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AAV-MEDIATED DELIVERY OF THERAPEUTIC ANTIBODIES
TO THE INNER EAR

ABSTRACT

Provided herein are methods that include introducing into an inner ear of a
mammal a therapeutically effective amount of an adeno-associated virus (AAV)
vector that includes a nucleotide sequence encoding (a) a polypeptide including an
antibody heavy chain variable domain operably linked to a signal peptide and a
polypeptide including an antibody light chain variable domain operably linked to a
signal peptide; (b) a polypeptide including an antigen-binding antibody fragment
operably linked to a signal peptide; or (c) a soluble vascular endothelial growth factor

receptor operably linked to a signal peptide.
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AAV-MEDIATED DELIVERY OF THERAPEUTIC ANTIBODIES
TO THE INNER EAR

CROSS-REFERENCE TO RELATED APPLICATIONS

This is a divisional application of Australian patent application No.

2018392480, the entire contents of which is incorporated herein by reference.

TECHNICAL FIELD
The present disclosure relates generally to the use of nucleic acids to treat

hearing loss in a human subject.

BACKGROUND OF THE INVENTION
Sensorinerual hearing loss is hearing loss that is caused by a malfunction of
the cells (e.g., hair cells) in an inner ear of a mammal. Non-limiting causes of
sensorineural hearing loss include exposure to loud noise, head trauma, viral
infection, automimmune inner ear disease, genetic hearing loss, aging, malformations

in the inner ear, Meniere’s disease, otosclerosis, and tumors.

SUMMARY

The present invention relates to methods that include introducing into an inner
ear of a mammal (e.g., a human) a therapeutically effective amount of any adeno-
associated virus (AAV) vector that includes a nucleotide sequence encoding: (a) a
polypeptide including an antibody heavy chain variable domain operably linked to a
signal peptide and a polypeptide including an antibody light chain variable domain
operably linked to a signal peptide; or (b) a polypeptide including an antigen-binding
antibody fragment operably linked to a signal peptide.

Provided herein are methods for increasing the level of an antibody or an
antigen-binding antibody fragment in an inner ear of a mammal in need thereof that
include: introducing into the inner ear of the mammal a therapeutically effective
amount of an AAV vector that includes a nucleotide sequence encoding (a) a
polypeptide including an antibody heavy chain variable domain operably linked to a
signal peptide and a polypeptide including an antibody light chain variable domain
operably linked to a signal peptide; or (b) a polypeptide including an antigen-binding

antibody fragment linked to a signal peptide; wherein the introducing results in an
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increase in the level of the antibody or the antigen-binding antibody fragment in the
inner ear of the mammal.

In some embodiments, the antibody or the antigen-binding antibody fragment
binds specifically to vascular endothelial growth factor (VEGF). In some
embodiments, the antibody or antigen-binding antibody fragment decreases VEGF
activity. In some embodiments of any of the methods described herein, the AAV
vector further includes one or both of a promoter and a Kozak sequence that are
operably linked to the sequence encoding the antibody or the antigen-binding
antibody fragment.

In some embodiments, the AAV vector includes a promoter selected from the
group consisting of: an inducible promoter, a constitutive promoter, and a tissue-
specific promoter. In some embodiments of any of the methods described herein, the
AAYV vector further includes a polyadenylation signal sequence.

In some embodiments of any of the methods described herein, the mammal is
a human. In some embodiments of any of the methods described herein, the mammal
has been identified as having an inner ear disorder. In some embodiments of any of
the methods described herein, the mammal has been diagnosed as having an inner ear
disorder.

In some embodiments of any of the methods described herein, the AAV vector
includes a nucleic acid sequence encoding a polypeptide including an antibody heavy
chain variable domain operably linked to a signal peptide and a polypeptide including
an antibody light chain variable domain operably linked to a signal peptide.

In some embodiments of any of the methods described herein, the AAV vector
includes a nucleic acid sequence encoding a polypeptide including an antigen-binding
antibody fragment operably linked to a signal.

Also provided herein are methods for treating an inner ear disorder in a
mammal in need thereof that include: introducing into the inner ear of the mammal a
therapeutically effective amount of an AAV vector that includes a nucleotide
sequence encoding: (a) a polypeptide including an antibody heavy chain variable
domain operably linked to a signal peptide and a polypeptide including an antibody
light chain variable domain operably linked to a signal peptide; or (b) a polypeptide
including an antigen-binding antibody fragment linked to a signal peptide; wherein

the introducing results in the treatment of the inner ear disorder in the mammal.
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In some embodiments of any of the methods described herein, the AAV vector
further includes one or both of a promoter and a Kozak sequence that are operably
linked to the sequence encoding the antibody or the antigen-binding antibody
fragment.

In some embodiments, the AAV vector includes a promoter selected from the
group consisting of: an inducible promoter, a constitutive promoter, and a tissue-
specific promoter.

In some embodiments of any of the methods described herein, the AAV vector
further includes a polyadenylation signal sequence.

In some embodiments of any of the methods described herein, the mammal is
a human. In some embodiments of any of the methods described herein, the mammal
has been identified as having an inner ear disorder. In some embodiments of any of
the methods described herein, the mammal has been diagnosed as having an inner ear
disorder.

In some embodiments of any of the methods described herein, the AAV vector
includes a nucleic acid sequence encoding a polypeptide including an antibody heavy
chain variable domain operably linked to a signal peptide and a polypeptide including
an antibody light chain variable domain operably linked to a signal peptide.

In some embodiments of any of the methods described herein, the AAV vector
includes a nucleic acid sequence encoding a polypeptide including an antigen-binding
antibody fragment operably linked to a signal.

Also provided herein are methods of reducing VEGF activity in an inner ear of
a mammal in need thereof that include: introducing into the inner ear of the mammal a
therapeutically effective amount of an AAV vector that includes a nucleotide
sequence encoding (a) a polypeptide including an antibody heavy chain variable
domain operably linked to a signal peptide and a polypeptide including an antibody
light chain variable domain operably linked to a signal peptide; or (b) a polypeptide
including an antigen-binding antibody fragment linked to a signal peptide; wherein
the polypeptide of (a) encodes an antibody that binds specifically to VEGF and
reduces VEGF activity, the polypeptide of (b) encodes an antigen-binding antibody
fragment that binds specifically to VEGF and reduces VEGF activity; wherein the
introducing results in a reduction in VEGF activity in the inner ear of the mammal.

In some embodiments of any of the methods described herein, the AAV vector

further includes one or both of a promoter and a Kozak sequence that are operably
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linked to the sequence encoding the antibody or the antigen-binding antibody
fragment.

In some embodiments, the AAV vector includes a promoter selected from the
group consisting of: an inducible promoter, a constitutive promoter, and a tissue-
specific promoter.

In some embodiments of any of the methods described herein, the AAV vector
further includes a polyadenylation signal sequence. In some embodiments of any of
the methods described herein, the mammal is a human.

In some embodiments of any of the methods described herein, the mammal
has been identified or diagnosed as having an acoustic neuroma. In some
embodiments, the mammal has been identified or diagnosed as having a vestibular
schwannoma. In some embodiments of any of the methods described herein, the
mammal has been identified or diagnosed as having a neurofibromatosis type 2.

In some embodiments of any of the methods described herein, the AAV vector
includes a nucleic acid sequence encoding a polypeptide including an antibody heavy
chain variable domain operably linked to a signal peptide and a polypeptide including
an antibody light chain variable domain operably linked to a signal peptide.

In some embodiments of any of the methods described herein, the AAV vector
includes a nucleic acid sequence encoding a polypeptide including an antigen-binding
antibody fragment operably linked to a signal peptide.

Also provided herein are methods of treating acoustic neuroma, vestibular
schwannoma, or neurofibromatosis type 2 in an inner ear of a mammal that include:
introducing into the inner ear of the mammal a therapeutically effective amount of an
AAYV vector that includes a nucleotide sequence encoding (a) a polypeptide including
an antibody heavy chain variable domain operably linked to a signal peptide and a
polypeptide including an antibody light chain variable domain operably linked to a
signal peptide; or (b) a polypeptide including an antigen-binding antibody fragment
linked to a signal peptide; wherein the polypeptide of (a) encodes an antibody that
binds specifically to VEGF and reduces VEGF activity, the polypeptide of (b)
encodes an antigen-binding antibody fragment that binds specifically to VEGF and
reduces VEGF activity; wherein the introducing results in treatment of acoustic
neuroma, vestibular schwannoma, or neurofibromatosis type II, respectively, in the

inner ear of the mammal.



18 Mar 2026

2026202084

10

15

20

25

30

In some embodiments of any of the methods described herein, the AAV vector
further includes one or both of a promoter and a Kozak sequence that are operably
linked to the sequence encoding the antibody or the antigen-binding antibody
fragment.

In some embodiments of any of the methods described herein, the AAV vector
includes a promoter selected from the group consisting of: an inducible promoter, a
constitutive promoter, and a tissue-specific promoter.

In some embodiments of any of the methods described herein, the AAV vector
further includes a polyadenylation signal sequence.

In some embodiments of any of the methods described herein, the mammal is
a human. In some embodiments of any of the methods described herein, the mammal
has been identified or diagnosed as having an acoustic neuroma. In some
embodiments of any of the methods described herein, the mammal has been identified
or diagnosed as having a vestibular schwannoma. In some embodiments of any of the
methods described herein, the mammal has been identified or diagnosed as having
neurofibromatosis type 2.

In some embodiments of any of the methods described herein, the AAV vector
includes a nucleic acid sequence encoding a polypeptide including an antibody heavy
chain variable domain operably linked to a signal peptide and a polypeptide including
an antibody light chain variable domain operably linked to a signal peptide.

In some embodiments of any of the methods described herein, the AAV vector
includes a nucleic acid sequence encoding a polypeptide including an antigen-binding
antibody fragment operably linked to a signal peptide.

In some embodiments of any of the methods described herein, the antibody
includes a Fc region that includes one or more amino acid substitutions that decreases
the half-life of the antibody in a mammal as compared to a control antibody; or
the antigen-binding antibody fragment thereof has a decreased in vivo half-life as
compared to a control antigen-binding antibody fragment.

Also provided herein are methods that include introducing into an inner ear of
a mammal a therapeutically effective amount of an adeno-associated virus (AAV)
vector that includes a nucleotide sequence encoding a soluble vascular endothelial
growth factor (VEGF) receptor operably linked to a signal peptide.

Also provided herein are methods for increasing the level of a soluble vascular

endothelial growth factor (VEGF) receptor in an inner ear of a mammal in need
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thereof that include: introducing into the inner ear of the mammal a therapeutically
effective amount of an AAV vector that includes a nucleotide sequence encoding a
soluble VEGF receptor operably linked to a signal peptide; where the introducing
results in an increase in the level of the soluble VEGF receptor in the inner ear of the
mammal.

In some embodiments of any of the methods described herein, the soluble
VEGF receptor includes a portion of an extracellular region of VEGF receptor-1
(VEGFR-1). In some embodiments of any of the methods described herein, the
portion of the extracellular region of VEGFR-1 includes a contiguous sequence from
wildtype human VEGFR-1. In some embodiments of any of the methods described
herein, the portion of the extracellular region of VEGFR-1 includes one or more
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-1. In some embodiments of any of the methods described herein, the portion
of the extracellular region of VEGFR-1 includes a sequence that is at least 90%
identical to a contiguous sequence from wildtype human VEGFR-1.

In some embodiments of any of the methods described herein, the soluble
VEGF receptor includes a portion of an extracellular region of VEGF receptor-2
(VEGFR-2). In some embodiments of any of the methods described herein, the
portion of the extracellular region of VEGFR-2 includes a contiguous sequence from
wildtype human VEGFR-2. In some embodiments of any of the methods described
herein, the portion of the extracellular region of VEGFR-2 includes one or more
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-2. In some embodiments of any of the methods described herein, the portion
of the extracellular region of VEGFR-2 includes a sequence that is at least 90%
identical to a contiguous sequence from wildtype human VEGFR-2.

In some embodiments of any of the methods described herein, the soluble
VEGTF receptor includes a portion of an extracellular region of VEGFR-1 and a
portion of an extracellular region of VEGFR-2. In some embodiments of any of the
methods described herein, the portion of the extracellular region of VEGFR-1
includes one or more immunoglobulin-like domains in the extracellular region from
wildtype human VEGFR-1; and the portion of the extracellular region of VEGFR-2
includes one or more immunoglobulin-like domains in the extracellular region from
wildtype human VEGFR-2. In some embodiments of any of the methods described
herein, the soluble VEGF receptor is aflibercept.

6
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In some embodiments of any of the methods described herein, the soluble
VEGEF receptor includes a portion of an extracellular region of VEGF receptor-3
(VEGFR-3). In some embodiments of any of the methods described herein, the
portion of the extracellular region of VEGFR-3 includes a contiguous sequence from
wildtype human VEGFR-3. In some embodiments of any of the methods described
herein, the portion of the extracellular region of VEGFR-3 includes one or more
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-3. In some embodiments of any of the methods described herein, the portion
of the extracellular region of VEGFR-3 includes a sequence that is at least 90%
identical to a contiguous sequence from wildtype human VEGFR-3. In some
embodiments of any of the methods described herein, the soluble VEGF receptor
comprises a Fc domain. In some embodiments of any of the methods described
herein, the Fc domain is an IgG1 Fc domain. In some embodiments of any of the
methods described herein, the IgG1 Fc domain is a human wildtype IgG1 Fc domain.

In some embodiments of any of the methods described herein, the soluble
VEGF receptor decreases the ability of a VEGF to bind to one or more of VEGFR-1,
VEGFR-2, and VEGFR-3.

In some embodiments of any of the methods described herein, the AAV vector
further includes one or both of a promoter and a Kozak sequence that are operably
linked to the sequence encoding the soluble VEGF receptor. In some embodiments of
any of the methods described herein, the AAV vector includes a promoter selected
from the group of: an inducible promoter, a constitutive promoter, and a tissue-
specific promoter. In some embodiments of any of the methods described herein, the
AAV vector further includes a polyadenylation signal sequence.

In some embodiments of any of the methods described herein, the mammal is
a human. In some embodiments of any of the methods described herein, the mammal
has been identified as having an inner ear disorder. In some embodiments of any of
the methods described herein, the mammal has been diagnosed as having an inner ear
disorder.

Also provided herein are methods for treating an inner ear disorder in a
mammal in need thereof that include: introducing into the inner ear of the mammal a
therapeutically effective amount of an AAV vector that includes a nucleotide

sequence encoding a soluble vascular endothelial growth factor (VEGF) receptor
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operably linked to a signal peptide; where the introducing results in the treatment of
the inner ear disorder in the mammal.

In some embodiments of any of the methods described herein, the AAV vector
further includes one or both of a promoter and a Kozak sequence that are operably
linked to the sequence encoding the soluble VEGF receptor. In some embodiments of
any of the methods described herein, the AAV vector includes a promoter selected
from the group of: an inducible promoter, a constitutive promoter, and a tissue-
specific promoter. In some embodiments of any of the methods described herein, the
AAV vector further includes a polyadenylation signal sequence.

In some embodiments of any of the methods described herein, the mammal is
a human. In some embodiments of any of the methods described herein, the mammal
has been identified as having an inner ear disorder. In some embodiments of any of
the methods described herein, the mammal has been diagnosed as having an inner ear
disorder.

Also provided herein are methods of reducing a VEGF activity in an inner ear
of a mammal in need thereof that include: introducing into the inner ear of the
mammal a therapeutically effective amount of an AAV vector that includes a
nucleotide sequence encoding a soluble vascular endothelial growth factor (VEGF)
receptor operably linked to a signal peptide; where the introducing results in a
reduction in the VEGF activity in the inner ear of the mammal.

In some embodiments of any of the methods described herein, the AAV vector
further includes one or both of a promoter and a Kozak sequence that are operably
linked to the sequence encoding the soluble VEGF receptor. In some embodiments of
any of the methods described herein, the AAV vector includes a promoter selected
from the group of: an inducible promoter, a constitutive promoter, and a tissue-
specific promoter. In some embodiments of any of the methods described herein, the
AAV vector further includes a polyadenylation signal sequence.

In some embodiments of any of the methods described herein, the mammal is
a human. In some embodiments of any of the methods described herein, the mammal
has been identified or diagnosed as having an acoustic neuroma. In some
embodiments of any of the methods described herein, the mammal has been identified
or diagnosed as having a vestibular schwannoma. In some embodiments of any of the
methods described herein, the mammal has been identified or diagnosed as having a

neurofibromatosis type 2.
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Also provided herein are methods of treating acoustic neuroma, vestibular
schwannoma, or neurofibromatosis type 2 in an inner ear of a mammal that include:
introducing into the inner ear of the mammal a therapeutically effective amount of an
AAYV vector that includes a nucleotide sequence encoding a nucleotide sequence
encoding a soluble vascular endothelial growth factor (VEGF) receptor operably
linked to a signal peptide; where the introducing results in treatment of acoustic
neuroma, vestibular schwannoma, or neurofibromatosis type II, respectively, in the
inner ear of the mammal.

In some embodiments of any of the methods described herein, the AAV vector
further includes one or both of a promoter and a Kozak sequence that are
operably linked to the sequence encoding the soluble VEGF receptor. In some
embodiments of any of the methods described herein, the AAV vector includes a
promoter selected from the group of: an inducible promoter, a constitutive
promoter, and a tissue-specific promoter. In some embodiments of any of the
methods described herein, the AAV vector further includes a polyadenylation
signal sequence.

In some embodiments of any of the methods described herein, the mammal is
a human. In some embodiments of any of the methods described herein, the mammal
has been identified or diagnosed as having an acoustic neuroma. In some
embodiments of any of the methods described herein, the mammal has been identified
or diagnosed as having a vestibular schwannoma. In some embodiments of any of the
methods described herein, the mammal has been identified or diagnosed as having
neurofibromatosis type 2.

In some embodiments of any of the methods described herein, the soluble
VEGF receptor includes a portion of an extracellular region of VEGF receptor-1
(VEGFR-1). In some embodiments of any of the methods described herein, the
portion of the extracellular region of VEGFR-1 includes a contiguous sequence from
wildtype human VEGFR-1. In some embodiments of any of the methods described
herein, the portion of the extracellular region of VEGFR-1 includes one or more
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-1. In some embodiments of any of the methods described herein, the portion
of the extracellular region of VEGFR-1 includes a sequence that is at least 90%

identical to a contiguous sequence from wildtype human VEGFR-1.
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In some embodiments of any of the methods described herein, the soluble
VEGEF receptor includes a portion of an extracellular region of VEGF receptor-2
(VEGFR-2). In some embodiments of any of the methods described herein, the
portion of the extracellular region of VEGFR-2 includes a contiguous sequence from
wildtype human VEGFR-2. In some embodiments of any of the methods described
herein, the portion of the extracellular region of VEGFR-2 includes one or more
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-2. In some embodiments of any of the methods described herein, the portion
of the extracellular region of VEGFR-2 includes a sequence that is at least 90%
identical to a contiguous sequence from wildtype human VEGFR-2.

In some embodiments of any of the methods described herein, the soluble
VEGF receptor includes a portion of an extracellular region of VEGFR-1 and a
portion of an extracellular region of VEGFR-2. In some embodiments of any of the
methods described herein, the portion of the extracellular region of VEGFR-1
includes one or more immunoglobulin-like domains in the extracellular region from
wildtype human VEGFR-1; and the portion of the extracellular region of VEGFR-2
includes one or more immunoglobulin-like domains in the extracellular region from
wildtype human VEGFR-2. In some embodiments of any of the methods described
herein, the soluble VEGF receptor is aflibercept.

In some embodiments of any of the methods described herein, the soluble
VEGF receptor includes a portion of an extracellular region of VEGF receptor-3
(VEGFR-3). In some embodiments of any of the methods described herein, the
portion of the extracellular region of VEGFR-3 includes a contiguous sequence from
wildtype human VEGFR-3. In some embodiments of any of the methods described
herein, the portion of the extracellular region of VEGFR-3 includes one or more
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-3. In some embodiments of any of the methods described herein, the portion
of the extracellular region of VEGFR-3 includes a sequence that is at least 90%
identical to a contiguous sequence from wildtype human VEGFR-3.

In some embodiments of any of the methods described herein, the soluble
VEGF receptor comprises a Fc domain. In some embodiments of any of the methods
described herein, the Fc domain is an IgG1 Fc domain. In some embodiments of any
of the methods described herein, the IgG1 Fc domain is a human wildtype IgG1 Fc

domain.
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In some embodiments of any of the methods described herein, the soluble
VEGEF receptor decreases the ability of a VEGF to bind to one or more of VEGFR-1,
VEGFR-2, and VEGFR-3. In some embodiments of any of the methods described
herein, the AAV vector further includes a secretion sequence.

Unless otherwise specified, a “nucleotide sequence encoding an amino acid
sequence” includes all nucleotide sequences that are degenerate versions of each other
and thus encode the same amino acid sequence.

The term “isolated” means altered or removed from the natural state. For
example, a nucleic acid or a peptide naturally present in a living animal is not
“isolated,” but the same nucleic acid or peptide partially or completely separated from
the coexisting materials of its natural state is “isolated.” An isolated nucleic acid or
protein can exist in substantially purified form, or can exist in a non-native
environment such as, for example, a host cell.

The term “transfected,” “transformed,” or “transduced” refers to a process by
which exogenous nucleic acid is transferred or introduced into a cell. A “transfected,”
“transformed,” or "transduced” mammalian cell is one that has been transfected,
transformed, or transduced with exogenous nucleic acid.

