentration of 4uM. Different crude AAV particles were added at an MOI

of 2000 and transduction data was measured in RLU units 72 hours post-infection. As shown in
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efficiencies.

Table 6: US7MG glial cell transduction data:

AAV

AAV2
AAVE8_9VRGBS
AAVS
AAVS8_ancl110GH
AAV9
ancl110_9VR
anc110_9VR.PHP
AAVancl110_8VR
ancl110_9GH
anc110_9GH.PHP
ancl10_8GH

[00215]

-104-

AVERAGE

3.89E+06
1.34E+05
9.51E+04
6.05E+04
2.52E+04
1.05E+04
2.53E+03
1.38E+03
1.19E+03
9.22E+02
4.55E+02

ERROR

5.32E+05
1.74E+04
1.26E+04
8.85E+03
1.68E+03
1.47E+03
5.81E+02
5.67E+01
3.05E+02
2.39E+01
1.57E+01
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Table 6, engineered AAV variants retained the ability to transduce glial cells with various

Neutralization of the engineered AAYV particles of the present invention by antibodies

in human serum was also investigated. HEK293T cells were seeded in density 5x10* cells/well

and incubated overnight. Purified rAAVs were diluted to final titer of 2x10° vg/uL and mixed

with serial dilutions (0 — 10mg/mL) of IVIG for 1 hour. Recombinant AAVs were added onto
HEK293T cells using MOI of 1000 and incubated in 37°C. Seventy-two hours post-infection,

IVIG neutralization was analyzed based on relative luciferase unit (RLU) reading. No etoposide

was used in this study. The results are provided in Table 7. As expected, AAV2 transduction

(positive control) was abolished by the addition of human IVIG. In contrast, certain of the

engineered AAVs tested exhibited IVIG resistant properties.

Table 7: IVIG Neutralization Data:

IVIG (mg/ml) 10 5 25| 125 0.625 0.312 0.156 0.0781 0.039 0.01
AAV2 44 | 55 46 65 73 76 1351 11462 | 71835 | 681882
AAVS5 60 | 56 46 39 725 4872 9210 12821 | 14065 14154
AAVS 29 | 45 49 39 139 2029 13742 32098 | 49373 66066
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AAV9 27 40 53 59 45 444 1462 6820 | 13934 23233
AAVrh10 45 37 59 39 31 537 3429 13190 | 25726 34653
Bce36 32 41 18 78 64 340 3398 21732 | 39388 64691
AAVS 9VRGBS 57| 46 36 42 60 236 1966 7223 | 12080 20501
AAVancl10_9VR 44 55 57 40 45 126 363 1473 2161 3462
Bcedl 36 | 33 47 44 58 643 3644 10161 | 15275 25008
Bba41 40| 38 55 47 45 57 1096 4459 6661 8308
Bba42 27 17 32 31 47 42 260 2125 2964 4203
Bba43 44 35 42 36 28 288 2130 6457 | 12626 18284
AAV6.2-9GH 26 | 35 45 37 39 82 159 2691 | 12087 38922
AAVS8-9VRGH 39| 31 37 39 38 110 1408 6235 | 10488 16625
AAV7 38 44 26 44 58 276 500 2891 5432 10224
AAV6 471 39 103 | 206 81 101 577 2319 5734 9976
AAVBba30 32| 34 34 57 48 45 349 1688 3335 6203
AAVancl10 42 39 14 43 36 105 462 1354 2822 4005
AAVancl10-

9VRGBS 29 37 35 39 48 39 172 819 2172 2922
[00216] Some of the engineered AAV particles have their GBS region substituted with a GBS

region donated from a different AAV capsid sequence. The effect of this substitution on glycan

binding properties was investigated. For example, galactose binding was investigated in an

engineered AAYV variant having the AAVS8 backbone sequence with a substitution of all of the
variable regions (VR I through VR IX) plus the GBS region from AAV9 (AAV8_9VRGBS).

Pro3, Lecl and Lec2 cells were seeded at 5x10” cells/well on a 96 well plate and incubated

overnight, then chilled at 4°C for 30 minutes prior to infection. Recombinant AAV particles were
added at an MOI of 10,000 and incubated at 4°C for another 2 hours. After two washes with
DMEM media, cells were incubated at 37°C in DMEM, 10% fetal calf sera for 48 hours and

RLU were measured. As shown in Table 8, this particular engineered AAV variant exhibited the

ability to bind to Lec2, similar to wild type AAV9, demonstrating that the glycan binding

properties of an AAV virus comprising an engineered chimeric AAV capsid protein of the

present invention are determined by the donor source of the GBS region swapped into the

backbone sequence.

