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Abstract

The present invention relates to an adeno-associated virus (AAV) capsid polypeptide bonded
to a binding peptide comprising an amino acid sequence RGDX'X?X*X* with X! to X* being
independently selected amino acids, for use in treating and/or preventing a muscular disease
and/or in muscle regeneration. The present invention further relates to polynucleotides, host
cells, adeno-associated virus (AAV) capsids, pharmaceutical compositions, uses, and methods

related to said AAV capsid polypeptide.



18 Mar 2026

2026202070

W

10

15

20

25

Modified AAYV capsid polypeptides for Treatment of Muscular Diseases

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a divisional of Australian Application No. 2019258830 filed 26 April
2019, is related to PCT/EP2019/060790, and claims priority from European Application No.
18169822.6 filed 27 April 2018, the disclosure of each of which is incorporated by reference

in its entirety herein for all purposes.
SEQUENCE LISTING

Preceding applications contained a sequence listing which was originally submitted
electronically in ASCII format and is hereby incorporated by reference in its entirety. Said
ASCII copy is 120,327 bytes in size. The instant application contains a sequence listing which
has been submitted electronically as an XML document in the ST.26 format and is hereby
incorporated by reference in its entirety. Said XML copy, created on 16 December 2025, is
named "UH15166PCEP sequence listing.xml" and is 104,951 bytes in size.

BACKGROUND AND DESCRIPTION

The present invention relates to an adeno-associated virus (AAV) capsid polypeptide bonded
to a binding peptide comprising an amino acid sequence RGDX'X?X*X* (SEQ ID NO: 1),
with X! to X* being independently selected amino acids, for use in treating and/or preventing
a muscular disease and/or in muscle regeneration. The present invention further relates to
polynucleotides, host cells, adeno-associated virus (AAV) capsids, pharmaceutical

compositions, uses, and methods related to said AAV capsid polypeptide.

Adeno-associated virus (AAV) vectors have been known to enable transfer and long-term
expression of foreign DNA, including therapeutic genes, in a variety of cell types. The
different serotypes of AAV have been shown to have different tropisms in cultured cells and
within an organism, with AAV9 e.g. having the broadest tropism. Transduction efficiencies
and cell specificities obtainable with AAV vectors comprising unmodified capsids are good

for some cell types, however, they are far too low to be of experimental or therapeutic use for
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most other cell types. A further problem in retargeting AAV is that while it may be possible to
confer a new specificity to an AAV strain by including amino acid exchanges and/or
additional peptides into the capsid protein, frequently a substantial infectivity for the liver, the

major target of AAV, remains, which is undesirable for most applications.

Over the last decade many novel synthetic AAV variants have emerged by using a variety of
capsid engineering techniques, one of which is the insertion of small, 7 amino acid-long,
peptides into an exposed loop of the capsid protein, called variable region VIII (VRVIII). The
implementation of a novel peptide into a wild type capsid has shown to be very promising for
permanently changing the tropism of the variant. Insertion of a peptide P1 (RGDLGLS) into
the capsid gene of AAV9 was found to increase infection of astrocytes (see PhD thesis of
Eike Kienle, Ruprecht-Karls-Universitit Heidelberg, 2014) and primary breast cancer cells
(Michelfelder et al. (2009)).

One desirable target for AAV infection are muscle cells. A variety of AAV variants has been

provided with improved infectivity for these cells (Yu et al (2009), Choudhury et al (2016),

[TEXT CONTINUES ON PAGE 2]
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and Yang et al (2009)); nonetheless, there is still a need in the art for improved AAV vectors
targeting these cells. In various embodiments, the present invention advantageously provides
means and methods to comply with the aforementioned needs, avoiding at least in part the

shortcomings of the prior art.

Any reference to publications cited in this specification is not an admission that the

disclosures constitute common general knowledge in Australia.

Accordingly, the present invention relates to an adeno-associated virus (AAV) capsid
polypeptide bonded to a binding peptide comprising an amino acid sequence RGDX!'X*X3X*
(SEQ ID NO: 1), with X! to X* being independently selected amino acids, for use in treating

and/or preventing a muscular disease and/or in muscle regeneration.

As used in the following, the terms ‘“have”, “comprise” or “include” or any arbitrary
grammatical variations thereof are used in a non-exclusive way. Thus, these terms may both
refer to a situation in which, besides the feature introduced by these terms, no further features
are present in the entity described in this context and to a situation in which one or more
further features are present. As an example, the expressions “A has B”, “A comprises B and
“A includes B” may both refer to a situation in which, besides B, no other element is present
in A (i.e. a situation in which A solely and exclusively consists of B) and to a situation in
which, besides B, one or more further elements are present in entity A, such as element C,

elements C and D or even further elements.

Further, as used in the following, the terms "preferably", "more preferably", "most
preferably", "particularly", "more particularly”, "specifically", "more specifically" or similar
terms are used in conjunction with optional features, without restricting further possibilities.
Thus, features introduced by these terms are optional features and are not intended to restrict
the scope of the claims in any way. The invention may, as the skilled person will recognize,
be performed by using alternative features. Similarly, features introduced by "in an
embodiment of the invention" or similar expressions are intended to be optional features,
without any restriction regarding further embodiments of the invention, without any
restrictions regarding the scope of the invention and without any restriction regarding the

possibility of combining the features introduced in such way with other optional or non-

optional features of the invention.
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As used herein, the term "standard conditions", if not otherwise noted, relates to IUPAC
standard ambient temperature and pressure (SATP) conditions, i.e. preferably, a temperature
of 25°C and an absolute pressure of 100 kPa; also preferably, standard conditions include a
pH of 7. Moreover, if not otherwise indicated, the term "about" relates to the indicated value
with the commonly accepted technical precision in the relevant field, preferably relates to the
indicated value £ 20%, more preferably £ 10%, most preferably + 5%. Further, the term
"essentially” indicates that deviations having influence on the indicated result or use are
absent, i.e. potential deviations do not cause the indicated result to deviate by more than +
20%, more preferably £ 10%, most preferably + 5%. Thus, “consisting essentially of” means
including the components specified but excluding other components except for materials
present as impurities, unavoidable materials present as a result of processes used to provide
the components, and components added for a purpose other than achieving the technical effect
of the invention. For example, a composition defined using the phrase “consisting essentially
of” encompasses any known acceptable additive, excipient, diluent, carrier, and the like.
Preferably, a composition consisting essentially of a set of components will comprise less
than 5% by weight, more preferably less than 3% by weight, even more preferably less than
1%, most preferably less than 0.1% by weight of non-specified component(s). In the context
of nucleic acid sequences, the term "essentially identical” indicates a %identity value of at
least 80%, preferably at least 90%, more preferably at least 98%, most preferably at least
99%. As will be understood, the term essentially identical includes 100% identity. The
aforesaid applies to the term "essentially complementary” mutatis mutandis. For the
avoidance of doubt, an expression referring to a compound in the singular (e.g. "a capsid")
may refer to a single instance of said compound, but also to a multitude of instances of said

compound.

As used herein, the term “Adeno-Associated Virus” or “AAV” relates to the group of viruses
containing a short (approx. 4.7 kB) single-stranded DNA and depending in their lytic
replication on the presence of an Adenovirus. AAVs are members of the Parvoviridae family
of viruses. Also contemplated by the present invention are vectors derived from AAV, i.e.
gene transfer vehicles using the capsid polypeptide of AAV to mediate the transfer of
recombinant polynucleotides into target cells. The term “AAV capsid polypeptide” as meant
herein relates to a polypeptide with the activity of self-assembly to produce the proteinaceous
shell of an AAV particle, also referred to as coat protein or VP protein. It is to be understood

that not all AAV capsid polypeptide molecules in a given cell assemble into AAV capsids.
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Preferably, at least 25%, at least 50%, at least 75%, at least 85%, at least 90%, at least 95% of
all AAV capsid polypeptide molecules assemble into AAV capsids. Suitable assays for
measuring this biological activity are described e.g. in Smith-Arica and Bartlett (2001), Curr
Cardiol Rep 3(1): 43-49. Preferably, the AAV capsid polypeptide is the capsid polypeptide of
AAV9 (Genbank Acc. No: AAS99264.1), AAV1 (Genbank Acc. No: AAD27757.1), AAV2
(Genbank Acc. No: AACO03780.1), AAV3 (Genbank Acc. No: AAC55049.1), AAV3b
(Genbank Acc. No: AF028705.1), AAV4 (Genbank Acc. No: AAC58045.1), AAVS
(Genbank Acc. No: AADI13756.1), AAV6 (Genbank Acc. No: AF028704.1), AAV7
(Genbank Acc. No: AANO03855.1), AAVS (Genbank Acc. No: AANO03857.1), AAVI10
(Genbank Acc. No: AAT46337.1), AAVrh10 (Genbank Acc. No: AY243015.1), AAV11
(Genbank Acc. No: AAT46339.1), AAV12 (Genbank Acc. No: ABI16639.1), or AAV13
(Genbank Acc. No: ABZ10812.1), AAVpol (Genbank Acc. No: FJ688147.1). More
preferably, the AAV capsid polypeptide is the capsid polypeptide of AAV9 (Genbank Acc.
No: AAS99264.1).

The term AAV capsid polypeptide, as used herein, preferably includes polypeptide variants of
said capsid polypeptides. As used herein, the term "polypeptide variant" relates to any
chemical molecule comprising at least one polypeptide or fusion polypeptide as specified
elsewhere herein, having the indicated activity, but differing in primary structure from said
polypeptide or fusion polypeptide indicated above. Thus, the polypeptide variant, preferably,
is a mutein having the indicated activity. Preferably, the polypeptide variant comprises a
peptide having an amino acid sequence corresponding to an amino acid sequence of 500 to
1000, more preferably 650 to 800, even more preferably 700 to 770, or, most preferably, 710
to 750 consecutive amino acids comprised in a polypeptide as specified above. Moreover,
also encompassed are further polypeptide variants of the aforementioned polypeptides. Such
polypeptide variants have at least essentially the same biological activity as the specific
polypeptides. Moreover, it is to be understood that a polypeptide variant as referred to in
accordance with the present invention shall have an amino acid sequence which differs due to
at lecast onc amino acid substitution, deletion and/or addition, wherein the amino acid
sequence of the variant is still, preferably, at least 50%, 60%, 70%, 80%, 85%, 90%, 92%,
95%, 97%, 98%, or 99% identical with the amino acid sequence of the specific polypeptide.
The degree of identity between two amino acid sequences can be determined by algorithms
well known in the art. Preferably, the degree of identity is to be determined by comparing two

optimally aligned sequences over a comparison window, where the fragment of amino acid
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sequence in the comparison window may comprise additions or deletions (e.g., gaps or
overhangs) as compared to the sequence it is compared to for optimal alignment. The
percentage is calculated by determining, preferably over the whole length of the polypeptide,
the number of positions at which the identical amino acid residue occurs in both sequences to
yield the number of matched positions, dividing the number of matched positions by the total
number of positions in the window of comparison and multiplying the result by 100 to yield
the percentage of sequence identity. Optimal alignment of sequences for comparison may be
conducted by the local homology algorithm of Smith and Waterman (1981), by the homology
alignment algorithm of Needleman and Wunsch (1970), by the search for similarity method of
Pearson and Lipman (1988), by computerized implementations of these algorithms (GAP,
BESTFIT, BLAST, PASTA, and TFASTA in the Wisconsin Genetics Software Package,
Genetics Computer Group (GCG), 575 Science Dr., Madison, WI), or by visual inspection.
Given that two sequences have been identified for comparison, GAP and BESTFIT are
preferably employed to determine their optimal alignment and, thus, the degree of identity.
Preferably, the default values of 5.00 for gap weight and 0.30 for gap weight length are used.
Polypeptide variants referred to herein may be allelic variants or any other species specific
homologs, paralogs, or orthologs. Moreover, the polypeptide variants referred to herein
include fragments of the specific polypeptides or the aforementioned types of polypeptide
variants as long as these fragments and/or variants have the biological activity as referred to
above. Such fragments may be or be derived from, e.g., degradation products or splice
variants of the polypeptides. Further included are wvariants which differ due to
posttranslational modifications such as phosphorylation, glycosylation, ubiquitinylation,
sumoylation, or myristylation, by including non-natural amino acids, and/or by being

peptidomimetics.

Preferably, the AAV capsid polypeptide variant is a chimeric capsid polypeptide. The term
"chimeric" is understood by the skilled person to relate to any molecule composed of
components originating from at least two different species or strains. Thus, preferably, the
capsid polypeptide variant comprises amino acid sequences derived from capsid polypeptides
of at least two, preferably at least three AAV strains, more preferably of the AAV strains as
specified elsewhere herein. More preferably, the capsid polypeptide variant comprises amino
acid sequences of at least five, preferably at least ten, more preferably at least 20 contiguous
amino acids derived from capsid polypeptides of at least two, preferably at least three AAV

strains. Preferably, the polynucleotide encoding said chimeric capsid polypeptide was
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generated by DNA shuffling, a technique which is, in principle, known to the skilled person.

The term “binding peptide”, as used herein, relates to a peptide comprising, preferably
consisting of, a sequence RGDX'X*X’X"* (SEQ ID NO: 1), with X' to X* being independently
selected amino acids (SEQ ID NO:1). As used herein, the term "amino acid" relates to o-
amino-carboxylic acids, including artificial, i.e. non-naturally occurring, a-amino acids.
Preferably, the amino acid is a naturally occurring amino acid. Preferably, the amino acid is
an L-a-amino acid, more preferably a naturally occurring L-a-amino acid, most preferably is a
proteinogenic amino acid, i.e., preferably, an amino acid naturally incorporated into a
polypeptide during protein biosynthesis. Preferably, in the binding peptide according to SEQ
ID NO:1, X', X%, and X° are independently selected from L, G, V, and A; and X'isS, V, A,
G, or L. In a preferred embodiment, X! is selected from L, Q, D, H, M, P, and K, preferably is
L; X? is selected from G, V, S, D, M, and N, preferably is G; X° is selected from V, M, P, S,
and D, preferably is V; and/or X* is selected from S, N, L, H, and M, preferably is S. In a
further preferred embodiment, in the binding peptide according to SEQ ID NO:1, X' is L. In a
further preferred embodiment, in the binding peptide according to SEQ ID NO:1, X*is G. In a
further preferred embodiment, in the binding peptide according to SEQ ID NO:1, X*is S. In a
further preferred embodiment, X' is L; X% is selected from G and V, preferably is G; X is V;
and/or X" is selected from S and L, preferably is S. In a further preferred embodiment, in the
binding peptide according to SEQ ID NO:1, X' is L, X* is G, and/or X" is S. More preferably,
in the binding peptide according to SEQ ID NO:1, at least one of X* and X’ is G. Even more
preferably, the binding peptide comprises, preferably consists of, the amino acid sequence
RGDLGLS (SEQ ID NO:2), RGDAVGV (SEQ ID NO:3), and/or a sequence comprising at
most two, preferably at most one amino acid substitution compared to one of the aforesaid
specific sequences. Still more preferably, the binding peptide comprises, preferably consists
of, the amino acid sequence RGDLGLS (SEQ ID NO:2) and/or RGDAVGYV (SEQ ID NO:3).
Still more preferably, the binding peptide comprises, preferably consists of, the amino acid
sequence RGDLGLS (SEQ ID NO:2) or the binding peptide comprises, preferably consists
of, the amino acid sequence RGDAVGV (SEQ ID NO:3). Still more preferably, the binding
peptide comprises, preferably consists of, the amino acid sequence RGDLGLS (SEQ ID
NO:2) and/or a sequence comprising at most two, preferably at most one amino acid
substitution compared to said sequence. Most preferably, the binding peptide comprises,

preferably consists of, the amino acid sequence RGDLGLS (SEQ ID NO:2).



18 Mar 2026

2026202070

15

20

25

30

The binding peptide is bonded to the AAV capsid polypeptide. As used herein, the expression
"is bonded" relates to a chemical association between the binding peptide and the AAV capsid
polypeptide having a dissociation constant K4 of at most 10” mol/l (as it is the case with the
Strep-Tag:Strep-Tactin binding). Preferably, said Kg is at most 10° mol/l (as it is the case in
the Strep-Tagll:Strep-Tactin binding), more preferably at most 107 mol/l (as it is typically the
case in antibody:antigen binding), still more preferably at most 10° mol/l, most preferably at
most 107" mol/I (as it is the case for the Streptavidin:Biotin binding). E.g., preferably, biotin-
conjugated binding peptides may be used for bonding to streptavidin-conjugated AAV capsid
polypeptides. Methods of determining dissociation constants are well known to the skilled
artisan and include, e.g., spectroscopic titration methods, surface plasmon resonance

measurements, equilibrium dialysis and the like.

Preferably, the binding peptide is bonded covalently to the AAV capsid polypeptide; thus,
preferably, there is at least one covalent chemical bond connecting the binding peptide to the
AAYV capsid polypeptide. As will be understood, the covalent bonding may be indirect, ¢.g.
via the atoms of a linker molecule. Preferably, the chain of atoms connecting the binding
peptide to the AAV capsid polypeptide comprises at most 20 covalent bonds, more preferably
at most ten covalent bonds, still more preferably at most five covalent bonds. Most preferably,

the binding peptide is bonded directly to the AAV capsid polypeptide.

Preferably, the binding peptide is inserted into the AAV capsid polypeptide, i.e., preferably,
the binding peptide has a direct covalent bond to the AAV capsid polypeptide at its N-
terminus and a direct covalent bond to the AAV capsid polypeptide at its C-terminus,
interrupting the amino acid sequence of the AAV capsid polypeptide. Thus, preferably, the
binding peptide and the AAV capsid polypeptide are continuous in sequence. Accordingly,
the present invention also relates to an adeno-associated virus (AAV) capsid polypeptide
comprising an inserted binding peptide comprising an amino acid sequence RGDX'X*X*X*
(SEQ ID NO: 1), as specified above. Preferably, the binding peptide is inserted at a site of the
capsid polypeptide exposed to the exterior of the AAV capsid, preferably based on structure
predictions and/or experimental data. More preferably, the insertion site of the binding
peptide is at a site exposed to the exterior of the AAV capsid in a manner that does not
interfere with the activity of said polypeptide in capsid assembly. More preferably, the
insertion site of the binding peptide corresponds to amino acid 588 or 589, preferably 588, of
the AAV9 capsid polypeptide. Whether an insertion site in an AAV capsid polypeptide
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corresponds to an insertion site in the AAV9 capsid polypeptide can be established by the
skilled person by known methods, preferably by aligning the amino acids of the capsid
polypeptides, preferably as specified elsewhere herein. In preferred embodiments, the
insertions sites correspond to the amino acids and optionally have the modified flanking
amino acids as shown in Table 1. As will be understood by the skilled person from Table 1,
an insertion site of the binding peptide corresponding to amino acid 588 or 589, preferably
588, of the AAV9 capsid polypeptide, preferably is an insertion site at amino acid 567 to 594
of the actual AAV capsid polypeptide. Thus, preferred insertion sites are 588 or 589, more
preferably 588 in AAV9, and 587, 588, or 589 in chimeric AAV polypeptides, in particular
those used in SEQ ID NOs: 28, 30, 32, and 34. In a preferred embodiment, the sequence of
SEQ ID NO:1 is flanked N-terminally by the amino acids S or R and G, i.e. by SG or RG; and
C-terminally by an A in the capsid polypeptide.

Table 1: Preferred insertion site/flanking amino acids combinations. Amino acids between
which insertion of a peptide is preferred are separated by a "-"; Position indications are
relative to the amino acid sequence of the respective wildtype capsid polypeptide as indicated

elsewhere herein.

insertion sites 1: insertion sites 2:
Serotype In‘sertion Modified Amino Acids Insertion Site quiﬁed Amino
Site (SEQ ID NO:) Acids (SEQ ID NO:)
AAV1 D590 P591 | STD-PAT (36) S588 T589 SSS-TDP (37)
AAV2 R588 Q589 | GNR-QAA (38) N587 R588 RGN-RQA (39)
AAV3Db S586 S587 | LQS-SNT (40) N588 T589 SSN-TAP (41)
AAV4 S584 N585 | DQS-NSN (42) S586 N587 SNS-NLP (43)
AAVS5 S575 S576 | NQS-STT (44) T577 T578 SST-TAP (45)
AAV6 D590 P591 | STD-PAT (46) S588 T589 SSS-TDP (47)
AAV7 N589 T590 | AAN-TAA (48) - -
AAVS N590 T591 | QQN-TAP (49) - -
AAV9 Q588 A589 | SAQ-AQA (50) - -
AAVrh10 [ N590 A591 | QQN-AAP (51) - -
AAVpo.l | N567 S568 | NQN-SNT (52) N569 T570 NSN-THP (53)
AAV12 N592 A593 | NQN-ATT (54) T594 T595 NAT-TAP (55)

Most preferably, the AAV capsid polypeptide is an AAV9 capsid polypeptide and the
insertion site of the binding peptide is amino acid 588 or 589, preferably 588. For the
avoidance of doubt, as used herein, the indication that an insertion site is at amino acid X

means that the binding peptide is inserted between amino acids X and X+1, i.e., preferably,
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the binding peptide is inserted after the indicated amino acid.