The term “expression” refers to the transcription and/or translation of a
particular nucleotide sequence encoding a protein.

The term “transient expression” refers to the expression of a non-integrated
coding sequence for a short period of time (e.g., hours or days). The coding sequence
that is transiently expressed in a cell (e.g., a mammalian cell) is lost upon multiple
rounds of cell division.

The term “subject” is intended to include any mammal. In some
embodiments, the subject is a rodent (e.g., a rat or mouse), a rabbit, a sheep, a goat, a
pig, a dog, a cat, a non-human primate, or a human. In some embodiments, the
subject has or is at risk of developing non-syndromic deafness. In some
embodiments, the subject has been previously identified as having an inner ear
disorder. In some embodiments, the subject has previously been diagnosed as having
an inner ear disorder. In some embodiments, the subject has been identified as having
drug-induced hearing loss. In some embodiments, the subject is an infant (e.g., a
human infant).

A treatment is “therapeutically effective” when it results in a reduction in one

or more of the number, severity, and frequency of one or more symptoms of a disease
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(e.g., non-symptomatic sensorineural hearing loss) in a subject (e.g., a human).

The term “nucleic acid” or “polynucleotide” refers to deoxyribonucleic acid
(DNA) or ribonucleic acid (RNA), or a combination thereof, in either single- or
double-stranded form. Unless specifically limited, the term encompasses nucleic
acids containing known analogues of natural nucleotides that have similar binding
properties as the reference nucleotides. Unless otherwise indicated, a particular
nucleic acid sequence also implicitly encompasses complementary sequences as well
as the sequence explicitly indicated. In some embodiments of any of the nucleic acids
described herein, the nucleic acid is DNA. In some embodiments of any of the
nucleic acids described herein, the nucleic acid is RNA.

The term “signal peptide” refers to a sequence present on the N-terminus of a
nascent secreted protein but is absent in the naturally-occurring mature protein. A
“signal peptide” is cleaved by a protease (e.g., a signal peptidase) after the signal
peptide is translated. Signal peptides are known in the art. Non-limiting examples of
signal peptides include: MEFFKKTALAALVMGFSGAALA (SEQ ID NO: 9) and
MKYLLPTAAAGLLLLAAQPAMA (SEQ ID NO: 10).

The term “inner ear disorder” refers to a disorder caused by malfunction of the
cells (e.g., hair cells, supporting cells, spiral ganglion neurons, macrophages, or
schwann cells) in or around the inner ear of a mammal. Non-limiting examples of
inner ear disorders include, e.g., sensorineural hearing loss (SNHL), noise-induced
hearing loss, drug-induced hearing loss, age-related hearing loss, acoustic neuroma,
neurofibromatosis type 2, auditory neuropathy, noise-induced cochlear synaptopathy
without hair cell loss, age-related cochlear synaptopathy, acquired sensorineural
hearing loss, and vestibular schwannoma. See, e.g., Kujawa et al., Hear Res 330(0 0):
191-199, 2015; and Suzuki et al., Scientific Reports 6: 24907. Non-limiting examples
of inner ear disorders are described herein and additional examples of inner ear
disorders are known in the art.

The term “antibody” means a complex of two or more single polypeptide
chains that interact to form at least one antigen-binding domain. Non-limiting
examples of an antibody include monoclonal antibodies (for example, full length or
intact monoclonal antibodies), polyclonal antibodies, multivalent antibodies,
multispecific antibodies (e.g., bispecific, trispecific, etc. antibodies so long as they
exhibit the desired biological activity). An antibody can be human, humanized,

and/or affinity-matured.
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The term “antigen-binding antibody fragment” is a single polypeptide that
includes all the amino acids that make up at least one antigen-binding domain (e.g., an
scFv).

The term “monoclonal antibody” as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual
antibodies comprising the population are identical except for possible naturally
occurring mutations that may be present in minor amounts. Monoclonal antibodies
are highly specific, being directed against a single antigen. Furthermore, in contrast
to polyclonal antibody preparations that typically include different antibodies directed
against different determinants (epitopes), each monoclonal antibody is directed
against a single determinant on the antigen.

The monoclonal antibodies herein specifically include “chimeric” antibodies
in which a portion of the heavy and/or light chain is identical with or homologous
to corresponding sequences in antibodies derived from a particular species or
belonging to a particular antibody class or subclass, while the remainder of the
chain(s) is identical with or homologous to corresponding sequences in antibodies
derived from another species or belonging to another antibody class or subclass, as
well as fragments of such antibodies, so long as they exhibit the desired biological
activity (see, e.g., U.S. Patent No. 4,816,567; and Morrison et al, Proc. Natl. Acad.
Sci. USA 81 :6851-6855 (1984)).

An “antigen-binding domain” is one or more protein domain(s) (e.g., formed
from amino acids from a single polypeptide or formed from amino acids from two or
more polypeptides (e.g., the same or different polypeptides) that is capable of
specifically binding to one or more different antigens. In some examples, an antigen-
binding domain can bind to an antigen or epitope with specificity and affinity similar
to that of naturally-occurring antibodies. In some embodiments, an antigen-binding
domain can include an alternative scaffold. Non-limiting examples of antigen-
binding domains are described herein. Additional examples of antigen-binding
domains are known in the art. In some examples, an antigen-binding domain can bind
to a single antigen.

“Affinity” refers to the strength of the sum total of non-covalent interactions
between an antigen-binding site and its binding partner (e.g., an antigen or epitope).
Unless indicated otherwise, as used herein, “affinity” refers to intrinsic binding

affinity, which reflects a 1:1 interaction between members of an antigen-binding
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domain and an antigen or epitope. The affinity of a molecule X for its partner Y can
be represented by the dissociation equilibrium constant (Kp). Affinity can be
measured by common methods known in the art, including those described herein.
Affinity can be determined, for example, using surface plasmon resonance (SPR)
technology (e.g., BIACORE®) or biolayer interferometry (e.g., FORTEBIO®).
Additional methods for determining the affinity between an antigen-binding domain
and its corresponding antigen or epitope are known in the art.

The phrase “half-life” refers to the half-life of an antibody, an antigen-binding
antibody fragment thereof, or a soluble VEGF receptor in circulation (e.g., blood) of a
mammal (e.g., any of the mammals described herein) and is represented by the time
required for 50% of an antibody, an antigen-binding antibody fragment thereof, or
soluble VEGF receptor to be cleared from the circulation. In some embodiments, an
alteration in half-life (e.g., a decrease in half-life of an antibody, an antigen-binding
antibody fragment thereof, or soluble VEGF receptor) is determined by comparing the
half-life of an antibody, an antigen-binding antibody fragment, or a soluble VEGF
receptor in a subject to the half-life of a control antibody, control antigen-binding
antibody fragment, or control soluble VEGF receptor in a similar mammal.

In some embodiments, the half-life of an antibody, antigen-binding antibody
fragment thereof, or soluble VEGF receptor in a mammal is determined by measuring
the level of the antibody, antigen-binding antibody fragment thereof, or soluble VEGF
receptor in samples obtained from a subject (e.g., a blood sample) at different time
points following systemic administration (e.g., intravenous) administration of any of
the AAV vectors described herein. In some embodiments, the level of the antibody,
antigen-binding antibody fragment thereof, or soluble VEGF receptor present in
samples obtained from a mammal is determined using enzyme-linked immunosorbent
assay (ELISA) or another assay known to the art, and the determined level of the
antibody, antigen-binding antibody fragment thereof, or soluble VEGF receptor
present in the samples is plotted as a function of time using a software program (e.g.,
GraphPad Prism).

The term “VEGF activity” refers to one or more known activities of a VEGF
protein. For example, one activity of a VEGF protein is the ability to bind to one or
more VEGF receptors. In another example, one activity of a VEGF protein is the

ability of a VEGF to trigger downstream signal transduction pathway(s) in a
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mammalian cell expressing a VEGF receptor. Methods for detecting one or more
activities of VEGF are known in the art.

The term “soluble VEGF receptor” refers to a polypeptide that includes a
portion of an extracellular region of one or more mammalian VEGF receptor(s) (e.g.,
VEGFR-1, VEGFR-2, and VEGFR-3) operably linked to a signal peptide, where the
soluble VEGF receptor is capable of specifically binding to one or more mammalian
VEGF proteins (e.g., one or more of VEGF-A, VEGF-B, VEGF-C, and VEGF-D). In
some examples, a soluble VEGF receptor includes a portion of an extracellular region
of VEGFR-1 (e.g., a contiguous sequence from wildtype human VEGFR-1 (e.g., one
or more immunoglobulin-like domains in the extracellular region from wildtype
human VEGFR-1) or a sequence that is at least 90% identical to a contiguous
sequence from wildtype human VEGFR-1). In some examples, a soluble VEGF
receptor includes a portion of an extracellular region of VEGFR-2 (e.g., a contiguous
sequence from wildtype human VEGFR-2 (e.g., one or more immunoglobulin-like
domains in the extracellular region from wildtype human VEGFR-2) or a sequence
that is at least 90% identical to a contiguous sequence from wildtype human VEGFR-
2). In some examples, a soluble VEGF receptor includes a portion of an extracellular
region of VEGFR-1 and a portion of an extracellular region of VEGFR-2 (e.g., one or
more immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-1 and one or more immunoglobulin-like domains in the extracellular region
from wildtype human VEGFR-2) (e.g., aflibercept). In some examples, a soluble
VEGF receptor includes a portion of an extracellular region of VEGFR-3 (e.g., a
contiguous sequence from wildtype human VEGFR-3 (e.g., one or more
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-3) or a sequence that is at least 90% identical to a contiguous sequence from
wildtype human VEGFR-3).

In some examples, a soluble VEGF receptor can further include a stabilizing
domain (e.g., a Fc domain, such as an IgG1 Fc domain (e.g., a human wildtype 1gG1
Fc domain). In some examples, the soluble VEGF receptor decreases the ability of a
VEGF to bind to one or more (e.g., two or three) of VEGFR-1, VEGFR-2, and
VEGFR-3.Unless otherwise defined, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. Methods and materials are described herein for use in

the present invention; other suitable methods and materials known in the art can also
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be used. The materials, methods, and examples are illustrative only and not intended
to be limiting. All publications, patent applications, patents, sequences, database
entries, and other references mentioned herein are incorporated by reference in their
entirety. In case of conflict, the present specification, including definitions, will

control.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1A is an exemplary AAV vector of 4474 bp that includes a sequence
encoding bevacizumab (Avastin®).

Figure 1B is an exemplary AAV vector of 3814 bp that includes a sequence
encoding ranibizumab (Lucentis®).

Figure 1C is an exemplary AAV vector of 4573 bp that includes a sequence
encoding ranibizumab and green fluorescent protein (GFP).

Figure 1D is an exemplary AAV vector of 3631 bp that includes a sequence
encoding aflibercept (Eylea®).

Figure 2 is a Western blot showing HEK cell expression of different anti-
VEGF antibodies or antigen-binding antibody fragments, or soluble VEGF receptors
using exemplary AAV vectors described herein. Lane 1: pre-stained PageRuler™
protein ladder. Lane 2: untransfected/ negative control. Lane 3: tranfection with the
AAV vector shown in Figure 1A. Lane 4: transfection with the AAV vector shown in
Figure 1C. Lane 5: transfection with the AAV vector shown in Figure 1B. Lane 6:
transfection with the AAV vector shown in Figure 1A with an multiplicity of
infection (MOI) of 7.5 x 10*. Lane 7: transfection with the AAV vector shown in
Figure 1A with an MOI of 2.2 x 10°. Lane 8: transfection with the AAV vector
shown in Figure 1A with an MOI of 5.5 x 10°. Lane 9: prestained PageRuler™
protein ladder. Lane 10: untransfected / negative control. Lane 11: tranfection with
the AAV vector shown in Figure 1A. Lane 12: transfection with the AAV vector
shown in Figure 1C. Lane 13: transfection with the AAV vector shown in Figure 1B.
Lane 14: transfection with the AAV vector shown in Figure 1A with an multiplicity of
infection (MOI) of 7.5 x 10*. Lane 15: transfection with the AAV vector shown in
Figure 1A with an MOI of 2.2 x 10°. Lane 16: transfection with the AAV vector
shown in Figure 1A with an MOI of 5.5 x 10°. Lanes 2-8 contain reduced proteins.

Lanes 10-16 contain non-reduced proteins.
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Figure 3A is a graph showing the affinity of a control mouse anti-human
VEGF monoclonal antibody (anti-hVEGF MmAD) in a buffer using recombinant
human VEGF as the binding agent, as measured by Octet® HTX biosensor
instrument using the Octet® analysis software, Data Analysis HT10.0.

Figure 3B is a graph showing the affinity of a control anti-hVEGF MmAb in
conditioned media (CM) samples using recombinant human VEGF as the binding
agent, as measured by Octet® HTX biosensor instrument using the Octet® analysis
software, Data Analysis HT10.0. *: anti-hVEGF MmADb was prepared in CM at 100
ug/mL, then diluted to a final concentration of 10 pg/mL in 1x kinetics buffer.

Figure 4A is a graph showing the affinity of conditioned medium using
recombinant human VEGF as the binding agent, as measured by Octet® HTX
biosensor instrument using the Octet® analysis software, Data Analysis HT10.0.

Figure 4B is a graph showing the affinity of culture medium from HEK cells
transfected with the AAV vector shown in Figure 1A using recombinant human
VEGEF as the binding agent, using by Octet® HTX biosensor instrument using the
Octet® analysis software, Data Analysis HT10.0.

Figure 4C is a table showing the equilibrium dissociation constant (Kp)
determined from the data shown in Figures 3A, 3B, 4A, and 4B (going from the top to
the bottom of the table).

DETAILED DESCRIPTION

Provided herein are methods that include introducing into an inner ear of a
mammal a therapeutically effective amount of an adeno-associated virus (AAV)
vector that includes a nucleotide sequence encoding: (a) a polypeptide including an
antibody heavy chain variable domain operably linked to a signal peptide and a
polypeptide including an antibody light chain variable domain operably linked to a
signal peptide; or (b) a polypeptide including an antigen-binding antibody fragment
(e.g., a Fab or a scFv)operably linked to a signal peptide.

Also provided herein are methods for increasing the level of an antibody or an
antigen-binding antibody fragment in an inner ear of a mammal in need thereof, that
include: introducing into the inner ear of the mammal a therapeutically effective
amount of an AAV vector that includes a nucleotide sequence encoding: (a) a
polypeptide including an antibody heavy chain variable domain operably linked to a
signal peptide and a polypeptide including an antibody light chain variable domain
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operably linked to a signal peptide; or (b) a polypeptide including an antigen-binding
antibody fragment (e.g., a Fab or a scFv) operably linked to a signal peptide; wherein
the introducing results in an increase in the level of the antibody or the antigen-
binding antibody fragment in the inner ear of the mammal.

Also provided are methods for treating an inner ear disorder in a mammal in
need thereof that include introducing into the inner ear of the mammal a
therapeutically effective amount of an AAV vector that includes a nucleotide
sequence encoding: (a) a polypeptide including an antibody heavy chain variable
domain operably linked to a signal peptide and a polypeptide comprising an antibody
light chain variable domain operably linked to a signal peptide; or (b) a polypeptide
comprising an antigen-binding antibody fragment linked to a signal peptide; where
the introducing results in the treatment of the inner ear disorder in the mammal.

Also provided herein are methods of reducing VEGF activity in an inner ear of
a mammal in need thereof that include: introducing into the inner ear of the mammal a
therapeutically effective amount of an AAV vector that includes a nucleotide
sequence encoding (a) a polypeptide including an antibody heavy chain variable
domain operably linked to a signal peptide and a polypeptide including an antibody
light chain variable domain operably linked to a signal peptide; or (b) a polypeptide
including an antigen-binding antibody fragment (e.g., a Fab or a scFv) operably
linked to a signal peptide; wherein the polypeptide of (a) encodes an antibody that
binds specifically to VEGF and reduces VEGF activity, the polypeptide of (b)
encodes an antigen-binding antibody fragment that binds specifically to VEGF and
reduces VEGF activity; and wherein the introducing results in a reduction in VEGF
activity in the inner ear of the mammal.

Also provided herein are methods of treating acoustic neuroma, vestibular
schwannoma, or neurofibromatosis type Il in an inner ear of a mammal that include:
introducing into the inner ear of the mammal a therapeutically effective amount of an
AAYV vector that includes a nucleotide sequence encoding (a) a polypeptide including
an antibody heavy chain variable domain operably linked to a signal peptide and a
polypeptide including an antibody light chain variable domain operably linked to a
signal peptide; or (b) a polypeptide including an antigen-binding antibody fragment
(e.g., a Fab or a scFv) operably linked to a signal peptide; wherein the polypeptide of
(a) encodes an antibody that binds specifically to VEGF and reduces VEGF activity,
the polypeptide of (b) encodes an antigen-binding antibody fragment that binds
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specifically to VEGF and reduces VEGF activity; and wherein the introducing results
in treatment of acoustic neuroma or vestibular schwannoma in the inner ear of the
mammal.

Also provided herein are methods that include introducing into an inner ear of
a mammal a therapeutically effective amount of an adeno-associated virus (AAV)
vector that include a nucleotide sequence encoding a soluble vascular endothelial
growth factor (VEGF) receptor operably linked to a signal peptide.

Also provided herein are methods for increasing the level of a soluble vascular
endothelial growth factor (VEGF) receptor in an inner ear of a mammal in need
thereof that include introducing into the inner ear of the mammal a therapeutically
effective amount of an AAV vector that includes a nucleotide sequence encoding a
soluble VEGF receptor operably linked to a signal peptide; where the introducing
results in an increase in the level of the soluble VEGF receptor in the inner ear of the
mammal.

Also provided herein are methods for treating an inner ear disorder in a
mammal in need thereof that include introducing into the inner ear of the mammal a
therapeutically effective amount of an AAV vector that includes a nucleotide
sequence encoding a soluble vascular endothelial growth factor (VEGF) receptor
operably linked to a signal peptide; where the introducing results in the treatment of
the inner ear disorder in the mammal.

Also provided herein are methods of reducing a VEGF activity in an inner ear
of a mammal in need thereof that include introducing into the inner ear of the
mammal a therapeutically effective amount of an AAV vector that includes a
nucleotide sequence encoding a soluble vascular endothelial growth factor (VEGF)
receptor operably linked to a signal peptide; where the introducing results in a
reduction in the VEGF activity in the inner ear of the mammal.

Also provided herein are methods of treating acoustic neuroma, vestibular
schwannoma, or neurofibromatosis type 2 in an inner ear of a mammal that include
introducing into the inner ear of the mammal a therapeutically effective amount of an
AAYV vector that includes a nucleotide sequence encoding a nucleotide sequence
encoding a soluble vascular endothelial growth factor (VEGF) receptor operably
linked to a signal peptide; where the introducing results in treatment of acoustic
neuroma, vestibular schwannoma, or neurofibromatosis type II, respectively, in the

inner ear of the mammal.
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Also provided are kits that include any of the AAV vectors described herein.
Additional non-limiting aspects of the compositions, kits, and methods are

described herein and can be used in any combination without limitation.

Antibodies and Antigen-Binding Antibody Fragments

In some embodiments, the antibody can be a humanized antibody, a chimeric
antibody, or a multivalent antibody. In some embodiments, an antibody or an
antigen-binding antibody fragment can be a scFv-Fc, a VyH domain, a Vnar domain,
a (scFv)2, a minibody, or a BiTE. In some embodiments, an antibody or an antigen-
binding antibody fragment can be a DVD-Ig, and a dual-affinity re-targeting antibody
(DART), a triomab, kih IgG with a common LC, a crossmab, an ortho-Fab IgG, a 2-
in-1-1gG, IgG-ScFv, scFv»-Fc, a bi-nanobody, tanden antibody, a DART-Fc, a scFv-
HAS-scFv, DNL-Fab3, DAF (two-in-one or four-in-one), DutaMab, DT-IgG, knobs-
in-holes common LC, knobs-in-holes assembly, charge pair antibody, Fab-arm
exchange antibody, SEEDbody, Triomab, LUZ-Y, Fcab, kA-body, orthogonal Fab,
DVD-IgG, IgG(H)-scFv, scFv-(H)IgG, IgG(L)-scFv, scFv-(L)-1gG, 1gG (L,H)-Fc,
IgG(H)-V, V(H)-1gG, IgG(L)-V, V(L)-1gG, KIH IgG-scFab, 2scFv-I1gG, 1gG-2scFv,
scFv4-Ig, Zybody, DVI-IgG, nanobody, nanobody-HSA, a diabody, a TandAb,
scDiabody, scDiabody-CH3, Diabody-CH3, Triple Body, miniantibody, minibody,
TriBi minibody, scFv-CH3 KIH, Fab-scFv, scFv-CH-CL-scFv, F(ab")-scF V2, scFv-
KIH, Fab-scFv-Fc, tetravalent HCAb, scDiabody-Fc, diabody-Fc, tandem scFv-Fc,
intrabody, dock and lock bispecific antibody, InmTAC, HSAbody, scDiabody-HAS,
tandem scFv, IgG-IgG, Cov-X-Body, and scFvI-PEG-scFv2.