Table 8: Glycan Binding Data

;;;;;;;; ‘ ! ‘ ‘ AVERAGE
AAVY 4.21E+03  1.76E+03 3.56E+03  6.82E+02 1.22E+05  2.90E+04
AAV8_9VRGH 3.11E+03  9.29E+02 1.79E+03  4.04E+02 LI19E+05  2.34E+04
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AAV8 OVRGBS  3.72E+03  7.71E+02 336E+03  L.I14E+03 1.09E+05  4.21E+04
AAV62 9GH 5.58E+02  1.O6E+02 1.90E+02  7.55E+01 7.70E+04  2.11E+04 |
AAVancl10_ 9VRGBS4.26E+02  1.05E+02 3.71E+02  6.52E+01 2.67E+04  7.26E+03
AAVS A74E+03  146E+03 637E+03  470E+03 134E+04  7.21E+03 |
AAVBced1 8.79E+03  2.50E+03 4.74E+03  2.17E+03 820E+03  220E+03
AAVancll0 1.48E+03  7.36E+02 6.61E+02  2.88E+02 2.25E+03  2.32E+02
AAVBce36 124E+03  3.10E+02 2.15E+03  1.60E+03 1.52E+03  1.92E+02
AAV7 2.57E+02  S.02E+01 3.66E+02  2.08E+02 6.10E+02  2.67E+02 |
AAVanc110_9VR  337E+02  9.74E+01 285E+02  6.08E+01 577E+02  2.20E+02
AAV6 3.91E+03  1.18E+03 4.12E+02  1.75E+02 5.62E+02  7.22E+01
AAVancl10 9GH ~ 4.25E+01  7.55E+00 4.05E+01  134E+01 1.64E+02  1.26E+02 |
AAVBbad3 520E+01  1.34E+01 S45E+01  8.70E+00 131E+02  5.94E+01 |
AAVS 3.66E+04  3.45E+03 1.84E+02  5.09E+01 128E+02  3.07E+01
AAVBbad2 '730E+01  1.37E+01 6.00E+01  2.16E+01 1.16E+02  2.03E+01
AAVBbadl 7.25E+01  1.33E401 5.55E+01  8.54E+00 9.60E+01  3.07E+01
AAVBba30 9.35E+01 7.24E+01 850E+01 ~ 456E+01 4.75E+01  1.70E+01 .
[00217] In order to determine the tissue specific infectivity of the AAV capsids disclosed

herein, AAV comprising each of the capsids and expressing the luciferase transgene were
generated (AAV-RSV-egfp-T2A-Fluc2). Male Balb/C mice were purchased from Charles River
Breeding Laboratories. A dose of 2 x 10" vg/kg of AAV-RSV-egfp-T2A-Fluc2 vector was
injected into the tail vein of § week old mice. At 3 and 5 weeks post injection, in vivo
bioluminescent imaging was performed using an in vivo imagining device (IVIS Lumina LT
obtained from PerkinElmer Inc., Waltham, MA). In brief, the mice were anesthetized with 2%
isofluorane and oxygen. 150 pl of 30 mg/ml of RediJect D-Luciferin Bioluminescent Substrate
was injected intraperitoneally. Ten minutes after substrate injection, the animals were imaged
with the in vivo imaging device using its cooled charge-coupled device (CCD) camera. Images
were takes in the dorsal positions of the animals. Anesthesia was maintained throughout the

entire imaging session by isofluorane-oxygen delivery in the light-tight imaging chamber.