Preferably, the AAV capsid polypeptide comprising an inserted binding peptide comprises,
more preferably consists of, the amino acid sequence of SEQ ID NO:12, preferably encoded
by a polynucleotide comprising SEQ ID NO:13; the amino acid sequence of SEQ ID NO:14,
preferably encoded by a polynucleotide comprising SEQ ID NO:15; the amino acid sequence
of SEQ ID NO:16, preferably encoded by a polynucleotide comprising SEQ ID NO:17; the
amino acid sequence of SEQ ID NO:18, preferably encoded by a polynucleotide comprising
SEQ ID NO:19; the amino acid sequence of SEQ ID NO:20, preferably encoded by a
polynucleotide comprising SEQ ID NO:21; the amino acid sequence of SEQ ID NO:22,
preferably encoded by a polynucleotide comprising SEQ ID NO:23; the amino acid sequence
of SEQ ID NO:24, preferably encoded by a polynucleotide comprising SEQ ID NO:25; or the
amino acid sequence of SEQ ID NO:26, preferably encoded by a polynucleotide comprising
SEQ ID NO:27. Also preferably, the (chimeric) AAV capsid polypeptide comprising an
inserted binding peptide comprises, more preferably consists of, the amino acid sequence of
SEQ ID NO:28, preferably encoded by a polynucleotide comprising SEQ ID NO:29; the
amino acid sequence of SEQ ID NO:30, preferably encoded by a polynucleotide comprising
SEQ ID NO: 31; the amino acid sequence of SEQ ID NO:32, preferably encoded by a
polynucleotide comprising SEQ ID NO: 33; or the amino acid sequence of SEQ ID NO:34,
preferably encoded by a polynucleotide comprising SEQ ID NO: 35. More preferably, the
AAV capsid polypeptide comprises, more preferably consists of, the amino acid sequence of

SEQ ID NO:12 or 28.

According to the present invention, the AAV capsid polypeptide preferably comprises or
further comprises an amino acid exchange corresponding to a P504A and/or a G505A amino
acid exchange in AAV9. Whether amino acids correspond in two non-identical AAV capsid
polypeptides can be established by methods known to the skilled person and as described
elsewhere herein, in particular by alignment. An amino acid exchange corresponding to an
exchange for an A, preferably, is an exchange for an A, G, or V, more preferably is an
exchange for an A. Preferably, the AAV capsid polypeptide is an AAV9 capsid polypeptide
and the AAV capsid polypeptide comprises or further comprises a P504A and/or a G505A
amino acid exchange, preferably comprises or further comprises a PS04A and G505A amino

acid exchange.
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The term “treatment” refers to an amelioration of a disease or disorder referred to herein or
the symptoms accompanied therewith to a significant extent. Said treating as used herein also
includes an entire restoration of the health with respect to the diseases or disorders referred to
herein. It is to be understood that treating as used in accordance with the present invention
may not be effective in all subjects to be treated. However, the term shall require that,
preferably, a statistically significant portion of subjects suffering from a disease or disorder
referred to herein can be successfully treated. Whether a portion is statistically significant can
be determined without further ado by the person skilled in the art using various well known
statistic evaluation tools, e.g., determination of confidence intervals, p-value determination,
Student’s t-test, Mann-Whitney test etc.. Preferred confidence intervals are at least 90%, at
least 95%, at least 97%, at least 98% or at least 99%. The p-values are, preferably, 0.1, 0.05,
0.01, 0.005, or 0.0001. Preferably, the treatment shall be effective for at least 20%, more
preferably at least 50%, even more preferably at least 60%, still more preferably at least 70%,
still more preferably at least 80%, most preferably at least 90% of the subjects of a given
cohort or population. As will be understood by the skilled person, effectiveness of treatment is
dependent on a variety of factors including, e.g. disease stage and severity. As will be
understood, the term treatment includes measures preventing and/or delaying progression of a

disease or disorder referred to herein.

The tem “preventing” refers to retaining health with respect to the diseases or disorders
referred to herein for a certain period of time in a subject. It will be understood that the said
period of time is dependent on the amount of the drug compound which has been
administered and individual factors of the subject discussed elsewhere in this specification. It
is to be understood that prevention may not be effective in all subjects treated with the
compound according to the present invention. However, the term requires that a statistically
significant portion of subjects of a cohort or population are effectively prevented from
suffering from a disecase or disorder referred to herein or its accompanying symptoms.
Preferably, a cohort or population of subjects is envisaged in this context which normally, i.e.
without preventive measures according to the present invention, would develop a disease or
disorder as referred to herein. Whether a portion is statistically significant can be determined
without further ado by the person skilled in the art using various well known statistic
evaluation tools discussed elsewhere in this specification. As used herein, the term
prevention, preferably, includes measures of gene therapy, as described elsewhere herein.

Thus, the subject receiving preventive measures may be free of any symptoms of disease, but

10
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may be identified e.g. by gene analysis to have an increased risk of developing a disease or

disorder referred to herein.

The term "muscle” is understood by the skilled person. Preferably, the muscle is a muscle of a
vertebrate, more preferably of a mammal, even more preferably of an animal, most preferably
of a human subject. Preferably, the muscle is a smooth muscle or a striated muscle, more
preferably a striated muscle. Preferably, the muscle is a heart muscle, a skeletal muscle, or a
muscle of the diaphragm. Thus, preferably, a "subject”, as used herein, is a vertebrate, more
preferably a mammal, even more preferably a livestock or companion animal, such as a
chicken, a goose, a duck, a goat, a sheep, a cattle, a pig, a horse, a dog, a cat, a hamster, a rat,

a mouse, a hamster, or a guinea pig. Most preferably, the subject is a human.

The term "muscular disease"” is, in principle, understood by the skilled person. Preferably, the
term relates to a disease amenable to treatment and/or prevention by administration of an
active compound to a muscle, in particular to a muscle cell. Preferably, the muscular disease
is a muscular dystrophy, a cardiomyopathy, a myotonia, a muscular atrophy, a myoclonus
dystonia (affected gene: SGCE), a mitochondrial myopathy, a rhabdomyolysis, a

fibromyalgia, and/or a myofascial pain syndrome.

Preferably, the muscular dystrophy is Duchenne muscular dystrophy (gene affected: DMD),
Becker muscular dystrophy (gene affected: DMD), Limb girdle muscular dystrophy
(Subtypes and affected genes: LGMDIA (Gene: TTID), LGMDIB (Gene: LMNA),
LGMDIC (Gene: CAV3), LGMDID (Gene: DNAJB6), LGMDIE (Gene: DES), LGMDI1F
(Gene: TNPO3), LGMDIG (Gene: HNRPDL), LGMDIH, LGMD2A (Gene: CAPN3),
LGMD2B (Gene: DYSF), LGMD2C (Gene: SGCG), LGMD2D (Gene: SGCA), LGMD2E
(Gene: SGCB), LGMD2F (Gene: SGCD), LGMD2G (Gene: TCAP), LGMD2H (Gene:
TRIM32), LGMD2I (Gene: FKRP), LGMD2J (Gene: TTN), LGMD2K (Gene: POMT1),
LGMD2L (Gene: ANOS), LGMD2M (Gene: FKTN), LGMD2N (Gene: POMT2), LGMD20
(Gene: POMGNT1), LGMD2Q (Gene: PLEC1)), Congenital muscular dystrophy, Distal
muscular dystrophy (Subtypes and affected genes: Miyoshi myopathy (Gene: DYSF), Distal
myopathy with anterior tibial onset (Gene: DY SF), Welander distal myopathy (Gene: TIA1),
Gowers-Laing distal myopathy (Gene: MYH7), Nonaka distal myopathy, hereditary
inclusion-body myositis type 1, distal myopathy with vocal cord and pharyngeal weakness,

ZASP-related myopathy), Facioscapulohumeral muscular dystrophy (Subtypes and affected
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genes: Type 1 (Gene: DUX4), Type 2 (Gene: SMCHDI1)), Oculopharyngeal muscular
dystrophy (affected gene: PABPNI1), and/or myotonic dystrophy (Subtypes and affected
genes: DM1 (Gene: DMPK) and DM2 (Gene: ZNF9)).

Preferably, the myotonia is congenital myotonia (affected gene: CLCNI1; subtypes: Type
Thomsen, Type Becker) and/or Paramyotonia congenital (affected gene: SCN4A).

Preferred types of cardiomyopathy are hypertrophic cardiomyopathy, arrhythmogenic right
ventricular dysplasia, dilated cardiomyopathy, restrictive cardiomyopathy, left ventricular
noncompaction, Takotsubo cardiomyopathy, myocarditis, cosinophilic myocarditis, and
ischemic cardiomyopathy. Preferably, the hypertrophic cardiomyopathy is CMH1 (Gene:
MYH7), CMH2 (Gene: TNNT2), CMH3 (Gene: TPM1), CMH4 (Gene: MYBPC3), CMHS5,
CMH6 (Gene: PRKAG2), CMH7 (Gene: TNNI3), CMHS8 (Gene: MYL3), CMH9 (Gene:
TTN), CMHI10 (Gene: MYL2), CMH11 (Gene: ACTCI), or CMHI12 (Gene: CSRP3).
Preferably, the arrhythmogenic right ventricular dysplasia is ARVDI1 (Gene: TGFB3),
ARVD2 (Gene: RYR2), ARVD3 , ARVD4 , ARVDS5 (Gene: TMEM43), ARVD6, ARVD7
(Gene: DES), ARVDS (Gene: DSP), ARVD9 (Gene: PKP2), ARVDI10 (Gene: DSG2),
ARVDI1 (Gene: DSC2), or ARVDI12 (Gene: JUP).

Preferably, the muscular disease is Duchenne muscular dystrophy, a myotubular myopathy
(Gene: MTM1), Glycogen storage disease type II (Pompe disease, Gene: GAA), or a
cardiomyopathy.

Also preferably, in case the subject is a horse, the muscular disease is Hyperkalemic periodic
paralysis disease (Gene: HYPP); also preferably, in case the subject is a dog, the muscular

disease is canine x-linked muscular dystrophy CXMD (gene: DMD).

The term "muscle regeneration", as used herein, relates to induction of muscle cell or muscle
regeneration by a means or method of the present invention, mediating an at least temporary
increase of muscle mass compared to the untreated state. Thus, muscle regeneration also
includes, preferably, the generation of muscle mass exceeding the amount of muscle mass
exceeding the previously existing muscle mass. Preferably, said increase of muscle mass lasts
for at least 1 month, more preferably at least 6 months, still more preferably at least one year,

most preferably at least two years. Also encompassed by the term muscle regeneration is a
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normalization or re-establishment of muscle structure after pathological deterioration.
Preferably, said increase of muscle mass or improvement of muscle structure is statistically
significant. As used herein, muscle regeneration may be therapeutic, preferably as part of a
treatment as specified herein above, or may be non-therapeutic, preferably e.g. as cosmetic

muscle regeneration in human or performance increase or increase of weight gain in animals.

Preferably, the AAV capsid polypeptide is associated with a pharmaceutically active
compound. The term "active compound" is, in principle understood by the skilled person.
Preferably, the term relates to a compound which, when administered to a subject, preferably
a muscle cell of a subject, causes or contributes to a detectable change in said subject and/or
muscle cell. Preferably, said detectable change is a change in gene expression, epigenetic,
genomic, protecomic and/or metabolomic composition of said subject and/or muscle cell.
Preferably, the active compound is a "pharmaceutically active compound”, i.e. is a compound
causing or contributing to treatment and/or prevention of a disease or disorder referred to
herein. Also preferably, the active compound is a non-therapeutically active compound and/or
is an active compound used at concentrations not mediating treatment effect or preventive

effects and/or is administered such that no treatment effect or preventive effect is obtained.

Preferred active compounds are polypeptides or polynucleotides. Preferably, the polypeptide
is a nuclease, more preferably a Cas nuclease; appropriate nucleases, in particular Cas
nucleases are well known in the art. Preferably, the active compound, more preferably the
pharmaceutically active compound, is a polynucleotide. Preferably, the polynucleotide
comprises a non-disease mediating variant of a mutated gene in a subject causing the
muscular disecase or a fragment thereof, preferably, said non-disease mediating variant is
comprised in an expressible polypeptide and, preferably, mediates expression of a non-disease
mediating variant of the disease causing gene. Also preferably, said non-disease mediating
variant mediates, preferably in conjunction with a nuclease, exchange a said disecase
mediating variant in the genome of a subject for a said non-disease mediating variant. Also
preferably, the polynucleotide comprises a nucleic acid sequence reducing or abolishing
expression of a disease mediating variant of a gene from the genome of a subject. Thus,
preferably, the polynucleotide comprises an expressible construct mediating expression of an
siRNA, miRNA, ribozyme or similar molecular tool known to the skilled person, said non-
disease mediating variant, reducing or abolishing expression of a disecase mediating variant of

a gene from the genome of a subject. Preferred genes mediating muscular disease are those
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described herein above in the context of the respective muscular diseases. Also preferably, the
polynucleotide being an active compound comprises at least one expressible construct for at
least one factor for in vivo reprogramming into full or partial pluripotency, preferably for at
least one of the Yamanaka factors (Takahashi & Yamanaka (2006); Lazaro (2017)) Oct-3/4,
Klf4, Sox2, and c-Myc; preferably, the coding sequence for said factor or factors encoded is
or are from the same species as the subject or are heterologous sequences which were codon-

adapted to the subject.

The term "associated" with an active compound, as used herein, relates to an association
permitting the AAV capsid polynucleotide and the active compound to enter a host cell under
appropriate conditions, preferably in vivo. Preferably, said association is a bonding with the
Kq4 value as specified herein above. Accordingly, association preferably includes covalent

binding of the active compound to the AAV capsid polypeptide.

It is, however, also envisaged that the active compound is comprised in an AA-viral particle
or an AA-virus like particle. The term "adeno-associated virus like particle”" or "AA-VLP", as
used herein, refers to a viral particle derived from an AAV capable of infecting a host cell, but
not replicating within said host cell. Preferably, AA-VLPs have an essentially typical AAV
structure as analyzed by electron microscopy, i.e. they have a capsid; however, in contrast to
the normal AAV particle, the AA-VLPs of the present invention do not contain a
polynucleotide capable of directing generation of viral progeny. In an embodiment, the AA-
VLPs are empty, i.e. they do not contain AAV DNA, preferably no DNA at all. Preferably,
the AA-VLPs comprise the AAV proteins known to the skilled artisan to be comprised in an
AAV particle, preferably at least comprise the AAV capsid polypeptide as specified herein
above, more preferably consist of the AAV capsid polypeptide as specified herein above. As
will be understood by the skilled person, in case the active compound is a polynucleotide, the
polynucleotide preferably comprises packaging signals required for packaging the
polynucleotide into an AAV particle or VLP. In a further embodiment, the polynucleotide
being the active compound is comprised in an otherwise replication competent AAV genome.
As will be understood by the skilled person, the aforesaid modes of associating active
compounds may also be combined, ¢.g. by providing a guide RNA for a Cas nuclease on a
polynucleotide packaged into an AAV particle or AA-VLP, and associating a Cas nuclease,
¢.g. by covalent binding, to said particle.
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Advantageously, it was found in the work underlying the present invention that the AAV
capsid polypeptides proposed herein mediate an improved tropism of AAV particles to
muscle tissue and muscle cells, while at the same time exhibiting a strongly reduced liver
tropism. Thus, AAV capsids comprising said AAV capsid polypeptides are improved vehicles

for delivering active compounds to muscle cells, in particular upon systemic application.

The definitions made above apply mutatis mutandis to the following. Additional definitions
and explanations made further below also apply for all embodiments described in this
specification mutatis mutandis.

The present invention further relates to a polynucleotide encoding the AAV capsid
polypeptide of the present invention for use in treating and/or preventing a muscular disease

and/or in muscle regeneration.

The term “polynucleotide”, as used herein, relates to a polynucleotide comprising a nucleic
acid sequence which encodes an AAV capsid polypeptide as specified herein above, the AAV
capsid polypeptide having the biological activity as described herein above. Preferably, the
polynucleotide comprises, more preferably consists of, the nucleic acid sequence of SEQ ID
NO:13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, or 35. It is to be understood that a polypeptide
having an amino acid sequence as detailed above may also be encoded due to the degenerated
genetic code by more than one species of polynucleotide. Moreover, the term
“polynucleotide” as used in accordance with the present invention further encompasses
variants of the aforementioned specific polynucleotides. Said variants may represent
orthologs, paralogs or other homologs of the polynucleotide of the present invention. The
polynucleotide variants, preferably, comprise a nucleic acid sequence characterized in that the
sequence can be derived from the aforementioned specific nucleic acid sequences by at least
one nucleotide substitution, addition and/or deletion whereby the variant nucleic acid
sequence shall still encode an AAV capsid polypeptide having the activity as specified above.
Variants also encompass polynucleotides comprising a nucleic acid sequence which is
capable of hybridizing to the aforementioned specific nucleic acid sequences, preferably,
under stringent hybridization conditions. These stringent conditions are known to the skilled
worker and can be found in standard text books. A preferred example for stringent
hybridization conditions are hybridization conditions in 6x sodium chloride/sodium citrate (=
SSC) at approximately 45°C, followed by one or more wash steps in 0.2x SSC, 0.1% SDS at
50°C to 65°C. The skilled worker knows that these hybridization conditions differ depending
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on the type of nucleic acid and, for example when organic solvents are present, with regard to
the temperature and concentration of the buffer. For example, under “standard hybridization
conditions” the temperature differs depending on the type of nucleic acid between 42°C and
58°C in aqueous buffer with a concentration of 0.1 to 5x SSC (pH 7.2). If organic solvent is
present in the abovementioned buffer, for example 50% formamide, the temperature under
standard conditions is approximately 42°C. The hybridization conditions for DNA:DNA
hybrids are preferably for example 0.1x SSC and 20°C to 45°C, preferably between 30°C and
45°C. The hybridization conditions for DNA:RNA hybrids are preferably, for example, 0.1x
SSC and 30°C to 55°C, preferably between 45°C and 55°C. The abovementioned
hybridization temperatures are determined for example for a nucleic acid with approximately
100 bp (= base pairs) in length and a G + C content of 50% in the absence of formamide. The
skilled worker knows how to determine the hybridization conditions required by referring to
textbooks. Alternatively, polynucleotide variants are obtainable by PCR-based techniques
such as mixed oligonucleotide primer-based amplification of DNA, i.c. using degenerated
primers against conserved domains of the polypeptides of the present invention. Conserved
domains of the polypeptides of the present invention may be identified by a sequence
comparison of the nucleic acid sequence of the polynucleotide or of the amino acid sequence
of the polypeptides as specified above. Suitable PCR conditions are well known in the art. As
a template, DNA or cDNA from AAVs may be used. Further, variants include
polynucleotides comprising nucleic acid sequences which are at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 98% or at least 99% identical to
the nucleic acid sequences detailed above. Moreover, also encompassed are polynucleotides
which comprise nucleic acid sequences encoding amino acid sequences which are at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 98% or at
least 99% identical to the amino acid sequences referred to above. The percent identity values
are, preferably, calculated over the entire amino acid or nucleic acid sequence region. A series
of programs based on a variety of algorithms is available to the skilled worker for comparing
different sequences. In this context, the algorithms of Needleman and Wunsch or Smith and
Waterman give particularly reliable results. To carry out the sequence alignments, the
program PileUp (J. Mol. Evolution., 25, 351-360, 1987, Higgins et al., CABIOS, 5 1989: 151-
153) or the programs Gap and BestFit (Needleman and Wunsch (J. Mol. Biol. 48; 443-453
(1970)) and Smith and Waterman (Adv. Appl. Math. 2; 482-489 (1981)), which are part of the
GCG software packet (Genetics Computer Group, 575 Science Drive, Madison, Wisconsin,

USA 53711 (1991)), are to be used. The sequence identity values recited above in percent (%)
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are to be determined, preferably, using the program GAP over the entire sequence region with
the following settings: Gap Weight: 50, Length Weight: 3, Average Match: 10.000 and
Average Mismatch: 0.000, which, unless otherwise specified, shall always be used as standard
settings for sequence alignments. A polynucleotide comprising a fragment of any of the
aforementioned nucleic acid sequences is also encompassed as a polynucleotide. The
fragment shall encode a polypeptide which still has the biological activity as specified above.
Accordingly, the polypeptide may comprise or consist of the domains of the polypeptide of
the present invention conferring the said biological activity. A fragment as meant herein,
preferably, comprises at least 50, at least 100, at least 250 or at least 500 consecutive
nucleotides of any one of the aforementioned nucleic acid sequences or encodes an amino
acid sequence comprising at least 20, at least 30, at least 50, at least 80, at least 100 or at least
150 consecutive amino acids of any one of the aforementioned amino acid sequences. The
polynucleotides either essentially consist of the aforementioned nucleic acid sequences or
comprise the aforementioned nucleic acid sequences. Thus, they may contain further nucleic
acid sequences as well. Specifically, the polynucleotides of the present invention may encode
fusion proteins wherein one partner of the fusion protein is a polypeptide being encoded by a
nucleic acid sequence recited above. Such fusion proteins may, preferably, comprise as
additional part polypeptides for monitoring expression (e.g., green, yellow, blue or red
fluorescent proteins, alkaline phosphatase and the like) or so-called “tags” which may serve as
a detectable marker or as an auxiliary measure for purification purposes. Tags for the different
purposes are well known in the art and comprise FLAG-tags, 6-histidine-tags, MY C-tags and
the like. The polynucleotide shall be provided, preferably, either as an isolated polynucleotide
(i.c. isolated from its natural context) or in genetically modified form. The polynucleotide,
preferably, is DNA, including cDNA, or RNA. The term encompasses single- as well as
double-stranded polynucleotides. Moreover, preferably comprised are also chemically
modified polynucleotides including naturally occurring modified polynucleotides such as
glycosylated or methylated polynucleotides or artificially modified ones such as biotinylated

polynucleotides.