Additional examples of an antibody or an antigen-binding antibody fragment
include an Fv fragment, a Fab fragment, a F(ab'), fragment, and a Fab' fragment.
Additional examples of an antibody or an antigen-binding antibody fragment include
an antigen-binding fragment of an IgG (e.g., an antigen-binding fragment of IgG1,
1gG2, IgG3, or IgG4) (e.g., an antigen-binding fragment of a human or humanized
IgG, e.g., human or humanized IgG1, 1gG2, IgG3, or IgG4); an antigen-binding
fragment of an IgA (e.g., an antigen-binding fragment of IgA1 or IgA2) (e.g., an
antigen-binding fragment of a human or humanized IgA, e.g., a human or humanized
IgAl or IgA2); an antigen-binding fragment of an IgD (e.g., an antigen-binding

fragment of a human or humanized IgD); an antigen-binding fragment of an IgE (e.g.,
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an antigen-binding fragment of a human or humanized IgE); or an antigen-binding
fragment of an IgM (e.g., an antigen-binding fragment of a human or humanized
IgM).

Any of the antibodies or antigen-binding antibody fragments described herein
can bind specifically to VEGF.

A VuH domain is a single monomeric variable antibody domain that can be
found in camelids. A Vnar domain is a single monomeric variable antibody domain
that can be found in cartilaginous fish. Non-limiting aspects of VyH domains and
Vnar domains are described in, e.g., Cromie et al., Curr. Top. Med. Chem. 15:2543-
2557, 2016; De Genst et al., Dev. Comp. Immunol. 30:187-198, 2006; De Meyer et al.,
Trends Biotechnol. 32:263-270, 2014; Kijanka et al., Nanomedicine 10:161-174,
2015; Kovaleva et al., Expert. Opin. Biol. Ther. 14:1527-1539, 2014; Krah et al.,
Immunopharmacol. Immunotoxicol. 38:21-28, 2016; Mujic-Delic et al., Trends
Pharmacol. Sci. 35:247-255, 2014; Muyldermans, J. Biotechnol. 74:277-302, 2001;
Muyldermans et al., Trends Biochem. Sci. 26:230-235, 2001; Muyldermans, Ann. Rev.
Biochem. 82:775-797, 2013; Rahbarizadeh et al., Immunol. Invest. 40:299-338, 2011;
Van Audenhove et al., EBioMedicine 8:40-48, 2016; Van Bockstaele et al., Curr.
Opin. Investig. Drugs 10:1212-1224, 2009; Vincke et al., Methods Mol. Biol. 911:15-
26, 2012; and Wesolowski et al., Med. Microbiol. Immunol. 198:157-174, 2009.

A “Fv” fragment includes a non-covalently-linked dimer of one heavy chain
variable domain and one light chain variable domain.

A “Fab” fragment includes, the constant domain of the light chain and the first
constant domain (Cu1) of the heavy chain, in addition to the heavy and light chain
variable domains of the Fv fragment.

A “F(ab"),” fragment includes two Fab fragments joined, near the hinge
region, by disulfide bonds.

A ““dual variable domain immunoglobulin” or “DVD-Ig” refers to multivalent
and multispecific binding proteins as described, e.g., in DiGiammarino et al., Methods
Mol. Biol. 899:145-156, 2012; Jakob et al., MABs 5:358-363, 2013; and U.S. Patent
Nos. 7,612,181; 8,258,268; 8,586,714; 8,716,450; 8,722,855; 8,735,546; and
8,822,645, each of which is incorporated by reference in its entirety.

DARTs are described in, e.g., Garber, Nature Reviews Drug Discovery 13:799-
801, 2014.
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Additional aspects of antibodies and antigen-binding antibody fragments are
known in the art.

In some embodiments, any of the antibodies or antigen-binding antibody
fragments described herein has a dissociation constant (Kp) of less than 1 x 10° M
(e.g., less than 0.5 x 10 M, less than 1 x 10® M, less than 0.5 x 10°° M, less than 1 x
107 M, less than 0.5 x 107 M, less than 1 x 10® M, less than 0.5 x 10" M, less than 1
x 10° M, less than 0.5 x 10 M, less than 1 x 1071 M, less than 0.5 x 1071 M, less than
1 x 1011 M, less than 0.5 x 107! M, or less than 1 x 107'2M), e.g., as measured in
phosphate buffered saline using surface plasmon resonance (SPR) for a VEGF protein
(e.g., any of the VEGF proteins described herein, e.g., one or more of mature human
VEGF-A, mature human VEGF-B, mature human VEGF-C, and mature human
VEGF-D).

In some embodiments, any of the antibodies or antigen-binding antibody
fragments described herein has a Kp of about 1 x 10712 M to about 1 x 10 M, about
0.5 x 10° M, about 1 x 10°® M, about 0.5 x 10 M, about 1 x 10”7 M, about 0.5 x 107/
M, about 1 x 10® M, about 0.5 x 10 M, about 1 x 10° M, about 0.5 x 10° M, about 1
x 101M, about 0.5 x 10'°M, about 1 x 10! M, or about 0.5 x 10"!! M (inclusive);
about 0.5 x 10" M to about 1 x 10> M, about 0.5 x 10> M, about 1 x 10°° M, about
0.5 x 10 M, about 1 x 107 M, about 0.5 x 10”7 M, about 1 x 10 M, about 0.5 x 10
M, about 1 x 10 M, about 0.5 x 10 M, about 1 x 10 M, about 0.5 x 10'°M, or
about 1 x 10™!! M (inclusive); about 1 x 10" M to about 1 x 10 M, about 0.5 x 107
M, about 1 x 10°® M, about 0.5 x 10° M, about 1 x 10”7 M, about 0.5 x 10”7 M, about 1
x 10 M, about 0.5 x 10® M, about 1 x 10° M, about 0.5 x 10° M, about 1 x 10'°M,
or about 0.5 x 1071 M (inclusive); about 0.5 x 1071 M to about 1 x 10> M, about 0.5 x
10 M, about 1 x 10°° M, about 0.5 x 10 M, about 1 x 10”7 M, about 0.5 x 10”7 M,
about 1 x 10 M, about 0.5 x 10® M, about 1 x 10° M, about 0.5 x 10° M, or about 1
x 101 M (inclusive); about 1 x 1071 M to about 1 x 10 M, about 0.5 x 10~ M, about
1 x 10°° M, about 0.5 x 10° M, about 1 x 10”7 M, about 0.5 x 10”7 M, about 1 x 10 M,
about 0.5 x 108 M, about 1 x 10° M, or about 0.5 x 10® M (inclusive); about 0.5 x 10
M to about 1 x 10”3 M, about 0.5 x 10 M, about 1 x 10° M, about 0.5 x 10° M,
about 1 x 107 M, about 0.5 x 10”7 M, about 1 x 10® M, about 0.5 x 10® M, or about 1
x 10 M (inclusive); about 1 x 10 M to about 1 x 10 M, about 0.5 x 10~ M, about 1
x 107 M, about 0.5 x 10 M, about 1 x 10”7 M, about 0.5 x 10”7 M, about 1 x 10 M,
or about 0.5 x 10 M (inclusive); about 0.5 x 10®* M to about 1 x 103 M, about 0.5 x
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10 M, about 1 x 10°® M, about 0.5 x 10 M, about 1 x 107 M, about 0.5 x 107 M, or
about 1 x 10 M (inclusive); about 1 x 10 M to about 1 x 10 M, about 0.5 x 10> M,
about 1 x 10° M, about 0.5 x 10° M, about 1 x 10”7 M, or about 0.5 x 10”7 M
(inclusive); about 0.5 x 10”7 M to about 1 x 10 M, about 0.5 x 10 M, about 1 x 107
M, about 0.5 x 10° M, or about 1 x 107 M (inclusive); about 1 x 10”7 M to about 1 x
10°M, about 0.5 x 10 M, about 1 x 10° M, or about 0.5 x 10°° M (inclusive); about
0.5x 10 M to about 1 x 10° M, about 0.5 x 10> M, or about 1 x 10 M (inclusive);
about 1 x 10 M to about 1 x 10> M or about 0.5 x 10~ M (inclusive); or about 0.5 x
10°M to about 1 x 10° M (inclusive), e.g., as measured in phosphate buffered saline
using surface plasmon resonance (SPR), for a VEGF protein (e.g., any of the VEGF
proteins described herein, e.g., one or more of mature human VEGF-A, mature human
VEGF-B, mature human VEGF-C, and mature human VEGF-D).

A variety of different methods known in the art can be used to determine the
Kbp values of any of the antibodies or antigen-binding antibody fragments described
herein (e.g., an electrophoretic mobility shift assay, a filter binding assay, surface
plasmon resonance, and a biomolecular binding kinetics assay, etc.).

In some embodiments of any of the antibodies and/or antigen-binding
antibody fragments described herein, the half-life of the antibody and/or the antigen-
binding antibody fragment in a subject (e.g., a human) is decreased about 0.5-fold to
about 4-fold (e.g., about 0.5-fold to about 3.5-fold, about 0.5-fold to about 3-fold,
about 0.5-fold to about 2.5-fold, about 0.5-fold to about 2-fold, about 0.5-fold to
about 1.5-fold, about 0.5-fold to about 1-fold, about 1-fold to about 4-fold, about 1-
fold to about 3.5-fold, about 1-fold to about 3-fold, about 1-fold to about 2.5-fold,
about 1-fold to about 2-fold, about 1.5-fold to about 4-fold, about 1.5-fold to about
3.5-fold, about 1.5-fold to about 3-fold, about 1.5-fold to about 2.5-fold, about 1.5-
fold to about 2-fold, about 2-fold to about 4-fold, about 2-fold to about 3.5-fold, about
2-fold to about 3-fold, about 2-fold to about 2.5-fold, about 2.5-fold to about 4-fold,
about 2.5-fold to about 3.5-fold, about 2.5-fold to about 3-fold, about 3-fold to about
4-fold, about 3-fold to about 3.5-fold, or about 3.5-fold to about 4-fold) as compared
to the half-life of a control antibody and/or a control antigen-binding antibody
fragment (e.g., any of the control antibodies and control antigen-binding antibody
fragments described herein) in a similar subject. See, e.g., Leabman et al., MAbs. 5(6):
896-903, 2013. In some embodiments, an antibody or antigen-binding antibody

fragment described herein has one or more amino acid substitutions in the Fc region
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40

that decrease its half-life in a mammal, and a control antibody lacks at least one (e.g.,

lacks all) of these one or more amino acid substiutions in the Fc region.

VEGF
The VEGF gene encodes vascular endothelial growth factor (VEGF), formerly
known as fms-like tyrosine kinase (Flt-1). The VEGF protein is a heparin-biding
protein that induces migration and proliferation of vascular endothelial cells.
Non-limiting examples of protein and nucleotide sequences encoding a

wildtype VEGF protein are shown below.

Human VEGF Transcript Variant 1 Protein Sequence (SEQ ID NO: 1)

MTDRQTDTAPSPSYHLLPGRRRTVDAAASRGQGPEPAPGGGVEGVGARGVA
LKLFVQLLGCSRFGGAVVRAGEAEPSGAARSASSGREEPQPEEGEEEEEKEEE
RGPQWRLGARKPGSWTGEAAVCADSAPAARAPQALARASGRGGRVARRGA
EESGPPHSPSRRGSASRAGPGRASETMNFLLSWVHWSLALLLYLHHAKWSQ

AAPMAEGGGQNHHEVVKFMDVYQRSYCHPIETLVDIFQEYPDEIEYIFKPSCV
PLMRCGGCCNDEGLECVPTEESNITMQIMRIKPHQGQHIGEMSFLQHNKCEC

RPKKDRARQEKKSVRGKGKGQKRKRKKSRYKSWSVYVGARCCLMPWSLPG
PHPCGPCSERRKHLFVQDPQTCKCSCKNTDSRCKARQLELNERTCRCDKPRR

Human VEGF Transcript Variant 1 cDNA (SEQ ID NO: 2)

ct gacggacaga cagacagaca ccgeccccag ceecagetac cacctectee ccggeeggeg geggacagtg
gacgrggegg cgageegegg geagggercg gageecgrge ccggaggcegg gatggagggg gtegggecte
geggegtege actgaaactt ttcgtccaac ttctgggcetg ttetcgette ggaggageceg tggteegege
gggggaageegageegageg gagecgegag aagtgetage tegggeeggg aggageegea geeggaggag
ggggaggagg aagaagagaa ggaagaggag agggggaccge agtggegact cggegetegg aageegggcet
catggacggg tgaggeggeg gtgtgcgeag acagtgetec ageegegege geteeccagg cectggeeeg
ggecteggge cggggaggaa gagtagetcg ccgaggegee gaggagageg ggecgeecca cageecgage
cggagaggga gegegagecg cgecggeccee ggtegggect cegaaaccat gaactttetg ctgtettggg
tgcattggag ccttgecttgetgetctace tccaccatge caagtggtce caggetgeac ccatggeaga
aggaggaggg cagaatcatc acgaagtggt gaagttcatg gatgtctatc agcgeageta ctgecatcca
atcgagaccc tggtggacat cttccaggag taccctgatg agatcgagta catcttcaag ccatectgtg
tgcecctgat gegatgeggg ggctgetgea atgacgaggg cctggagtgt gtgcccactg aggagtccaa
catcaccatg cagattatgc ggatcaaacc tcaccaagge cagcacatag gagagatgag cttcctacag
cacaacaaat gtgaatgcag accaaagaaa gatagagcaa gacaagaaaa aaaatcagtt cgaggaaagg
gaaaggggca aaaacgaaag cgcaagaaat cceggtataa gtcctggage gtgtacgttg gtgecegetg
ctgtctaatg ccetggagee tecetggecee ceateectgt gggecttget cagageggag aaageatttg
tttgtacaag atccgcagac gtgtaaatgt tcctgcaaaa acacagactc gegttgcaag gecgaggeage
ttgagttaaa cgaacgtact tgcagatgtg acaagccgag geggtga
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Human VEGF Transcript Variant 3 Protein Sequence (SEQ ID NO: 3)

MTDRQTDTAPSPSYHLLPGRRRTVDAAASRGQGPEPAPGGGVEGVGARGVA
LKLFVQLLGCSRFGGAVVRAGEAEPSGAARSASSGREEPQPEEGEEEEEKEEE
RGPQWRLGARKPGSWTGEAAVCADSAPAARAPQALARASGRGGRVARRGA
EESGPPHSPSRRGSASRAGPGRASETMNFLLSWVHWSLALLLYLHHAKWSQ
AAPMAEGGGQNHHEVVKFMDVYQRSYCHPIETLVDIFQEYPDEIEYIFKPSCV
PLMRCGGCCNDEGLECVPTEESNITMQIMRIKPHQGQHIGEMSFLQHNKCEC
RPKKDRARQEKKSVRGKGKGQKRKRKKSRPCGPCSERRKHLFVQDPQTCKC
SCKNTDSRCKARQLELNERTCRCDKPRR

Human VEGF Transcript Variant 3 cDNA (SEQ ID NO: 4)

ct gacggacaga cagacagaca ccgeccccag ceccagetac cacctectee ccggeeggeg geggacagtg
gacgrggegg cgageegegg geagggeecg gageecgrge ccggaggacegg gatggagggg gtegggecte
geggegtege actgaaactt ttcgtccaac ttctgggcetg ttetcgette ggaggageeg tggteegege
gggggaagecgageegageg gagecgegag aagtgetage tcgggeeggg aggageegea geeggaggag
ggggaggagg aagaagagaa ggaagaggag agggggccge agtggegact cggegetegg aageeggget
catggacggg tgaggcggeg gtgtgcgeag acagtgetec ageecgegege geteeccagg cectggeeeg
ggecteggge cggggaggaa gagtagetcg ccgaggegee gaggagageg ggecgeecca cageecgage
cggagaggga gegegagecg cgecggeccee ggtegggect cegaaaccat gaactttetg ctgtettggg
tgcattggag ccttgecttgetgetctace tccaccatge caagtggtce caggetgeac ccatggeaga
aggaggaggg cagaatcatc acgaagtggt gaagttcatg gatgtctatc agcgeageta ctgecatcca
atcgagaccc tggtggacat cttccaggag taccctgatg agatcgagta catcttcaag ccatcctgtg
tgcecctgat gegatgeggg ggctgetgea atgacgaggg cctggagtgt gtgcccactg aggagtccaa
catcaccatg cagattatgc ggatcaaacc tcaccaagge cagcacatag gagagatgag cttcctacag
cacaacaaat gtgaatgcag accaaagaaa gatagagcaa gacaagaaaa aaaatcagtt cgaggaaagg
gaaaggggca aaaacgaaag cgcaagaaat ccegteectg tgggecttge tcagagegga gaaagcattt
gtttgtacaa gatccgcaga cgtgtaaatg ttcctgcaaa aacacagact cgegttgeaa ggegaggeag
cttgagttaa acgaacgtac ttgcagatgt gacaagccga ggeggtga

Mature Human VEGF-A (SEQ ID NO: 13)

apma egggagnhhev vkfmdvyqgrs ychpietlvd ifgeypdeie yifkpscvpl
mrcggccnde glecvptees nitmgimrik phggghigem sflghnkcec rpkkdrarge
kksvrgkgkg gkrkrkksry kswsvyvgar cclmpwslpg phpcgpcser rkhlfvgdpg
tckesckntd srckarglel nertcrcdkp rr

Mature Human VEGF-B (SEQ ID NO: 14)

pvsgpdapg hgrkvvswid vytratcgpr evvvpltvel mgtvakglvp scvtvgrcgg
ccpddglecv ptgghgvrmg ilmirypssqg lgemsleehs gcecrpkkkd savkpdraat
phhrpgprsv pgwdsapgap spadithptp apgpsahaap sttsaltpgp aaaaadaaas
svakgga
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Mature Human VEGF-C (SEQ ID NO: 15)

Ahynteilk sidnewrktqg cmprevcidv gkefgvatnt ffkppcvsvy rcggccnseg
lgcmntstsy lsktlfeitv plsggpkpvt isfanhtscr cmskldvyrqg vhsiirr

Mature Human VEGF-D (SEQ ID NO: 16)

fa atfydietlk videewqgrtq cspretcvev aselgkstnt ffkppcvnvf rcggccnees
licmntstsy iskglfeisv pltsvpelvp vkvanhtgck clptaprhpy siirr

In some examples of any of the antibodies and antigen-binding fragments
thereof described herein, the antibody and antigen-binding fragment can bind to a
VEGF antigen (e.g., any of the exemplary VEGF proteins described herein, e.g., one
or more of mature human VEGF-A, mature human VEGF-B, mature human VEGF-C,
and mature human VEGF-D) (e.g., any of the binding affinities described herein).