[00218]

Various organs were harvested and imaged using the imaging device. The measurement

The mice were sacrificed after the imaging sessions at 5 weeks post AAV injection.

conditions were the same as those used for in vivo imaging.
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[00219] For imaging, a gray-scale photograph of the animals was acquired, followed by
bioluminescence image acquisition. Image data was processed and analyzed using living image
software version 4.5.2 (PerkinsElmer Waltham, MA). Regions of interest (ROIs) were traced
surrounding each animal as well as individual organs to quantify the total flux (TF)
(photons/second) being released by luciferase activity. Total flux activity is a proxy for AAV
infectivity of each organ system and is shown for each AAV capsid in Table 9. To further
characterize the tissue specific infectivity imparted by various capsids, tissue from infected mice
was harvested and sectioned. The percent of cells expressing GFP was quantitated for each (see
Table 10). These data show that AVV harboring specific capsids and chimeric capsids
demonstrate different tissue specificities, for example some AAV are more active in liver while
others are more active in muscle tissue. In particular, the data demonstrate that capsids
AAVanc110_9VR and Bba41 produce recombinant AAV that have a high degree of specificity
for muscle cells. Accordingly, recombinant AAV comprising capsid AAVanc110_9VR or

capsid Bba41 would be useful for targeted transgene delivery to muscle cells.

Table 9: Total Flux in Tissue (photons/sec/cmzlradian): presented as AVE/(STD)

Capsid Brain Lung Heart Liver Spleen Kidney Gast.* Quad. ** Front
Limb
AAVH 2.14E+04 9.41E+05 9.57E+03 2.75E+06 2.63E+03 1.11E+04 2.38E+04 1.12E+04 1.45E+03
(5.75E+03) (4.50E+05) | (2.80E+03) (6.58E+05) (1.94E+03) (1.75E+03) (1.44E+04) (7.74E+03) (6.40E+02)
AAVS 2.31E+06 4.83E+06 6.57E+06 4.58E+08 7.34E+05 2.63E+06 6.87E+06 9.25E+06 1.91E+05
(7.88E+05) (2.34E+06) | (1.71E+06) (1.82E+08) (2.84E+05) (5.58E+05) (4.71E+06) (4.83E+06) (1.55E+04)
AAVY 2.35E+06 2.21E+06 1.71E+07 1.75E+08 557E+05 1.54E+06 4.59E+07 4.63E+07 2.58E+06
(4.35E+05) (7.75E+05) | (4.45E+06) (4.65E+07) (2.64E+05) (8.70E+05) (4.75E+07) (2.21E+07) (2.10E+06)
AAVB_9VRGBS 8.18E+05 2.02E+06 2.75E+06 1.80E+08 1.79E+05 8.84E+05 1.49E+06 1.46E+06 1.00E+05
(2.02E+05) (1.58E+06) | (6.56E+05) (3.48E+07) (1.56E+04) (1.70E+05) (5.65E+05) (1.07E+05) (5.20E+04)
Anc110_9VR 1.87E+06 7.79E+05 1.28E+07 1.80E+07 5.83E+05 9.34E+05 1.72E+08 8.88E+07 2.69E+06
(1.68E+06) (2.73E+05) | (4.54E+06) (4.25E+06) (7.37E+05) (5.53E+05 (1.84E+08) (6.55E+07) (1.74E+06)
Anc110_9GH 6.22E+03 1.07E+04 5.56E+03 3.62E+05 5.75E+03 1.07E+04 1.57E+04 8.06E+03 3.96E+03
(2.26E+03) (3.30E+03) | (2.25E+03) (1.87E+05) (2.01E+03) (2.49E+03) (1.86E+04) (2.92E+03) (1.25E+03)
Anc110_9VRGBS | 9.71E+04 2.644E+05 | 2.75E+06 1.30E+07 2.91E+04 4.50E+05 1.95E+07 2.17E+07 5.64E+05
(2.92E+04) (8.05E+04) | (1.55E+06) (3.93E+06) (2.52E+03) (1.12E+05) (1.77E+07) (1.23E+07) (3.67E+05)
AAVE 5.72E+03 6.60E+04 7.61E+04 9.23E+06 4.98E+03 1.87E+04 1.68E+04 3.19E+04 1.72E+03
(3.77E+03) (4.18E+04) | (3.87E+04) (5.37E+06) (4.23E+03) (1.14E+04) (2.82E+04) (4.26E+04) (2.34E+03)
AAVanc110 1.12E+05 9.13E+05 5.18E+05 150E+08 1.14E+05 5.25E+05 2.31E+05 3.34E+05 1.65E+04
(3.58E+04) (3.58E+05) | (3.01E+05) (5.98E+07) (2.32E+04) (1.86E+05) (1.02E+05) (1.80E+05) (1.16E+04)
AAV6.2_9GH 3.20E+05 9.94E+05 1.41E+07 5.63E+07 9.32E+04 1.21E+06 9.56E+07 6.96E+07 1.46E+06
(1.59E+05) (3.22E+05) | (4.99E+06) (1.66E+07) (3.59E+04) (3.78E+05) (7.74E+07) (2.16E+07) (6.74E+05)
AAV8_9VRGH 9.10E+04 1.32E+06 7.74E+05 2.02E+08 1.36E+05 5.88E+05 5.33E+05 1.02E+06 4.86E+04
(3.29E+04) (5.46E+05) | (6.25E+05) (6.00E+07) (5.76E+04) (9.00E+04) (4.37E+05) (8.28E+05) (3.59E+04)
AAVT 1.47E+05 1.03E+06 8.04E+05 1.47E+08 1.47E+05 1.13E+06 7.04E+05 6.52E+05 4.42E+04
(1.16E+05) (7.65E+05) | (5.40E+05) (6.17E+07) (3.72E+04) (1.10E+06) (4.48E+05) (4.34E+05) (2.04E+04)
AAVBce36 1.58E+05 3.55E+05 1.35E+06 153E+08 4.15E+05 3.77E+05 4.06E+05 7.02E+05 1.76E+04
(1.31E+04) (5.40E+04) | (6.18E+05) (5.03E+06) (1.13E+05) (8.99E+04) (2.02E+05) (6.58E+05) (1.91E+04)
AAVBced1 1.07E+05 3.92E+05 7.54E+05 1.49E+08 5.79E+05 5.35E+05 3.32E+06 1.64E+06 5.18E+04
(4.06E+04) (4.13E+04) | (6.44E+04) (5.00E+06) (2.54E+05) (4.75E+05) (4.62E+06) (5.94E+05) (3.47E+04)
AAVBbad1 2.43E+05 3.75E+05 9.63E+06 1.36E+07 6.70E+04 9.90E+05 1.79E+08 2.32E+08 3.62E+06
(1.67E+05) (1.73E+05) | (1.65E+06) (5.13E+06) (3.89E+04) (3.93E+05) (8.15E+07) (2.25E+07) (1.34E+06)
AAVBba42 2.17E+05 4.35E+05 9.54E+06 1.65E+07 5.23E+04 1.12E+06 2.68E+08 1.62E+08 4.94E+06
(2.10E+04) (4.16E+05) | (8.14E+05) (7.75E+06) (1.76E+04) (4.41E+05) (2.35E+08) (2.70E+07) (1.99E+06)
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AAVBbad3 T50E+05 | 4.11E+05 | T41E+06 | 200E+07 EATE+04 | 7.45E+05 | 3.90E+07 6.60E+07 851E+05
(7.00E+04) | (1.98E+05) | (3.12E+06) | (3.64E+06) (320E+04) | (1.86E+05) | (1.04E+07) (3.12E+07) (4.08F-+05)