The present invention also relates to a vector comprising the polynucleotide according to the
present invention for use in treating and/or preventing a muscular disease and/or in muscle

regeneration.

The term “vector”, preferably, encompasses phage, plasmid, viral or retroviral vectors as well

as artificial chromosomes, such as bacterial or yeast artificial chromosomes. More preferably,
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vector relates to a vector derived from an AAV. Moreover, the term also relates to targeting
constructs which allow for random or site-directed integration of the targeting construct into
genomic DNA. Such targeting constructs, preferably, comprise DNA of sufficient length for
either homologous or heterologous recombination. The vector encompassing the
polynucleotides as specified herein, preferably, further comprises selectable markers for
propagation and/or selection in a host. The vector may be incorporated into a host cell by
various techniques well known in the art. For example, a plasmid vector can be introduced in
a precipitate such as a calcium phosphate precipitate or rubidium chloride precipitate, or in a
complex with a charged lipid or in carbon-based clusters, such as fullerens. Alternatively, a
plasmid vector may be introduced by heat shock or electroporation techniques. Should the
vector be a virus, it may be packaged in vitro using an appropriate packaging cell line prior to
application to host cells. Viral vectors may be replication competent or replication defective.
In the latter case, viral propagation generally will occur only in complementing host/cells.
More preferably, in the vector, the polynucleotide is operatively linked to expression control
sequences allowing expression in prokaryotic or eukaryotic cells or isolated fractions thereof.
Expression of said polynucleotide comprises transcription of the polynucleotide, preferably
into a translatable mRNA. Regulatory clements ensuring expression in cukaryotic cells,
preferably mammalian cells, are well known in the art. They, preferably, comprise regulatory
sequences ensuring initiation of transcription and, optionally, poly-A signals ensuring
termination of transcription and stabilization of the transcript. Additional regulatory elements
may include transcriptional as well as translational enhancers. Possible regulatory elements
permitting expression in prokaryotic host cells comprise, ¢.g., the lac, trp or tac promoter in
E. coli, and examples for regulatory elements permitting expression in eukaryotic host cells
are the AOX! or GALI promoter in yeast or the CMV-, SV40-, RSV-promoter (Rous sarcoma
virus), CMV-enhancer, SV40-enhancer or a globin intron in mammalian and other animal
cells. Moreover, inducible expression control sequences may be used in an expression vector.
Such inducible vectors may, preferably, comprise fef or lac operator sequences or sequences
inducible by heat shock or other environmental factors. Suitable expression control sequences
are well known in the art. Beside elements which are responsible for the initiation of
transcription such regulatory elements may also comprise transcription termination signals,
such as the SV40-poly-A site or the tk-poly-A site, downstream of the polynucleotide. In this
context, suitable expression vectors are known in the art such as Okayama-Berg cDNA
expression vector pcDV1 (Pharmacia), pBluescript (Stratagene), pCDMS8, pRc/CMV,
pcDNAI1, pcDNA3 (Invitrogen) or pSPORT1 (GIBCO BRL). Expression vectors derived
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from viruses such as retroviruses, vaccinia virus, adeno-associated virus, herpes viruses, or
bovine papilloma virus, may be used for delivery of the polynucleotides or vector of the
invention into targeted cell population. Methods used to construct recombinant viral vectors
are well known to those skilled from standard text books. Preferably, the vector is an AAV
vector, more preferably a self-complementary AAV vector, as described in e.g. Grimm et al.

(2006).

The present invention also relates to a host cell comprising the AAV capsid polypeptide
according to the present invention, the polynucleotide according to the present invention,
and/or the vector according to the present invention for use in treating and/or preventing a

muscular disease and/or in muscle regeneration.

As used in this specification, the term “host cell” preferably relates to a bacterial cell, a yeast
cell, or an insect cell, or a mammalian cell. Preferably the host cell is a mammalian cell. Also
preferably, the host cell is a muscle cell, more preferably a smooth muscle cell or a striated
muscle cell. Most preferably, the cell is a striated muscle cell. Preferably, the host cell is an in
vivo cell, i.e. a cell comprised in a living subject. More preferably, the host cell is a cell
maintained in vitro, preferably in a suitable cultivation medium. Preferably, the host cell is

capable of producing AAV capsid polypeptides.

Furthermore, the present invention relates to an adeno-associated virus (AAV) capsid
comprising an AAV capsid polypeptide according to the present invention for use in treating

and/or preventing a muscular disease and/or in muscle regeneration.

The term "AAV capsid” is understood by the skilled person; components of the AAV capsid
are known in the art. Preferably, the AAV capsid does not comprise a per se replication
competent AAV genome; preferably, the AAV capsid is an AA-VLP as specified herein
above. The AAV capsid comprising an AAV capsid polypeptide comprises at least one AAV
capsid polypeptide as specified herein, i.e. an AAV capsid polypeptide bonded to a binding
peptide as specified herein; accordingly, the other AAV capsid polypeptides constituting the
AAV capsid may be different AAV capsid polypeptides. Preferably, the AAV capsid
polypeptides according to the present invention and the further AAV capsid polypeptides
comprised in an AAV capsid are derived from the same AAV strain. Preferably, the AAV
capsid comprises at least ten, more preferably at least 20, even more preferably at least 30,
still more preferably at least 40, still more preferably, at least 50 AAV capsid polypeptides
according to the present invention. Most preferably, the AAV capsid comprises AAV capsid
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polypeptides according to the present invention as the only capsid polypeptides, i.e.,
preferably, as the only VP polypeptides. Preferably, the AAV capsid consists of AAV capsid
polypeptides according to the present invention. As will be understood, the AAV capsid may
comprise more than one type of AAV capsid polypeptide according to the present invention,
¢.g. may comprise one or more AAV capsid polypeptides comprising SEQ ID NO:2 and one
or more AAV capsid polypeptides comprising SEQ ID NO:3. More preferably, however, the
AAV capsid comprises one type of AAV capsid polypeptide according to the present
invention, more preferably consists of one type of AAV capsid polypeptide, said AAV capsid
polypeptide being an AAV capsid polypeptide according to the present invention. Preferably,
the AAV capsid further comprises at least one pharmaceutically active agent as specified

elsewhere herein.

The present invention also relates to a pharmaceutical composition comprising an AAV
capsid polypeptide according to the present invention, a polynucleotide according to the
present invention, a vector according to the present invention, a host cell according to the
present invention, and/or an AAV capsid according to the present invention for use in treating

and/or preventing a muscular disease and/or in muscle regeneration.

The term “composition”, as used herein, relates to a mixture of compounds comprising at
least an AAV capsid polypeptide, a polynucleotide, a vector, and/or an AAV capsid as
specified herein and at least one carrier. The carrier(s) must be acceptable in the sense of
being compatible with the other ingredients of the composition and being not deleterious to a
potential recipient thereof. The carrier employed may be, for example, a gel or a liquid.
Exemplary of liquid carriers are phosphate-buffered saline solution, syrup, oil such as peanut
oil and olive oil, water, emulsions, various types of wetting agents, sterile solutions and the
like. Similarly, the carrier or diluent may include time delay material well known to the art,
such as glyceryl mono-stearate or glyceryl distearate alone or with a wax. Suitable carriers
comprise those mentioned above and others well known in the art. The carrier(s) is/are
selected so as not to affect the biological activity of the composition. Examples of such
diluents are distilled water, physiological saline, Ringer's solutions, dextrose solution, and
Hank's solution. Preferably, in the composition, at least 50%, preferably at least 75%, more
preferably at least 90%, even more preferably at least 95%, most preferably essentially all

viral particles are viral particles comprising a polynucleotide as specified elsewhere herein.

As is understood by the skilled person, the composition, in particular the pharmaceutical

composition, may comprise further AAV capsids and/or vectors, preferably according to the
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invention. E.g., a composition may comprise further AAV capsids and/or vectors providing a
different tropism for auxiliary treatment (e.g. co-treatment of a muscle and its exciting nerve),
or AAV capsids and/or vectors comprising the same AAV capsid polypeptide(s), but carrying
different active compounds (Grimm et al. (2010)).

The composition according to the present specification is a pharmaceutical composition; thus,
preferably, the carrier is a pharmaceutically acceptable carrier. In addition, the pharmaceutical
composition or formulation may also include other carriers, adjuvants, or nontoxic,
nontherapeutic, non-immunogenic stabilizers and the like. The pharmaceutical compositions
are, preferably, administered topically or systemically. Suitable routes of administration
conventionally used for drug administration are topical, intravenous, or parenteral
administration as well as inhalation. Preferably, administration is systemic, more preferably
intravenous. However, depending on the nature and mode of action of a compound, the
pharmaceutical compositions may be administered by other routes as well, in particular as
specified elsewhere herein. Moreover, the polynucleotide can be administered in combination
with other drugs either in a common pharmaceutical composition or as separated
pharmaceutical compositions wherein said separated pharmaceutical compositions may be
provided in form of a kit of parts. The binding polypeptide is, preferably, administered in
conventional dosage forms prepared by combining the drugs with standard pharmaceutical
carriers according to conventional procedures. These procedures may involve mixing or
dissolving the ingredients as appropriate to the desired preparation. It will be appreciated that
the form and character of the pharmaceutically acceptable carrier or diluent is dictated by the
amount of active ingredient with which it is to be combined, the route of administration and

other well-known variables.

A therapeutically effective dose refers to an amount of the polynucleotide to be used in a
pharmaceutical composition of the present invention which prevents, ameliorates or treats the
symptoms accompanying a disease or condition referred to in this specification. Therapeutic
efficacy and toxicity of such compounds can be determined by standard pharmaceutical
procedures in cell cultures or experimental animals, e.g., ED50 (the dose therapeutically
effective in 50% of the population) and LD50 (the dose lethal to 50% of the population). The
dose ratio between therapeutic and toxic effects is the therapeutic index, and it can be
expressed as the ratio, LD50/ED50. The dosage regimen will be determined by the attending
physician and other clinical factors; preferably in accordance with any one of the above

described methods. As is well known in the medical arts, dosages for any one patient depend
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upon many factors, which may include the patient's size, body surface area, age, the particular
compound to be administered, sex, time and route of administration, general health, and other
drugs being administered concurrently. Progress can be monitored by periodic assessment. A
typical dose can be, for example, in the range of 1 to 1000 pg; however, doses below or above
this exemplary range are envisioned, especially considering the aforementioned factors.
Generally, the regimen as a regular administration of the pharmaceutical composition should
be in the range of 1 pug to 10 mg units per day. If the regimen is a continuous infusion, it
should also be in the range of 1 ug to 1 mg units per kilogram of body weight per minute,
respectively. Preferably, the pharmaceutical composition is administered once to the subject,
1.e., preferably, is used as a one-time treatment. Thus, preferably, treating or preventing a
disease or condition with a compound recited in this specification consists of a single
administration of said compound. Depending on the subject and the mode of administration,
the quantity of substance administration may vary over a wide range to provide from about
0.01 mg per kg body mass to about 10 mg per kg body mass. As will be appreciated, in case a
vector is used, e.g. an AAV vector, quantity of substance administration may be even lower,
e.g. from 1 ng to 1 mg per dose, preferably as a one-time dose. Preferably, in case the
compound of the present invention is administered packaged in a viral vector, the dose is of
from 10" to 10'® viral particles per administration. The pharmaceutical compositions and
formulations referred to herein are administered at least once in order to treat or ameliorate or
prevent a disease or condition recited in this specification. However, the said pharmaceutical
compositions may be administered more than one time, for example from one to four times.

Progress can be monitored by periodic assessment.

Specific pharmaceutical compositions are prepared in a manner well known in the
pharmaceutical art and comprise at least one active compound referred to herein above in
admixture or otherwise associated with a pharmaceutically acceptable carrier or diluent. For
making those specific pharmaceutical compositions, the active compound(s) will usually be
mixed with a carrier or the diluent. The resulting formulations are to be adapted to the mode
of administration, i.e. in the forms of tablets, capsules, suppositories, solutions, suspensions or
the like. Dosage recommendations shall be indicated in the prescriber's or user's instructions

in order to anticipate dose adjustments depending on the considered recipient.

The present invention also relates to a method for treating and/or preventing a muscular
disease and/or for muscle regeneration comprising contacting a subject with an AAV capsid

polypeptide according to the present invention, a polynucleotide according to the present
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invention, a vector according to the present invention, a host cell according to the present

invention, and/or an AAV capsid according to the present invention.

The method for treating and/or preventing and/or for muscle regeneration of the present
invention, preferably, is an in vivo method. Moreover, it may comprise steps in addition to
those explicitly mentioned above. For example, further steps may relate, e.g., to providing an
AAV capsid polypeptide, a polynucleotide, a vector, and/or an AAV capsid according to the
present invention, or further treatment/prevention steps before, concomitantly, or after said

contacting. Moreover, one or more of said steps may be performed by automated equipment.

The present invention also relates to a use of an AAV capsid polypeptide according to the
present invention, a polynucleotide according to the present invention, a vector according to
the present invention, a host cell according to the present invention, and/or an AAV capsid

according to the present invention for transferring an active compound into a muscle cell.

The use for transferring an active compound into a muscle cell of the present invention,
preferably, is an in vitro use. It is, however, also envisaged that the use, preferably, is an in
vivo use; in such case, more preferably, the use is non-therapeutic, e.g. cosmetic. Preferably,
said use is for induction of muscle cell or muscle regeneration in the field of plastic
modification of the whole body, especially the face and the upper body including the bottom.

Moreover, the present invention relates to a use of an AAV capsid polypeptide according to
the present invention, a polynucleotide according to the present invention, a vector according
to the present invention, a host cell according to the present invention, and/or an AAV capsid
according to the present invention for the manufacture of a medicament for the treatment of a

muscular disease.

In view of the above, the following embodiments are particularly preferred:

1. An adeno-associated virus (AAV) capsid polypeptide bonded to a binding peptide
comprising an amino acid sequence RGDX'X*X’X"* (SEQ ID NO: 1), with X' to X* being
independently selected amino acids, for use in treating and/or preventing a muscular disease
and/or in muscle regeneration.

2. The AAV capsid polypeptide for use of embodiment 1, wherein said binding peptide is
covalently bonded to said AAV capsid polypeptide.

3. The AAV capsid polypeptide for use of embodiment 1 or 2, wherein said binding
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peptide is inserted into the amino acid sequence of said AAV capsid polypeptide.

4. An AAV capsid polypeptide comprising an inserted binding peptide comprising an
amino acid sequence RGDX'X*X*X* (SEQ ID NO: 1), with X' to X being independently
selected amino acids, preferably proteinogenic amino acids, for use in treating and/or
preventing a muscular disease and/or in muscle regeneration.

5. The AAV capsid polypeptide for use of any one of embodiments 1 to 4, wherein X',
X2, and X are independently selected from L, G, V, and A; and x* being S, V, A, G, or L.

6. The AAV capsid polypeptide for use of any one of embodiments 1 to 5, wherein at
least one of X* and X’ is G.

7. The AAV capsid polypeptide for use of any one of embodiments 1 to 6, wherein said
binding peptide comprises, preferably consists of, the amino acid sequence RGDLGLS (SEQ
ID NO:2) or RGDAVGV (SEQ ID NO:3).

8. The AAV capsid polypeptide for use of any one of embodiments 1 to 7, wherein said
binding peptide comprises, preferably consists of, the amino acid sequence RGDLGLS (SEQ
ID NO:2).

9. The AAV capsid polypeptide for use of any one of embodiments 1 to 8, wherein said
AAV capsid polypeptide is an AAV9 capsid polypeptide.

10.  The AAV capsid polypeptide for use of any one of embodiments 1 to 9, wherein the
insertion site of the binding peptide corresponds to amino acid 588 or 589, preferably 588, of
the AAV9 capsid polypeptide.

11.  The AAV capsid polypeptide for use of any one of embodiments 1 to 10, wherein said
AAV capsid polypeptide further comprises an exchange corresponding to a PS04A and/or a
G505A amino acid exchange in AAV9, preferably comprises amino acid exchanges
corresponding to P504A and G505A amino acid exchanges in AAVY.

12.  The AAV capsid polypeptide for use of any one of embodiments 1 to 11, wherein said
AAV capsid polypeptide is an AAV9 capsid polypeptide and wherein said AAV capsid
polypeptide further comprises a P504A and/or a G505A amino acid exchange, preferably
further comprises a P504A and G505A amino acid exchange.

13.  An adeno-associated virus (AAV) capsid polypeptide comprising an exchange
corresponding to a P504A and/or a G505A amino acid exchange in AAVY, preferably
comprises amino acid exchanges corresponding to P504A and G505A amino acid exchanges
in AAV9, for use in treating and/or preventing a muscular disease and/or in muscle
regeneration.

14.  The AAV capsid polypeptide for use of any one of embodiments 1 to 13, wherein said

24



18 Mar 2026

2026202070

15

20

25

30

muscle is a striated muscle, preferably heart or a skeletal muscle or diaphragm.

15.  The AAYV capsid polypeptide for use of any one of embodiments 1 to 14, wherein said
muscular disease is a muscular dystrophy, a cardiomyopathy, a myotonia, a muscular atrophy,
a myoclonus dystonia, a mitochondrial myopathy, a rhabdomyolysis, a fibromyalgia, and/or a
myofascial pain syndrome.

16.  The AAYV capsid polypeptide for use of any one of embodiments 1 to 15, wherein said
cardiomyopathy is hypertrophic cardiomyopathy, arrhythmogenic right ventricular dysplasia,
dilated cardiomyopathy, restrictive cardiomyopathy, left ventricular noncompaction,
Takotsubo cardiomyopathy, myocarditis, ecosinophilic myocarditis, and/or ischemic
cardiomyopathy.

17.  The AAV capsid polypeptide for use of any one of embodiments 1 to 16, wherein said
AAYV capsid polypeptide is associated with a pharmaceutically active compound.

18.  The AAYV capsid polypeptide for use of any one of embodiments 1 to 17, wherein said
pharmaceutically active compound is a polypeptide, preferably a nuclease, more preferably a
Cas nuclease.

19. A polynucleotide encoding the AAV capsid polypeptide specified in any one of
embodiments 3 to 16 for use in treating and/or preventing a muscular disease and/or in muscle
regeneration.

20. A vector comprising the polynucleotide specified in embodiment 19 for use in treating
and/or preventing a muscular disease and/or in muscle regeneration.

21. A host cell comprising the AAV capsid polypeptide specified in any one of
embodiments 1 to 18, the polynucleotide specified in embodiment 19, and/or the vector
specified in embodiment 20 for use in treating and/or preventing a muscular disease and/or in
muscle regeneration.

22.  An adeno-associated virus (AAV) capsid comprising an AAV capsid polypeptide
specified in any one of embodiments 1 to 18 for use in treating and/or preventing a muscular
disease and/or in muscle regeneration.

23.  The AAV capsid for use of embodiment 22 further comprising at least one
pharmaceutically active agent.

24.  The AAV capsid for use of embodiment 22 or 23, wherein said pharmaceutically
active agent is a polynucleotide.

25.  The AAV capsid for use of any one of embodiments 22 to 24, wherein said
pharmaceutically active agent is a polynucleotide encoding a non-disease mediating variant,

preferably a wildtype variant of at least one human gene selected from the list consisting of
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GAA, MTM1, TTID, LMNA, CAV3, DNAJB6, DES, TNPO3, HNRPDL, CAPN3, DYSF,
SGCG, SGCA, SGCB, SGCD, TCAP, TRIM32, FKRP, TTN, POMTI1, ANO5, FKTN,
POMT2, PLECI1, DYSF, TIA1, MYH7, DUX4, SMCHD, PABPN1, DMPK, ZNF9, CLCNI,
SCN4A, MYH7, TNNT2, TPM1, MYBPC3, PRKAG2, TNNI3, MYL3, TTN, MYL2,
ACTCI1, CSRP3, TGFB3, RYR2, TMEM43, DES, DSP, PKP2, DSG2, DSC2, JUP, HYPP,
and DMD.

26. A pharmaceutical composition comprising the AAV capsid polypeptide specified in
any one of embodiments 1 to 18, the polynucleotide specified in embodiment 19, the vector
specified in embodiment 20, the host cell specified in claim 21, and/or the AAV capsid
specified in any one of embodiments 22 to 25 for use in treating and/or preventing a muscular
disease and/or in muscle regeneration.

27. A method for treating and/or preventing a muscular disease and/or for muscle
regeneration in a subject comprising contacting said subject with the AAV capsid polypeptide
specified in any one of embodiments 1 to 18, the polynucleotide specified in embodiment 19,
the vector specified in embodiment 20, the host cell specified in claim 21, the AAV capsid
specified in any one of embodiments 22 to 25, and/or the pharmaceutical composition
specified in embodiment 26.

28.  Use of the AAV capsid polypeptide specified in any one of embodiments 1 to 18, the
polynucleotide specified in embodiment 19, the vector specified in embodiment 20, the host
cell specified in claim 21, and/or the AAV capsid specified in any one of embodiments 22 to
25 for transferring an active compound into a muscle cell.

29.  The use of embodiment 28, wherein said active compound is a non-therapeutically
active compound.

30.  The use of embodiment 28 or 29, wherein said compound is a polynucleotide or a
polypeptide.

31.  The use of any one of embodiments 28 to 30, wherein said muscle cell is a cell of a
striated muscle, preferably a heart muscle cell, a skeletal muscle cell, and/or a diaphragm cell.
32.  The use of any one of embodiments 28 to 31, wherein said use is a non-therapeutic
use.