In some embodiments described herein, an antibody or antigen-binding
antibody fragment can decrease an activity of a VEGF (e.g., one or more of any of the
exemplary VEGF proteins described herein, e.g., one or more of mature human
VEGF-A, mature human VEGF-B, mature human VEGF-C, and mature human
VEGF-D). In some embodiments, an antibody or antigen-binding antibody fragment
can block a VEGF (e.g., one or more of any of the exemplary VEGF proteins
described herein, e.g., one or more of mature human VEGF-A, mature human VEGF-
B, mature human VEGF-C, and mature human VEGF-D) from binding to one or more
of its receptors (e.g., one or more VEGF receptors) See, e.g., WO 1998/045331, US
9,079,953, US 2015/0147317, US 2016/0289314, Plotkin et al., Otology &
Neurotology 33: 1046-1052 (2012); and Ferrara et al. (2005) Biochem Biophys Res
Commun 333(2): 328-335. In some embodiments, an antibody or antigen-binding
antibody can decrease downstream signaling (e.g., signaling downstream of a VEGF
receptor, e.g., one or more of any of the exemplary VEGF receptors described herein,
e.g., one or more of human VEGFR-1, human VEGFR-2, and human VEGFR-3). In
some embodiments, a decrease in an activity of a VEGF can be detected indirectly,
e.g., through an increase in hearing (e.g., a 1% to about 400% increase (or any of the
subranges of this range described herein) in hearing) or a decrease (e.g., a 1% to 99%,
a 1% to 95%, a 1% to 90%, a 1% to 85%, a 1% to 80%, a 1% to 75%, a 1% to 70%, a
1% to 65%, a 1% to 60%, a 1% to 55%, a 1% to 50%, a 1% to 45%, a 1% to 40%, a
1% to 35%, a 1% to 30%, a 1% to 25%, a 1% to 20%, a 1% to 15%, a 1% to 10%, a
1% to 5%, a 5% to 99%, a 5% to 95%, a 5% to 90%, a 5% to 85%, a 5% to 80%, a
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5% to 75%, a 5% to 70%, a 5% to 65%, a 5% to 60%, a 5% to 55%, a 5% to 50%, a
5% to 45%, a 5% to 40%, a 5% to 35%, a 5% to 30%, a 5% to 25%, a 5% to 20%, a
5% to 15%, a 5% to 10%, a 10% to 99%, a 10% to 95%, a 10% to 90%, a 10% to

85%, a 10% to 80%, a 10% to 75%, a 10% to 70%, a 10% to 65%, a 10% to 60%, a
10% to 55%, a 10% to 50%, a 10% to 45%, a 10% to 40%, a 10% to 35%, a 10% to
30%, a 10% to 25%, a 10% to 20%, a 10% to 15%, a 15% to 99%, a 15% to 95%, a
15% to 90%, a 15% to 85%, a 15% to 80%, a 15% to 75%, a 15% to 70%, a 15% to
65%, a 15% to 60%, a 15% to 55%, a 15% to 50%, a 15% to 45%, a 15% to 40%, a
15% to 35%, a 15% to 30%, a 15% to 25%, a 15% to 20%, a 20% to 99%, a 20% to
95%, a 20% to 90%, a 20% to 85%, a 20% to 80%, a 20% to 75%, a 20% to 70%, a
20% to 65%, a 20% to 60%, a 20% to 55%, a 20% to 50%, a 20% to 45%, a 20% to
40%, a 20% to 35%, a 20% to 30%, a 20% to 25%, a 25% to 99%, a 25% to 95%, a
25% to 90%, a 25% to 85%, a 25% to 80%, a 25% to 75%, a 25% to 70%, a 25% to
65%, a 25% to 60%, a 25% to 55%, a 25% to 50%, a 25% to 45%, a 25% to 40%, a
25% to 35%, a 25% to 30%, a 30% to 99%, a 30% to 95%, a 30% to 90%, a 30% to
85%, a 30% to 80%, a 30% to 75%, a 30% to 70%, a 30% to 65%, a 30% to 60%, a
30% to 55%, a 30% to 50%, a 30% to 45%, a 30% to 40%, a 30% to 35%, a 35% to
99%, a 35% to 95%, a 35% to 90%, a 35% to 85%, a 35% to 80%, a 35% to 75%, a
35% to 70%, a 35% to 65%, a 35% to 60%, a 35% to 55%, a 35% to 50%, a 35% to
45%, a 35% to 40%, a 40% to 99%, a 40% to 95%, a 40% to 90%, a 40% to 85%, a
40% to 80%, a 40% to 75%, a 40% to 70%, a 40% to 65%, a 40% to 60%, a 40% to
55%, a 40% to 50%, a 40% to 45%, a 45% to 99%, a 45% to 95%, a 45% to 90%, a
45% to 85%, a 45% to 80%, a 45% to 75%, a 45% to 70%, a 45% to 65%, a 45% to
60%, a 45% to 55%, a 45% to 50%, a 50% to 99%, a 50% to 95%, a 50% to 90%, a
50% to 85%, a 50% to 80%, a 50% to 75%, a 50% to 70%, a 50% to 65%, a 50% to
60%, a 50% to 55%, a 55% to 99%, a 55% to 95%, a 55% to 90%, a 55% to 85%, a
55% to 80%, a 55% to 75%, a 55% to 70%, a 55% to 65%, a 55% to 60%, a 60% to
99%, a 60% to 95%, a 60% to 90%, a 60% to 85%, a 60% to 80%, a 60% to 75%, a
60% to 70%, a 60% to 65%, a 65% to 99%, a 65% to 95%, a 65% to 90%, a 65% to
85%, a 65% to 80%, a 65% to 75%, a 65% to 70%, a 70% to 99%, a 70% to 95%, a
70% to 90%, a 70% to 85%, a 70% to 80%, a 70% to 75%, a 75% to 99%, a 75% to
95%, a 75% to 90%, a 75% to 85%, a 75% to 80%, a 80% to 99%, a 80% to 95%, a
80% to 90%, a 80% to 85%, a 85% to 99%, a 85% to 95%, a 85% to 90%, a 90% to

99%, a 90% to 95%, or a 95% to 99% decrease) in the size or the severity of one or
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more symptoms of an acoustic neuroma, vestibular schwannoma, or
neurofibromatosis type II in a mammal as compared to the level of hearing or size of
an acoustic neuroma, vestibular schwannoma, or neurofibromatosis type II in the
mammal, respectively, before administration of any of the AAV vectors described
herein. In some embodiments, a decrease in a VEGF activity can be detected in an in
vitro assay.

In some embodiments, the antibody that specifically binds to a VEGF is
bevacizumab (Avastatin®) or an antigen-binding fragment thereof. Bevacizumab
(full size antibody ~150 kDa) inhibits all isoforms of VEGF-A. Bevacizumab
received Food and Drug administration (FDA) approval in 2004 for colon cancer for
intravenous (IV) dose of 4.0-7.5 mg/kg at 2-3 weeks (plasmatic half life 21 days), for
intravetrial (IVT) dose 1.25 mg in 0.05 mL (half-life 5.6 days). Bevacizumab has a
Kp for VEGF 165 (VEGF-A) of 58 pM. See, e.g., WO 2017/050825. In some
embodiments, the antibody that specifically binds to a VEGF is ranibizumab
(Lucentis®), or an antigen-binding fragment thereof. Ranibizumab (~50 kDa)
inhibits all isoforms of VEGF-A. Ranibizumab received FDA approval in 2006 for
ocular use for intravenous (IV) dose of 4.0-7.5 mg/kg at 2-3 weeks (plasma half life
of 0.5 days), for intravetrial (IVT) dose 0.5 mg in 0.05 mL (half-life of 3.2 days).
Ranibizumab has a Kp for VEGF 165 (VEGF-A) of 46 pM. See, e.g., WO
2014/178078. In some embodiments, the antibody that specifically binds to VEGF is
sevacizumab (APX003/ SIM-BD0801), or an antigen-binding fragment thereof.

Amino Acid Encoding Light Chain of Bevacizumab (SEQ ID NO: 5)

DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSL
HSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGE
C
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Amino Acid Encoding Heavy Chain of Bevacizumab (SEQ ID NO: 6)

EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGW
INTYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYY
GSSHWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVN
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVD
KSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

In some embodiments of the antibodies that specifically bind to VEGF and
antigen-binding fragments thereof described herein, the antibody or antigen-binding
fragments thereof includes a variable light chain domain that is or includes a sequence
that is at least 80% identical (e.g., at least 82%, at least 84%, at least 86%, at least
88%, at least 90%, at least 92%, at least 94%, at least 96%, at least 98%, or at least
99%) identical to the variable light chain domain of bevacizumab, and/or includes a
variable heavy chain domain that is or includes a sequence that is at least 80%
identical (e.g., at least 82%, at least 84%, at least 86%, at least 88%, at least 90%, at
least 92%, at least 94%, at least 96%, at least 98%, or at least 99%) identical to the
variable heavy chain domain of bevacizumab.

In some embodiments of the antibodies that specifically bind to VEGF and
antigen-binding fragments thereof described herein, the antibody or antigen-binding
fragments thereof includes a variable light chain domain that is or includes the
variable light chain domain of bevacizumab, and/or a variable heavy chain domain
that is or includes the variable heavy chain domain of bevacizumab. In some
embodiments of the antibodies that specifically bind to VEGF and antigen-binding
fragments thereof described herein, the antibody or antigen-binding fragments thereof
includes a variable light chain domain that is or includes the sequence of variable light
chain domain of bevacizumab, except that it includes one, two, three, four, five, six,
seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, or fifteen amino acid
substitutions, and/or includes a variable heavy chain domain that is or includes the
sequence of variable heavy chain of bevacizumab, except that it includes one, two,
three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, or
fifteen amino acid substitutions. In some embodiments the first antigen-binding

domain includes the three CDRs in the light chain variable domain of bevacizumab,

and/or the three CDRs in the heavy chain variable domain of bevacizumab.
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Amino Acid Encoding Light Chain of Ranibizumab (SEQ ID NO: 7)
DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSL
HSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGE
C

Amino Acid Encoding Heavy Chain of Ranibizumab (SEQ ID NO: 8)
EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVG
WINTYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPY
YYGTSHWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTKVDKKVEPKSCDKTHL

In some embodiments of the antibodies that specifically bind to VEGF and
antigen-binding fragments thereof described herein, the antibody or antigen-binding
fragments thereof includes a variable light chain domain that is or includes a sequence
that is at least 80% identical (e.g., at least 82%, at least 84%, at least 86%, at least
88%, at least 90%, at least 92%, at least 94%, at least 96%, at least 98%, or at least
99%) identical to the variable light chain domain of ranibizumab, and/or includes a
variable heavy chain domain that is or includes a sequence that is at least 80%
identical (e.g., at least 82%, at least 84%, at least 86%, at least 88%, at least 90%, at
least 92%, at least 94%, at least 96%, at least 98%, or at least 99%) identical to the
variable heavy chain domain of ranibizumab.

In some embodiments of the antibodies that specifically bind to VEGF and
antigen-binding fragments thereof described herein, the antibody or antigen-binding
fragments thereof includes a variable light chain domain that is or includes the
variable light chain domain of ranibizumab, and/or a variable heavy chain domain that
is or includes the variable heavy chain domain of ranibizumab. In some embodiments
of the antibodies that specifically bind to VEGF and antigen-binding fragments
thereof described herein, the antibody or antigen-binding fragments thereof includes a
variable light chain domain that is or includes the sequence of variable light chain
domain of ranibizumab, except that it includes one, two, three, four, five, six, seven,
eight, nine, ten, eleven, twelve, thirteen, fourteen, or fifteen amino acid substitutions,
and/or includes a variable heavy chain domain that is or includes the sequence of
variable heavy chain of ranibizumab, except that it includes one, two, three, four, five,

six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, or fifteen amino acid
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substitutions. In some embodiments the first antigen-binding domain includes the
three CDRs in the light chain variable domain of ranibizumab, and/or the three CDRs

in the heavy chain variable domain of ranibizumab.

Soluble VEGF Receptors

A soluble VEGF receptor is a polypeptide that includes a portion of an
extracellular region of one or more (e.g., two or three) mammalian VEGF receptor(s)
(e.g., one or more of VEGFR-1, VEGFR-2, and VEGFR-3) operably linked to a
signal peptide (e.g., any of the exemplary signal peptides described herein), where the
soluble VEGF receptor is capable of specifically binding to one or more mammalian
VEGF protein(s) (e.g., one or more (e.g., two, three, or four) of VEGF-A, VEGF-B,
VEGF-C, and VEGF-D, e.g., one or more (e.g., two, three, or four) of human
wildtype VEGF-A, human wildtype VEGF-B, human wildtype VEGF-C, and human
wildtype VEGF-D).

In some examples, a soluble VEGF receptor includes a portion (e.g., about 10
amino acids to about 732 amino acids, about 10 amino acids to about 700 amino
acids, about 10 amino acids to about 650 amino acids, about 10 amino acids to about
600 amino acids, about 10 amino acids to about 550 amino acids, about 10 amino
acids to about 500 amino acids, about 10 amino acids to about 450 amino acids, about
10 amino acids to about 400 amino acids, about 10 amino acids to about 350 amino
acids, about 10 amino acids to about 300 amino acids, about 10 amino acids to about
250 amino acids, about 10 amino acids to about 200 amino acids, about 10 amino
acids to about 150 amino acids, about 10 amino acids to about 100 amino acids, about
10 amino acids to about 50 amino acids, about 50 amino acids to about 732 amino
acids, about 50 amino acids to about 700 amino acids, about 50 amino acids to about
650 amino acids, about 50 amino acids to about 600 amino acids, about 50 amino
acids to about 550 amino acids, about 50 amino acids to about 500 amino acids, about
50 amino acids to about 450 amino acids, about 50 amino acids to about 400 amino
acids, about 50 amino acids to about 350 amino acids, about 50 amino acids to about
300 amino acids, about 50 amino acids to about 250 amino acids, about 50 amino
acids to about 200 amino acids, about 50 amino acids to about 150 amino acids, about
50 amino acids to about 100 amino acids, about 100 amino acids to about 732 amino

acids, about 100 amino acids to about 700 amino acids, about 100 amino acids to
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about 650 amino acids, about 100 amino acids to about 600 amino acids, about 100
amino acids to about 550 amino acids, about 100 amino acids to about 500 amino
acids, about 100 amino acids to about 450 amino acids, about 100 amino acids to
about 400 amino acids, about 100 amino acids to about 350 amino acids, about 100
amino acids to about 300 amino acids, about 100 amino acids to about 250 amino
acids, about 100 amino acids to about 200 amino acids, about 100 amino acids to
about 150 amino acids, about 150 amino acids to about 732 amino acids, about 150
amino acids to about 700 amino acids, about 150 amino acids to about 650 amino
acids, about 150 amino acids to about 600 amino acids, about 150 amino acids to
about 550 amino acids, about 150 amino acids to about 500 amino acids, about 150
amino acids to about 450 amino acids, about 150 amino acids to about 400 amino
acids, about 150 amino acids to about 350 amino acids, about 150 amino acids to
about 300 amino acids, about 150 amino acids to about 250 amino acids, about 150
amino acids to about 200 amino acids, about 200 amino acids to about 732 amino
acids, about 200 amino acids to about 700 amino acids, about 200 amino acids to
about 650 amino acids, about 200 amino acids to about 600 amino acids, about 200
amino acids to about 550 amino acids, about 200 amino acids to about 500 amino
acids, about 200 amino acids to about 450 amino acids, about 200 amino acids to
about 400 amino acids, about 200 amino acids to about 350 amino acids, about 200
amino acids to about 300 amino acids, about 200 amino acids to about 250 amino
acids, about 250 amino acids to about 732 amino acids, about 250 amino acids to
about 700 amino acids, about 250 amino acids to about 650 amino acids, about 250
amino acids to about 600 amino acids, about 250 amino acids to about 550 amino
acids, about 250 amino acids to about 500 amino acids, about 250 amino acids to
about 450 amino acids, about 250 amino acids to about 400 amino acids, about 250
amino acids to about 350 amino acids, about 250 amino acids to about 300 amino
acids, about 300 amino acids to about 732 amino acids, about 300 amino acids to
about 700 amino acids, about 300 amino acids to about 650 amino acids, about 300
amino acids to about 600 amino acids, about 300 amino acids to about 550 amino
acids, about 300 amino acids to about 500 amino acids, about 300 amino acids to
about 450 amino acids, about 300 amino acids to about 400 amino acids, about 300
amino acids to about 350 amino acids, about 350 amino acids to about 732 amino
acids, about 350 amino acids to about 700 amino acids, about 350 amino acids to

about 650 amino acids, about 350 amino acids to about 600 amino acids, about 350
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amino acids to about 550 amino acids, about 350 amino acids to about 500 amino
acids, about 350 amino acids to about 450 amino acids, about 350 amino acids to
about 400 amino acids, about 400 amino acids to about 732 amino acids, about 400
amino acids to about 700 amino acids, about 400 amino acids to about 650 amino
acids, about 400 amino acids to about 600 amino acids, about 400 amino acids to
about 550 amino acids, about 400 amino acids to about 500 amino acids, about 400
amino acids to about 450 amino acids, about 450 amino acids to about 732 amino
acids, about 450 amino acids to about 700 amino acids, about 450 amino acids to
about 650 amino acids, about 450 amino acids to about 600 amino acids, about 450
amino acids to about 550 amino acids, about 450 amino acids to about 500 amino
acids, about 500 amino acids to about 732 amino acids, about 500 amino acids to
about 700 amino acids, about 500 amino acids to about 650 amino acids, about 500
amino acids to about 600 amino acids, about 500 amino acids to about 550 amino
acids, about 550 amino acids to about 732 amino acids, about 550 amino acids to
about 700 amino acids, about 550 amino acids to about 650 amino acids, about 550
amino acids to about 600 amino acids, about 600 amino acids to about 732 amino
acids, about 600 amino acids to about 700 amino acids, about 600 amino acids to
about 650 amino acids, about 650 amino acids to about 732 amino acids, about 650
amino acids to about 700 amino acids, or about 700 amino acids to about 732 amino
acids) of an extracellular region of VEGFR-1 (e.g., a contiguous sequence from
wildtype human VEGFR-1 (e.g., a contiguous sequence including one or more (e.g.,
one, two, three, four, five, six, or seven) immunoglobulin-like domains in the
extracellular region from wildtype human VEGFR-1 (e.g., SEQ ID NO: 23) or a
sequence that is at least 80% (e.g., at least 82%, at least 84%, at least 86%, at least
88%, at least 90%, at least 92%, at least 94%, at least 96%, at least 98%, or at least
99%) identical to a contiguous sequence from wildtype human VEGFR-1, e.g., a
sequence that is at least 80% (e.g., least 82%, at least 84%, at least 86%, at least 88%,
at least 90%, least 92%, at least 94%, at least 96%, at least 98%, or at least 99%)
identical to a contiguous sequence in SEQ ID NO: 23).

In some examples, a soluble VEGF receptor includes a portion (e.g., about 20
amino acids to about 745 amino acids, or any of the subranges of this range described
herein) of an extracellular region of VEGFR-2 (e.g., a contiguous sequence from
wildtype human VEGFR-2 (e.g., a contiguous sequence including one or more (e.g.,

one, two, three, four, five, six, or seven) immunoglobulin-like domains in the
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extracellular region from wildtype human VEGFR-2 (e.g., SEQ ID NO: 26) or a
sequence that is at least 80% (e.g., at least 82%, at least 84%, at least 86%, at least
88%, at least 90%, at least 92%, at least 94%, at least 96%, at least 98%, or at least
99%) identical to a contiguous sequence from wildtype human VEGFR-2, e.g., a
sequence that is at least 80% (e.g., at least 82%, at least 84%, at least 86%, at least
88%, at least 90%, at least 92%, at least 94%, at least 96%, at least 98%, or at least
99%) identical to a contiguous sequence in SEQ ID NO: 26).

In some examples, a soluble VEGF receptor includes a portion of an
extracellular region of VEGFR-1 (e.g., any of the portions of an extracellular region
of VEGFR-1 described herein) and a portion of an extracellular region of VEGFR-2
(e.g., any of the portions of an extracellular region of VEGFR-2 described herein).
For example, a soluble VEGF receptor can include one or more (e.g., two, three, four,
five, six, or seven) immunoglobulin-like domains in the extracellular region from
wildtype human VEGFR-1 and one or more (e.g., two, three, four, five, six, or seven)
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-2 (e.g., aflibercept).

In some examples, a soluble VEGF receptor includes a portion (e.g., about 20
amino acids to about 751 amino acids, or any of the subranges of this range described
herein) of an extracellular region of VEGFR-3 (e.g., a contiguous sequence from
wildtype human VEGFR-3 (e.g., a contiguous sequence including one or more (e.g.,
one, two, three, four, five, six, or seven) immunoglobulin-like domains in the
extracellular region from wildtype human VEGFR-3 (e.g., SEQ ID NO: 29) or a
sequence that is at least 80% (e.g., at least 82%, at least 84%, at least 86%, at least
88%, at least 90%, at least 92%, at least 94%, at least 96%, at least 98%, or at least
99%) identical to a contiguous sequence from wildtype human VEGFR-3, e.g., a
sequence that is at least 80% (e.g., at least 82%, at least 84%, at least 86%, at least
88%, at least 90%, at least 92%, at least 94%, at least 96%, at least 98%, or at least
99%) identical to a contiguous sequence in SEQ ID NO: 29).

Non-limiting examples of extracellular regions of different mammalian
VEGFR-1, different mammalian VEGFR-2, and different mammalian VEGFR-3 are
described herein. Non-limiting examples of protein and nucleotide sequences
encoding a wildtype VEGF receptor protein are shown below. As one skilled in the
art can appreciate, a substitution in an amino acid that is conserved between species is

more likely to result in a change in the function of a protein, while a substitution in an
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amino acid position that is not converved between species is less likely to have an

affect on the function of a protein.