AAVBba30 110E+05 | 474E+05 | 3.10E+06 124E+07 199E+04 | 5.18E+05 | 2.00E+07 2.38E+07 5.77E+05
(6.96E+04) | (2.55E+05) | (1.43E+06) | (3.66E+06) (1.00E+04) | (9.89E+04) | (8.52E+06) (7.17E+06) (2.65E+05)

AAVTZ 50BE+03 | 1.72E405 | 174E+04 | 417E+06 1T44E+03 | 2.20E+04 | 2.48E+05 6.63E+05 2.02E+04
(3.05E+03) | (8.26E+04) | (1.86E+03) | (1.29E+06) (926E+02 | (1.56E+04) | (1.45E+05) (1.90E-+05) (6.39E-+04)

AAVBba33 1.86E+04 | 220E+06 | 2.37E+04 1.18E+07 265E+04 | 356E+04 | 2.79E+04 1.22E+04 7.75E+03
(1.11E+04) | (1.20E+06) | (1.35E+04) | (5.28E+06) (136E+04) | (1.80E+04) | (3.18E+04) (6.27E+03) (8.64E+03)

AAVBba26 8OOE+02 | 741E+03 | 27E+04 | 251E+04 810E+02 | 228E+03 | 7.38E+04 8.65E+04 9.35E+03
(2.33E+03) | (6.31E+03) | (1.18E+04) | (7.43E+03) (1.82E+03) | (2.27E+03) | (4.11E+04) (6.90E-+04) (4.67E+03)