33.  The use of any one of embodiments 28 to 32, wherein said use is an in vitro use.

34.  Use of the AAV capsid polypeptide specified in any one of embodiments 1 to 18, the
polynucleotide specified in embodiment 19, the vector specified in embodiment 20, the host
cell specified in claim 21, and/or the AAV capsid specified in any one of embodiments 22 to

25 for the manufacture of a medicament for the treatment and/or prevention of a muscular
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disease and/or for muscular regeneration.

35.  The AAV capsid polypeptide specified in any one of embodiments 3 to 17, wherein
said AAV is AAV9, wherein said binding peptide consists of the amino acid sequence
RGDLGLS (SEQ ID NO:2) or RGDAVGV (SEQ ID NO:3), and wherein said binding
peptide is inserted at amino acid 588 or 589, preferably 588, of the AAV9 capsid polypeptide,
for use in treating and/or preventing a muscular disease.

36. A polynucleotide encoding the AAV capsid polypeptide specified in embodiment 35
for use in treating and/or preventing a muscular disease.

37. A vector comprising the polynucleotide specified in embodiment 36 for use in treating
and/or preventing a muscular disease.

38. A host cell comprising the AAV capsid polypeptide specified in embodiment 35, the
polynucleotide specified in embodiment 36, and/or the vector specified in embodiment 37 for
use in treating and/or preventing a muscular disease.

39.  An adeno-associated virus (AAV) capsid comprising an AAV capsid polypeptide
specified in embodiment 35 for use in treating and/or preventing a muscular disease.

40. A pharmaceutical composition comprising the AAV capsid polypeptide specified in
embodiment 35, the polynucleotide specified in embodiment 36, the vector specified in
embodiment 37, the host cell specified in claim 38, and/or the AAV capsid specified in
embodiment 39 for use in treating and/or preventing a muscular disease.

41. A method for treating and/or preventing a muscular disease in a subject comprising
contacting said subject with the AAV capsid polypeptide specified in embodiment 35, the
polynucleotide specified in embodiment 36, the vector specified in embodiment 37, the host
cell specified in claim 38, and/or the AAV capsid specified in embodiment 39.

42.  Use of the AAV capsid polypeptide specified in embodiment 35, the polynucleotide
specified in embodiment 36, the vector specified in embodiment 37, the host cell specified in
claim 38, and/or the AAV capsid specified in embodiment 39 for transferring an active
compound into a muscle cell.

43.  Use of the AAV capsid polypeptide specified in embodiment 35, the polynucleotide
specified in embodiment 36, the vector specified in embodiment 37, the host cell specified in
claim 38, and/or the AAV capsid specified in embodiment 39 for the manufacture of a
medicament for the treatment and/or prevention of a muscular disease.

44.  The subject matter of any one of embodiments 35 to 43, wherein said muscular disease

is Glycogen storage disease 11 or myotubular myopathy.
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All references cited in this specification are herewith incorporated by reference with respect to
their entire disclosure content and the disclosure content specifically mentioned in this

specification.

Figure Legends

Fig. 1: Tissue specificity of muscle variants. The normalized proportion per cell of AAV9 P1,
AAVIOwt, AAVpolwt, AAVpol Al and AAV6wt is shown in the analyzed tissues.
Abbreviations: abdominal aorta (Aa), thoracic aorta (At), brain (B), blood cells (BIC), colon
(C), diaphragm (D1i), duodenum (Du), eye (Eye), brown fat (FatB), white fat (FatW), heart
(H), inner ear (I), kidney (K), liver (Li), lung (Lu), ovaries (O), pancreas (P), quadriceps
femoris (QF), spleen (S) and stomach (St).

Fig. 2: Efficiency comparison in muscle tissues. Normalized proportions are shown for the

top 15 variants in the diaphragm, heart and quadriceps femoris. Abbreviations as in Fig. 1.

Fig. 3: Tissue specificity of muscle variants. The normalized proportion per cell of AAV9 P1,
AAVIOwt, AAV6owt, AAVpolwt, AAVpol Al and AAV9 P3 is shown in the analyzed

tissues. Abbreviations as in Fig. 1.

Fig. 4: Tissue specificity of muscle variants. The normalized proportion per cell of AAVMA41,
AAVBI1, AAV2 MTP, AAV9 K3 and AAVILD is shown in the analyzed tissues.

Abbreviations as in Fig. 1.

Fig. 5: Efficiency of AAV9 P1 in muscle tissues. The bar plots show the normalized
proportion of the top 15 AAV variants in the diaphragm, heart, biceps and quadriceps

femoris. Abbreviations as in Fig. 1.

Fig. 6: cDNA analysis of muscle-specific variants. Shows EYFP relative quantities of
AAV9 P1, AAVpol Al, AAVpolwt, AAVOwt and uninjected control. Depicted values are
the mean of three mice with SD. For AAV9wt one mouse had to be excluded due to no viral

transcripts in none of the analyzed tissues.

Fig. 7: Overview for the peptide insertion site of muscle variants illustrating the surrounding

28



18 Mar 2026

2026202070

15

20

25

30

amino acids of the peptide insertion. The flanking amino acids for AAV9 P1, AAV9 P3,
AAVpol Al and AAV9 K3 were changed to enable a Sfil-mediated peptide insertion

cloning.

Fig. 8: cDNA analysis of muscle-specific variants. Shown are eGFP relative quantifications
(RQ=2-ACT of eGFP and RNA polll) as determined by qPCR. Depicted values are the mean
of three mice with range for each of the following variants: AAV9wt, AAVSI PI,
AAVS10 P1, AAVHI5 P1, and AAVD20 P1. Mice were injected with 2.5x10"" vg of the

corresponding AAV variant. QF: quadriceps femoris.

Fig. 9: Genomic (g)DNA analysis of muscle-specific variants. Shown are viral genomes per
diploid genome (vg/dg) values as determined by ddPCR of eGFP and RPP30. Depicted values
are the mean of three mice with range for each of the following variants: AAVOwt,
AAVSI1 P1, AAVS10 P1, AAVHI5 P1, and AAVD20 P1. Mice were injected with
2.5x10"" vg of the corresponding AAV variant. QF: quadriceps femoris.

Fig. 10: Comparison of eGFP expression (reporter) mediated by AAVSIO P1 versus
AAVI9wt and AAV9 P1 in liver and skeletal muscle (quadriceps femoris) by employing
immunoblotting. Each lane is a representation of one mouse (3 mice per variant) injected with
equal dose (2.5x10'"" viral genomes) into the tail vain. AAVS10 P1 shows enhanced de-
targeting from liver and increased expression in skeletal muscle in comparison with AAV9
and AAV9 P1. Total protein was quantified using BCA (Bicinchonic acid) protein assay to

ensure equal loading of protein samples extracted from the corresponding tissues.

Fig. 11: Sequence logos of the sequence space enriched from a randomized AAV9 library in

skeletal muscle, heart, and diaphragm after one (A) and two (B) rounds of selection.
Fig. 12: cDNA analysis of muscle-specific variants as in Fig. 8, with more organs analyzed
for AAVOwt (A) compared to AAVIS1 P1 (B) and AAVIS10 P1 (C); (D) Relative

biodistribution of the indicated AAV variants in liver compared to AAV9.

The following Examples shall merely illustrate the invention. They shall not be construed,

whatsoever, to limit the scope of the invention.
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Example 1: Methods

For this study a self-complementary AAV genome was used carrying a CMV promoter-driven
EYFP transgene flanked by a BGH (bovine growth hormone) poly-A signal. A 15 nt-long
barcode is positioned in the 3-prime UTR and will therefore be transcribed allowing the
tracking of the corresponding AAV on the RNA and DNA level. During AAV production,
HEK293T cells are transfected by an Adenoviral helper plasmid delivering essential genes for
the replication of the AAV. Additionally, a plasmid for the expression of rep2 (rep gene of
AAV2) and the respective cap gene is needed as well as a plasmid carrying the I'TR-flanked
(inverted terminal repeats), barcoded AAV genome. By selecting capsid/barcode pairs for the
production, a packaging of a defined barcoded genome into a synthetic capsid was allowed.
Each AAV variant was subsequently purified with an iodixanol gradient and viral titers were
determined. Equimolar amounts of all variants were pooled to generate a barcoded AAV
library, comprising AAV9_P1 and important benchmark variants (Varadi et al. (2012), Yu et
al. (2009), Choudhury et al. (2016), Yang et al. (2009), and Adachi et al. (2014)).

For the biodistribution evaluation of the library, six female C57BL/6 mice were injected with
1x10'* vg (vector genomes) per mouse via the tail vein. After one week, abdominal aorta
(Aa), thoracic aorta (At), brain (B), blood cells (BIC), colon (C), diaphragm (D1i), duodenum
(Du), eye (Eye), brown fat (FatB), white fat (FatW), heart (H), inner ear (I), kidney (K), liver
(Li), lung (Lu), ovaries (O), pancreas (P), quadriceps femoris (QF), spleen (S) and stomach
(St) were harvested. Subsequent DNA and RNA isolation was performed to enable, firstly,
cDNA synthesis and, secondly, barcode enrichment by PCR. The following next generation
sequencing determined the proportion of each variant in every tissue of the six mice based on
the occurrence of the barcode sequence. Furthermore g(uantitative)PCRs for the detection of
viral genomes in the individual organs provided all necessary values for the multi-step
normalization procedure which allows a comparison between different organs for the same
AAV variant. Final results were acquired by using a tailored Python script (modified from

Marsic et al., 2015).

Example 2: Results
2.1 First screening with AAV9 P1
The collected data allowed a tissue specificity analysis of one variant over all tissues as well

as an efficiency analysis of all variants within one tissue.
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Regarding organ specificity (Figure 1 and Table 2), AAV9 P1 demonstrated a strong muscle
tropism with 74% of the virus ending up in the analyzed muscle tissues diaphragm, heart and
quadriceps femoris. In contrast, when using the parental virus AAVOwt, only 10% of
corresponding transcripts were found in the muscle tissues, whereas 50% could be observed
in the major off-target of AAV, the liver. Based on these data, a 13-fold reduction was
detected in the liver for AAV9 P1. With AAV6wt, another well-known AAV for muscle
targeting, again only 10% of the total viral transcripts could be found in the muscles versus
84% in the liver. Previously identified muscle-specific candidates, AAVpolwt and
AAVpol Al, showed a strong muscle specificity with 51% and 60%, respectively, and minor
off-targeting in the liver (3% and 6%, respectively).

A direct comparison of the efficiency of the capsids in the muscle tissues illustrates the
superiority of AAV9 P1 (Figure 2). Out of all viral transcripts expressed from the 82 variants
in the library, 54%, 45% and 13% belong to AAV9 P1 in the diaphragm, quadriceps femoris
and heart, respectively. A comparison with the benchmarks revealed major improvements in
terms of entering the target tissue and transcribing the barcoded transgene (Table 1), as well

as muscle specificity (Table 2).

Table 1: AAV9 P1 efficiency comparison. AAV9 P1 demonstrates major efficiency
improvements over other AAV capsids that are currently considered as benchmarks for
muscle delivery. Values depicted are fold-changes of AAV9 P1 transduction as compared to

the indicated variants.

Variant Diaphragm Heart Quadriceps f.
AAVIOwt 10.6 1.6 7.2
AAVpolwt 18.0 10.8 18.6
AAVpol Al 21.6 9.2 25.5
AAVowt 78.4 6.8 22.4

Table 2: AAV9 Pl specificity comparison. Analyzed was the muscle specificity of
AAV9 P1, AAVOwt, AAVpolwt, AAVpol Al and AAV6wt. Depicted values are

percentages of detected transcripts compared to all analyzed tissues.

Variant Muscle tissues [%] Liver [%]
AAV9 P1 74.6 3.8
AAVIwt 10.0 50.3
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AAVpolwt 51.7 2.9
AAVpol Al 60.3 6.2
AAVOWt 10.3 83.9

2.2 Second screening with AAV9 P1

To solidify the enhanced muscle specificity and efficiency of AAV9 P1, another NGS-based
screening was carried out following the exact same workflow as described in the first
screening but now also including three published AAV variants reported to be superior in
muscle tissue, AAVM41 (Yang et al. (2009)), AAVBI (Choudhury et al. (2016)) and
AAV2 MTP (Yu et al. (2009)). Furthermore two additional peptide insertion variants were
tested, AAV9 P3 and AAV9 K3 (Varadi et al. (2012)), which carry a similar peptide motif
like AAV9 P1, offering the possibility to understand the role of the peptide itself for the

improved performance in muscle.

For generation of the second barcoded AAV library, the first library was expanded by adding
75 additional variants including the benchmark variants. Six female C57BL/6 mice were
injected with 1.57x10'* vg/mouse via the tail vein and kept for one week before harvesting the
aorta (A), biceps (Bi), colon (C), diaphragm (D1), duodenum (Du), eye (Eye), brown fat tissue
(FatB), white fat tissue (FatW), heart (H), inner ear (I), kidney (K), liver (Li), lung (Lu),
ovaries (O), pancreas (P), quadriceps femoris (QF) and stomach (St). From the spleen and the
lymph nodes, CD3+, CD19+, CD11b+ and CD11c+ cells were isolated by MACS to study the
ability of AAVs to enter immune cells. RNA and DNA was extracted from all tissues, and
samples were processed and prepared for the NGS-based analysis. The data revealed clear
outliers for mouse 3 and 4 for AAV9 PI; therefore, both were excluded. The following

graphs show the mean values of mouse 1, 2, 5 and 6 and the corresponding SD.

As observed previously in the first screening, AAV9 P1 demonstrated an enhanced muscle
tropism (66%) as well as detargeting from the liver (5.5%) (Figure 3). Regarding the wild-
type AAVs, only AAVpolwt displays inherent muscle specificity. The published benchmark
variants for muscle transduction, AAVM41, AAVBI and AAV2 MTP, are clearly inferior to
AAV9 P1 (Figure 4). Only AAVM41 shows a tendency to preferably transduce the four
analyzed muscle tissues. AAVB1 and AAV2 MTP predominantly end up in the liver.
Particularly informative is a comparison of AAV9 Pl to AAV9 K3 and AAV9 P3.

AAV9 K3, for instance, differs in only two amino acids as compared to the P1 peptide but is
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inserted at position 589, whereas P1 was integrated at position 588. While these seem to be
minor changes, the biodistribution analysis of AAV9 K3 reveals a strong tropism for the liver
which even exceeds the one seen for AAVOwt. The peptide motif of AAV9 P3 varies in four
amino acids positions but this time a muscle tropism can be seen though to a weaker extent
than with AAV9 P1 (Figure 3). Interestingly, AAVILD, a variant with two point mutations
as compared to AAVOwt, is massively detargeted from the liver as originally reported

(Adachi et al., 2014). However, at the same time, it is enriched in muscle tissues (Figure 4).

An analysis of the proportions of each variant within one tissue gave similar results as in the
first screening (Figure 5). AAV9 P1 is the most efficient vector in this study in the
diaphragm, biceps, quadriceps femoris and, to a lesser extent, in the heart. A more detailed

overview of the differences is seen in Tables 3 and 4.

Table 1: AAV9 P1 efficiency comparison. Efficiency of AAV9 Pl in comparison to
AAV9 P3, AAVOwt, AAVOLD, AAV9 K3, AAVBI, AAVpolwt, AAVpol Al, AAVMA41,
AAV2 MTP and AAV6wt. Values are fold-differences of AAV9 P1 transduction as

compared to the indicated variants.

Variant Diaphragm Heart Quadriceps f. Biceps
AAV9 P3 6.1 2.8 3.1 33
AAVIwt 10.1 1.6 5.5 7.0
AAVILD 16.1 5.0 8.5 10.5
AAV9 K3 31.3 6.0 21.4 21.0
AAVBI1 35.6 4.9 423 64.5
AAVpolwt 36.7 17.5 26.8 30.5
AAVpol Al 46.1 14.5 38.9 423
AAVM41 109.9 14.8 75.7 80.7
AAV2 MTP 543.2 63.6 11354 1409.5
AAVOwWt 248.2 16.1 146.5 195.6

Table 2: AAV9 PI1 specificity comparison. Muscle specificity of AAV9 P1, AAV9 P3,
AAVIwt, AAVILD, AAV9 K3, AAVBI, AAVpolwt, AAVpol Al, AAVMA4I,
AAV2 MTP and AAV6wt. Depicted values are percentages of detected transcripts as

compared to all analyzed tissues.
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Variant Muscle tissues [%] Liver [%]

AAV9 Pl 66.6 5.5
AAV9 P3 29.6 20.8
AAVOwt 5.3 52.0
AAVILD 39.4 5.2
AAV9 K3 7.5 77.3
AAVBI 1.4 86.1
AAVpolwt 48.4 3.6
AAVpol Al 515 1.5
AAVM41 31.7 473
AAV2 MTP 29 88.3
AAV6wWt 2.2 38.8

Example 3: Muscle validation of AAV9 _P1

To confirm the muscle specificity of AAV9 P1, a follow-up study was conducted using
female C57BL/6 mice which were injected with 1x10''vg/mouse via the tail vein. Besides
AAV9 Pl1, the lead candidates from a previous screening, AAVpolwt and AAVpol Al,
were used as well as the in muscle tissue highly efficient serotype, AAVOwt. This time, all
AAYV variants were injected individually into three mice per group. Potential interfering
effects originating from receptor competition in a library context are thereby eliminated,
allowing to evaluate AAV9 P1 performance. Mice were kept for one week after injection
before diaphragm, heart, liver and quadriceps femoris were collected for qPCR analysis

against the viral transcripts, using POLR2A as a housekeeper (Figure 6).

The evaluation of EYFP relative quantities for AAV9 P1 showed a superior increase
compared to AAV9wt in diaphragm (55-fold), quadriceps femoris (17-fold) and heart (11-
fold) while being 9-fold less abundant in the liver. In addition the peptide insertion variant
outcompetes AAVpolwt and AAVpol Al in all muscle tissues. On the other hand both
porcine variants exhibit lower cDNA levels in the liver which is however not enough to

outweigh their major disadvantage in terms of efficiency.

Example 4: In vivo enrichment of targeting sequences
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An AAVO-library was constructed encoding capsid polypeptides with the sequence of SEQ
ID NO:1 inserted between amino acids 588 and 589, in which positions X' to X* were
completely randomized and in which the sequence was flanked by the amino acids S/RG N-
terminally and A C-terminally. Virus particles comprising the library were administered into
mice via the tail vein, and re-isolated from skeletal muscle, heart, and diaphragm. After the
first round of selection, a sequence space represented by the sequence logo of Fig. 11A was
obtained, while after the second round of selection, the sequence space represented by the

sequence logo of Fig. 11B was retrieved, showing an enrichment of specific amino acids.

Example 5: Tissue tropism and biodistribution of AAV variants

The tissue tropism of AAV9S1 P1 (having a capsid with the amino acid sequence of SEQ ID
NO:30) and AAVS10 P1 (having a capsid with the amino acid sequence of SEQ ID NO:28)
was compared to AAVIOwt as described herein above in Example 1 for further organs, using
2.5E11 vg per mouse; results are shown in Fig. 12A-C. Further, biodistribution of AAVIP1,
AAVIS1, and AAVIS10 in liver was compared to that of AAV9 as described above in

Example 1; results are shown in Fig. 12D.
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Claims

10.

11.

An adeno-associated virus (AAV) capsid polypeptide bonded to a binding peptide
comprising an amino acid sequence RGDX'X*X’X* (SEQ ID NO: 1), with X' to X*
being independently selected amino acids, for use in treating and/or preventing a
muscular disease and/or in muscle regeneration; preferably wherein said binding

peptide is covalently bonded to said AAV capsid polypeptide.

The AAV capsid polypeptide for use of claim 1, wherein said binding peptide is
inserted into the amino acid sequence of said AAV capsid polypeptide.

The AAV capsid polypeptide for use of claim 1 or 2, wherein X', X*, and X’ are
independently selected from L, G, V, and A; and x* being S, V, A, G, or L, preferably
wherein at least one of X* and X is G.

The AAV capsid polypeptide for use of any one of claims 1 to 3, wherein said binding
peptide comprises, preferably consists of, the amino acid sequence RGDLGLS (SEQ
ID NO:2) or RGDAVGV (SEQ ID NO:3).

The AAV capsid polypeptide for use of any one of claims 2 to 4, wherein the insertion
site of the binding peptide corresponds to amino acid 588 or 589, preferably 588, of
the AAV9 capsid polypeptide.

The AAV capsid polypeptide for use of any one of claims 1 to 5, wherein said AAV
capsid polypeptide further comprises an exchange corresponding to a P504A and/or a
G505A amino acid exchange in AAVY, preferably comprises amino acid exchanges
corresponding to P5S04A and G505A amino acid exchanges in AAV9.

The AAV capsid polypeptide for use of any one of claims 1 to 6, wherein said AAV
capsid polypeptide is an AAV9 capsid polypeptide.

The AAV capsid polypeptide for use of any one of claims 1 to 7, wherein said muscle

is a striated muscle, preferably heart or a skeletal muscle or diaphragm.

The AAV capsid polypeptide for use of any one of claims 1 to 8, wherein said
muscular disease is a muscular dystrophy, a cardiomyopathy, a myotonia, a muscular
atrophy, a myoclonus dystonia, a mitochondrial myopathy, a rhabdomyolysis, a

fibromyalgia, and/or a myofascial pain syndrome.

A polynucleotide encoding the AAV capsid polypeptide specified in any one of claims
2 to 7 for use in treating and/or preventing a muscular disease and/or in muscle

regeneration.