Human VEGF Receptor 1 Isoform 2 Protein Sequence (SEQ ID NO: 17)

MVSYWDTGVLLCALLSCLLLTGSSSGSKLKDPELSLKGTQHIMQAGQTLHLQ
CRGEAAHKWSLPEMVSKESERLSITKSACGRNGKQFCSTLTLNTAQANHTGF
YSCKYLAVPTSKKKETESAIYIFISDTGRPFVEMYSEIPEITHMTEGRELVIPCRV
TSPNITVTLKKFPLDTLIPDGKRITWDSRKGFIISNATYKEIGLLTCEATVNGHL
YKTNYLTHRQTNTIIDVQISTPRPVKLLRGHTLVLNCTATTPLNTRVQMTWSY
PDEKNKRASVRRRIDQSNSHANIFYSVLTIDKMQNKDKGLYTCRVRSGPSFKS
VNTSVHIYDKAFITVKHRKQQVLETVAGKRSYRLSMKVKAFPSPEVVWLKD
GLPATEKSARYLTRGYSLIIKDVTEEDAGNYTILLSIKQSNVFKNLTATLIVNV
KPQIYEKAVSSFPDPALYPLGSRQILTCTAYGIPQPTIKWFWHPCNHNHSEARC
DFCSNNEESFILDADSNMGNRIESITQRMAIIEGKNKMASTLVVADSRISGIYIC
IASNKVGTVGRNISFYITDVPNGFHVNLEKMPTEGEDLKLSCTVNKFLYRDVT
WILLRTVNNRTMHYSISKQKMAITKEHSITLNLTIMNVSLQDSGTYACRARN
VYTGEEILQKKEITIRGEHCNKKAVFSRISKFKSTRNDCTTQSNVKH

Human VEGF Receptor 1 Isoform 2 cDNA (SEQ ID NO: 18)

ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTG
TCTGCTTCTCACAGGATCTAGTTCAGGTTCAAAATTAAAAGATCCTGAACT
GAGTTTAAAAGGCACCCAGCACATCATGCAAGCAGGCCAGACACTGCATC
TCCAATGCAGGGGGGAAGCAGCCCATAAATGGTCTTTGCCTGAAATGGTG
AGTAAGGAAAGCGAAAGGCTGAGCATAACTAAATCTGCCTGTGGAAGAA
ATGGCAAACAATTCTGCAGTACTTTAACCTTGAACACAGCTCAAGCAAAC
CACACTGGCTTCTACAGCTGCAAATATCTAGCTGTACCTACTTCAAAGAA
GAAGGAAACAGAATCTGCAATCTATATATTTATTAGTGATACAGGTAGAC
CTTTCGTAGAGATGTACAGTGAAATCCCCGAAATTATACACATGACTGAA
GGAAGGGAGCTCGTCATTCCCTGCCGGGTTACGTCACCTAACATCACTGTT
ACTTTAAAAAAGTTTCCACTTGACACTTTGATCCCTGATGGAAAACGCATA
ATCTGGGACAGTAGAAAGGGCTTCATCATATCAAATGCAACGTACAAAGA
AATAGGGCTTCTGACCTGTGAAGCAACAGTCAATGGGCATTTGTATAAGA
CAAACTATCTCACACATCGACAAACCAATACAATCATAGATGTCCAAATA
AGCACACCACGCCCAGTCAAATTACTTAGAGGCCATACTCTTGTCCTCAAT
TGTACTGCTACCACTCCCTTGAACACGAGAGTTCAAATGACCTGGAGTTA
CCCTGATGAAAAAAATAAGAGAGCTTCCGTAAGGCGACGAATTGACCAA
AGCAATTCCCATGCCAACATATTCTACAGTGTTCTTACTATTGACAAAATG
CAGAACAAAGACAAAGGACTTTATACTTGTCGTGTAAGGAGTGGACCATC
ATTCAAATCTGTTAACACCTCAGTGCATATATATGATAAAGCATTCATCAC
TGTGAAACATCGAAAACAGCAGGTGCTTGAAACCGTAGCTGGCAAGCGGT
CTTACCGGCTCTCTATGAAAGTGAAGGCATTTCCCTCGCCGGAAGTTGTAT
GGTTAAAAGATGGGTTACCTGCGACTGAGAAATCTGCTCGCTATTTGACT
CGTGGCTACTCGTTAATTATCAAGGACGTAACTGAAGAGGATGCAGGGAA
TTATACAATCTTGCTGAGCATAAAACAGTCAAATGTGTTTAAAAACCTCA
CTGCCACTCTAATTGTCAATGTGAAACCCCAGATTTACGAAAAGGCCGTG
TCATCGTTTCCAGACCCGGCTCTCTACCCACTGGGCAGCAGACAAATCCTG
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ACTTGTACCGCATATGGTATCCCTCAACCTACAATCAAGTGGTTCTGGCAC
CCCTGTAACCATAATCATTCCGAAGCAAGGTGTGACTTTTGTTCCAATAAT
GAAGAGTCCTTTATCCTGGATGCTGACAGCAACATGGGAAACAGAATTGA
GAGCATCACTCAGCGCATGGCAATAATAGAAGGAAAGAATAAGATGGCT
AGCACCTTGGTTGTGGCTGACTCTAGAATTTCTGGAATCTACATTTGCATA
GCTTCCAATAAAGTTGGGACTGTGGGAAGAAACATAAGCTTTTATATCAC
AGATGTGCCAAATGGGTTTCATGTTAACTTGGAAAAAATGCCGACGGAAG
GAGAGGACCTGAAACTGTCTTGCACAGTTAACAAGTTCTTATACAGAGAC
GTTACTTGGATTTTACTGCGGACAGTTAATAACAGAACAATGCACTACAG
TATTAGCAAGCAAAAAATGGCCATCACTAAGGAGCACTCCATCACTCTTA
ATCTTACCATCATGAATGTTTCCCTGCAAGATTCAGGCACCTATGCCTGCA
GAGCCAGGAATGTATACACAGGGGAAGAAATCCTCCAGAAGAAAGAAAT
TACAATCAGAGGTGAGCACTGCAACAAAAAGGCTGTTTTCTCTCGGATCT
CCAAATTTAAAAGCACAAGGAATGATTGTACCACACAAAGTAATGTAAAA
CATTAA

Human VEGF Receptor 1 Isoform 3 Protein Sequence (SEQ ID NO: 19) (sFltl1-
14)

MVSYWDTGVLLCALLSCLLLTGSSSGSKLKDPELSLKGTQHIMQAGQTLHLQ
CRGEAAHKWSLPEMVSKESERLSITKSACGRNGKQFCSTLTLNTAQANHTGF
YSCKYLAVPTSKKKETESAIYIFISDTGRPFVEMY SEIPEIIHMTEGRELVIPCRV
TSPNITVTLKKFPLDTLIPDGKRIIWDSRKGFIISNATYKEIGLLTCEATVNGHL
YKTNYLTHRQTNTIIDVQISTPRPVKLLRGHTLVLNCTATTPLNTRVOQMTWSY
PDEKNKRASVRRRIDQSNSHANIFYSVLTIDKMQNKDKGLYTCRVRSGPSFKS
VNTSVHIYDKAFITVKHRKQQVLETVAGKRSYRLSMKVKAFPSPEVVWLKD
GLPATEKSARYLTRGYSLIKDVTEEDAGNYTILLSIKQSNVFKNLTATLIVNV
KPQIYEKAVSSFPDPALYPLGSRQILTCTAYGIPQPTIKWFWHPCNHNHSEARC
DFCSNNEESFILDADSNMGNRIESITQRMAIIEGKNKMASTLVVADSRISGIYIC
TASNKVGTVGRNISFYITDVPNGFHVNLEKMPTEGEDLKLSCTVNKFLYRDVT
WILLRTVNNRTMHY SISKQKMAITKEHSITLNLTIMNVSLQDSGTYACRARN
VYTGEEILQKKEITIRDQEAPYLLRNLSDHTVAISSSTTLDCHANGVPEPQITW
FKNNHKIQQEPELYTSTSPSSSSSSPLSSSSSSSSSSSS

Human VEGF Receptor 1 Isoform 3 cDNA (SEQ ID NO: 20)

ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTG
TCTGCTTCTCACAGGATCTAGTTCAGGTTCAAAATTAAAAGATCCTGAACT
GAGTTTAAAAGGCACCCAGCACATCATGCAAGCAGGCCAGACACTGCATC
TCCAATGCAGGGGGGAAGCAGCCCATAAATGGTCTTTGCCTGAAATGGTG
AGTAAGGAAAGCGAAAGGCTGAGCATAACTAAATCTGCCTGTGGAAGAA
ATGGCAAACAATTCTGCAGTACTTTAACCTTGAACACAGCTCAAGCAAAC
CACACTGGCTTCTACAGCTGCAAATATCTAGCTGTACCTACTTCAAAGAA
GAAGGAAACAGAATCTGCAATCTATATATTTATTAGTGATACAGGTAGAC
CTTTCGTAGAGATGTACAGTGAAATCCCCGAAATTATACACATGACTGAA
GGAAGGGAGCTCGTCATTCCCTGCCGGGTTACGTCACCTAACATCACTGTT
ACTTTAAAAAAGTTTCCACTTGACACTTTGATCCCTGATGGAAAACGCATA
ATCTGGGACAGTAGAAAGGGCTTCATCATATCAAATGCAACGTACAAAGA
AATAGGGCTTCTGACCTGTGAAGCAACAGTCAATGGGCATTTGTATAAGA
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CAAACTATCTCACACATCGACAAACCAATACAATCATAGATGTCCAAATA
AGCACACCACGCCCAGTCAAATTACTTAGAGGCCATACTCTTGTCCTCAAT
TGTACTGCTACCACTCCCTTGAACACGAGAGTTCAAATGACCTGGAGTTA
CCCTGATGAAAAAAATAAGAGAGCTTCCGTAAGGCGACGAATTGACCAA
AGCAATTCCCATGCCAACATATTCTACAGTGTTCTTACTATTGACAAAATG
CAGAACAAAGACAAAGGACTTTATACTTGTCGTGTAAGGAGTGGACCATC
ATTCAAATCTGTTAACACCTCAGTGCATATATATGATAAAGCATTCATCAC
TGTGAAACATCGAAAACAGCAGGTGCTTGAAACCGTAGCTGGCAAGCGGT
CTTACCGGCTCTCTATGAAAGTGAAGGCATTTCCCTCGCCGGAAGTTGTAT
GGTTAAAAGATGGGTTACCTGCGACTGAGAAATCTGCTCGCTATTTGACT
CGTGGCTACTCGTTAATTATCAAGGACGTAACTGAAGAGGATGCAGGGAA
TTATACAATCTTGCTGAGCATAAAACAGTCAAATGTGTTTAAAAACCTCA
CTGCCACTCTAATTGTCAATGTGAAACCCCAGATTTACGAAAAGGCCGTG
TCATCGTTTCCAGACCCGGCTCTCTACCCACTGGGCAGCAGACAAATCCTG
ACTTGTACCGCATATGGTATCCCTCAACCTACAATCAAGTGGTTCTGGCAC
CCCTGTAACCATAATCATTCCGAAGCAAGGTGTGACTTTTGTTCCAATAAT
GAAGAGTCCTTTATCCTGGATGCTGACAGCAACATGGGAAACAGAATTGA
GAGCATCACTCAGCGCATGGCAATAATAGAAGGAAAGAATAAGATGGCT
AGCACCTTGGTTGTGGCTGACTCTAGAATTTCTGGAATCTACATTTGCATA
GCTTCCAATAAAGTTGGGACTGTGGGAAGAAACATAAGCTTTTATATCAC
AGATGTGCCAAATGGGTTTCATGTTAACTTGGAAAAAATGCCGACGGAAG
GAGAGGACCTGAAACTGTCTTGCACAGTTAACAAGTTCTTATACAGAGAC
GTTACTTGGATTTTACTGCGGACAGTTAATAACAGAACAATGCACTACAG
TATTAGCAAGCAAAAAATGGCCATCACTAAGGAGCACTCCATCACTCTTA
ATCTTACCATCATGAATGTTTCCCTGCAAGATTCAGGCACCTATGCCTGCA
GAGCCAGGAATGTATACACAGGGGAAGAAATCCTCCAGAAGAAAGAAAT
TACAATCAGAGATCAGGAAGCACCATACCTCCTGCGAAACCTCAGTGATC
ACACAGTGGCCATCAGCAGTTCCACCACTTTAGACTGTCATGCTAATGGT
GTCCCCGAGCCTCAGATCACTTGGTTTAAAAACAACCACAAAATACAACA
AGAGCCTGAACTGTATACATCAACGTCACCATCGTCATCGTCATCATCACC
ATTGTCATCATCATCATCATCGTCATCATCATCATCATCATAG

Human VEGF Receptor 1 Isoform 4 Protein Sequence (SEQ ID NO: 21)

MVSYWDTGVLLCALLSCLLLTGSSSGSKLKDPELSLKGTQHIMQAGQTLHLQ
CRGEAAHKWSLPEMVSKESERLSITKSACGRNGKQFCSTLTLNTAQANHTGF
YSCKYLAVPTSKKKETESAIYIFISDTGRPFVEMY SEIPEITHMTEGRELVIPCRV
TSPNITVTLKKFPLDTLIPDGKRIIWDSRKGFIISNATYKEIGLLTCEATVNGHL
YKTNYLTHRQTNTIIDVQISTPRPVKLLRGHTLVLNCTATTPLNTRVOQMTWSY
PDEKNKRASVRRRIDQSNSHANIFYSVLTIDKMQNKDKGLYTCRVRSGPSFKS
VNTSVHIYDKAFITVKHRKQQVLETVAGKRSYRLSMKVKAFPSPEVVWLKD
GLPATEKSARYLTRGYSLIKDVTEEDAGNYTILLSIKQSNVFKNLTATLIVNV
KPQIYEKAVSSFPDPALYPLGSRQILTCTAYGIPQPTIKWFWHPCNHNHSEARC
DFCSNNEESFILDADSNMGNRIESITQRMAIIEGKNKLPPANSSFMLPPTSFSSN
YFHFLP
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50

Human VEGF Receptor 1 Isoform 4 ¢cDNA (SEQ ID NO: 22)

ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTG
TCTGCTTCTCACAGGATCTAGTTCAGGTTCAAAATTAAAAGATCCTGAACT
GAGTTTAAAAGGCACCCAGCACATCATGCAAGCAGGCCAGACACTGCATC
TCCAATGCAGGGGGGAAGCAGCCCATAAATGGTCTTTGCCTGAAATGGTG
AGTAAGGAAAGCGAAAGGCTGAGCATAACTAAATCTGCCTGTGGAAGAA
ATGGCAAACAATTCTGCAGTACTTTAACCTTGAACACAGCTCAAGCAAAC
CACACTGGCTTCTACAGCTGCAAATATCTAGCTGTACCTACTTCAAAGAA
GAAGGAAACAGAATCTGCAATCTATATATTTATTAGTGATACAGGTAGAC
CTTTCGTAGAGATGTACAGTGAAATCCCCGAAATTATACACATGACTGAA
GGAAGGGAGCTCGTCATTCCCTGCCGGGTTACGTCACCTAACATCACTGTT
ACTTTAAAAAAGTTTCCACTTGACACTTTGATCCCTGATGGAAAACGCATA
ATCTGGGACAGTAGAAAGGGCTTCATCATATCAAATGCAACGTACAAAGA
AATAGGGCTTCTGACCTGTGAAGCAACAGTCAATGGGCATTTGTATAAGA
CAAACTATCTCACACATCGACAAACCAATACAATCATAGATGTCCAAATA
AGCACACCACGCCCAGTCAAATTACTTAGAGGCCATACTCTTGTCCTCAAT
TGTACTGCTACCACTCCCTTGAACACGAGAGTTCAAATGACCTGGAGTTA
CCCTGATGAAAAAAATAAGAGAGCTTCCGTAAGGCGACGAATTGACCAA
AGCAATTCCCATGCCAACATATTCTACAGTGTTCTTACTATTGACAAAATG
CAGAACAAAGACAAAGGACTTTATACTTGTCGTGTAAGGAGTGGACCATC
ATTCAAATCTGTTAACACCTCAGTGCATATATATGATAAAGCATTCATCAC
TGTGAAACATCGAAAACAGCAGGTGCTTGAAACCGTAGCTGGCAAGCGGT
CTTACCGGCTCTCTATGAAAGTGAAGGCATTTCCCTCGCCGGAAGTTGTAT
GGTTAAAAGATGGGTTACCTGCGACTGAGAAATCTGCTCGCTATTTGACT
CGTGGCTACTCGTTAATTATCAAGGACGTAACTGAAGAGGATGCAGGGAA
TTATACAATCTTGCTGAGCATAAAACAGTCAAATGTGTTTAAAAACCTCA
CTGCCACTCTAATTGTCAATGTGAAACCCCAGATTTACGAAAAGGCCGTG
TCATCGTTTCCAGACCCGGCTCTCTACCCACTGGGCAGCAGACAAATCCTG
ACTTGTACCGCATATGGTATCCCTCAACCTACAATCAAGTGGTTCTGGCAC
CCCTGTAACCATAATCATTCCGAAGCAAGGTGTGACTTTTGTTCCAATAAT
GAAGAGTCCTTTATCCTGGATGCTGACAGCAACATGGGAAACAGAATTGA
GAGCATCACTCAGCGCATGGCAATAATAGAAGGAAAGAATAAGCTTCCA
CCAGCTAACAGTTCTTTCATGTTGCCACCTACAAGCTTCTCTTCCAACTAC
TTCCATTTCCTTCCGTGA

Extracellular Region of Wildtype Human VEGFR-1 (SEQ ID NO: 23) (the seven

Ig-like domains are shown in bold and underlined)

sklk dpelslkgtqg himgaggtlh lgcrgeaahk wslpemvske serlsitksa

cgrngkgfcs

tltlntagan

htgfysckyl

avptskkket

esaiyifisd

eipeiihmte
eiglltceat

grelvipcrv

tspnitvtlk

kfpldtlipd

gkriiwdsrk

tgrpfvemys
gfiisnatyk

vnghlyktny

rvagmtwsypd

eknkrasvrr

lthrgtntii
ridgsnshan

dvgistprpv

kllrghtlvl

nctattplnt

ifysvltidk

mgnkdkglyt

crvrsgpsfk

svntsvhiyd
aryltrgysl

kafitvkhrk

gqgvletvagk

rsyrlsmkvk

afpspevvwl

kdglpateks

iikdvteeda

gnytillsik

gsnvfknlta

palyplgsrg

riesitgrma

iltctaygip

gptikwfwhp

cnhnhsearc

Elivnvkggi
dfcsnneesf

yekavssfpd

ildadsnmgn

iiegknkmas

tlvvadsris

giyiciasnk

vgtvgrnisf

yitdvpngfh

vnlekmpteg

edlklsctvn

kflyrdvtwi

llrtvnnrtm

hysiskgkma

itkehsitln

ltimnvslgd

sgtyacrarn

dchangvpep

gitwfknnhk

vytgeeilgk
iggepgiilg

keitirdgea
pgsstlfier

pyllrnlsdh

tvaisssttl

vteedegvyh

ckatngkgsv

essayltvqgg

tsdksnle
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Extracellular Region of Wildtype Mouse VEGFR-1 (SEQ ID NO: 24)

ygsgsklk vpelslkgtg hvmgaggtlf lkcrgeaahs wslpttvsge dkrlsitpps

acgrdnrqgfc
tdipklvhmt
keigllncea
trvgmswnyp
gsfntsvhvy
sarylvhgys
spplyplgsr
nriesisqgrm
hvslekmpae
nlviknvsle
ldcgargvpa

vesaayltvg

stltldtaga
egrgliipcr
tvnghlygtn
gkatkrasir
ekgfisvkhr
liikdvtted
gvltctvygi
tviegtnktv
gedlklscvv
dsgtyacrar
pagitwfknnh
gtsdksnle

nhtglytcry
vtspnvtvtl
ylthrgtnti
gridrshshn
kgpvgettag
agdytillgi
prptitwlwh
stlvvadsqgt
nkflyrditw
niytgedilr
kiggepgiil

lptstskkkk
kkfpfdtltp
ldvgirppsp
nvfhsvlkin
rrsyrlsmkv
kgsrlfknlt
pchhnhsker
pgiyscrafn
illrtvnnrt
ktevlvrdse

gpgnstlfie

aessiyifvs
dggritwdsr
vrllhggtlv
nvesrdkgly
kafpspeivw
atlivnvkpg
ydfctenees
kigtvernik
mhhsiskgkm
aphllgnlsd

rvteedegvy

dagspfiemh
rgfiianaty
Inctatteln
tcrvksgssf
lkdgspatlk
iyeksvsslp
fildpssnlg
fyvtdvpngf
attgdysitl
yevsisgstt

rcratngkga

Extracellular Region of Wildtype Rat VEGFR-1 (SEQ ID NO: 25)

ycsgsklk gpelslkgtg hvmgaggtlf lkcrgeaahs wslpttvsge dkklsvtrsa

cgrnnrgfcs
dipklvhmte
eiglltceat
rVamswnypg
tfntsvhvye
arysvhgysl
pplyplgsrqg
riegitgrmm
vslekipteg
lviknvsled
dcgargvpap
essayltvqg

Extracellular Region of Wildtype Human VEGFR-2 (SEQ ID NO: 26) (the seven

tltlnmagan
greliipcrv
vnghlyqgtsy
katkrasirqg
kgfisvkhrk
iikdvtaeda
vitctvygip
viegtnktvs
edlklscvvs
sgtyacrarn
gitwfknnhk
tsdksnle

htglyscryl
tspnitvtlk
lthrgtntil
ridgsnphsn
ggvgetiagk
gdytillgik
gptikwlwhp
tlvvadsrtp
kflyrditwi
iytgeeilrk
iqgepgiilg

pkstskekkm
kfpfdaltpd
dvgisppspv
vfhsvlkinn
rshrlsmkvk
gsklfrnlta
chynhskern
gsysckafnk
llrtvnnrtm
tevlvrdlea

pgnstlfier

Ig-like domains are shown in bold and underlined)

esaiyifvsd
ggriawdsrr
rflrgqgtlvl
vesrdkglyt
afpspevvwl
tlivnvkpgi
dfcfgseest
igtverdirf
hhsiskgkma
plllgnlsdh

vteedegvyr

agspfiemhs
gfiianatyk
nctvttdlnt
crvksgssfr
kdgvpateks
yeksvsslps
ildsssnign
yvtdvpngfh
ttgdysitln
evsisgsttl

cratngkgvv

asvglpsvsld lprlsigkdi ltikanttlg itcrggrdld wlwpnngsgs eqgrvevtecs
glp P q 9 gaq wpnngsg q

dglfcktlti

pkvigndtga

ykcfyretdl

nknktvvipc

lgsisnlnvs

lcarypekrf

asviyvyvgd
vpdgnriswd

yrspfiasvs
skkgftipsy

dghgvvyite
misyagmvfc

eakindesyqg
eypsskhghk

simyivvvvg
klvnrdlktqg

yriydvvlsp

shgielsvge

klvlnctart

elnvgidfnw

sgsemkkfls

tltidgvtrs

dgglytcaas

sglmtkknst

fvrvhekpfv

afgsgmeslv

eatvgervri

hvltimevse

rdtgnytvil

tnpiskekgs

gtltctvyai

ppphhihwyw

gleeecanep

pakylgyppp

hvvslvvyvp
sgavsvtnpy

eikwykngip

lesnhtikag

pgigekslis

pceewrsved

pvdsyqygtt
fgggnkievn

kngfaliegk

nktvstlvig

aanvsalykc

eavnkvgrge

rvisfhvtrg

peitlgpdmg

ptegesvslw

ctadrstfen

tndilimelk

naslqgdggdy

ltwyklgpgp
vclagdrktk

lpihvgelpt

pvcknldtlw

klnatmfsns

krhcvvrglt

gesievscta

sgnpppgimw

fkdnetlved

sgivlkdgnr

vliervaptit

gnlengttsi

nltirrvrke

deglytcgac

svlgcakvea

ffiiegagek

tnle
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Extracellular Region of Wildtype Mouse VEGFR-2 (SEQ ID NO: 27)

asvglpgdflh ppklstgkdi ltilanttlg itcrggqrdld wlwpnagrds eervlvtecg

ggdsifcktl
tenknktvvi
fceakindet
twhsppsksh
rtfvrvhtkp
vgdeltimev
tmgtltctvy
gyaliegknk
egesvsllct
dilivafqgna
tievtcpasg

lgcaraetlf

tiprvvgndt
pcrgsisnln
ygsimyivvv
hkkivnrdvk
fiafgsgmks
terdagnytv
anpplhhigw
tvstlvigaa
adrntfenlt
slgdggdyvc
nptphitwfk
iiegagektn

gaykcsyrdv
vslcarypek
vgyriydvil
pfpgtvakmf
lveatvgsqgv
iltnpismek
ywgleeacsy
nvsalykcea
wyklgsgats
saqgdkktkkr
dnetlvedsg
le

diastvyvyv
rfvpdgnris
sppheielsa
lstltiesvt
ripvkylsyp
gshmvslvvn
rpggtspyac
inkagrgerv
vhmgesltpv
hclvkgliil

ivlrdgnrnl

rdyrspfias
wdseigftlp
geklvlncta
ksdggeytcv
apdikwyrng
vppgigekal
kewrhvedfqg
isfhvirgpe
cknldalwkl
ermapmitgn

tirrvrkedg

vsdghgivyi
symisyagmv
rtelnvgldf
assgrmikrn
rpiesnytmi
ispmdsyqyg
ggnkievtkn
itvgpaagpt
ngtmfsnstn
lengtttige
glytcgacnv