AAVBbad4 141E+04 | 876E+04 | 529E+05 | B.0GE+05 6.90E+03 105E+05 | 2.17E+06 1.94E+06 6.40E+04
(1.05E+04) | (4.40E+04) | (287E+05) | (4.43E+05) (853E+03) | (1.11E+05) | (1.47E+06) (1.63E:+06) (3.60E+04)

AAVIh10 44TE+04 | 1.29E+05 | 190E+05 | 684E+07 4BBE+04 | 203E+05 | 6.30E+05 459E+05 4.38E+04
(1.29E+04) | (452E+04) | (1.05E+05) | (1.84E+07) (134E+04) | (1.13E+05) | (5.22E+05) (2.48E-+05) (6.63E+04)

AAVBfm25 284E+04 | 215E+05 | 166E+05 | 4.72E+07 437E+04 | 2.46E+05 1.29E+07 1.77E+05 2.63E+04
(1.71E+04) | (1.60E+05) | (1.14E+05) | (331E+07) (295E+04) | (1.99E+05) | (252E+07) (8.78E+04) (4.27E+04)

AAVBIm34 408E+04 | 1.29E+05 | 112E+406 | 458E+07 593E+04 | 290E+05 | 4.86E+06 4 56E+06 5.36E+04
(395E+03) | (5.91E+04) | (BO4E+05) | (1.40E+07) (220E+04) | (1.26E+05) | (4.35E+06) (3.15E:+06) (2.67E+04)

AAVBceT8 520E+04 | 210E+05 | 185E+05 1.03E+08 857E+04 | 2.65E+05 1.19E+05 1.72E+05 261E+03
(551E+04) | (1.89E+05) | (1.23E+05) | (1.30E+08) (851E+04) | (3.36E+05) | (7.19E+04) (1.30E+05) (1.64E+03)

AAVBIM28 TT2E+04 | 262E405 | 121E+406 | 7.27E+07 686E+04 | 3.76E+05 1.93E+06 2.29E+06 8.59E+04
(327E+04) | (8.93E+04) | (4.38E+05) | (283E+07) (300E+04) | (1.31E+05) | (7.29E+05) (1.09E-+06) (4.89E-+04)

AAVBce20 436E+04 | 218E+05 | 648E+05 | 448E+07 582E+05 | 485E+05 | 359E+07 2.77E+06 192E+05
(1.80E+04) | (8.33E+04) | (259E+05) | (1.14E+07) (258E+04) | (1.74E+05) | (7.32E+07) (1.06E-+05) (6.47E+04)

*Gast. = Gastrocnemius

**Quad. = Quadriceps

Table 10

Diaphragm Quadriceps Gast. Heart Liver

AAVS 0% 5% 2% NA 8%

AAVS 15% 2% 22% NA 18%

AAVancl10_9VR | 49% 29% 48% 18% 0.6%

Bba41 70% 24% 34% 32% 0.2%
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What is Claimed:

1. An adeno-associated virus (AAV) comprising a capsid protein, wherein the capsid
protein comprises an amino acid sequence that is at least 95% identical to (i) any one of SEQ ID
NOS:15-89, (ii) the VP2 region of any one of SEQ ID NOS:15-89, or (iii) the VP3 region of any
one of SEQ ID NOS:15-89, and further comprising a transgene comprising a heterologous gene
operably linked to regulatory sequences that control expression of the heterologous gene in a

host cell.

2. The AAV of claim 1, wherein the capsid protein comprises the amino acid sequence of (i)
any one of SEQ ID NOS:15-89, (ii) the VP2 region of any one of SEQ ID NOS:15-89, or (iii) the
VP3 region of any one of SEQ ID NOS:15-89.

3. The AAYV of claim 1 or 2 further comprising AAV inverted terminal repeats.

4. A composition comprising the AAV of any one of claims 1 to 3 and a physiologically

compatible carrier.

5. A method of delivering a transgene to a cell comprising contacting the cell with the AAV

of any one of claims 1-3.