A host cell comprising the AAV capsid polypeptide specified in any one of claims 1 to
9 or the polynucleotide specified in claim 10 for use in treating and/or preventing a

muscular disease and/or in muscle regeneration.
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12.

13.

14.

15.

An AAV capsid comprising an AAV capsid polypeptide specified in any one of
embodiments 1 to 9 for use in treating and/or preventing a muscular disease and/or in

muscle regeneration.

A pharmaceutical composition comprising the AAV capsid polypeptide specified in
any one of claims 1 to 9, the polynucleotide specified in claim 10, the host cell
specified in claim 11, and/or the AAV capsid specified in claim 12 for use in treating

and/or preventing a muscular disease and/or in muscle regeneration.

Use of the AAV capsid polypeptide specified in any one of claims 1 to 9, the
polynucleotide specified in claim 10, the host cell specified in claim 11, and/or the
AAV capsid specified in claim 12 for transferring an active compound into a muscle

cell.

The use of claim 14, wherein said use is a non-therapeutic use, preferably wherein said

use is an in vitro use.
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Sequence Listing

1 Sequence Listing
Information

1-1 File Name UH15166PCEP sequence listing.xml

1-2 DTD Version V1 3

1-3 Software Name WIPO Sequence

1-4 Software Version 2.3.0

1-5 Production Date 2025-12-16

1-6 Original free text language
code

1-7 Non English free text
language code

2 General Information

2-1 Current application: IP EP
Office

2-2 Current application: EP19722029.6
Application number

2-3 Current application: Filing |2019-04-26
date

2-4 Current application: UH15166PCEP
Applicant file reference

2-5 Earliest priority application:| EP
IP Office

2-6 Earliest priority application:| EP18169822.6
Application number

2-7 Earliest priority application:{ 2018-04-27
Filing date

2-8en Applicant name

2-8 Applicant name: Name Untiversitaet Heidelberg
Latin

2-9en Inventor name

2-9 Inventor name: Name Latin

2-10en Invention title Modified AAV capsid polypeptides for Treatment of Muscular Diseases

2-11 Sequence Total Quantity |55
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3-1 Sequences
3-1-1 Sequence Number [ID] 1
3-1-2 Molecule Type
3-1-3 Length
3-1-4 Features
Location/Qualifiers
NonEnglishQualifier Value
3-1-5 Residues 000
3-2 Sequences
3-2-1 Sequence Number [ID] 2
3-2-2 Molecule Type AA
3-2-3 Length 7
3-2-4 Features REGION 1..7
Location/Qualifiers note=binding peptide P1
source 1..7
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-2-5 Residues RGDLGLS
3-3 Sequences
3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type AA
3-3-3 Length 7
3-3-4 Features REGION 1..7
Location/Qualifiers note=binding paptide P3
source 1..7
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-3-5 Residues RGDAVGV
3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type AA
3-4-3 Length 8
3-4-4 Features REGION 1..8
Location/Qualifiers note=binding peptide Al
source 1..8
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-4-5 Residues MPLGAAGA
3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type AA
3-5-3 Length 8
3-5-4 Features REGION 1..8
Location/Qualifiers note=binding peptide K3
source 1..8
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-5-5 Residues RGDLRVSA
3-6 Sequences
3-6-1 Sequence Number [ID] 6
3-6-2 Molecule Type AA
3-6-3 Length 7
3-6-4 Features REGION 1..7
Location/Qualifiers note=binding peptide MTP
source 1..7
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-6-5 Residues ASSLNI A
3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 21
3-7-4 Features REGION 1..21
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Location/Qualifiers

NonEnglishQualifier Value

note=AAV9_P1 insertion site
source 1..21
mol_type=protein
organism=synthetic construct

3-7-5 Residues NHQGQSGRGD LGLSAQAAQT G 21
3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 21
3-8-4 Features REGION 1..21
Location/Qualifiers note=AAV9_P3 insertion site
source 1..21
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-8-5 Residues NHQGQSGRGD AVGVAQAAQT G 21
3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 21
3-9-4 Features REGION 1..21
Location/Qualifiers note=AAVpol_Al insertion site
source 1..21
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-9-5 Residues NNQGQRGVPL  GAAGAQAATV G 21
3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 21
3-10-4 Features REGION 1..21
Location/Qualifiers note=AAV9_K3 insertion site
source 1..21
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-10-5 Residues HQSGCQAGRGD LRVSAQAATG W 21
3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type AA
3-11-3 Length 21
3-11-4 Features REGION 1..21
Location/Qualifiers note=AAV-MTP insertion site
source 1..21
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-11-5 Residues NLQRGNTGAS SLNI AGLSRQ A 21
3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type AA
3-12-3 Length 745
3-12-4 Features REGION 1..745
Location/Qualifiers note=AAV9_P1 capsid polypeptide, insertion site 588
source 1..745
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-12-5 Residues MAADGYLPDW LEDNLSEG R EWAALKPGAP QPKANQOHQD NARGLVLPGY KYLGPGNGLD 60

KGEPVNAADA AALEHDKAYD QQLKAGDNPY LKYNHADAEF QERLKEDTSF
AKKRLLEPLG LVEEAAKTAP GKKRPVEQSP QEPDSSAG G KSGAQPAKKR
SVPDPQP| GE PPAAPSGVGS LTMASGGGAP VADNNEGADG VGSSSGNVHC
TTSTRTWALP TYNNHLYKQ SNSTSGGSSN DNAYFGYSTP WGYFDFNRFH
LI NNNWGFRP KRLNFKLFNI  QVKEVTDNNG VKTI ANNLTS TVQVFTDSDY
EGCLPPFPAD VFM PQYGYL TLNDGSQAVG RSSFYCLEYF PSQVLRTGNN
PFHSSYAHSQ SLDRLM\PLI DQYLYYLSKT | NGSGQNQQT LKFSVAGPSN
GPSYRQQRVS TTVTQNNNSE FAWPGASSWA LNGRNSLMNP GPAMASHKEG

GGNLGRAVFQ 120
LNFGQTGDTE 180
DSQW.GDRVI 240
CHFSPRDWOR 300
QLPYVLGSAH 360
FQFSYEFENV 420
MAVQGRNY! P 480
EDRFFPLSGS 540
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LI FGKQGTGR DNVDADKVM TNEEEI KTTN PVATESYGQV ATNHQGQSGR GDLGLSAQAA

QTGAWONQGE  LPGMWMODRD
TPVPADPPTA FNKDKLNSF

VYLQGPI WAK | PHTDGNFHP
TQYSTGQVSV El EWELQKEN

SPLMSGFGWK HPPPQ LI KN
SKRWAPEI QY TSNYYKSNNV

EFAVNTEGVY SEPRPI GTRY LTRNL

600
660
720
745

3-13

3-13-1
3-13-2
3-13-3
3-13-4

3-13-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

13
DNA
2238

misc_feature 1..2238
note=AAV9_P1 capsid polypeptide encoding, insertion site amino acid 5 88
source 1..2238

mol_type=other DNA

organism=synthetic construct

at ggct gccg
gagt ggt ggg
aacgct cgag
aagggggagce
cagcagct ca
caggagcggce
gccaaaaaga
ggaaagaaga
aaat cgggtg
t cagt cccag
cttacaat gg
gt gggt agt t
accaccagca
t ccaacagca
tgggogt at t
ctcat caaca
caggt caaag
acggt ccagg
gagggct gec
acgcttaatg
ccgt cgcaaa
cctttccata
gaccaat act
ctaaaattca
ggacccagct
tttgcttggce
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
cagaccggct
gt gtacctgc
tctccgctga
acacct gt ac
acccagtatt
agcaagcgct
gaatttgctg
ctgactcgta

atggttatct
ctttgaaacc
gtctt gt gct
cggt caacgc
aggccggaga
t caaagaaga
ggcttcttga
ggcct gt aga
cacagcccgce
accct caacc
cttcaggtgg
cct cgggaaa
cccgaacctg
cat ct ggagg
ttgacttcaa
acaact gggg
aggt tacgga
tcttcacgga
tcccgeegtt
at ggaagcca
t gct aagaac
gcagct acgc
tgtact at ct
gt gt ggcegg
accgacaaca
ctggagcttc
t ggccagcca
gcaaacaagg
aagaaat t aa
accagggcca
gggtt caaaa
aaggacccat
t gggagggt t
ctgcggat cc
ctact ggcca
ggaacccgga
ttaatact ga
atctgtaa

t ccagattgg
t ggagcccect
tccgggttac
agcagacgcg
caacccgt ac
tacgtctttt
acctcttggt
gcagt ct cct
t aaaaagaga
aat cggagaa
t ggcgcacca
ttggcattge
ggccct geee
atctt caaat
cagattccac
attccggcecet
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggcet
caaagaagga
aact ggaaga
aact act aac
gagt ggccgce
ccaaggaat a
ttgggccaaa
t ggaat gaaa
t ccaacggcc
agt cagegtg
gat ccagt ac
aggt gt at at

ct cgaggaca
caacccaagg
aaat accttg
gcggecectcg
ct caagt aca
gggggcaacc
ctggtt gagg
caggaaccgg
ctcaatttcg
cct cccgeag
gt ggcagaca
gatt cccaat
acct acaaca
gacaacgcct
tgccacttct
aagcgact ca
gt caagacca
cagct cccgt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacc
attaacggtt
atggctgtcc
accact gt ga
ct caat ggac
gaggaccgtt
gacaacgt gg
ccggt agcaa
ggcgat ct gg
cttccgggta
attcctcaca
cacccgcectc
tt caacaagg
gagat cgagt
acttccaact
agt gaacccc

accttagtga
caaat caaca
gacccggcaa
agcacgacaa
accacgccga
t cgggcgage
aagcggct aa
actcctccgce
gt cagact gg
cccect cagg
at aacgaagg
ggct ggggga
atcacctcta
acttcggcta
caccacgt ga
actt caagct
t cgccaat aa
acgt gct cgg
ttcctcagta
tttactgcct
gct acgagtt
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttcecttt
at gcggacaa
cggagtccta
gcct gagege
tggtttggca
cggacggcaa
ct cagat cct
acaagct gaa
gggagct gca
attacaagtc
gccccattgg

aggaatt cgc
acat caagac
cggact cgac
ggcct acgac
cgccgagttc
agtcttccag
gacggct cct
gggt at t gge
cgacacagag
t gt gggat ct
t gccgat gga
cagagt cat c
caagcaaat ¢
cagcaccccce
ct ggcagcga
cttcaacatt
ccttaccagc
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ctacat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agtcatgata
t ggacaagtg
ccaggcggcc
ggacagagat
ctttcaccct
cat caaaaac
ctctttcatc
gaaggaaaac
taataatgtt
caccagat ac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2238

3-14

3-14-1
3-14-2
3-14-3
3-14-4

3-14-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

14
AA
745

REGION 1..745
note=AAVILD_P1 capsid polypeptide, insertion site 588

source 1..745

mol_type=protein

organism=synthetic construct

MAADGYLPDW LEDNLSEG R
KGEPVNAADA AAL EHDKAYD
AKKRLLEPLG LVEEAAKTAP
SVPDPQPI GE PPAAPSGVGS
TTSTRTVWALP TYNNHLYKQ
LI NNNWGFRP  KRLNFKLFN
EGCLPPFPAD VFM PQYGYL
PFHSSYAHSQ SLDRLMNPL
GPSYRQQRVS TTVTQNNNSE
LI FGKQGTGR DNVDADKVM
QTGMWQNQE  LPGWWODRD

EVIMALKPGAP QPKANQQHQD
QQLKAGDNPY LKYNHADAEF

GKKRPVEQSP QEPDSSAG G
LTMASGGGAP VADNNEGADG
SNSTSGGSSN DNAYFGYSTP
QVKEVTDNNG VKTI ANNLTS
TLNDGSQAVG RSSFYCLEYF
DQYLYYLSKT | NGSGQONQQT
FAWAAASSWA LNGRNSLM\P
TNEEEI KTTN PVATESYGQV
VYLQGP! WAK | PHTDGNFHP

NARGLVLPGY
QERLKEDTSF
KSGAQPAKKR
VGSSSGNVHC
WGYFDFNRFH
TVQVFTDSDY
PSQVLRTG\N
LKFSVAGPSN
GPAMASHKEG
ATNHQGQSGR
SPLMGGFGVK

KYLGPGNGLD

60

GGNLGRAVFQ 120

LNFGQTGDTE
DSQUW.GDRV

CHFSPRDWOR
QLPYVLGSAH
FQFSYEFENV
MAVQGRNY! P
EDRFFPLSGS
GDLGLSAQAA
HPPPQI LI KN

180
240
300
360
420
480
540
600
660




18 Mar 2026

2026202070

TPVPADPPTA FNKDKLNSFI
EFAVNTEGVY SEPRPI GTRY LTRNL

TQYSTGQVSV El EMELQKEN SKRWNPEI QY TSNYYKSNNV 720

745

3-15

3-15-1
3-15-2
3-15-3
3-15-4

3-15-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

15
DNA
2238

misc_feature 1..2238
note=AAVILD_P1 capsid polypeptide encoding, insertion site amino acid 588
source 1..2238

mol_type=other DNA

organism=synthetic construct

at ggct gccg
gagt ggt ggg
aacgct cgag
aagggggagc
cagcagct ca
caggagcggce
gccaaaaaga
ggaaagaaga
aaat cgggtg
t cagt cccag
cttacaatgg
gt gggt agt t
accaccagca
t ccaacagca
tgggggt at t
ctcat caaca
caggt caaag
acggt ccagg
gagggct gee
acgcttaatg
ccgt cgcaaa
cctttccata
gaccaat act
ctaaaattca
ggacccagct
tttgcttggg
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
cagaccggct
gtgtacctgc
tctccgetga
acacctgtac
acccagt att
agcaagcgct
gaatttgctg
ctgactcgta

atggttatct
ctttgaaacc
gtcttgtget
cggt caacgc
aggccggaga
t caaagaaga
ggcttcttga
ggcct gt aga
cacagcccgce
accct caacc
cttcaggtgg
cct cgggaaa
cccgaacctg
cat ct ggagg
ttgacttcaa
acaact gggg
aggttacgga
tcttcacgga
tccecgeegtt
at ggaagcca
t gct aagaac
gcagct acgc
tgtactatct
gt gt ggcegg
accgacaaca
ctgcagettc
t ggccagcca
gcaaacaagg
aagaaat t aa
accagggcca
gggtt caaaa
aaggacccat
t gggagggt t
ctgcggatcc
ctact ggcca
ggaacccgga
ttaatactga
atctgtaa

tccagattgg
t ggagcccect
tccgggttac
agcagacgcg
caacccgt ac
tacgtctttt
acctcttggt
gcagt ct cct
t aaaaagaga
aat cggagaa
t ggcgcacca
ttggcattge
ggccect gece
atctt caaat
cagat t ccac
attccggcecet
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggct
caaagaagga
aact ggaaga
aact act aac
gagt ggccgce
ccaaggaat a
tt gggccaaa
t ggaat gaaa
t ccaacggcc
agt cagegtg
gat ccagt ac
aggt gt at at

ct cgaggaca
caacccaagg
aaataccttg
gcggecectcg
ct caagt aca
gggggcaacc
ct ggt t gagg
caggaaccgg
ctcaatttcg
cctccegeag
gt ggcagaca
gat t cccaat
acct acaaca
gacaacgcct
tgccacttct
aagcgact ca
gt caagacca
cagct cccgt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacc
attaacggtt
atggctgtcc
accact gt ga
ct caat ggac
gaggaccgt t
gacaacgt gg
ccggt agcaa
ggcgat ct gg
cttccgggta
attcctcaca
cacccgectc
tt caacaagg
gagat cgagt
act t ccaact
agt gaacccc

accttagtga
caaat caaca
gacccggcaa
agcacgacaa
accacgccga
t cgggcgage
aagcggct aa
act cctccge
gt cagact gg
cccect cagg
at aacgaagg
ggct ggggga
atcacctcta
acttcggcta
caccacgt ga
act t caagct
t cgccaat aa
acgtgct cgg
ttcctcagta
tttactgect
gct acgagt t
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttcettt
at gcggacaa
cggagt ccta
gcct gagege
tggtttggca
cggacggcaa
ct cagat cct
acaagct gaa
gggagct gca
attacaagtc
gccccattgg

aggaatt cgc
acat caagac
cggact cgac
ggcct acgac
cgccgagttc
agtcttccag
gacggct cct
gggt at t ggc
cgacacagag
t gt gggat ct
t gccgat gga
cagagt cat ¢
caagcaaat ¢
cagcaccccce
ct ggcagcga
cttcaacatt
ccttaccagc
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ctacat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agt cat gat a
t ggacaagt g
ccaggcggcce
ggacagagat
ctttcaccct
cat caaaaac
ctctttcatc
gaaggaaaac
taataatgtt
caccagat ac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2238

3-16

3-16-1
3-16-2
3-16-3
3-16-4

3-16-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

16
AA
745

REGION 1..745

note=AAV9_P1 capsid polypeptide, insertion site 589

source 1..745
mol_type=protein
organism=synthetic construct

MAADGYLPDW LEDNLSEG R
KGEPVNAADA AAL EHDKAYD
AKKRLLEPLG LVEEAAKTAP
SVPDPQPI GE PPAAPSGVGS
TTSTRTWALP TYNNHLYKQ
LI NNNWGFRP KRLNFKLFN
EGCLPPFPAD VFM PQYGYL
PFHSSYAHSQ SLDRLMNPL
GPSYRQQRVS TTVTQNNNSE
LI FGKQGTGR DNVDADKVM
ATGAWQNQGE  LPGWWMWODRD
TPVPADPPTA FNKDKLNSF
EFAVNTEGVY SEPRPI GTRY

EVIALKPGAP QPKANQQHQD
QQLKAGDNPY LKYNHADAEF
GKKRPVEQSP QEPDSSAG G
LTMASGGGAP VADNNEGADG
SNSTSGGSSN DNAYFGYSTP
QVKEVTDNNG VKTI ANNLTS
TLNDGSQAVG RSSFYCLEYF
DQYLYYLSKT | NGSGONQQT
FAWPGASSWA LNGRNSLIM\P
TNEEEI KTTN PVATESYGQV
VYLQGP! WAK | PHTDGNFHP

NARGLVLPGY
QERLKEDTSF
KSGAQPAKKR
VGSSSGNVHC
WGYFDFNRFH
TVQVFTDSDY
PSQMLRTGNN
LKFSVAGPSN
GPAMASHKEG

ATNHQSGQSG
SPLMGGFGVK

KYLGPGNGLD

60

GGNLGRAVFQ 120

LNFGQTGDTE
DSQW.GDRVI
CHFSPRDWOR
QLPYVLGSAH
FQFSYEFENV
MAVQGRNY! P
EDRFFPLSGS
RGDLGLSAQA
HPPPQI LI KN

TQYSTGVSV El EMELQKEN SKRWNPEI QY TSNYYKSNNV

LTRNL

180
240
300
360
420
480
540
600
660
720
745
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3-17

3-17-1
3-17-2
3-17-3
3-17-4

3-17-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

17
DNA
2238

misc_feature 1..2238
note=AAV9_P1 capsid polypeptide 2 encoding, insertion site amino acid 589
source 1..2238

mol_type=other DNA

organism=synthetic construct

at ggct gccg
gagt ggt ggg
aacgct cgag
aagggggagce
cagcagct ca
caggagcggce
gccaaaaaga
ggaaagaaga
aaat cgggtg
t cagt cccag
cttacaat gg
gt gggt agt t
accaccagca
t ccaacagca
tgggggt at t
ctcat caaca
caggt caaag
acggt ccagg
gagggct gee
acgcttaatg
ccgt cgcaaa
cctttccata
gaccaat act
ctaaaattca
ggacccagct
tttgcttggce
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
gccaccggcet
gt gt acctgc
tctccgctga
acacct gt ac
acccagt att
agcaagcgct
gaatttgctg
ctgactcgta

atggttatct
ctttgaaacc
gt ctt gt gct
cggt caacgc
aggccggaga
t caaagaaga
ggcttcttga
ggcct gt aga
cacagcccgce
accct caacc
cttcaggtgg
cct cgggaaa
cccgaacctg
cat ct ggagg
ttgacttcaa
acaact gggg
aggttacgga
tcttcacgga
tcccgeegtt
at ggaagcca
t gct aagaac
gcagct acgc
tgtact at ct
gt gt ggcegg
accgacaaca
ctggagcttc
t ggccagcca
gcaaacaagg
aagaaat t aa
accagagt gg
gggtt caaaa
aaggacccat
t gggagggt t
ctgcggat cc
ctactggcca
ggaacccgga
ttaatactga
atctgtaa

tccagattgg
t ggagcccect
tccgggttac
agcagacgcg
caacccgt ac
tacgtctttt
acctcttggt
gcagt ct cct
t aaaaagaga
aat cggagaa
t ggcgcacca
ttggcattge
ggccct geee
atctt caaat
cagat t ccac
attccggcecet
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggcet
caaagaagga
aact ggaaga
aact act aac
ccagagt ggc
ccaaggaat a
tt gggccaaa
t ggaat gaaa
t ccaacggcc
agt cagegtg
gat ccagt ac
aggt gt at at

ct cgaggaca
caacccaagg
aaat accttg
gcggecectcg
ct caagt aca
gggggcaacc
ctggt t gagg
caggaaccgg
ctcaatttcg
cctccegeag
gt ggcagaca
gatt cccaat
acct acaaca
gacaacgcct
tgccacttct
aagcgact ca
gt caagacca
cagct cccgt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacc
attaacggtt
atggctgtcc
accactgtga
ct caat ggac
gaggaccgtt
gacaacgt gg
ccggt agcaa
cgcggegat ¢
cttccgggta
attcctcaca
cacccgcctc
tt caacaagg
gagat cgagt
acttccaact
agt gaacccc

accttagtga
caaat caaca
gacccggcaa
agcacgacaa
accacgccga
t cgggcgage
aagcggct aa
act cctccge
gt cagact gg
cccect cagg
at aacgaagg
ggct ggggga
atcacctcta
acttcggcta
caccacgt ga
actt caagct
t cgccaat aa
acgt gct cgg
ttcctcagta
tttactgcct
gct acgagtt
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttccttt
at gcggacaa
cggagtccta
tgggect gag
tggtttggca
cggacggcaa
ct cagat cct
acaagct gaa
gggagct gca
attacaagtc
gccccattgg

aggaatt cgc
acat caagac
cggact cgac
ggcct acgac
cgccgagttc
agtcttccag
gacggct cct
gggt at t gge
cgacacagag
t gt gggat ct
t gccgat gga
cagagt cat c
caagcaaat ¢
cagcaccccce
ct ggcagcga
cttcaacatt
ccttaccagc
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ctacat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agtcatgata
t ggacaagtg
cgcccaggeg
ggacagagat
ctttcaccct
cat caaaaac
ctctttcatc
gaaggaaaac
taataatgtt
caccagat ac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2238