Extracellular Region of Wildtype Rat VEGFR-2 (SEQ ID NO: 28)

asvglpgdslh ppklstgkdi ltilanttlg itcrggrdld wlwpntprds eervlvtecg

dsifcktltv
nknktvvipc
eakindetyqg
gfpsskhaghk
fvrvhtkpfi
deltimevse
gtltctvyan
aliegknktv
esmsllctad
livafgnasl
evvcptsgnp

caraetlfii

Extracellular Region of Wildtype Human VEGFR-3 (SEQ ID NO: 29) (the seven

prvvgndtga
rgsisnlnvs
simyivlvvg
kivnrdvksl
afgsgmkslv
rdagnytvil
pplhhiqwyw
stlvigaayv
rntfenltwy
gdggnyvcsa
tplitwfkdn
egvgektnle

vkcfyrdtdv ssivyvyvad hrspfiasvs dehgivyite

lcarypekrf vpdgnriswd sekgftipsy misyagmvic

yriydvvlsp
pgtvakmfls
eatvgsqgvri
tnpismekgs
gleeacsyrp
salykceain
klgsgatsvh
gdkktkkrhc

etlvedsgiv

Ig-like domains are shown in bold)

pheielsage klvlnctart elnvgldfsw

tltidsvtks dggeytctay sglmtkknkt

pvkylsypapdikwyrngrp iesnytmivg

hmvslvvnvp
sgtnpytcke
kagrgervis
mgesltpvck
lvkglviler
lkdgnrnlti

pagigekalis
wrhvkdfqggg
fhvirgpeit
nldalwklng
mapmitgnle

rrvrkedggl

pmdsyqgygtm
nkievtknqgy

vgpatgpter
tvfsnstndi
ngtttigeti
ytcgacnvlg

ysmtpp tlniteeshv idtgdslsis crgghplewa wpgageapat gdkdsedtgv

vrdcegtdar

pyckvlllhe

vhandtgsyv

cyykyikari

egttaassyv

nkpdtllvnr

alylgcettw
gvtfdwdypg

kdamwvpclv

sipglnvtlr

sgssvlwpdg

gevvwddrrg

fvrdfegpfi
mlvstpllhd

gdgdflsnpf
kgaergkwvp

lvhitgnely

digllprksl

ellvgeklvl

nctvwaefns

errsqqgthte

lssiltihnv

sghdlgsyvc

kanngigrfr

estevivhen

pfisvewlkg

pileatagde

lvklpvklaa

phalvlkevt

eastgtytla

lwnsaaglrr

nislelvvnv

galtctaygv

plplsigwhw

rpwtpckmfa

grslrrrqqq

ypppefqwyk
ppgihekeas

dgkalsgrhs
spsiysrhsr

dlmpgcrdwr

avttgdavnp

iesldtwtef

vegknktvsk

lvignanvsa

mykcvvsnkv

ggderliyfy

vttipdgfti

eskpseelle

ggpvllscga

dsykyehlrw

yrlnlstlhd

ahgnpllldc

knvhlfatpl

aasleevapg

arhatlslsi

prvapehegh

yvcevqgdrrs

hdkhchkkyl

tgnltdllvn

vsdslemgcl

vagahapsiv

wykderllee

ksgvdladsn

svqgaleaprl
gklsigrvre

edagrylcsv

cnakgcvnss

asvavegsed

kgsmeivilv
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Extracellular Region of Wildtype Mouse VEGFR-3 (SEQ ID NO: 30)

ysmtpp tlnitedsyv idtgdslsis crgghplewt wpgagevltt ggkdsedtrv

vhdcegtear
nkpdtllvnr
alylgcettw
gvtfdwdypg
estevivhek
phalvlkevt
gtltctaygv
iesldswtef
esepsedple
eanleeaepg
tgnltdllvn

edagrylcsv

pyckvlllaqg
kdsmwvpclwv
gdgnflsnlf
kgaerakwvp
pfisvewlkg
easagvytla
paplsvgwhw
vegknktvsk
ggsvrlscra
arhatlslni
vsdslemrcp

cnakgcvnss

thanntgsyh
sipglnitlr
vvhitgnely
errsqgqgthte
pvleatagde
lwnsaaglrg
rpwtpcktfa
lvigdanvsa
dnytyehlrw
prvapedegd
vagahvpsiv

asvavegsed

cyykyikari
sgssalhpdg
diglypkksm
lssiltihnv
lvklpvklaa
nislelvvnv
grslrrrqqr
mykcvvvnkwv
yrlnlstlhd
yvcevqgdrrs
wykderllek

kgsme

egttaastyv
gevlwddrrg
ellvgeklvl
sgndlgpyvc
ypppefqwyk
pphihekeas
dgmpgcrdwk
ggderliyfy
aqgnpllldc
gdkhchkkyl
esgidladsn

fvrdfkhpfi
mrvptgllrd
nctvwaefds
eanngiqrfr
drkavtgrhn
spsiysrhsr
evttgdavnp
vttipdgfsi
knvhlfatpl
svgaleaprl

grlsiqgrvre

Extracellular Region of Wildtype Rat VEGFR-3 (SEQ ID NO: 31)

ysmtpp tlnitedsyv idtgdslsis crgghplewt wrgagevltt ggkdsedtqgv

vgdcegtear
nkpdtllvnr
alylqgcettw
gvtfdwdypg
estevivhek
phalvlkevt
gtltcttygv
iesldtwtes
esepsedple
eanleeaepg
tgnltdllvn

edagrylcsv

pyckvlslag
kdsmwvpclv
gdgdflsnpf
kgaerakwvp
pfisvewlkg
easagvytla
paplsvagwhw
vegknktvsk
ggsvrlscra
arhatlslni
vrtslemrcp

cnakgcvnss

thanntgsyy
sipglnitlr
lvhitgnely
errsqgqgthte
pvleatagde
lwnsaaglrg
rpwtpcktfa
lvigdanvsa
dnytyehlrw
prvapedegd
vagahvpsiv

asvavegsed

cyvkyikari
sgssvlhpdg
diglypkksl
lssiltihnv
mvklpvklaa
nislelvvnv
grslrrrgpr
mykcvvinkv
yrlnlstlhd
yvcevgdrrs
wykderllek

kgsme

egttaastyv
gevlwddrrg
ellvgeklvl
sghdlgpyvc
ypppefqwyk
pphihekeas
dgmpgcrdwk
ggderliyfy
aggnpllldc
gdkhchkkyl
esgidladsn

fvrdfegpfi
mrvptlllrd
nctvwaefds
eanngiqggfr
drkavtgrhn
spsiysrhsr
evttgdavnp
vttipdgfsi
knvhlfatpl
svgaleaprl

grlsiqgrvre

In some examples, a soluble VEGF receptor can further include a stabilizing
domain (e.g., a Fc domain or a portion of a Fc domain). For example, a stabilizing
domain can be an IgG1 Fc domain (e.g., a human wildtype IgG1 Fc domain or a
portion thereof). For example, a stalizing domain can be an IgG2 Fc domain (e.g., a
human wildtype IgG2 Fc domain or a portion thereof). For example, a stabilizing
domain can be an IgG3 Fc domain (e.g., a human wildtype IgG3 domain or a portion
thereof).

Non-limiting examples of human wildtype IgG1 Fc domain, human wildtype

IgG2 Fc domain, and human wildtype IgG3 Fc domain are shown below.
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Human Wildtype IgG1 Fc Domain (SEQ ID NO: 32)

pcpapellgg
ktkpreeqyn
vytlppsrde
skltvdksrw

psvilfppkp kdtlmisrtp
styrvvsvlt vlhgdwlngk
ltkngvsltc lvkgfypsdi
gaggnvfscsv mhealhnhyt

evtcvvvdvs hedpevkfnw
eykckvsnka lpapiektis
avewesnggp ennykttppv
gkslslspgk

Human Wildtype IgG2 Fc Region (SEQ ID NO: 33)

vecppcpapp
hnaktkpree
epgvytlpps
flyskltvdk

vagpsvilfp pkpkdtlmis
gfnstfrvvs vltvvhgdwl
reemtkngvs ltclvkgfyp

srwgggnvfs csvmhealhn

rtpevtcvvv dvshedpevg
ngkeykckvs nkglpapiek
sdiavewesn ggpennyktt

hytgkslsls pgk

Human Wildtype IgG3 Fc Region (SEQ ID NO: 34)

tcprcpapel
hnaktkpree
epgvytlpps
flyskltvdk

lggpsvflfp pkpkdtlmis
gfnstfrvvs vltvlhgdwl
reemtkngvs ltclvkgfyp

srwgqggnifs csvmhealhn

rtpevtcvvv dvshedpevg
ngkeykckvs nkalpapiek
sdiavewess ggpennyktt

rftgkslsls pgk

yvdgvevhna

kakggprepg
ldsdgsffly

fnwyvdgvev
tisktkgqgpr
ppmldsdgsf

fkwyvdgvev
tisktkggpr
ppmldsdgsft

In some embodiments, the soluble VEGF receptor is aflibercept (Eylea®) .
Aflibercept includes portions of human VEGF receptors 1 and 2 extracellular domains
fused to the Fc portion of human IgG1 (size ~115 kDa). Aflibercept inhibits the
activity of VEGF-A, VEGF-B, and PIGF. Aflibercept has a Kp for VEGF-A of 0.49
pM. See, e.g., WO 2017/218974.

Amino Encoding aflibercept (SEQ ID NO: 12)

SDTGRPFVEMY SEIPEIIHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRI
IWDSRKGFIISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVVLSPSH
GIELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDLKTQSGSE
MKKFLSTLTIDGVTRSDQGLYTCAASSGLMTKKNSTFVRVHEKDKTHTCPPC
PAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPG

In some embodiments of a soluble VEGF receptor includes a sequence that is

at least 80% identical (e.g., at least 82%, at least 84%, at least 86%, at least 88%, at
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least 90%, at least 92%, at least 94%, at least 96%, at least 98%, or at least 99%)
identical to SEQ ID NO: 12.

In some embodiments of the soluble VEGF receptor includes an extracellular
domain that is or includes the sequence of SEQ ID NO: 12, except that it includes
one, two, three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen,
fourteen, or fifteen amino acid substitutions in the sequence of SEQ ID NO: 12.

Additional examples of soluble VEGF receptors are described in, e.g., Kendall
et al., PNAS 90: 10705-10709, 1993; Kendall et al., Biochem Biophys Res Commun
226: 324-328, 1996; Failla et al., Int J Mol Sci 19(5):pii. E1306, 2018; and Jung et al.,
PLoS One 7(9): e44572.

Vectors
Recombinant AAV vectors or “rAAVs” are typically composed of, at a

minimum, a transgene or a portion thereof and a regulatory sequence, and optionally
5'and 3' AAV inverted terminal repeats (ITRs). Such a recombinant AAV vector is
packaged into a capsid and delivered to a selected target cell (e.g., a cochlear hair
cell).

The AAV sequences of the vector typically comprise the cis-acting 5' and 3'
ITR sequences (See, e.g., B. J. Carter, in "Handbook of Parvoviruses", ed., P. Tijsser,
CRC Press, pp. 155 168, 1990). Typical AAV ITR sequences are about 145
nucleotides in length. In some embodiments, at least 75% of a typical ITR sequence
(e.g., at least 80%, at least 85%, at least 90%, or at least 95%) is incorporated into the
AAV vector. The ability to modify these ITR sequences is within the skill of the art.
(See, e.g., texts such as Sambrook et al., "Molecular Cloning. A Laboratory Manual",
2d ed., Cold Spring Harbor Laboratory, New York, 1989; and K. Fisher et al., J Virol.
70:520 532, 1996). In some embodiments, any of the coding sequences described
herein is flanked by 5' and 3' AAV ITR sequences in the AAV vectors. The AAV ITR
sequences may be obtained from any known AAYV, including presently identified
AAV types.

AAYV vectors as described herein may include any of the regulatory elements
described herein (e.g., one or more of a promoter, a polyadenylation (poly(A)) signal
sequence, and an IRES).

In some embodiments, the vector(s) is an adenovirus (see, €.g., Dmitriev et al.

(1998) J. Virol. 72: 9706-9713; and Poulin et al., J. Virol 8: 10074-10086, 2010). In
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some embodiments, the vector(s) is a retrovirus (see, e.g., Maier et al. (2010) Future
Microbiol 5: 1507-23).

The vectors provided herein can be of different sizes. The choice of vector that
is used in any of the compositions, kits, and methods described herein may depend on
the size of the vector.

In some embodiments, the vector(s) can have a total number of nucleotides of
up to 10 kb. In some embodiments, the viral vector(s) can have a total number of
nucleotides in the range of about 1 kb to about 2 kb, 1 kb to about 3 kb, about 1 kb to
about 4 kb, about 1 kb to about 5 kb, about 1 kb to about 6 kb, about 1 kb to about 7
kb, about 1 kb to about 8 kb, about 1 kb to about 9 kb, about 1 kb to about 10 kb,
about 2 kb to about 3 kb, about 2 kb to about 4 kb, about 2 kb to about 5 kb, about 2
kb to about 6 kb, about 2 kb to about 7 kb, about 2 kb to about 8 kb, about 2 kb to
about 9 kb, about 2 kb to about 10 kb, about 3 kb to about 4 kb, about 3 kb to about 5
kb, about 3 kb to about 6 kb, about 3 kb to about 7 kb, about 3 kb to about 8 kb, about
3 kb to about 9 kb, about 3 kb to about 10 kb, about 4 kb to about 5 kb, about 4 kb to
about 6 kb, about 4 kb to about 7 kb, about 4 kb to about 8 kb, about 4 kb to about 9
kb, about 4 kb to about 10 kb, about 5 kb to about 6 kb, about 5 kb to about 7 kb,
about 5 kb to about 8 kb, about 5 kb to about 9 kb, about 5 kb to about 10 kb, about 6
kb to about 7 kb, about 6 kb to about 8 kb, about 6 kb to about 9 kb, about 6 kb to
about 10 kb, about 7 kb to about 8 kb, about 7 kb to about 9 kb, about 7 kb to about
10 kb, about 8 kb to about 9 kb, about 8 kb to about 10 kb, or about 9 kb to about 10
kb.

In some embodiments, the vector(s) is a lentivirus and can have a total number
of nucleotides of up to 8 kb. In some examples, the lentivirus(es) can have a total
number of nucleotides of about 1 kb to about 2 kb, about 1 kb to about 3 kb, about 1
kb to about 4 kb, about 1 kb to about 5 kb, about 1 kb to about 6 kb, about 1 kb to
about 7 kb, about 1 kb to about 8 kb, about 2 kb to about 3 kb, about 2 kb to about 4
kb, about 2 kb to about 5 kb, about 2 kb to about 6 kb, about 2 kb to about 7 kb, about
2 kb to about 8 kb, about 3 kb to about 4 kb, about 3 kb to about 5 kb, about 3 kb to
about 6 kb, about 3 kb to about 7 kb, about 3 kb to about 8 kb, about 4 kb to about 5
kb, about 4 kb to about 6 kb, about 4 kb to about 7 kb, about 4 kb to about 8 kb, about
5 kb to about 6 kb, about 5 kb to about 7 kb, about 5 kb to about 8 kb, about 6 kb to
about 8kb, about 6 kb to about 7 kb, or about 7 kb to about 8 kb.

44



18 Mar 2026

2026202084

10

15

20

25

30

In some embodiments, the vector(s) is an adenovirus and can have a total
number of nucleotides of up to 8 kb. In some embodiments, the adenovirus(es) can
have a total number of nucleotides in the range of about 1 kb to about 2 kb, about 1 kb
to about 3 kb, about 1 kb to about 4 kb, about 1 kb to about 5 kb, about 1 kb to about
6 kb, about 1 kb to about 7 kb, about 1 kb to about 8 kb, about 2 kb to about 3 kb,
about 2 kb to about 4 kb, about 2 kb to about 5 kb, about 2 kb to about 6 kb, about 2
kb to about 7 kb, about 2 kb to about 8 kb, about 3 kb to about 4 kb, about 3 kb to
about 5 kb, about 3 kb to about 6 kb, about 3 kb to about 7 kb, about 3 kb to about 8
kb, about 4 kb to about 5 kb, about 4 kb to about 6 kb, about 4 kb to about 7 kb, about
4 kb to about 8 kb, about 5 kb to about 6 kb, about 5 kb to about 7 kb, about 5 kb to
about 8 kb, about 6 kb to about 7 kh, about 6 kb to about 8 kb, or about 7 kb to about
8 kb.

In some embodiments, the vector(s) is an adeno-associated virus (AAV
vector) and can include a total number of nucleotides of up to 5 kb. In some
embodiments, the AAV vector(s) can include a total number of nucleotides in the
range of about 1 kb to about 2 kb, about 1 kb to about 3 kb, about 1 kb to about 4 kb,
about 1 kb to about 5 kb, about 2 kb to about 3 kb, about 2 kb to about 4 kb, about 2
kb to about 5kb, about 3 kb to about 4 kb, about 3 kb to about 5 kb, or about 4 kb to
about 5 kb.

A variety of different methods known in the art can be used to introduce any
of vectors disclosed herein into a mammalian cell (e.g., an inner ear cell, a cochlear
inner hair cell). Non-limiting examples of methods for introducing nucleic acid into a
mammalian cell include: lipofection, transfection (e.g., calcium phosphate
transfection, transfection using highly branched organic compounds, transfection
using cationic polymers, dendrimer-based transfection, optical transfection, particle-
based transfection (e.g., nanoparticle transfection), or transfection using liposomes
(e.g., cationic liposomes)), microinjection, electroporation, cell squeezing,
sonoporation, protoplast fusion, impalefection, hydrodynamic delivery, gene gun,
magnetofection, viral transfection, and nucleofection.

Any of the vectors described herein can further include a control sequence,
e.g., a control sequence selected from the group of a transcription initiation sequence,
a transcription termination sequence, a promoter sequence, an enhancer sequence, an
RNA splicing sequence, a polyadenylation (polyA) signal, and a Kozak consensus

sequence. Non-limiting examples of these control sequences are described herein. In
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some embodiments, a promoter can be a native promoter, a constitutive promoter, an

inducible promoter, and/or a tissue-specific promoter.

Promoters

The term “promoter” means a DNA sequence recognized by enzymes/proteins
in a mammalian cell required to initiate the transcription of a specific gene. A
promoter typically refers to, e.g., a nucleotide sequence to which an RNA polymerase
and/or any associated factor binds and at which transcription is initiated. Non-
limiting examples of promoters are described herein. Additional examples of
promoters are known in the art.

In some embodiments, a vector (e.g., an adeno-associated virus (AAV) vector)
encoding an antibody (e.g., an antibody that binds specifically to VEGF or an antigen-
binding antibody fragment thereof,) can include a promoter and/or an enhancer. The
vector encoding the antibody or antigen-binding antibody fragment can include any of
the promoters and/or enhancers described herein or known in the art.

In some embodiments, the promoter is an inducible promoter, a constitutive
promoter, a mammalian cell promoter, a viral promoter, a chimeric promoter, an
engineered promoter, a tissue-specific promoter, or any other type of promoter known
in the art. In some embodiments, the promoter is a RNA polymerase II promoter,
such as a mammalian RNA polymerase II promoter. In some embodiments, the
promoter is a RNA polymerase III promoter, including, but not limited to, a H1
promoter, a human U6 promoter, a mouse U6 promoter, or a swine U6 promoter. The
promoter will generally be one that is able to promote transcription in an inner hair
cell In some examples, the promoter is a cochlea-specific promoter or a cochlea-
oriented promoter.