6. The method of claim 5, wherein the cell is a muscle cell.
7. The method of claim 5 or 6, wherein the transgene encodes a microdystrophin.
8. A method of treating a subject suffering from a disorder or disease associated with

abnormal activity of an endogenous protein comprising administering to the subject an effective
amount of an AAV comprising a capsid protein, wherein the capsid protein comprises an amino
acid sequence that is at least 95% identical to (i) any one of SEQ ID NOS:15-89, (ii) the VP2
region of any one of SEQ ID NOS:15-89, or (iii) the VP3 region of any one of SEQ ID NOS:15-
89, and wherein the AAV comprises a transgene encoding a biologically active copy of the

protein.

9. The method of claim 8, wherein the disorder or disease is Duchenne muscular dystrophy

and wherein the transgene encodes a microdystrophin.
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10. A vector comprising a nucleic acid sequence encoding an adeno-associated virus (AAV)
capsid protein having an amino acid sequence that is at least 95% identical to (i) any one of SEQ
ID NOS:15-89, (ii) the VP2 region of any one of SEQ ID NOS:15-89, or (iii) the VP3 region of
any one of SEQ ID NOS:15-89.

11. The vector of claim 10, wherein the nucleic acid sequence is operably linked to a

heterologous regulatory element that controls expression of the capsid protein in a host cell.
12. A cell comprising the vector of claim 10 or 11.

13. Use of an AAV according to any one of claims 1-3 in the preparation of a medicament

for the treatment of a disorder or disease.

14. The use of claim 13, wherein the disorder or disease is associated with abnormal activity
of an endogenous protein and further wherein the AAV comprises a transgene that encodes a

biologically active copy of the protein.

15. The use of claim 14, wherein the disorder or disease is Duchenne muscular dystrophy and

the transgene encodes a microdystrophin.

16. A composition comprising an AAV of any one of claims 1-3 for the treatment of a

disease or disorder.

17. The composition of claim 16, wherein the disorder or disease is Duchenne muscular

dystrophy and the transgene encodes a microdystrophin.

18. An adeno-associated virus (AAV) comprising a chimeric capsid protein having a VP1

amino acid sequence of a recipient backbone AAV capsid comprising variable regions I, II, III,
IV, V, VI, VII, VIII and IX, except wherein one or more of variable regions I, II, III, IV, V, VI,
VII, VIII, or IX is replaced by the corresponding variable region from one or more donor AAV

capsids.

19. The AAV of claim 18, wherein only one variable region from the recipient AAV capsid

is replaced by the corresponding variable region from the donor AAV capsid.
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20. The AAV of claim 18, wherein two or more variable regions from the recipient AAV

capsid are replaced by the corresponding variable regions from a single donor AAV capsid.

21. The AAV of claim 18, wherein two or more variable regions from the recipient AAV

capsid are replaced by the corresponding variable regions from two or more donor AAV capsids.

22. The AAV of claim 18, wherein all nine variable regions of the recipient AAV capsid are

replaced by the corresponding variable regions from a single donor AAV capsid.

23. The AAV of any one of claims 18-22, wherein the recipient AAV capsid further
comprises a GBS region or a GH loop region and the GBS region or the GH loop region is

replaced by the corresponding region from one or more donor AAV capsids.

24. The AAV of claim 23, wherein all nine variable regions and the GBS region of the
recipient AAV capsid are replaced by the corresponding variable regions and GBS region from

one or more donor AAV capsids.

25. The AAV of claim 23, wherein all nine variable regions and the GBS region of the
recipient AAV capsid are replaced by the corresponding variable regions and GBS region from

two or more donor AAV capsids.

26. The AAV of claim 23, wherein the GH loop of the recipient AAV capsid is replaced by

the corresponding GH loop region from a donor AAV capsid.

27. The AAV of claim 23, wherein all nine variable regions and the GH loop region of the
recipient AAV capsid are replaced by the corresponding variable regions and GH loop region

from one or more donor AAV capsids.

28. The AAV of any one of claims 18-27, wherein the recipient AAV capsid sequence is any
one of SEQ ID NOS:1-14 and the donor AAV capsid sequences are selected from the group of
sequences consisting of SEQ ID NOS:1-14, and the recipient AAV capsid sequence and the

donor AAV capsid sequences are different.

29. The AAV of any one of claims 18-27, wherein the recipient AAV capsid sequence is any
one of SEQ ID NOS:1-89 and the donor AAV capsid sequences are sclected from the group of
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sequences consisting of SEQ ID NOS:1-89, and the recipient AAV capsid sequence and the

donor AAV capsid sequences are different.