3-18

3-18-1
3-18-2
3-18-3
3-18-4

3-18-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

18
AA
745

REGION 1..745
note=AAV9_P3 capsid polypeptide, insertion site 588

source 1..745

mol_type=protein

organism=synthetic construct

MAADGYLPDW LEDNLSEG R
KGEPVNAADA AAL EHDKAYD
AKKRLLEPLG LVEEAAKTAP
SVPDPQPI GE PPAAPSGVGS
TTSTRTWALP  TYNNHLYKQ
LI NNNWGFRP  KRLNFKLFN
EGCLPPFPAD VFM PQYGYL
PFHSSYAHSQ SLDRLMNPL
GPSYRQURVS TTVTQNNNSE
LI FGKQGTGR DNVDADKVM
QTGMWQNQE  LPGWWIDRD
TPVPADPPTA FNKDKLNSF
EFAVNTEGVY SEPRPI GTRY

EVIAALKPGAP QPKANQQHQD
QQLKAGDNPY LKYNHADAEF

GKKRPVEQSP QEPDSSAG G
LTMASGGGAP VADNNEGADG
SNSTSGGSSN DNAYFGYSTP
QVKEVTDNNG VKTI ANNLTS
TLNDGSQAVG RSSFYCLEYF
DQYLYYLSKT | NGSGQONQQT
FAWPGASSWA LNGRNSLM\P
TNEEEI KTTN PVATESYGQV
VYLQGP! WAK | PHTDGNFHP

NARGLVLPGY
QERLKEDTSF
KSGAQPAKKR
VGSSSGNVHC
WGYFDFNRFH
TVQVFTDSDY
PSQVLRTG\N
LKFSVAGPSN
GPAMASHKEG
ATNHQGOSGR
SPLMGGFGVK

KYLGPGNGLD

60

GGNLGRAVFQ 120

LNFGQTGDTE
DSQW.GDRVI
CHFSPRDWR
QLPYVLGSAH
FQFSYEFENV
MAVQGRNY! P
EDRFFPLSGS
GDAVGVAQAA
HPPPQI LI KN

TQYSTGVSV El EWELQKEN SKRWNPE! QY TSNYYKSNNV

LTRNL

180
240
300
360
420
480
540
600
660
720
745

3-19
3-19-1

Sequences
Sequence Number [ID]

19




18 Mar 2026

2026202070

3-19-2
3-19-3
3-19-4

3-19-5

Molecule Type
Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

DNA
2238

misc_feature 1..2238
note=AAV9_P3 capsid polypeptide encoding, insertion site 588
source 1..2238

mol_type=other DNA

organism=synthetic construct

at ggct gccg
gagt ggt ggg
aacgct cgag
aagggggage
cagcagct ca
caggagcggc
gccaaaaaga
ggaaagaaga
aaat cgggt g
t cagt cccag
cttacaatgg
gt gggt agt t
accaccagca
t ccaacagca
tgggggt at t
ct cat caaca
caggt caaag
acggt ccagg
gagggct gcc
acgcttaatg
ccgt cgcaaa
cctttccata
gaccaat act
ctaaaattca
ggacccagct
tttgcttgge
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
cagaccggct
gtgtacctgc
tctccgetga
acacct gt ac
acccagtatt
agcaagcgct
gaatttgctg
ctgactcgta

atggttat ct
ctttgaaacc
gtcttgt get
cggt caacgc
aggccggaga
t caaagaaga
ggcttcttga
ggcct gt aga
cacagcccgce
accct caacc
cttcaggtgg
cct cgggaaa
cccgaacctg
cat ct ggagg
ttgacttcaa
acaact gggg
aggttacgga
tcttcacgga
tccegecegtt
at ggaagcca
t gct aagaac
gcagct acgc
tgtactatct
gt gt ggccgg
accgacaaca
ctggagettc
t ggccagcca
gcaaacaagg
aagaaatt aa
accagggcca
gggtt caaaa
aaggacccat
t gggagggt t
ctgcggat cc
ctactggcca
ggaacccgga
tt aat act ga
atct gt aa

t ccagattgg
t ggagcccect
tccgggttac
agcagacgcg
caacccgt ac
tacgtctttt
acct ctt ggt
gcagt ct cct
t aaaaagaga
aat cggagaa
t ggcgcacca
ttggcattge
ggccct geee
at ctt caaat
cagat t ccac
attccggcect
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggcet
caaagaagga
aact ggaaga
aact act aac
gagt ggccgce
ccaaggaat a
tt gggccaaa
t ggaat gaaa
t ccaacggcce
agt cagegtg
gat ccagt ac
aggt gt at at

ct cgaggaca
caacccaagg
aaataccttg
gcggecectcg
ct caagt aca
gggggcaacc
ctggt t gagg
caggaaccgg
ctcaatttcg
cctccegeag
gt ggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgact ca
gt caagacca
cagct ccegt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacce
attaacggtt
atggctgtcc
accact gt ga
ct caat ggac
gaggaccgtt
gacaacgt gg
ccggt agcaa
ggcgat gcgg
cttccgggta
attcctcaca
cacccgcectc
tt caacaagg
gagat cgagt
acttccaact
agt gaacccc

accttagtga
caaat caaca
gacccggcaa
agcacgacaa
accacgccga
t cgggcgage
aagcggct aa
act cctccge
gt cagact gg
ccccct cagg
at aacgaagg
ggct ggggga
atcacctcta
acttcggcta
caccacgt ga
act t caagct
t cgccaat aa
acgtgct cgg
ttcctcagta
tttactgcct
gct acgagtt
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttcecttt
at gcggacaa
cggagtccta
t gggcgt gge
tggtttggca
cggacggcaa
ct cagat cct
acaagct gaa
gggagct gca
attacaagtc
gccccat tgg

aggaat t cgc
acat caagac
cggact cgac
ggcct acgac
cgccgagttc
agtcttccag
gacggct cct
gggt at t gge
cgacacagag
t gt gggat ct
t gccgat gga
cagagtcatc
caagcaaat ¢
cagcaccccc
ct ggcagcga
cttcaacatt
ccttaccagc
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ct acat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agtcatgata
t ggacaagt g
ccaggcggcece
ggacagagat
ctttcaccct
cat caaaaac
ctctttcatc
gaaggaaaac
taataatgtt
caccagat ac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2238

3-20

3-20-1
3-20-2
3-20-3
3-20-4

3-20-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

20
AA
745

REGION 1..745

note=AAV9_P3 capsid polypeptide 2, insertion site 589

source 1..745
mol_type=protein
organism=synthetic construct

MAADGYLPDW LEDNLSEG R
KGEPVNAADA AALEHDKAYD
AKKRLLEPLG LVEEAAKTAP
SVPDPQPI GE PPAAPSGVGS
TTSTRTWALP TYNNHLYKQ
LI NNNWGFRP KRLNFKLFN
EGCLPPFPAD VFM PQYGYL
PFHSSYAHSQ SLDRLMNPL
GPSYRQQRVS TTVTQNNNSE
LI FGKQGTGR DNVDADKVM
ATGWQNQGE  LPGMVWODRD
TPVPADPPTA FNKDKLNSF
EFAVNTEGVY SEPRPI GTRY

EWAALKPGAP QPKANQQHQD
QQLKAGDNPY LKYNHADAEF
GKKRPVEQSP QEPDSSAG G
LTMASGGGAP VADNNEGADG
SNSTSGGSSN DNAYFGYSTP
QVKEVTDNNG VKTl ANNLTS
TLNDGSQAVG RSSFYCLEYF
DQYLYYLSKT | NGSGQONQQT
FAWPGASSWA LNGRNSLM\P
TNEEEI KTTN PVATESYGQV
VYLQGPI WAK | PHTDGNFHP

NARGLVLPGY
QERLKEDTSF
KSGAQPAKKR
VGSSSGNVHC
WGYFDFNRFH
TVQVFTDSDY
PSQMLRTGAN
LKFSVAGPSN
GPAMASHKEG

ATNHQSGQSG
SPLMGGFGVK

KYLGPGNGLD

60

GGNLGRAVFQ 120

LNFGQTGDTE
DSQW.GDRVI
CHFSPRDWOR
QLPYVLGSAH
FQFSYEFENV
MAVQGRNY! P
EDRFFPLSGS
RGDAVGVAQA
HPPPQI LI KN

TQYSTGVSV El EVELQKEN SKRWNPEI QY TSNYYKSNNV

LTRNL

180
240
300
360
420
480
540
600
660
720
745

3-21

3-21-1
3-21-2
3-21-3

Sequences
Sequence Number [ID]
Molecule Type

Length

21
DNA
2238
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3-21-4

3-21-5

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

misc_feature 1..2238
note=AAV9_P3 capsid polypeptide 2 encoding, insertion site 589
source 1..2238

mol_type=other DNA

organism=synthetic construct

at ggct gccg
gagt ggt ggg
aacgct cgag
aagggggage
cagcagct ca
caggagcggc
gccaaaaaga
ggaaagaaga
aaat cgggt g
t cagt cccag
cttacaatgg
gt gggt agt t
accaccagca
t ccaacagca
tgggggt at t
ctcat caaca
caggt caaag
acggt ccagg
gagggct gcc
acgcttaatg
ccgt cgcaaa
cctttccata
gaccaat act
ctaaaattca
ggacccagct
tttgcttgge
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
gccaccggcet
gtgtacctgce
tctccgetga
acacct gt ac
acccagtatt
agcaagcgct
gaatttgctg
ctgactcgta

atggttat ct
ctttgaaacc
gtcttgt gct
cggt caacgc
aggccggaga
t caaagaaga
ggcttcttga
ggcct gt aga
cacagcccgce
accct caacc
cttcaggtgg
cct cgggaaa
cccgaacctg
cat ct ggagg
ttgacttcaa
acaact gggg
aggttacgga
tcttcacgga
tccegecegtt
at ggaagcca
t gct aagaac
gcagct acgc
tgtactatct
gt gt ggccgg
accgacaaca
ctggagettc
t ggccagcca
gcaaacaagg
aagaaatt aa
accagagt gg
gggtt caaaa
aaggacccat
t gggagggt t
ctgcggat cc
ctactggcca
ggaacccgga
tt aat act ga
atct gt aa

tccagattgg
t ggagcccect
tccgggttac
agcagacgcg
caacccgt ac
tacgtctttt
acct ctt ggt
gcagt ct cct
t aaaaagaga
aat cggagaa
t ggcgcacca
ttggcattge
ggccct geee
at ct t caaat
cagat t ccac
attccggcect
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggcet
caaagaagga
aact ggaaga
aact act aac
ccagagt ggc
ccaaggaat a
tt gggccaaa
t ggaat gaaa
t ccaacggcc
agt cagegtg
gat ccagt ac
aggt gt at at

ct cgaggaca
caacccaagg
aaataccttg
gcggcecectcg
ct caagt aca
gggggcaacc
ctggt t gagg
caggaaccgg
ctcaatttcg
cctccegeag
gt ggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgact ca
gt caagacca
cagct ccegt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacce
attaacggtt
atggctgtcc
accact gt ga
ct caat ggac
gaggaccgtt
gacaacgt gg
ccggt agcaa
cgcggcgatg
cttccgggta
attcctcaca
cacccgcectc
tt caacaagg
gagat cgagt
acttccaact
agt gaacccc

accttagtga
caaat caaca
gacccggcaa
agcacgacaa
accacgccga
t cgggegage
aagcggct aa
act cctccge
gt cagact gg
ccccct cagg
at aacgaagg
ggct ggggga
atcacctcta
acttcggcta
caccacgt ga
act t caagct
t cgccaat aa
acgtgct cgg
ttcctcagta
tttactgcct
gct acgagtt
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttcecttt
at gcggacaa
cggagtccta
cggt gggegt
tggtttggca
cggacggcaa
ct cagat cct
acaagct gaa
gggagct gca
attacaagtc
gccccattgg

aggaat t cgc
acat caagac
cggact cgac
ggcct acgac
cgccgagttc
agtcttccag
gacggct cct
gggt at t gge
cgacacagag
t gt gggat ct
t gccgat gga
cagagtcatc
caagcaaat ¢
cagcaccccc
ct ggcagcga
cttcaacatt
ccttaccagc
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ct acat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agtcatgata
t ggacaagt g
ggcccaggeg
ggacagagat
ctttcaccct
cat caaaaac
ctctttcatc
gaaggaaaac
taataatgtt
caccagat ac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2238

3-22

3-22-1
3-22-2
3-22-3
3-22-4

3-22-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

22
AA
745

REGION 1..745

note=AAVILD_P1 capsid polypeptide 2, insertion site 589

source 1..745
mol_type=protein
organism=synthetic construct

MAADGYLPDW LEDNLSEG R
KGEPVNAADA AALEHDKAYD
AKKRLLEPLG LVEEAAKTAP
SVPDPQPI GE PPAAPSGVGS
TTSTRTWALP TYNNHLYKQ
LI NNNWGFRP KRLNFKLFN
EGCLPPFPAD VFM PQYGYL
PFHSSYAHSQ SLDRLMNPL
GPSYRQQRVS TTVTQNNNSE
LI FGKQGTGR DNVDADKVM
ATGWQNQGE  LPGMVWCQDRD
TPVPADPPTA FNKDKLNSF
EFAVNTEGVY SEPRPI GTRY

EWAALKPGAP QPKANQQHQD
QQLKAGDNPY LKYNHADAEF
GKKRPVEQSP QEPDSSAG G
LTMASGGGAP VADNNEGADG
SNSTSGGSSN DNAYFGYSTP
QVKEVTDNNG VKTl ANNLTS
TLNDGSQAVG RSSFYCLEYF
DQYLYYLSKT | NGSGQONQQT
FAWAAASSWA LNGRNSLM\P
TNEEEI KTTN PVATESYGQV
VYLQGPI WAK | PHTDGNFHP

NARGLVLPGY
QERLKEDTSF
KSGAQPAKKR
VGSSSGNVHC
WGYFDFNRFH
TVQVFTDSDY
PSQMLRTGAN
LKFSVAGPSN
GPAMASHKEG

ATNHQSGQSG
SPLMGGFGVK

KYLGPGNGLD

60

GG\LGRAVFQ 120

LNFGQTGDTE
DSQW.GDRVI
CHFSPRDWOR
QLPYVLGSAH
FQFSYEFENV
MAVQGRNY! P
EDRFFPLSGS
RGDLGLSAQA
HPPPQI LI KN

TQYSTGVSV El EVELQKEN SKRVWNPEI QY TSNYYKSNNV

LTRNL

180
240
300
360
420
480
540
600
660
720
745

3-23

3-23-1
3-23-2
3-23-3
3-23-4

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

23

DNA

2238

misc_feature 1..2238

note=AAVILD_P1 capsid polypeptide 2 encoding, insertion site amno aci d 589




18 Mar 2026

2026202070

3-23-5

NonEnglishQualifier Value
Residues

source 1..2238
mol_type=other DNA

organism=synthetic construct

at ggct gccg
gagt ggt ggg
aacgct cgag
aagggggage
cagcagct ca
caggagcggc
gccaaaaaga
ggaaagaaga
aaat cgggt g
t cagt cccag
cttacaatgg
gt gggt agt t
accaccagca
t ccaacagca
tgggggt at t
ctcat caaca
caggt caaag
acggt ccagg
gagggct gcc
acgcttaatg
ccgt cgcaaa
cctttccata
gaccaat act
ctaaaattca
ggacccagct
tttgcttggg
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
gccaccggcet
gtgtacctgc
tctccgetga
acacct gt ac
acccagtatt
agcaagcgct
gaatttgctg
ctgactcgta

atggttat ct
ctttgaaacc
gtcttgt gct
cggt caacgc
aggccggaga
t caaagaaga
ggcttcttga
ggcct gt aga
cacagcccgce
accct caacc
cttcaggtgg
cct cgggaaa
cccgaacctg
cat ct ggagg
ttgacttcaa
acaact gggg
aggttacgga
tcttcacgga
tccegecegtt
at ggaagcca
t gct aagaac
gcagct acgc
tgtactatct
gt gt ggccgg
accgacaaca
ctgcagettc
t ggccagcca
gcaaacaagg
aagaaatt aa
accagagt gg
gggtt caaaa
aaggacccat
t gggagggt t
ctgcggat cc
ctactggcca
ggaacccgga
tt aat act ga
atct gt aa

t ccagattgg
t ggagcccect
tccgggttac
agcagacgcg
caacccgt ac
tacgtctttt
acct ctt ggt
gcagt ct cct
t aaaaagaga
aat cggagaa
t ggcgcacca
ttggcattge
ggccct geec
at ct t caaat
cagat t ccac
attccggcecet
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggcet
caaagaagga
aact ggaaga
aact act aac
ccagagt ggc
ccaaggaat a
tt gggccaaa
t ggaat gaaa
t ccaacggcce
agt cagegtg
gat ccagt ac
aggt gt at at

ct cgaggaca
caacccaagg
aaataccttg
gcggcecectcg
ct caagt aca
gggggcaacc
ctggt t gagg
caggaaccgg
ctcaatttcg
cctccegeag
gt ggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgact ca
gt caagacca
cagct ccegt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacce
attaacggtt
atggctgtcc
accact gt ga
ct caat ggac
gaggaccgtt
gacaacgt gg
ccggt agcaa
cgcggcgat ¢
cttccgggta
attcctcaca
cacccgcectc
tt caacaagg
gagat cgagt
acttccaact
agt gaacccc

accttagtga
caaat caaca
gacccggcaa
agcacgacaa
accacgccga
t cgggegage
aagcggct aa
act cctccge
gt cagact gg
ccccct cagg
at aacgaagg
ggct ggggga
atcacctcta
acttcggcta
caccacgt ga
act t caagct
t cgccaat aa
acgtgct cgg
ttcctcagta
tttactgcct
gct acgagtt
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttcecttt
at gcggacaa
cggagtccta
t gggcct gag
tggtttggca
cggacggcaa
ct cagat cct
acaagct gaa
gggagct gca
attacaagtc
gccccat tgg

aggaat t cgc
acat caagac
cggact cgac
ggcct acgac
cgccgagttc
agtcttccag
gacggct cct
gggt at t gge
cgacacagag
t gt gggat ct
t gccgat gga
cagagtcatc
caagcaaat ¢
cagcaccccce
ct ggcagcga
cttcaacatt
ccttaccagc
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ct acat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agtcatgata
t ggacaagt g
cgcccaggeg
ggacagagat
ctttcaccct
cat caaaaac
ctctttcatc
gaaggaaaac
taataatgtt
caccagat ac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2238

3-24
3-24-1
3-24-2
3-24-3
3-24-4

3-24-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

24
AA
745

REGION 1..745

note=AAVILD_P3 capsid polypeptide, insertion site 588

source 1..745
mol_type=protein
organism=synthetic construct

MAADGYLPDW LEDNLSEG R
KGEPVNAADA AALEHDKAYD
AKKRLLEPLG LVEEAAKTAP
SVPDPQPI GE PPAAPSGVGS
TTSTRTWALP TYNNHLYKQ
LI NNNWGFRP KRLNFKLFN
EGCLPPFPAD VFM PQYGYL
PFHSSYAHSQ SLDRLMNPL
GPSYRQQRVS TTVTQNNNSE
LI FGKQGTGR DNVDADKVM
QTGMWQNQG  LPGWWODRD
TPVPADPPTA FNKDKLNSF
EFAVNTEGVY SEPRPI GTRY

EWAALKPGAP QPKANQQHQD NARGLVLPGY

QQLKAGDNPY LKYNHADAEF

QERLKEDTSF

GKKRPVEQSP QEPDSSAG G KSGAQPAKKR
LTMASGGGAP VADNNEGADG VGSSSGNWHC

SNSTSGGSSN DNAYFGYSTP
QVKEVTDNNG VKTl ANNLTS
TLNDGSQAVG RSSFYCLEYF
DQYLYYLSKT | NGSGQONQQT
FAWAAASSWA LNGRNSLM\P
TNEEEI KTTN PVATESYGQV
VYLQGPI WAK | PHTDGNFHP