A variety of promoters are known in the art that can be used herein. Non-
limiting examples of promoters that can be used herein include: human EF1a, human
cytomegalovirus (CMV) (US Patent No. 5,168,062), human ubiquitin C (UBC),
mouse phosphoglycerate kinase 1, polyoma adenovirus, simian virus 40 (SV40), -
globin, B-actin, a-fetoprotein, y-globin, B-interferon, y-glutamyl transferase, mouse
mammary tumor virus (MMTV), Rous sarcoma virus, rat insulin, glyceraldehyde-3-
phosphate dehydrogenase, metallothionein II (MT II), amylase, cathepsin, MI

muscarinic receptor, retroviral LTR (e.g. human T-cell leukemia virus HTLV), AAV
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ITR, interleukin-2, collagenase, platelet-derived growth factor, adenovirus 5 E2,
stromelysin, murine MX gene, glucose regulated proteins (GRP78 and GRP94), a-2-
macroglobulin, vimentin, MHC class I gene H-2x b, HSP70, proliferin, tumor
necrosis factor, thyroid stimulating hormone a gene, immunoglobulin light chain, T-
cell receptor, HLA DQa and DQp, interleukin-2 receptor, MHC class II, MHC class II
HLA-DRa, muscle creatine kinase, prealbumin (transthyretin), elastase I, albumin
gene, c-fos, c-HA-ras, neural cell adhesion molecule (NCAM), H2B (TH2B) histone,
rat growth hormone, human serum amyloid (SAA), troponin I (TN I), duchenne
muscular dystrophy, human immunodeficiency virus, and Gibbon Ape Leukemia
Virus (GALV) promoters. Additional examples of promoters are known in the art.
See, e.g., Lodish, Molecular Cell Biology, Freeman and Company, New York 2007.
In some embodiments, the promoter is the CMV immediate early promoter. In some
embodiments, the promoter is a CAG promoter or a CAG/CBA promoter.

The term “constitutive” promoter refers to a nucleotide sequence that, when
operably linked with a nucleic acid encoding a protein (e.g., an antibody or an
antigen-binding antibody fragment), causes RNA to be transcribed from the nucleic
acid in a mammalian cell under most or all physiological conditions.

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

Inducible promoters allow regulation of gene expression and can be regulated
by exogenously supplied compounds, environmental factors such as temperature, or
the presence of a specific physiological state, e.g., acute phase, a particular
differentiation state of the cell, or in replicating cells only. Inducible promoters and
inducible systems are available from a variety of commercial sources, including,
without limitation, Invitrogen, Clontech, and Ariad. Additional examples of inducible
promoters are known in the art.

Examples of inducible promoters regulated by exogenously supplied
compounds include the zinc-inducible sheep metallothionine (MT) promoter, the
dexamethasone (Dex)-inducible mouse mammary tumor virus (MMTYV) promoter, the
T7 polymerase promoter system (WO 98/10088); the ecdysone insect promoter (No et
al, Proc. Natl. Acad. Sci. U.S.A. 93:3346-3351, 1996), the tetracycline-repressible
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system (Gossen et al, Proc. Natl. Acad. Sci. U.S.A. 89:5547-5551, 1992), the
tetracycline-inducible system (Gossen et al, Science 268:1766-1769, 1995, see also
Harvey et al, Curr. Opin. Chem. Biol. 2:512-518, 1998), the RU486-inducible system
(Wang et al, Nat. Biotech. 15:239-243, 1997) and Wang et al, Gene Ther. 4:432-441,
1997), and the rapamycin-inducible system (Magari et al. J. Clin. Invest. 100:2865-
2872, 1997).

The term “tissue-specific” promoter refers to a promoter that is active only in
certain specific cell types and/or tissues (e.g., transcription of a specific gene occurs
only within cells expressing transcription regulatory proteins that bind to the tissue-
specific promoter).

In some embodiments, the regulatory sequences impart tissue-specific gene
expression capabilities. In some cases, the tissue-specific regulatory sequences bind
tissue-specific transcription factors that induce transcription in a tissue-specific
manner.

Exemplary tissue-specific promoters include but are not limited to the
following: a liver-specific thyroxin binding globulin (TBG) promoter, an insulin
promoter, a glucagon promoter, a somatostatin promoter, a pancreatic polypeptide
(PPY) promoter, a synapsin-1 (Syn) promoter, a creatine kinase (MCK) promoter, a
mammalian desmin (DES) promoter, an alpha-myosin heavy chain (a-MHC)
promoter, and a cardiac Troponin T (¢TnT) promoter. Additional exemplary
promoters include Beta-actin promoter, hepatitis B virus core promoter (Sandig et al.,
Gene Ther. 3:1002-1009, 1996), alpha-fetoprotein (AFP) promoter (Arbuthnot et al.,
Hum. Gene Ther. 7:1503-1514, 1996), bone osteocalcin promoter (Stein et al., Mol.
Biol. Rep. 24:185-196, 1997); bone sialoprotein promoter (Chen et al., J. Bone Miner.
Res. 11:654-664, 1996), CD2 promoter (Hansal et al., J. Immunol. 161:1063-1068,
1998); immunoglobulin heavy chain promoter; T cell receptor alpha-chain promoter,
neuronal such as neuron-specific enolase (NSE) promoter (Andersen et al., Cell. Mol.
Neurobiol. 13:503-515, 1993), neurofilament light-chain gene promoter (Piccioli et
al., Proc. Natl. Acad. Sci. U.S.A. 88:5611-5615, 1991), and the neuron-specific vgf
gene promoter (Piccioli et al., Neuron 15:373-384, 1995).

In some embodiments, the tissue-specific promoter is a cochlea-specific
promoter. In some embodiments, the tissue-specific promoter is a cochlear hair cell-
specific promoter. Non-limiting examples of cochlear hair cell-specific promoters

include but are not limited to: a ATOH1 promoter, a POU4F3 promoter, a LHX3
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promoter, a MYO7A promoter, a MYO6 promoter, a d9ACHR promoter, and a
al0ACHR promoter. In some embodiments, the promoter is an cochlear hair cell-
specific promoter such as a PRESTIN promoter or an ONCOMOD promoter. See,
e.g., Zheng et al., Nature 405:149-155, 2000; Tian et al. Dev. Dyn. 231:199-203,
2004; and Ryan et al., Adv. Otorhinolaryngol. 66: 99-115, 2009.

Enhancers

In some instances, a vector (e.g., an AAV vector) can include an enhancer
sequence. The term “enhancer” refers to a nucleotide sequence that can increase the
level of transcription of a nucleic acid encoding a protein of interest (e.g., an antibody
that binds specifically to VEGF or an antigen-binding antibody fragment thereof, or a
soluble VEGF receptor). Enhancer sequences (50-1500 basepairs in length) generally
increase the level of transcription by providing additional binding sites for
transcription-associated proteins (e.g., transcription factors). In some embodiments,
an enhancer sequence is found within an intronic sequence. Unlike promoter
sequences, enhancer sequences can act at much larger distance away from the
transcription start site (e.g., as compared to a promoter). Non-limiting examples of

enhancers include a RSV enhancer, a CMV enhancer, and a SV40 enhancer.

Poly(A) Signal Sequence

In some embodiments, any of the vectors provided herein (e.g., an AAV
vector) can include a polyadenylation (poly(A)) signal sequence. Most nascent
eukaryotic mRNAs possess a poly(A) tail at their 3’ end which is added during a
complex process that includes cleavage of the primary transcript and a coupled
polyadenylation reaction driven by the poly(A) signal sequence (see, e.g., Proudfoot
etal., Cell 108:501-512, 2002). The poly(A) tail confers mRNA stability and
transferability (Molecular Biology of the Cell, Third Edition by B. Alberts et al.,
Garland Publishing, 1994). In some embodiments, the poly(A) signal sequence is
positioned 3’ to the nucleic acid sequence encoding the antibody heavy chain, the
antibody light chain, the antigen-binding antibody fragment, or the soluble VEGF
receptor.

As used herein, “polyadenylation” refers to the covalent linkage of a

polyadenylyl moiety, or its modified variant, to a messenger RNA molecule. In
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eukaryotic organisms, most messenger RNA (mRNA) molecules are polyadenylated
at the 3' end. The 3' poly(A) tail is a long sequence of adenine nucleotides (e.g., 50,
60, 70, 100, 200, 500, 1000, 2000, 3000, 4000, or 5000) added to the pre-mRNA
through the action of an enzyme, polyadenylate polymerase. In higher eukaryotes, the
poly(A) tail is added onto transcripts that contain a specific sequence, the
polyadenylation (or poly(A)) signal. The poly(A) tail and the protein bound to it aid
in protecting mRNA from degradation by exonucleases. Polyadenylation is also
important for transcription termination, export of the mRNA from the nucleus, and
translation. Polyadenylation occurs in the nucleus immediately after transcription of
DNA into RNA, but also can occur later in the cytoplasm. After transcription has been
terminated, the mRNA chain is cleaved through the action of an endonuclease
complex associated with RNA polymerase. The cleavage site is usually characterized
by the presence of the base sequence AAUAAA near the cleavage site. After the
mRNA has been cleaved, adenosine residues are added to the free 3' end at the
cleavage site.

As used herein, a “poly(A) signal sequence” or “polyadenylation signal
sequence” is a sequence that triggers the endonuclease cleavage of an mRNA and the
addition of a series of adenosines to the 3’ end of the cleaved mRNA.

There are several poly(A) signal sequences that can be used, including those
derived from bovine growth hormone (bgh) (Woychik et al., Proc. Natl. Acad. Sci.
U.S.A4. 81(13):3944-3948, 1984; U.S. Patent No. 5,122,458), mouse-f-globin, mouse-
a-globin (Orkin et al., EMBO J. 4(2):453-456, 1985; Thein et al., Blood 71(2):313-
319, 1988), human collagen, polyoma virus (Batt et al., Mol. Cell Biol. 15(9):4783-
4790, 1995), the Herpes simplex virus thymidine kinase gene (HSV TK), IgG heavy-
chain gene polyadenylation signal (US 2006/0040354), human growth hormone
(hGH) (Szymanski et al., Mol. Therapy 15(7):1340-1347, 2007), the group consisting
of SV40 poly(A) site, such as the SV40 late and early poly(A) site (Schek et al., Mol.
Cell Biol. 12(12):5386-5393, 1992).

The poly(A) signal sequence can be AATAAA. The AATAAA sequence may
be substituted with other hexanucleotide sequences with homology to AATAAA and
that are capable of signaling polyadenylation, including ATTAAA, AGTAAA,
CATAAA, TATAAA, GATAAA, ACTAAA, AATATA, AAGAAA, AATAAT,
AAAAAA, AATGAA, AATCAA, AACAAA, AATCAA, AATAAC, AATAGA,
AATTAA, or AATAAG (see, e.g., WO 06/12414).
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In some embodiments, the poly(A) signal sequence can be a synthetic
polyadenylation site (see, e.g., the pCl-neo expression vector of Promega that is based
on Levitt el al, Genes Dev. 3(7):1019-1025, 1989). In some embodiments, the
poly(A) signal sequence is the polyadenylation signal of soluble neuropilin-1 (sNRP)
(AAATAAAATACGAAATG; SEQ ID NO: 11) (see, e.g., WO 05/073384).

Additional examples of poly(A) signal sequences are known in the art.

Internal Ribosome Entry Site (IRES)

In some embodiments, a vector (e.g., an adeno-associated virus (AAV) vector)
encoding an antibody (e.g., an antibody heavy chain and an antibody light chain), an
antigen-binding antibody fragment, or a soluble VEGF receptor can include a
polynucleotide internal ribosome entry site (IRES). An IRES sequence is used to
produce more than one polypeptide from a single gene transcript. An IRES forms a
complex secondary structure that allows translation initiation to occur from any
position with an mRNA immediately downstream from where the IRES is located
(see, e.g., Pelletier and Sonenberg, Mol. Cell. Biol. 8(3):1103-1112, 1988).

There are several IRES sequences known to those in skilled in the art,
including those from, e.g., foot and mouth disease virus (FMDV),
encephalomyocarditis virus (EMCV), human rhinovirus (HRV), cricket paralysis
virus, human immunodeficiency virus (HIV), hepatitis A virus (HAV), hepatitis C
virus (HCV), and poliovirus (PV). See e.g., Alberts, Molecular Biology of the Cell,
Garland Science, 2002; and Hellen et al., Genes Dev. 15(13):1593-612, 2001.

In some embodiments, the IRES sequence that is incorporated into the AAV
vector is the foot and mouth diseause virus (FMDV) 2A sequence. The Foot and
Mouth Disease Virus 2A sequence is a small peptide (approximately 18 amino acids
in length) that has been shown to mediate the cleavage of polyproteins (Ryan, M D et
al., EMBO 4:928-933, 1994; Mattion et al., J. Virology 70:8124-8127, 1996; Furler et
al., Gene Therapy 8:864-873, 2001; and Halpin et al., Plant Journal 4:453-459,
1999). The cleavage activity of the 2A sequence has previously been demonstrated in
artificial systems including plasmids and gene therapy vectors (AAV and retroviruses)
(Ryan et al., EMBO 4:928-933, 1994; Mattion et al., J. Virology 70:8124-8127, 1996;
Furler et al., Gene Therapy 8:864-873, 2001; and Halpin et al., Plant Journal 4:453-
459, 1999; de Felipe et al., Gene Therapy 6:198-208, 1999; de Felipe et al., Human
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Gene Therapy 11:1921-1931, 2000; and Klump et al., Gene Therapy 8:811-817,
2001).

Reporter Sequences

Any of the AAVs provided herein can optionally include a sequence encoding
a reporter protein (“a reporter sequence”). Non-limiting examples of reporter
sequences include DNA sequences encoding: a beta-lactamase, a beta-galactosidase
(LacZ), an alkaline phosphatase, a thymidine kinase, a green fluorescent protein
(GFP), a red fluorescent protein, an mCherry fluorescent protein, a yellow fluorescent
protein, a chloramphenicol acetyltransferase (CAT), and a luciferase. Additional
examples of reporter sequences are known in the art. When associated with
regulatory elements which drive their expression, the reporter sequence can provide
signals detectable by conventional means, including enzymatic, radiographic,
colorimetric, fluorescence, or other spectrographic assays; fluorescent activating cell
sorting (FACS) assays; immunological assays (e.g., enzyme linked immunosorbent
assay (ELISA), radioimmunoassay (RIA), and immunohistochemistry).

In some embodiments, the reporter sequence is the LacZ gene, and the
presence of a vector carrying the LacZ gene in a mammalian cell (e.g., a cochlear hair
cell) is detected by assays for beta-galactosidase activity. When the reporter is a
fluorescent protein (e.g., green fluorescent protein) or luciferase, the presence of a
vector carrying the fluorescent protein or luciferase in a mammalian cell (e.g., a
cochlear hair cell) may be measured by fluorescent techniques (e.g., fluorescent
microscopy or FACS) or light production in a luminometer (e.g., a spectrophotometer
or an IVIS imaging instrument). In some embodiments, the reporter sequence can be
used to verify the tissue-specific targeting capabilities and tissue-specific promoter

regulatory activity of any of the vectors described herein.

Flanking Regions Untranslated Regions (UTRs)

In some embodiments, any of the adeno-associated virus (AAV) vectors can
include an untranslated region, such as a 5> UTR or a 3’ UTR.

Untranslated regions (UTRs) of a gene are transcribed but not translated. The
5" UTR starts at the transcription start site and continues to the start codon but does

not include the start codon. The 3' UTR starts immediately following the stop codon
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and continues until the transcriptional termination signal. There is growing body of
evidence about the regulatory roles played by the UTRs in terms of stability of the
nucleic acid molecule and translation. The regulatory features of a UTR can be
incorporated into any of the vectors, compositions, kits, or methods as described
herein to enhance the expression of an antibody (e.g., an antibody that binds
specifically to VEGF), an antigen-binding antibody fragment (e.g., an antigen-binding
fragment that binds specifically to VEGF), or a soluble VEGF receptor.

Natural 5' UTRs include a sequence that plays a role in translation initiation.
They harbor signatures like Kozak sequences, which are commonly known to be
involved in the process by which the ribosome initiates translation of many genes.
Kozak sequences have the consensus sequence CCR(A/G)CCAUGG, where R is a
purine (A or G) three bases upstream of the start codon (AUG), and the start codon is
followed by another “G”. The 5' UTRs have also been known to form secondary
structures that are involved in elongation factor binding.

In some embodiments, a 5> UTR is included in any of the vectors described
herein. Non-limiting examples of 5 UTRs, including those from the following genes:
albumin, serum amyloid A, Apolipoprotein A/B/E, transferrin, alpha fetoprotein,
erythropoietin, and Factor VIII, can be used to enhance expression of a nucleic acid
molecule, such as a mRNA.

In some embodiments, a 5° UTR from a mRNA that is transcribed by a cell in
the cochlea can be included in any of the vectors, compositions, kits, and methods
described herein.

3' UTRs are known to have stretches of adenosines and uridines (in the RNA
form) or thymidines (in the DNA form) embedded in them. These AU-rich signatures
are particularly prevalent in genes with high rates of turnover. Based on their
sequence features and functional properties, the AU-rich elements (AREs) can be
separated into three classes (Chen et al., Mol. Cell. Biol. 15:5777-5788, 1995; Chen et
al., Mol. Cell Biol. 15:2010-2018, 1995): Class I AREs contain several dispersed
copies of an AUUUA motif within U-rich regions. For example, c-Myc and MyoD
mRNAs contain class I AREs. Class II AREs possess two or more overlapping
UUAUUUA(U/A) (U/A) nonamers. GM-CSF and TNF-alpha mRNAs are examples
that contain class Il AREs. Class III AREs are less well defined. These U-rich
regions do not contain an AUUUA motif. Two well-studied examples of this class

are c-Jun and myogenin mRNAs.
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Most proteins binding to the AREs are known to destabilize the messenger,
whereas members of the ELAV family, most notably HuR, have been documented to
increase the stability of mRNA. HuR binds to AREs of all the three classes.
Engineering the HuR specific binding sites into the 3' UTR of nucleic acid molecules
will lead to HuR binding and thus, stabilization of the message in vivo.

In some embodiments, the introduction, removal, or modification of 3' UTR
ARESs can be used to modulate the stability of an mRNA encoding a protein of
interest (e.g., any antibody described herein, any antigen-binding antibody fragment
described herein, or any soluble VEGF receptor described herein). In other
embodiments, AREs can be removed or mutated to increase the intracellular stability
and thus increase translation and production of a protein of interest (e.g., any antibody
described herein, any antigen-binding antibody fragment described herein, or any
soluble VEGF receptor described herein).

In other embodiments, non-ARE sequences may be incorporated into the 5' or
3' UTRs. In some embodiments, introns or portions of intron sequences may be
incorporated into the flanking regions of the polynucleotides in any of the vectors,
compositions, kits, and methods provided herein. Incorporation of intronic sequences

may increase protein production as well as mRNA levels.

Fc Mutations that Decrease the Half-Life of an Antibody, Antigen-Binding
Antibody Fragment, or a Soluble VEGF Receptor in a Mammal

Any of the antibodies, antigen-binding antibody fragments, or soluble VEGF
receptors described herein can include one or more (e.g., two, three, four, five, six,
seven, eight, nine, or ten) amino acid substitutions in the Fc region that decrease the
half-life of the antibody, the antigen-binding antibody fragment, or soluble VEGF
receptor in a mammal, e.g., as compared to the half-life of an otherwise identical
antibody, antigen-binding antibody fragment, or soluble VEGF receptor not including
at least one of the one or more amino acid substituions in the Fc region. Methods for
determining the half-life of an antibody, antigen-binding antibody fragment, or
soluble VEGF receptor in a mammal are well-known in the art.

Non-limiting examples of point mutations in a Fc mutation that can decrease
the half-life of an antibody, an antigen-binding antibody fragment, or soluble VEGF
receptor are described in Leabman et al., MAbs 5(6):896-903, 2013.
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Methods

Also provided herein are methods that include introducing into an inner ear of
a mammal a therapeutically effective amount of an adeno-associated virus (AAV)
vector that includes a nucleotide sequence encoding (a) a polypeptide including an
antibody heavy chain variable domain (e.g., any of the exemplary antibody heavy
chain variable domains described herein) operably linked to a signal peptide (e.g., any
of the signal peptides described herein) and a polypeptide including an antibody light
chain variable domain (e.g., any of the exemplary antibody light chain variable
domains described herein) operably linked to a signal peptide (e.g., any of the signal
peptides described herein); (b) a polypeptide including an antigen-binding antibody
fragment (e.g., a scFv) (e.g., any of the exemplary antigen-binding antibody
fragments described herein) operably linked to a signal peptide (e.g., any of the signal
peptides described herein), or (c) a soluble VEGF receptor (e.g., any of the soluble
VEGF receptors described herein) operably linked to a signal peptide (e.g., any of the
signal peptides described herein). Also provided herein are methods for increasing
the level of an antibody or an antigen-binding antibody fragment in an inner ear of a
mammal in need thereof, that include: introducing into the inner ear of the mammal a
therapeutically effective amount of an AAV vector that includes a nucleotide
sequence encoding (a) a polypeptide including an antibody heavy chain variable
domain (e.g., any of the antibody heavy chain variable domains described herein)
operably linked to a signal peptide and a polypeptide including an antibody light
chain variable domain (e.g., any of the antibody light chain variable domains
described herein) operably linked to a signal peptide; or (b) a polypeptide including
an antigen-binding antibody fragment (e.g., a scFv) (e.g., any of the exemplary
antigen-binding antibody fragments described herein) operably linked to a signal
peptide (e.g., any of the exemplary signal peptides described herein); where the
introducing results in an increase (e.g., a 1% to 400% increase (or any of the
subranges of this range described herein), or at least a 1%, at least a 10%, at least a
20%, at least a 30%, at least a 40%, at least a 50%, at least a 60%, at least a 70%, at
least a 80%, at least a 90%, at least a 100%, at least a 150%, at least a 200%, at least a
250%, at least a 300%, at least a 350%, at least a 400%, at least a 450%, at least a
500%, at least a 550%, at least a 600%, at least a 650%, at least a 700% , at least a
750%, at least a 800%, at least a 850%, at least a 900%, at least a 950%, at least a
1000%, at least a 1100%, at least a 1200%, at least a 1300%, at least a 1400%, at least
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a 1500%, at least a 1600%, at least a 1700%, at least a 1800%, at least a 1900%, or at
least a 2000% increase) in the level of the antibody or the antigen-binding antibody
fragment in the inner ear of the mammal, e.g., as compared to the level of the
antibody or the antigen-binding antibody fragment in the inner ear of the mammal
prior to the administration.