30. The AAV of any one of claims 18-27, wherein the chimeric capsid protein comprises the

amino acid sequence of any one of SEQ ID NOS:90-157.

31. The AAV of any one of claims 18-27 further comprising AAV inverted terminal repeats
and a transgene comprising a heterologous gene operably linked to regulatory sequences that

control expression of the heterologous gene in a host cell.

32. A composition comprising the AAV according to any one of claims 18 to 31 and a

physiologically compatible carrier.

33. A method of delivering a transgene to a cell, the method comprising the step of

contacting the cell with the AAV of claim 31 or the composition of claim 32.

34. The method of claim 33, wherein the cell is a muscle cell and the transgene encodes
microdystrophin.
35. A method of treating a subject suffering from a disorder or disease associated with

abnormal activity of an endogenous protein comprising administering to the subject an effective
amount of the AAV of claim 31, wherein the heterologous gene encodes a biologically active

copy of the protein.

36. The method of claim 35, wherein the disorder or disease is duchenne muscular dystrophy

and the transgene encodes microdystrophin.

37. A vector comprising a nucleic acid sequence encoding a chimeric adeno-associated virus
(AAV) capsid protein, wherein the chimeric AAV capsid protein comprises a VP1 amino acid
sequence of a recipient AAV capsid sequence having variable regions I, II, III, IV, V, VI, VII,
VIII and IX, and wherein one or more of variable regions I, IL, III, IV, V, VI, VII, VIII, or IX is
replaced by the corresponding variable region from a donor AAV capsid sequence, wherein the
amino acid sequences of the chimeric AAV capsid protein and the recipient capsid sequence are

different.
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38. The vector of claim 37, wherein the nucleic acid sequence is operably linked to a
heterologous regulatory element that controls expression of the chimeric AAV capsid protein in

a host cell.

39. A cDNA comprising a nucleic acid sequence encoding a a chimeric capsid protein having
a VP1 amino acid sequence of a recipient backbone AAV capsid comprising variable regions I,
IL 11, IV, V, VI, VII, VIII and IX, and wherein one or more of variable regions L, II, III, IV, V,
VL, VII, VIII, or IX is replaced by the corresponding variable region from one or more donor

AAV capsids.
40. A cell comprising the vector of claim 37 or 38 or the cDNA of claim 39.

41. Use of an AAV according to any of claims 18-31 in the preparation of a medicament for

the treatment of a disorder or disease.

42. The use of claim 41, wherein the disorder or disease is associated with abnormal activity

of a gene expressed by the AAV.

43. The use of claim 42, wherein the disorder or disease is Duchenne muscular dystrophy and

the transgene encodes microdystrophin.

44. A composition comprising an AAV of any one of claims 18-31 for the treatment of a

disease or disorder.

45. The composition of claim 44, wherein the disease or disorder is Duchenne muscular

dystrophy and the transgene encodes microdystrophin.

46. A method of targeting a transgene to a muscle cell, comprising contacting the muscle cell

with an AAV of any one of claims 18-31.

47. A method of producing an adeno-associated virus (AAV) of any one of claims 1-3 or 18-

31 comprising:

(a) culturing a viral production cell into which has been introduced a first nucleic acid vector

comprising 5” and 3° AAYV inverted terminal repeat sequences flanking a transgene comprising a
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heterologous gene operably linked to regulatory sequences that control expression of the
heterologous gene in a host cell, and a second nucleic acid vector comprising AAV rep and cap
nucleic acids sequences, wherein said cap nucleic acid sequence encodes an AAV capsid that is

at least 95% identical to any of SEQ ID NOS:15-157; and

(b) recovering the AAV from the supernatant of the viral production cell culture.
48. The method of claim 47, wherein the viral production cell is an insect cell.
49. The method of claim 48, wherein the insect cell is an Sf9 cell.

50. The method of claim 47, wherein the first nucleic acid vector is introduced into the viral
production cell by infection of the viral production cell by a baculovirus comprising the first

nucleic acid vector.

51. The method of claim 47, wherein the first and second nucleic acid vectors are introduced
into the viral production cell by infection of the viral production cell by a first baculovirus
comprising the first nucleic acid vector and a second baculovirus comprising the second nucleic

acid vector.

52. An adeno-associated virus (AAV) produced by the method of any one of claims 47-51.