WGYFDFNRFH
TVQVFTDSDY
PSQMLRTGAN
LKFSVAGPSN
GPAMASHKEG
ATNHQGQSGR
SPLMGGFGVK

KYLGPGNGLD

60

GG\LGRAVFQ 120

LNFGQTGDTE
DSQW.GDRVI
CHFSPRDWOR
QLPYVLGSAH
FQFSYEFENV
MAVQGRNY! P
EDRFFPLSGS
GDAVGVAQAA
HPPPQI LI KN

TQYSTGVSV El EVELQKEN SKRVWNPEI QY TSNYYKSNNV

LTRNL

180
240
300
360
420
480
540
600
660
720
745

3-25

3-25-1
3-25-2
3-25-3
3-25-4

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

25

DNA

2238

misc_feature 1..2238

note=AAV9ILD_P3 capsid polypeptide encoding, insertion site amino acid 588

source 1..2238
mol_type=other DNA




18 Mar 2026

2026202070

3-25-5

NonEnglishQualifier Value
Residues

organism=synthetic construct

at ggct gccg
gagt ggt ggg
aacgct cgag
aagggggage
cagcagct ca
caggagcggc
gccaaaaaga
ggaaagaaga
aaat cgggt g
t cagt cccag
cttacaatgg
gt gggt agt t
accaccagca
t ccaacagca
tgggggt at t
ctcat caaca
caggt caaag
acggt ccagg
gagggct gcc
acgcttaatg
ccgt cgcaaa
cctttccata
gaccaat act
ctaaaattca
ggacccagct
tttgcttggg
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
cagaccggct
gtgtacctgc
tctccgetga
acacct gt ac
acccagtatt
agcaagcgct
gaatttgctg
ctgactcgta

at ggttat ct
ctttgaaacc
gtcttgt gct
cggt caacgc
aggccggaga
t caaagaaga
ggcttcttga
ggcct gt aga
cacagcccgce
accct caacc
cttcaggtgg
cct cgggaaa
cccgaacctg
cat ct ggagg
ttgacttcaa
acaact gggg
aggttacgga
tcttcacgga
tccegeegtt
at ggaagcca
t gct aagaac
gcagct acgc
tgtactatct
gt gt ggccgg
accgacaaca
ctgcagettc
t ggccagcca
gcaaacaagg
aagaaatt aa
accagggcca
gggtt caaaa
aaggacccat
t gggagggt t
ctgcggat cc
ctactggcca
ggaacccgga
tt aat act ga
atct gt aa

tccagattgg
t ggagcccect
tccgggttac
agcagacgcg
caacccgt ac
tacgtctttt
acct ctt ggt
gcagt ct cct
t aaaaagaga
aat cggagaa
t ggcgcacca
ttggcattge
ggccct gecee
at ct t caaat
cagat t ccac
attccggcect
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggcet
caaagaagga
aact ggaaga
aact act aac
gagt ggccgce
ccaaggaat a
tt gggccaaa
t ggaat gaaa
t ccaacggcc
agt cagegtg
gat ccagt ac
aggt gt at at

ct cgaggaca
caacccaagg
aaataccttg
gcggcecectcg
ct caagt aca
gggggcaacc
ctggt t gagg
caggaaccgg
ctcaatttcg
cctccegeag
gt ggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgact ca
gt caagacca
cagct ccegt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacce
attaacggtt
atggctgtcc
accact gt ga
ct caat ggac
gaggaccgtt
gacaacgt gg
ccggt agcaa
ggcgat gcgg
cttccgggta
attcctcaca
cacccgcectc
tt caacaagg
gagat cgagt
acttccaact
agt gaacccc

accttagtga
caaat caaca
gacccggcaa
agcacgacaa
accacgccga
t cgggegage
aagcggct aa
act cctccge
gt cagact gg
ccccct cagg
at aacgaagg
ggct ggggga
atcacctcta
acttcggcta
caccacgt ga
act t caagct
t cgccaat aa
acgtgct cgg
ttcctcagta
tttactgcct
gct acgagtt
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttcecttt
at gcggacaa
cggagtccta
t gggcgt gge
tggtttggca
cggacggcaa
ct cagat cct
acaagct gaa
gggagct gca
attacaagtc
gccccat tgg

aggaat t cgc
acat caagac
cggact cgac
ggcct acgac
cgccgagttc
agtcttccag
gacggct cct
gggt at t gge
cgacacagag
t gt gggat ct
t gccgat gga
cagagtcatc
caagcaaat ¢
cagcaccccce
ct ggcagcga
cttcaacatt
ccttaccagc
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ct acat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agtcatgata
t ggacaagt g
ccaggcggcece
ggacagagat
ctttcaccct
cat caaaaac
ctctttcatc
gaaggaaaac
taataatgtt
caccagat ac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2238

3-26

3-26-1
3-26-2
3-26-3
3-26-4

3-26-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

26
AA
745

REGION 1..745

note=AAVILD_P3 capsid polypeptide 2, insertion site 589

source 1..745
mol_type=protein
organism=synthetic construct

MAADGYLPDW LEDNLSEG R
KGEPVNAADA AALEHDKAYD
AKKRLLEPLG LVEEAAKTAP
SVPDPQPI GE PPAAPSGVGS
TTSTRTWALP TYNNHLYKQ
LI NNNWGFRP KRLNFKLFN
EGCLPPFPAD VFM PQYGYL
PFHSSYAHSQ SLDRLMNPL
GPSYRQQRVS TTVTQNNNSE
LI FGKQGTGR DNVDADKVM
ATGWQNQGE  LPGMVWCQDRD
TPVPADPPTA FNKDKLNSF
EFAVNTEGVY SEPRPI GTRY

EWAALKPGAP QPKANQQHQD
QQLKAGDNPY LKYNHADAEF
GKKRPVEQSP QEPDSSAG G
LTMASGGGAP VADNNEGADG
SNSTSGGSSN DNAYFGYSTP
QVKEVTDNNG VKTl ANNLTS
TLNDGSQAVG RSSFYCLEYF
DQYLYYLSKT | NGSGQONQQT
FAWAAASSWA LNGRNSLM\P
TNEEEI KTTN PVATESYGQV
VYLQGPI WAK | PHTDGNFHP

NARGLVLPGY
QERLKEDTSF
KSGAQPAKKR
VGSSSGNVHC
WGYFDFNRFH
TVQVFTDSDY
PSQMLRTGAN
LKFSVAGPSN
GPAMASHKEG

ATNHQSGQSG
SPLMGGFGVK

KYLGPGNGLD

60

GG\LGRAVFQ 120

LNFGQTGDTE
DSQW.GDRVI
CHFSPRDWOR
QLPYVLGSAH
FQFSYEFENV
MAVQGRNY! P
EDRFFPLSGS
RGDAVGVAQA
HPPPQI LI KN

TQYSTGVSV El EVELQKEN SKRVWNPEI QY TSNYYKSNNV

LTRNL

180
240
300
360
420
480
540
600
660
720
745

3-27

3-27-1
3-27-2
3-27-3
3-27-4

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value

27

DNA

2238

misc_feature 1..2238

note=AAV9ILD_P3 capsid polypeptide 2 encoding, insertion site amino ac id 589

source 1..2238
mol_type=other DNA
organism=synthetic construct




18 Mar 2026

2026202070

3-27-5

Residues

at ggct gccg
gagt ggt ggg
aacgct cgag
aagggggage
cagcagct ca
caggagcggc
gccaaaaaga
ggaaagaaga
aaat cgggt g
t cagt cccag
cttacaatgg
gt gggt agt t
accaccagca
t ccaacagca
tgggggt at t
ctcat caaca
caggt caaag
acggt ccagg
gagggct gcc
acgcttaatg
ccgt cgcaaa
cctttccata
gaccaat act
ctaaaattca
ggacccagct
tttgcttggg
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
gccaccggcet
gtgtacctgc
tctccgetga
acacct gt ac
acccagtatt
agcaagcgct
gaatttgctg
ctgactcgta

atggttat ct
ctttgaaacc
gtcttgt gct
cggt caacgc
aggccggaga
t caaagaaga
ggcttcttga
ggcct gt aga
cacagcccgce
accct caacc
cttcaggtgg
cct cgggaaa
cccgaacctg
cat ct ggagg
ttgacttcaa
acaact gggg
aggttacgga
tcttcacgga
tccegecegtt
at ggaagcca
t gct aagaac
gcagct acgc
tgtactatct
gt gt ggccgg
accgacaaca
ctgcagettc
t ggccagcca
gcaaacaagg
aagaaatt aa
accagagt gg
gggtt caaaa
aaggacccat
t gggagggt t
ctgcggat cc
ctactggcca
ggaacccgga
ttaat act ga
atctgtaa

tccagattgg
t ggagcccect
tccgggttac
agcagacgcg
caacccgt ac
tacgtctttt
acct ctt ggt
gcagt ct cct
t aaaaagaga
aat cggagaa
t ggcgcacca
ttggcattge
ggccct geee
at ctt caaat
cagat t ccac
attccggcect
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggcet
caaagaagga
aact ggaaga
aact act aac
ccagagt ggc
ccaaggaat a
tt gggccaaa
t ggaat gaaa
t ccaacggcc
agt cagegtg
gat ccagt ac
aggt gt at at

ct cgaggaca
caacccaagg
aaataccttg
gcggecectcg
ct caagt aca
gggggcaacc
ctggt t gagg
caggaaccgg
ctcaatttcg
cctccegeag
gt ggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgact ca
gt caagacca
cagct ccegt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacce
attaacggtt
atggctgtcc
accact gt ga
ct caat ggac
gaggaccgtt
gacaacgt gg
ccggt agcaa
cgcggcgatg
cttccgggta
attcctcaca
cacccgcectc
tt caacaagg
gagat cgagt
acttccaact
agt gaacccc

accttagtga
caaat caaca
gacccggcaa
agcacgacaa
accacgccga
t cgggegage
aagcggct aa
act cctccge
gt cagact gg
ccccct cagg
at aacgaagg
ggct ggggga
atcacctcta
acttcggcta
caccacgt ga
act t caagct
t cgccaat aa
acgtgct cgg
ttcctcagta
tttactgcct
gct acgagtt
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttcecttt
at gcggacaa
cggagtccta
cggt gggegt
tggtttggca
cggacggcaa
ct cagat cct
acaagct gaa
gggagct gca
attacaagtc
gccccat tgg

aggaat t cgc
acat caagac
cggact cgac
ggcct acgac
cgccgagttc
agtcttccag
gacggct cct
gggt at t gge
cgacacagag
t gt gggat ct
t gccgat gga
cagagtcatc
caagcaaat ¢
cagcaccccc
ct ggcagcga
cttcaacatt
ccttaccagc
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ct acat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agtcatgata
t ggacaagt g
ggcccaggeg
ggacagagat
ctttcaccct
cat caaaaac
ctctttcatc
gaaggaaaac
taataatgtt
caccagat ac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2238

3-28

3-28-1
3-28-2
3-28-3
3-28-4

3-28-5

Sequences

Sequence Number [ID]

Molecule Type
Length
Features

Location/Qualifiers

NonEnglishQualifier Value

Residues

28
AA
744

REGION 1..744
note=AAVS10_P1 capsid polypeptide

source 1..744

mol_type=protein

organism=synthetic construct

MAADGYLPDW LEDNLSEG R EWNALKPGAP

KGEPVNAADA
AKKRLLEPLG
SVPDPQPI GE
TTSTRTWALP
| NNNWGFRPK
GCLPPFPADV
FHSSYAHSQS
PSYRQQRVST
| FGKQGTGRD
TOAWQNQG L
PVPADPPTAF
FAVNTEGVYS

AALEHDKAYD QQLQAGDNPY
LVEEAAKTAP GKKRPVEQSP
PPAAPSGVGS LTMASGGGAP
TYNNHLYKQ  SSASTGATND
RLNFKLFNI Q VKEVTDNNGV
FM PQYGYLT LNDGSQAVGR
LDRLMNPLI D QYLYYLSKT
TVTONNNSEF  AWPGASSWAL
NVDADKVM T NEEEI KTTNP
PGWWODRDV  YLQGP! WAK
NKDKLNSFI T QYSTGQVSVE
EPRPI GTRYL TRNL

KPKANQQKQD DGRGLVLPGY
LRYNHADAEF QERLQEDTSF
QEPDSSAG G KSGAQPAKKR
VADNNEGADG VGNASGNVHC
NTYFGYSTPW GYFDENRFHC
KTI ANNLTST VQUFTDSDYQ
SSFYCLEYFP SQVLRTGNNF

KYLGPFNGLD
GG\LGRAVFQ
LNFGQTGDTE
DSQALGDRVI

HFSPRDWORL
LPYVLGSAHE
QFSYEFENVP

NGSGONQQTL  KFSVAGPSNM AVQGRNY! PG

NGRNSLM\PG PAMASHKEGE
VATESYGQVA TNHQGQSGRG
PHTDGNFHPS  PLMGGFGVKH

DRFFPLSGSL
DLGLSAQAAQ
PPPQI LI KNT

60

120
180
240
300
360
420
480
540
600
660

| EMELQKENS KRWNPEI QYT SNYYKSNNVE 720

744

3-29

3-29-1
3-29-2
3-29-3
3-29-4

3-29-5

Sequences

Sequence Number [ID]

Molecule Type
Length
Features

Location/Qualifiers

NonEnglishQualifier Value

Residues

29
DNA
2235

misc_feature 1..2235
note=AAVS10_P1 capsid polypeptide encoding
source 1..2235
mol_type=other DNA
organism=synthetic construct

atggctgecg atggttatct tccagattgg ctcgaggaca acctctctga gggcattcge 60
gagt ggt ggg ctttgaaacc tggagccccg aagcccaaag ccaaccagca aaagcaggac 120
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2026202070

gacggccggg
aagggggagce
cagcagct gc
caggagcgt ¢
gccaaaaaga
ggaaagaaac
aaat cgggt g
t cagt cccag
cttacaat gg
gt gggt aat g
accaccagca
tccagtgcett
gggtattttg
at caacaaca
gt caaagagg
gt ccaggt ct
ggct gectce
cttaatgatg
t cgcaaat gc
ttccatagca
caatacttgt
aaattcagtg
cccagct acc
gcttggectg
cctgctatgg
atttttggca
aacgaagaag
acaaaccacc
accggct ggg
tacct gcaag
ccgct gat gg
cctgtacctg
cagtattcta
aagcgct gga
tttgctgtta
actcgtaatc

gt ct ggt gct
ccgt caacgce
aggcgggt ga
t gcaagaaga
ggcttcttga
gt ccggt aga
cacagcccgce
accct caacc
cttcaggtgg
cct cgggaaa
cccgaacctg
caacgggggc
acttcaacag
act ggggat t
ttacggacaa
t cacggact c
cgeegttccce
gaagccaggce
t aagaacggg
gctacgctca
actatctctc
t ggccggacc
gacaacaacg
gagcttcttc
ccagccacaa
aacaaggaac
aaat t aaaac
agggccagag
ttcaaaacca
gacccatttg
gagggt t t gg
cggat cctcc
ct ggccaagt
acccggagat
at act gaagg
tgtaa

tcct ggct ac
ggcggacgca
caat ccgt ac
tacgtctttt
acctcttggt
gcagt cgcca
t aaaaagaga
aat cggagaa
t ggcgcacca
ttggcattge
ggccct gcee
caccaacgac
attccactgc
ccggcct aag
caat ggagt ¢
agact at cag
agcggacgtt
cgt gggt cgt
taacaacttc
cagccaaagc
aaagact att
cagcaacat g
t gt ct caacc
ttgggctctc
agaaggagag
t ggaagagac
tact aacccg
tggccgegge
aggaat act t
ggccaaaat t
aat gaaacac
aacggccttc
cagcgt ggag
ccagt acact
t gt at at agt

aagt acctcg
gcggecectcg
ctgcggtata
gggggcaacc
ctggt t gagg
caagagccag
ctcaatttcg
cct cccgeag
gt ggcagaca
gattcccaat
acctacaaca
aacacct act
cacttctcac
cgact caact
aagaccat cg
ctcccgt acg
ttcatgattc
tcgtcctttt
cagtt cagct
ct ggaccgac
aacggttctg
gct gt ccagg
act gt gactc
aat ggacgt a
gaccgtttct
aacgt ggatg
gt agcaacgg
gat ct gggcc
ccgggt at gg
cct cacacgg
ccgectecte
aacaaggaca
at cgagt ggg
tccaactatt
gaaccccgcc

gacccttcaa
agcacgacaa
accacgccga
tcgggcgagce
aagcggct aa
actcctccge
gt cagact gg
ccccct cagg
at aacgaagg
ggct ggggga
atcacctcta
t cggct acag
cacgt gactg
tcaagctctt
ccaat aacct
tgctcgggt c
ct cagt acgg
act gcct gga
acgagtttga
t aat gaat cc
gacagaat ca
gaagaaact a
aaaacaacaa
at agct t gat
ttcctttgte
cggacaaagt
agt cctatgg
t gagcgceca
tttggcagga
acggcaactt
agat cct cat
agct gaact ¢
agct gcagaa
acaagt ct aa
ccattggcac

cggact cgac
ggcct acgac
cgccgagttt
agtcttccag
gacggct cct
gggt at t gge
cgacacagag
t gt gggat ct
cgccgacgga
cagagt cat c
caagcaaat ¢
caccccctgg
gcagcgact ¢
caacattcag
taccagcacg
ggct cacgag
gt at ct gacg
atatttcccg
gaacgt acct
act cat cgac
acaaacgct a
cat acct gga
cagcgaattt
gaat cct gga
tggatcttta
cat gat aacc
acaagt ggcc
ggcggeccag
cagagatgtg
tcacccttct
caaaaacaca
tttcatcacc
ggaaaacagc
taat gtt gaa
cagat acctg

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2235

3-30

3-30-1
3-30-2
3-30-3
3-30-4

3-30-5

Sequences

Sequence Number [ID]

Molecule Type
Length
Features

Location/Qualifiers

NonEnglishQualifier Value

Residues

30
AA
746

REGION 1..746
note=AAVS1_P1 capsid polypeptide

source 1..746

mol_type=protein

organism=synthetic construct

MAADGYLPDW LEDNLSEG R EVWMALKPGAP  QPKANQQHQD
KGEPVNAADA AALEHDKAYD QQLKAGDNPY LRYNHADAEF
AKKRVLEPLG LVEEGAKTAP GKKRPVEPSP QRSPDSSTG
ESVPDPQP| G EPPAAPAAVG PTTMASGGGA PMADNNEGAD
| TTSTRTWAL PTYNNHLYKQ | SNGTSGGAT NDNTYFGYST
RLI NNNVGFR PKRLNFKLFN | QVKEVTDNN GVKTI ANNLT
HEGCLPPFPA DVFM PQYGY LTLNDGSQAV GRSSFYCLEY

NARGLVLPGY
QERLQEDTSF
GKTGQQPAKK
GVGNASGAWH
PWGYFDFNRF
STVQVFTDSD
FPSQMLRTGN

VPFHSSYAHS QSLDRLMNPL | DQYLYYLSK TI NGSGONQQ TLKFSVAGPS

PGPSYRQORV STTVTONNNS EFAWPGASSW ALNGRNSLWN

PGPANVASHKE

SLI FGKQGTG RDNVDADKVM | TNEEEI KTT NPVATESYGQ VATNHQGQSG
PSPLMGGFGM KHPPPQI LI K

AQTGMWQNQG | LPGWWIDR DVYLQGP!I WA KI PHTDGNFH
NTPVPADPPT AFNKDKLNSF | TQYSTGQVS VEI EWELQKE
VEFAVNTEGV YSEPRPI GTR YLTRNL

NSKRWNPEI Q

KYLGPGNGLD
GG\LGRAVFQ
RLNFGQTGDT
CDSTW.GDRV
HCHFSPRDWQ
YQLPYVLGSA
NFQFSYEFEN
NVAVQGRNYI

GEDRFFPLSG
RGDLGLSAQA

YTSNYYKSNN

60

120
180
240
300
360
420
480
540
600
660
720
746

3-31

3-31-1
3-31-2
3-31-3
3-31-4

3-31-5

Sequences

Sequence Number [ID]

Molecule Type
Length
Features

Location/Qualifiers

NonEnglishQualifier Value

Residues

31

DNA

2241

misc_feature 1..2241
note=AAVS1_P1 capsid polypeptide encoding
source 1..2241

mol_type=other DNA

organism=synthetic construct

at ggct gccg
gagt ggt ggg
aacgct cgag
aagggggagce

atggttatct
cttt gaaacc
gtcttgtget
cggt caacgc

tccagatt gg
t ggagcccect
tccgggttac
agcagacgcg

ct cgaggaca
caacccaagg
aaataccttg

gcggecctcg

accttagtga
caaat caaca
gacccggcaa
agcacgacaa

aggaatt cgc
acat caagac
cggact cgac
ggcct acgac

60

120
180
240
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cagcagct ca
caggagcgt ¢
gccaagaagc
ggaaagaaac
ggcaagacag
gagt cagt cc
cct act acaa
ggagt gggt a
at caccacca
at ct ccaacg
ccct gggggt
cgactcatca
attcaggtca
agcacggt cc
cacgagggct
ctgacgctta
ttccecgtcge
gtacctttcc
at cgaccaat
acgct aaaat
cctggaccca
gaatttgctt
cctggacctg
tctttaattt
at aaccaacg
gt ggccacaa
gcccagaccg
gat gt gt acc
ccttctcecge
aacacacctg
at cacccagt
aacagcaagc

aagcgggt ga
t gcaagaaga
gggttctcga
gt ccggt aga
gccagcagcc
cagaccctca
t ggct t cagg
atgcct cagg
gcacccgaac
ggacat cggg
attttgattt
acaacaattg
aagaggt tac
aggt cttcac
gcct ccecgee
at gat ggaag
aaat gct aag
at agcagct a
acttgtacta
t cagt gt ggc
gctaccgaca
ggcct ggage
ct at ggccag
tt ggcaaaca
aagaagaaat
accaccaggg
gctgggttca
t gcaaggacc
t gat gggagg
tacct gcgga
attctactgg
gct ggaaccc

caat ccgt ac
tacgtctttt
acct ct cggt
gccat caccc
cgct aaaaag
accaat cgga
cggt ggcgea
aaat t ggcat
ctgggccctg
aggagccacc
caacagattc
gggat t ccgg
ggacaacaat
ggact cagac
gttcccageg
ccaggccgtg
aacgggt aac
cgct cacagce
tctctcaaag
cggacccagc
acaacgtgtc
ttcttcttgg
ccacaaagaa
aggaact gga
t aaaact act
ccagagt ggc
aaaccaagga
catttgggcc
gtttggaat g
t cct ccaacg
ccaagt cagc
ggagat ccag

ctgcggtata

gggggcaacc
ct ggt t gagg
cagcgttctc
agact caatt
gaacct cccg
ccaat ggcag
tgcgattcca
cccacct aca
aacgacaaca
cactgccatt
cccaagagac
ggagt caaga
t at cagct cc
gacgttttca
ggt cgttcgt
aactt ccagt
caaagcct gg
act attaacg
aacat ggctg
tcaaccactg
gctctcaatg
ggagaggacc
agagacaacg
aacccggt ag
cgcggegat ¢
atacttccgg
aaaattcctc
aaacacccgce
gcctt caaca
gt ggagat cg
tacacttcca

accacgccga
t cgggcgage
aaggcgct aa
cagactcctc
t cggt cagac
cagcccccge
acaat aacga
cat ggct ggg
acaaccacct
cctacttcgg
tctcaccacg
tcaacttcaa
ccat cgccaa
cgt acgt get
tgattcctca
ccttttactg
t cagct acga
accgact aat
gttctggaca
t ccagggaag
t gact caaaa
gacgt aat ag
gtttctttce
t ggat gcgga
caacggagt ¢
tgggect gag
gtatggtttg
acacggacgg
ct cct cagat
aggacaagct
agt gggagct
actattacaa

cgccgagttt
agtcttccag
gacggct cct
tacgggcat ¢
t ggcgacaca
t gct gt ggga
aggcgccgac
cgacagagt ¢
ct acaagcaa
ctacagcacc
t gact ggcag
gctcttcaac
taaccttacc
cgggt cgget
gt acgggt at
cct ggaat at
gtttgagaac
gaat ccact c
gaat caacaa
aaact acat a
caacaacagc
ctt gat gaat
tttgtctgga
caaagt catg
ct at ggacaa
cgcccaggeg
gcaggacaga
caactttcac
cctcat caaa
gaactctttc
gcagaaggaa
gt ct aat aat

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

gttgaatttg ctgttaatac tgaaggtgta tatagtgaac cccgccccat tggcaccaga 2220
tacctgactc gtaatctgta a 2241
3-32 Sequences
3-32-1 Sequence Number [ID] 32
3-32-2 Molecule Type AA
3-32-3 Length 745
3-32-4 Features REGION 1..745
Location/Qualifiers note=AAVD20_P1 capsid polypeptide
source 1..745
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-32-5 Residues MAADGYLPDW LEDNLSEG R EWAALKPGAP QPKANQQHQD NARGLVLPGY KYLGPGNGLD 60
KGEPVNAADA AALEHDKAYD QQLKAGDNPY LKYNHADAEF QERLKEDTSF GGNLGRAVFQ 120
TKKRVLEPFG LVEEGAKTAP GKKRPVEQSP QEPDSSSG V KTGQQPAKKR LNFGQTGDTE 180
SVPDPQPLGE PPATPSGVGS LTMASGGGAP MADNNEGADG VGNASGNWHC DSTW.GDRVI 240
TTSTRTWALP TYNNHLYKQ SNGTSGGATN DNAYFGYSTP WGYFDFNRFH CHFSPRDWOQR 300
LI NNNVGFRP KRLNFKLFNI QVKEVTDNNG VKTI ANNLTS TVQVFTDSDY QLPYVLGSAH 360
EGCLPPFPAD VFM PQYGYL TLNDGSQAVG RSSFYCLEYF PSQVLRTGNN FQFSYEFENV 420
PFHSSYAHSQ SLDRLMNPLI DQYLYYLSKT | NGSGONQQT LKFSVAGPSN MAVQGRNY! P 480
GPSYRQORVS TTVTQNNNSE FAWPGASSWA LNGRNSLMNP GPAMASHKEG EDRFFPLSGS 540
LI FGKQGTGR DNVDADKVM TNEEEI KTTN PVATESYGQV ATNHQGQSGR GDLGLSAQAA 600
QTGWONQE  LPGWWDRD VYLQGPI WAK | PHTDGNFHP SPLMGGFGWK HPPPQI LI KN 660
TPVPADPPTA FNKDKLNSFI TQYSTGQVSV El ENELQKEN SKRWAPEI QY TSNYYKSNNV 720
EFAVNTEGVY SEPRPI GTRY LTRNL 745
3-33 Sequences
3-33-1 Sequence Number [ID] 33
3-33-2 Molecule Type DNA
3-33-3 Length 2238
3-33-4 Features misc_feature 1..2238
Location/Qualifiers note=AAVD20_P1 capsid polypeptide encoding
source 1..2238
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-33-5 Residues atggctgccg atggttatct tccagattgg ctcgaggaca accttagtga aggaattcgc 60

gagt ggt ggg
aacgct cgag
aagggggagc
cagcagct ca

caggagcggc

ctttgaaacc
gtcttgtgct
cggt caacgc
aggccggaga
t caaagaaga

t ggagcccct
tccgggttac
agcagacgcg
caacccgt ac
tacgtctttt

caacccaagg
aaat accttg
gcggecct cg
ct caagt aca

gggggcaacc

caaat caaca
gacccggcaa
agcacgacaa
accacgccga

t cgggcgagce

acat caagac
cggact cgac
ggcct acgac
cgccgagttc
agtcttccag

120
180
240
300
360
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accaagaaga
ggaaagaaac
aagacaggcc
t cagtccccg
cttacaat gg
gt gggt aat g
accaccagca
t ccaacggga
tgggggt at t
ctcat caaca
caggt caaag
acggt ccagg
gagggct gee
acgcttaatg
ccgt cgcaaa
cctttccata
gaccaat act
ctaaaattca
ggacccagct
tttgcttgge
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
cagaccggct
gtgtacctgc
tctccgetga
acacct gt ac
acccagtatt
agcaagcgct
gaatttgctg
ctgactcgta

gggttctcga
gt ccggt aga
agcagcccgce
acccacaacc
cttcaggcygg
cct caggaaa
cccgaacctg
cat cgggagg
ttgactttaa
acaact gggg
aggttacgga
tcttcacgga
tccegecegtt
at ggaagcca
t gct aagaac
gcagct acgc
tgtactatct
gt gt ggccgg
accgacaaca
ctggagettc
t ggccagcca
gcaaacaagg
aagaaat t aa
accagggcca
gggtt caaaa
aaggacccat
t gggagggt t
ctgcggat cc
ctact ggcca
ggaacccgga
tt aatactga
atctgtaa

accttttggt
gcagt cgcca
t aaaaagaga
t ct cggagaa
t ggcgcacca
ttggcattge
ggccect gece
agccaccaac
cagat t ccac
attccggcecet
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggct
caaagaagga
aact ggaaga
aact act aac
gagt ggccgce
ccaaggaat a
tt gggccaaa
t ggaat gaaa
t ccaacggcc
agt cagcgt g
gat ccagt ac
aggt gt at at

ctggt t gagg
caagagccag
ctcaattttg
cctccagcaa
at ggcagaca
gattccacat
acct acaaca
gacaacgcct
tgccactttt
aagcgact ca
gt caagacca
cagct cccgt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacce
attaacggtt
atggctgtcc
accact gt ga
ct caat ggac
gaggaccgtt
gacaacgt gg
ccggt agcaa
ggcgat ct gg
cttccgggta
attcctcaca
cacccgectc
tt caacaagg
gagat cgagt
act t ccaact
agt gaacccc

aaggt gct aa
actcctcctc
gt cagact gg
cccect cagg
at aacgaagg
ggct gggcga
accacctcta
acttcggcta
caccacgt ga
act t caagct
t cgccaat aa
acgtgct cgg
ttcctcagta
tttactgect
gct acgagt t
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttccttt
at gcggacaa
cggagt cct a
gcct gagege
tggtttggca
cggacggcaa
ct cagat cct
acaagct gaa
gggagct gca
attacaagtc
gccccattgg

gacggct cct
gggcattgtc
cgacacagag
t gt gggat ct
cgccgacgga
cagagt catc
caagcaaat ¢
cagcaccccce
ct ggcagcga
cttcaacatt
ccttaccagc
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ctacat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agt cat gat a
t ggacaagt g
ccaggcggcce
ggacagagat
ctttcaccct
cat caaaaac
ctctttcatc
gaaggaaaac
taataatgtt
caccagat ac

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2238

3-34
3-34-1
3-34-2
3-34-3
3-34-4

3-34-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

34
AA
745

REGION 1..745
note=AAVH15_P1 capsid polypeptide

source 1..745

mol_type=protein

organism=synthetic construct

MAADGYLPDW LEDNLSEG R

KGEPVNAADA
AKKRVLEPFG
SVPDPQPLGE
TTSTRTWALP
LI NNNWGFRP

AALEHDKAYD
LVEEGAKTAP
PPATPAAVGP
TYNNHLYKQ
KRLNFKLFNI

EGCLPPFPAD VFM PQYGYL
PFHSSYAHSQ SLDRLMNPLI

GPSYRQRRVS
LI FGKQGTGR
QreAVQNQAE
TPVPADPPAE
DFTVDNNGLY

TTVTQNNNSE
DNVDADKVM
LPGMMODRD
FSATKFASF
TEPRPI GTRY

EWADL KPGAP
QQLKAGDNPY
GKKRPVEQSP
TTMVASGGGAP
SNSTSGGSSN
QVKEVTDNNG
TLNDGSQAVG
DQYLYYLSKT
FAWPGASSWA
TNEEEI KTTN
VYLQGPI WAK
TQYSTGQVSV
LTRPL

KPKANQOKQD
LRYNHADAEF

DGRGLVLPGY
QERLQEDTSF

QEPDSSSGI G KTGQQPAKKR
VADNNEGADG VGSSSGAVHC

DNAYFGYSTP
VKTI ANNLTS
RSSFYCLEYF
| NGSGNQQT
LNGRNSLM\P
PVATESYGQV
| PHTDGNFHP
El EWELQKEN

WGYFDFNRFH
TVQVFTDSDY
PSQMLRTGAN
LKFSVAGPSN
GPAMASHKEG
ATNHQGQSGR
SPLMGGFGLK
SKRWNPEVQY

KYLGPFNGLD

60

GGALGRAVFQ 120

LNFGQTGDSE
DSQW.GDRVI

CHFSPRDWOR
QLPYVLGSAH
FQFSYEFENV
MAVQGRNY! P
EDRFFPLSGS
GDLGLSAQAA
HPPPQI LI KN
TSNYAKSANV

180
240
300
360
420
480
540
600
660
720
745

3-35

3-35-1
3-35-2
3-35-3
3-35-4

3-35-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

35
DNA
2238

misc_feature 1..2238
note=AAVH15_P1 capsid polypeptide encoding
source 1..2238

mol_type=other DNA

organism=synthetic construct

at ggct gccg
gagt ggt ggg
gacggccggg
aagggggagc
cagcagct ca
caggagcgt ¢
gccaagaaga
ggaaagaaac

atggttatct
actt gaaacc
gt ct ggt get
ccgt caacgce
aagcgggt ga
t gcaagaaga
gggttctcga
gt ccggt aga

tccagattgg
t ggagccccg
tcctggct ac
ggcggat gea
caat ccgt ac
tacgtctttt
accttttggt
gcagt cgcca

ct cgaggaca
aaacccaaag
aagt acctcg
gcggecctcg

acctctctga
ccaaccagca
gacccttcaa
agcacgacaa

cttcggtata accacgccga
gggggcaacc tcgggcgage
ctggtt gagg aaggt gct aa
caagagccag actcctcctce

gggcat tcgc
aaagcaggac

cggact cgac
ggcct acgac
cgccgagttt
agtcttccag
gacggct cct

gggcatt ggc

60

120
180
240
300
360
420
480
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aagacaggcc agcagcccge
tcagtccccg acccacaacc
actacaatgg cttcaggtgg
gtgggt agtt cctcgggaaa
accaccagca cccgaacctg
tccaacagca catct ggagg
tgggggtatt ttgacttcaa
ctcat caaca acaact gggg
caggt caaag aggttacgga
acggt ccagg tcttcacgga
gagggct gcc tccecgeegtt
acgcttaatg atggaagcca
ccgtcgcaaa tgct aagaac
cctttccata gcagctacgc
gaccaat act tgtactatct
ctaaaattca gtgtggccgg
ggacccagct accgacaaca
tttgcttgge ctggagettce
ggacctgcta tggccagcca
ttaatttttg gcaaacaagg
accaacgaag aagaaattaa
gccacaaacc accagggcca
cagaccggct gggttcaaaa
gt gt acct gc aaggacccat
tctccgetga tgggeggett
acgcctgtac ctgcggatcc
acccagtatt ccacaggaca
agcaaacgct ggaatcccga
gatttcactg tggacaacaa

t aaaaagaga
t ct cggagaa
t ggcgcacca
ttggcattgc
ggccct gcee
atctt caaat
cagat t ccac
att ccggcect
caacaat gga
ct cagact at
cccagcggac
ggccgt gggt
gggt aacaac
t cacagccaa
ct caaagact
acccagcaac
acgtgtctca
ttcttgggcet
caaagaagga
aact ggaaga
aact act aac
gagt ggccgce
ccaaggaat a
tt gggccaaa
t ggcct gaaa
t ccggcagag
agt gagegtg
agt gcagt at
tggactttat

ctcaattttg
cct ccagcaa
gt ggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgact ca
gt caagacca
cagct ccegt
gttttcatga
cgttcgtcct
ttccagttca
agcct ggacc
attaacggtt
atggctgtcc
accact gt ga
ct caat ggac
gaggaccgtt
gacaacgt gg
ccggt agcaa
ggcgat ct gg
cttccgggta
attcctcaca
cat cctccge
ttttcggcta
gagat t gaat
acat ct aact
act gagcctc

gt cagact gg
cccecget ge
at aacgaagg
ggct ggggga
atcacctcta
acttcggcta
caccacgt ga
act t caagct
t cgccaat aa
acgtgct cgg
ttcctcagta
tttactgcct
gct acgagtt
gact aat gaa
ct ggacagaa
agggaagaaa
ct caaaacaa
gt aat agctt
tctttccttt
at gcggacaa
cggagtccta
gcct gagege
tggtttggca
cggacggcaa
ct cagat cct
caaagtttgc
gggagct gca
at gcaaaat ¢
gccccattgg

cgact cagag
t gt gggacct
t gccgat gga
cagagt catc
caagcaaat ¢
cagcaccccce
ct ggcagcga
cttcaacatt
ccttaccagce
gt cggct cac
cgggtatctg
ggaatatttc
t gagaacgt a
tccactcatc
t caacaaacg
ct acat acct
caacagcgaa
gat gaat cct
gt ct ggat ct
agtcatgata
t ggacaagtg
ccaggcggcce
ggacagagat
cttccacccg
gat caagaac
ttcattcatc
gaaagaaaac
tgccaacgtt
cacccgttac

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

ctcacccgtc ccctgtaa 2238
3-36 Sequences
3-36-1 Sequence Number [ID] 36
3-36-2 Molecule Type AA
3-36-3 Length 6
3-36-4 Features REGION 1..6
Location/Qualifiers note=AAV1 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-36-5 Residues STDPAT 6
3-37 Sequences
3-37-1 Sequence Number [ID] 37
3-37-2 Molecule Type AA
3-37-3 Length 6
3-37-4 Features REGION 1..6
Location/Qualifiers note=AAV1 insertion site 2
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-37-5 Residues SSSTDP 6
3-38 Sequences
3-38-1 Sequence Number [ID] 38
3-38-2 Molecule Type AA
3-38-3 Length 6
3-38-4 Features REGION 1..6
Location/Qualifiers note=AAV?2 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-38-5 Residues GNRQAA 6
3-39 Sequences
3-39-1 Sequence Number [ID] 39
3-39-2 Molecule Type AA
3-39-3 Length 6
3-39-4 Features REGION 1..6

Location/Qualifiers

note=AAV?2 insertion site 2
source 1..6
mol_type=protein
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NonEnglishQualifier Value

organism=synthetic construct

3-39-5 Residues RGNRQA
3-40 Sequences
3-40-1 Sequence Number [ID] 40
3-40-2 Molecule Type AA
3-40-3 Length 6
3-40-4 Features REGION 1..6
Location/Qualifiers note=AAV3b insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-40-5 Residues LQSSNT
3-41 Sequences
3-41-1 Sequence Number [ID] 41
3-41-2 Molecule Type AA
3-41-3 Length 6
3-41-4 Features REGION 1..6
Location/Qualifiers note=AAV3b insertion site 2
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-41-5 Residues SSNTAP
3-42 Sequences
3-42-1 Sequence Number [ID] 42
3-42-2 Molecule Type AA
3-42-3 Length 6
3-42-4 Features REGION 1..6
Location/Qualifiers note=AAV4 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-42-5 Residues DQSNSN
3-43 Sequences
3-43-1 Sequence Number [ID] 43
3-43-2 Molecule Type AA
3-43-3 Length 6
3-43-4 Features REGION 1..6
Location/Qualifiers note=AAV4 insertion site 2
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-43-5 Residues SNSNLP
3-44 Sequences
3-44-1 Sequence Number [ID] 44
3-44-2 Molecule Type AA
3-44-3 Length 6
3-44-4 Features REGION 1..6
Location/Qualifiers note=AAV5 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-44-5 Residues NQSSTT
3-45 Sequences
3-45-1 Sequence Number [ID] 45
3-45-2 Molecule Type AA
3-45-3 Length 6
3-45-4 Features REGION 1..6

Location/Qualifiers

NonEnglishQualifier Value

note=AAVS5 insertion site 2
source 1..6
mol_type=protein
organism=synthetic construct
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3-45-5 Residues SSTTAP
3-46 Sequences
3-46-1 Sequence Number [ID] 46
3-46-2 Molecule Type AA
3-46-3 Length 6
3-46-4 Features REGION 1..6
Location/Qualifiers note=AAV6 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-46-5 Residues STDPAT
3-47 Sequences
3-47-1 Sequence Number [ID] 47
3-47-2 Molecule Type AA
3-47-3 Length 6
3-47-4 Features REGION 1..6
Location/Qualifiers note=AAV6 insertion site 2
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-47-5 Residues SSSTDP
3-48 Sequences
3-48-1 Sequence Number [ID] 48
3-48-2 Molecule Type AA
3-48-3 Length 6
3-48-4 Features REGION 1..6
Location/Qualifiers note=AAV7 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-48-5 Residues AANTAA
3-49 Sequences
3-49-1 Sequence Number [ID] 49
3-49-2 Molecule Type AA
3-49-3 Length 6
3-49-4 Features REGION 1..6
Location/Qualifiers note=AAVS8 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-49-5 Residues QONTAP
3-50 Sequences
3-50-1 Sequence Number [ID] 50
3-50-2 Molecule Type AA
3-50-3 Length 6
3-50-4 Features REGION 1..6
Location/Qualifiers note=AAV9 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-50-5 Residues SAQAQA
3-51 Sequences
3-51-1 Sequence Number [ID] 51
3-51-2 Molecule Type AA
3-51-3 Length 6
3-51-4 Features REGION 1..6
Location/Qualifiers note=AAVrh10 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-51-5 Residues QQONAAP
3-52 Sequences
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3-52-1 Sequence Number [ID] 52
3-52-2 Molecule Type AA
3-52-3 Length 6
3-52-4 Features REGION 1..6
Location/Qualifiers note=AAVpo.1 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-52-5 Residues NQNSNT
3-53 Sequences
3-53-1 Sequence Number [ID] 53
3-53-2 Molecule Type AA
3-53-3 Length 6
3-53-4 Features REGION 1..6
Location/Qualifiers note=AAVpo.1 insertion site 2
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-53-5 Residues NSNTHP
3-54 Sequences
3-54-1 Sequence Number [ID] 54
3-54-2 Molecule Type AA
3-54-3 Length 6
3-54-4 Features REGION 1..6
Location/Qualifiers note=AAV12 insertion site 1
source 1..6
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-54-5 Residues NQNATT
3-55 Sequences
3-55-1 Sequence Number [ID] 55
3-55-2 Molecule Type AA
3-55-3 Length 6
3-55-4 Features REGION 1..6

3-55-5

Location/Qualifiers

NonEnglishQualifier Value
Residues

note=AAV12 insertion site 2
source 1..6
mol_type=protein
organism=synthetic construct

NATTAP
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