Also provided herein are methods for increasing the level of a soluble VEGF
receptor that include: introducing into the inner ear of the mammal a therapeutically
effective amount of an AAV vector that includes a nucleotide sequence encoding a
soluble VEGF receptor (e.g., any of the soluble VEGF receptors described herein)
operably linked to a signal peptide (e.g., any of the signal peptides described herein);
where the introducing results in an increase (e.g., a 1% to 400% increase (or any of
the subranges of this range described herein), or at least a 1%, at least a 10%, at least
a 20%, at least a 30%, at least a 40%, at least a 50%, at least a 60%, at least a 70%, at
least a 80%, at least a 90%, at least a 100%, at least a 150%, at least a 200%, at least a
250%, at least a 300%, at least a 350%, at least a 400%, at least a 450%, at least a
500%, at least a 550%, at least a 600%, at least a 650%, at least a 700% , at least a
750%, at least a 800%, at least a 850%, at least a 900%, at least a 950%, at least a
1000%, at least a 1100%, at least a 1200%, at least a 1300%, at least a 1400%, at least
a 1500%, at least a 1600%, at least a 1700%, at least a 1800%, at least a 1900%, or at
least a 2000% increase) in the level of the soluble VEGF receptor in the inner ear of
the mammal, e.g., as compared to the level of the soluble VEGF receptor in the inner
ear of the mammal prior to the administration.

Also provided herein are methods for treating an inner ear disorder in a
mammal in need thereof that include introducing into the inner ear of the mammal a
therapeutically effective amount of an AAV vector that comprises a nucleotide
sequence encoding: (a) a polypeptide including an antibody heavy chain variable
domain (e.g., e.g., any of the antibody heavy chain variable domains described herein)
operably linked to a signal peptide (e.g., any of the signal peptides described herein)
and a polypeptide comprising an antibody light chain variable domain (e.g., any of the
antibody light chain variable domains described herein) operably linked to a signal
peptide (e.g., any of the signal peptides described herein); (b) a polypeptide including
an antigen-binding antibody fragment (e.g., any of the exemplary antigen-binding
antibody fragments described herein) linked to a signal peptide (e.g., any of the signal
peptides described herein); or (c) a soluble VEGF receptor (e.g., any of the soluble
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VEGR receptors described herein) operably linked to a signal peptide (e.g., any of the
signal peptides described herein), where the introducing results in the treatment of the
inner ear disorder in the mammal. In some embodiments, treatment of an inner ear
disorder results in a reduction (e.g., a 1% to 100% reduction, or any of the subranges
of this range described herein) in the severity, frequency, or number of symptoms of
an inner ear disorder in a mammal following the introducing as compared to before
the introducing. In some embodiments, treatment of any inner ear disorder results in
an increase (e.g., a 1% to 400% increase, or any of the subranges of this range
described herein) in the hearing (e.g., one or more metrics of hearing) of the mammal
following the introducing as compared to before the introducing.

In some embodiments of any of these methods, the antibody or the antigen-
binding antibody fragment, or the soluble VEGF receptor, binds specifically to a
vascular endothelial growth factor (VEGF) (e.g., one of more of VEGF-A, VEGF-B,
VEGF-C, and VEGF-D, e.g., one or more of human VEGF-A, human VEGF-B,
human VEGF-C, and human VEGF-D). In some embodiments of any of these
methods, the AAV vector further includes one or both of a promoter and a Kozak
sequence that are operably linked to the sequence encoding the antibody or the
antigen-binding antibody fragment. In some embodiments wherein the AAV vector
comprises a promoter selected from the group consisting of: an inducible promoter, a
constitutive promoter, and a tissue-specific promoter. In some embodiments of any of
these methods, the AAV vector further includes a polyadenylation signal sequence.

In some embodiments of any of these methods, the mammal is a human. In some
embodiments of any of these methods, the mammal (e.g., the human) has been
identified as having an inner ear disorder. In some embodiments of any of these
methods, the mammal (e.g., the human) has previously been diagnosed as having an
inner ear disorder. In some embodiments of any of these methods, the vector includes
a nucleic acid sequence encoding a polypeptide comprising an antibody heavy chain
and an antibody light chain. In some embodiments of any of these methods, the
vector includes a nucleic acid sequence encoding an antigen-binding antibody
fragment. In some embodiments of any of these methods, the vector include a nucleic
acid sequence encoding a soluble VEGF receptor operably linked to a signal peptide.

Also provided herein are methods of reducing a VEGF activity (e.g., one or
more of VEGF-A, VEGF-B, VEGF-C, and VEGF-D, e.g., one or more of human
VEGF-A, human VEGF-B, human VEGF-C, and human VEGF-D) in an inner ear of
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a mammal in need thereof that include: introducing into the inner ear of the mammal a
therapeutically effective amount of an AAV vector that includes a nucleotide
sequence encoding (a) a polypeptide including an antibody heavy chain variable
domain (e.g., any of the antibody heavy chain variable domains described herein)
operably linked to a signal peptide (e.g., any of the signal peptides described herein)
and a polypeptide including an antibody light chain variable domain (e.g., any of the
antibody light chain variable domains described herein) operably linked to a signal
peptide (e.g., any of the signal peptides described herein); (b) a polypeptide including
an antigen-binding antibody fragment (e.g., a Fab or a scFv) (e.g., any of the antigen-
binding antibody fragments described herein) operably linked to a signal peptide (e.g.,
any of the signal peptides described herein); or (c) a soluble VEGF receptor (e.g., any
of the soluble VEGF receptors described herein) operably linked to a signal peptide
(e.g., any of the signal peptides described herein), where the polypeptide of (a)
includes an antibody that binds specifically to a VEGF and reduces a VEGF activity,
the polypeptide of (b) includes an antigen-binding antibody fragment that binds
specifically to a VEGF and reduces a VEGF activity, or the soluble VEGF receptor of
(c) binds specifically to one or more VEGF proteins and reduces the activity of the
one or more VEGF proteins; and where the introducing results in a reduction (e.g., a
1% to 100% reduction, or any of the subranges of this range described herein) in a
VEGEF activity (e.g., an activity of one or more of VEGF-A, VEGF-B, VEGF-C, and
VEGF-D, e.g., one or more human VEGF-A, human VEGF-B, human VEGF-C, and
human VEGF-D) in the inner ear of the mammal, e.g., as compared to the VEGF
activity in the mammal prior to the introducing. A reduction in a VEGF activity in a
mammal can be detected using any of the exemplary methods described herein.

Also provided herein are methods of treating acoustic neuroma, vestibular
schwannoma, or neurofibromatosis type II (NF2) in an inner ear of a mammal that
include: introducing into the inner ear of the mammal a therapeutically effective
amount of an AAV vector that includes a nucleotide sequence encoding (a) a
polypeptide including an antibody heavy chain variable domain (e.g., any of the
antibody heavy chain variable domains described herein) operably linked to a signal
peptide (e.g., any of the signal peptides described herein) and a polypeptide including
an antibody light chain variable domain (e.g., any of the antibody light chain variable
domains described herein) operably linked to a signal peptide (e.g., any of the signal
peptides described herein); (b) a polypeptide including an antigen-binding antibody
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fragment (e.g., a Fab or a scFv) (e.g., any of the antigen-binding antibody fragments
described herein) operably linked to a signal peptide (e.g., any of the signal peptides
described herein), or (c) a soluble VEGF receptor (e.g., any of the soluble VEGF
receptors described herein) operably linked to a signal peptide (e.g., any of the signal
peptides described herein); where the polypeptide of (a) encodes an antibody that
binds specifically to a VEGF (e.g., one or more of VEGF-A, VEGF-B, VEGF-C, and
VEGF-D, e.g., one or more of human VEGF-A, human VEGF-B, human VEGF-C,
and human VEGF-D) and reduces the VEGF activity, the polypeptide of (b) encodes
an antigen-binding antibody fragment that binds specifically to a VEGF (e.g., one or
more of VEGF-A, VEGF-B, VEGF-C, and VEGF-D, e.g., one or more of human
VEGF-A, human VEGF-B, human VEGF-C, and human VEGF-D) and reduces the
VEGF activity, or the soluble VEGF receptor of (¢) binds to specifically to one or
more of VEGF-A, VEGF-B, VEGF-C, and VEGF-D (e.g., one or more of human
VEGF-A, human VEGF-B, human VEGF-C, and human VEGF-D) and where the
introducing results in treatment of acoustic neuroma, vestibular schwannoma, or
neurofibromatosis type II (NF2) in the inner ear of the mammal. As described herein,
successful treatment of one or more of an acoustic neuroma, vestibular schwannoma,
or neurofibromatosis type II can be detected by observing a reduction (e.g., a 1% to
100% decrease, or any of the subranges of this range described herein) in the number,
severity, or frequency of one or more symptoms of an acoustic neuroma, vestibular
schwannoma, or neurofibromatosis type II, respectively, in the mammal, e.g., as
compared to before the introducing step.

In some embodiments of any of these methods, the vector includes a nucleic
acid sequence encoding a polypeptide encoding an antibody heavy chain variable
domain (e.g., any of the antibody heavy chains described herein) and an antibody light
chain variable domain (e.g., any of the antibody light chain variable domains
described herein). In some embodiments of any of these methods, the vector includes
a nucleic acid sequence encoding a polypeptide comprising an antigen-binding
antibody fragment (e.g., any of the antigen-binding antibody fragments described
herein). In some embodiments of any of these methods, the vector includes a nucleic
acid sequence encoding a soluble VEGF receptor (e.g., any of the soluble VEGF
receptors described herein) operably linked to a signal peptide (e.g., any of the signal
peptides described herein). In some embodiments of any of these methods, the AAV

vector further includes one or both of a promoter and a Kozak sequence that are
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operably linked to the sequence encoding the antibody or the antigen-binding
antibody fragment. In some embodiments, the AAV vector comprises a promoter,
where the promoter is selected from the group consisting of: an inducible promoter, a
constitutive promoter, or a tissue-specific promoter. In some embodiments, the AAV
vector further includes a polyadenylation signal sequence. In some embodiments of
any of these methods, the mammal is a human. In some embodiments of any of these
methods, the mammal (e.g., the human) has been identified as having an inner ear
disorder. In some embodiments of any of these methods, the mammal (e.g., the
human) has previously been diagnosed as having an inner ear disorder. In some
embodiments of any of these methods, the mammal (e.g., the human) has been
identified or diagnosed as having drug-induced hearing loss. In some embodiments of
any of these methods, the mammal (e.g., the human) has been identified or diagnosed
as having age-related hearing loss.

In some embodiments, the antibody or antigen-binding fragment thereof
includes a Fc region that includes one or more point mutations that decrease the half-
life of the antibody or antigen-binding antibody fragment in vivo.

In some embodiments of any of these methods, two or more doses of any of
the adeno-associated virus (AAV) vectors described herein are introduced or
administered into the inner ear of the mammal or subject. Some embodiments of any
of these methods can include introducing or administering a first dose of the adeno-
associated virus (AAV) vectors into the inner ear of the mammal or subject, assessing
hearing function of the mammal or subject following the introducing or the
administering of the first dose, and administering an additional dose of the adeno-
associated virus (AAV) vector into the inner ear of the mammal or subject found not
to have a hearing function within a normal range (e.g., as determined using any test
for hearing known in the art).

In some embodiments of any of the methods described herein, the adeno-
associated virus (AAV) vectors can be formulated for intra-cochlear administration.
In some embodiments of any of the methods described herein, the adeno-associated
virus (AAV) vectors described herein can be administered via intra-cochlear
administration or local administration. In some embodiments of any of the methods
described herein, the adeno-associated virus (AAV) vectors are administered through
the use of a medical device (e.g., any of the exemplary medical devices described

herein).

60



18 Mar 2026

2026202084

10

15

20

25

30

In some embodiments, intra-cochlear administration can be performed using
any of the methods described herein or known in the art. For example, an adeno-
associated virus (AAV) vector can be administered or introduced into the cochlea
using the following surgical technique: first using visualization with a 0 degree, 2.5-
mm rigid endoscope, the external auditory canal is cleared and a round knife is used
to sharply delineate an approximately 5S-mm tympanomeatal flap. The
tympanomeatal flap is then elevated and the middle ear is entered posteriorly. The
chorda tympani nerve is identified and divided, and a currette is used to remove the
scutal bone, exposing the round window membrane. To enhance apical distribution of
the administered or introduced adeno-associated virus (AAV) vector, a surgical laser
may be used to make a small 2-mm fenestration in the oval window to allow for
perilymph displacement during trans-round window membrane infusion of the adeno-
associated virus (AAV) vectors. The microinfusion device is then primed and
brought into the surgical field. The device is maneuvered to the round window, and
the tip is seated within the bony round window overhang to allow for penetration of
the membrane by the microneedle(s). The footpedal is engaged to allow for a
measured, steady infusion of the adeno-associated virus (AAV) vectors. The device is
then withdrawn and the round window and stapes foot plate are sealed with a gelfoam
patch.

In some embodiments of any of the methods described herein, the subject or
mammal is a rodent, a non-human primate, or a human. In some embodiments of any
of the methods described herein, the subject or mammal is an adult, a teenager, a
juvenile, a child, a toddler, an infant, or a newborn. In some embodiments of any of
the methods described herein, the subject or mammal is 1-5, 1-10, 1-20, 1-30, 1-40, 1-
50, 1-60, 1-70, 1-80, 1-90, 1-100, 1-110, 2-5, 2-10, 10-20, 20-30, 30-40, 40-50, 50-60,
60-70, 70-80, 80-90, 90-100, 100-110, 10-30, 10-40, 10-50, 10-60, 10-70, 10-80, 10-
90, 10-100, 10-110, 20-40, 20-50, 20-60, 20-70, 20-80, 20-90, 20-100, 20-110, 30-50,
30-60, 30-70, 30-80, 30-90, 30-100, 40-60, 40-70, 40-80, 40-90, 40-100, 50-70, 50-
80, 50-90, 50-100, 60-80, 60-90, 60-100, 70-90, 70-100, 70-110, 80-100, 80-110, or
90-110 years of age. In some embodiments of any of the methods described herein,
the subject or mammal is 1, 2, 3,4, 5,6, 7, 8,9, 10, or 11 months of age.

In some embodiments of any of the methods described herein, the subject or

mammal has or is at risk of developing hearing loss (e.g., drug-induced hearing loss).
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In some embodiments of any of the methods described herein, the subject or mammal
has been previously identified as having a mutation in a VEGF gene.

In some embodiments, successful treatment of hearing loss (e.g., drug-induced
hearing loss) can be determined in a subject using any of the conventional functional
hearing tests known in the art. Non-limiting examples of functional hearing tests are
various types of audiometric assays (e.g., pure-tone testing, speech testing, test of the
middle ear, auditory brainstem response, and otoacoustic emissions).

Methods for introducing any of the adeno-associated virus (AAV) vectors
described herein into a mammalian cell are known in the art (e.g., via lipofection or

through the use of a viral vector, e.g., any of the viral vectors described herein).

Pharmaceutical Compositions and Kits

In some embodiments, any of the compositions described herein can further
include one or more agents that promote the entry of a nucleic acid or any of the
vectors described herein into a mammalian cell (e.g., a liposome or cationic lipid).
In some embodiments, any of the vectors described herein can be formulated using
natural and/or synthetic polymers. Non-limiting examples of polymers that may be
included in any of the compositions described herein can include, but are not limited
to, DYNAMIC POLYCONJUGATE® (Arrowhead Research Corp., Pasadena,
Calif.), formulations from Mirus Bio (Madison, Wis.) and Roche Madison (Madison,
Wis.), PhaseRX polymer formulations such as, without limitation, SMARTT
POLYMER TECHNOLOGY® (PhaseRX, Seattle, Wash.), DMRI/DOPE, poloxamer,
VAXFECTIN® adjuvant from Vical (San Diego, Calif.), chitosan, cyclodextrin from
Calando Pharmaceuticals (Pasadena, Calif.), dendrimers and poly (lactic-co-glycolic
acid) (PLGA) polymers, RONDEL™ (RNAi/Oligonucleotide Nanoparticle Delivery)
polymers (Arrowhead Research Corporation, Pasadena, Calif.), and pH responsive co-
block polymers, such as, but not limited to, those produced by PhaseRX (Seattle,
Wash.). Many of these polymers have demonstrated efficacy in delivering
oligonucleotides in vivo into a mammalian cell (see, e.g., deFougerolles, Human Gene
Ther. 19:125-132, 2008; Rozema et al., Proc. Natl. Acad. Sci. U.S.A. 104:12982-
12887, 2007; Rozema et al., Proc. Natl. Acad. Sci. U.S.A. 104:12982-12887, 2007,
Hu-Lieskovan et al., Cancer Res. 65:8984-8982, 2005; Heidel et al., Proc. Natl. Acad.
Sci. U.S.4. 104:5715-5721, 2007).
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Any of the compositions described herein can be, e.g., a pharmaceutical
composition. A pharmaceutical composition can include any of the compositions
described herein and one or more pharmaceutically or physiologically acceptable
carriers, diluents, or excipients. Such compositions may comprise one or more
buffers, such as neutral-buffered saline, phosphate-buffered saline, and the like; one
or more carbohydrates, such as glucose, mannose, sucrose, and dextran; mannitol; one
or more proteins, polypeptides, or amino acids, such as glycine; one or more
antioxidants; one or more chelating agents, such as EDTA or glutathione; and/or one
or more preservatives.

In some embodiments, the composition includes a pharmaceutically
acceptable carrier (e.g., phosphate buffered saline, saline, or bacteriostatic water).
Upon formulation, solutions will be administered in a manner compatible with the
dosage formulation and in such amount as is therapeutically effective. The
formulations are easily administered in a variety of dosage forms such as injectable
solutions, injectable gels, drug-release capsules, and the like.

As used herein, the term “pharmaceutically acceptable carrier” includes
solvents, dispersion media, coatings, antibacterial agents, antifungal agents, and the
like that are compatible with pharmaceutical administration. Supplementary active
compounds can also be incorporated into any of the compostions described herein.

In some embodiments, a single dose of any of the compositions described
herein can include a total sum amount of the at least two different vectors of at least 1
ng, at least 2 ng, at least 4 ng, about 6 ng, about 8 ng, at least 10 ng, at least 20 ng, at
least 30 ng, at least 40 ng, at least 50 ng, at least 60 ng, at least 70 ng, at least 80 ng, at
least 90 ng, at least 100 ng, at least 200 ng, at least 300 ng, at least 400 ng, at least 500
ng, at least 1 ug, at least 2 pg, at least 4 pg, at least 6 pg, at least 8 g, at least 10 pg,
at least 12 pg, at least 14 pg, at least 16 pg, at least 18 ug, at least 20 pg, at least 22
ug, at least 24 ug, at least 26 ug, at least 28 ug, at least 30 pg at least 32 pg, at least 34
ug, at least 36 ug, at least 38 g, at least 40 pg, at least 42 pg, at least 44 pg, at least
46 pg, at least 48 pg, at least 50 pg, at least 52 ug, at least 54 pg, at least 56 pg, at
least 58 ng, at least 60 pg, at least 62 pg, at least 64 pg, at least 66 pg, at least 68 pg,
at least 70 pg, at least 72 ug, at least 74 ng, at least 76 g, at least 78 pg, at least 80
ug, at least 82 ug, at least 84 ug, at least 86 ng, at least 88 pg, at least 90 pg, at least
92 ug, at least 94 pg, at least 96 ug, at least 98 pg, at least 100 pg, at least 102 ng, at
least 104 pg, at least 106 pg, at least 108 ng, at least 110 ng, at least 112 pg, at least
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114 ng, at least 116 pg, at least 118 pg, at least 120 pg, at least 122 ng, at least 124
ug, at least 126 pg, at least 128 pg, at least 130 g at least 132 ug, at least 134 pg, at
least 136 pg, at least 138 ug, at least 140 pg, at least 142 ug, at least 144 pg, at least
146 pg, at least 148 ug, at least 150 pg, at least 152 pg, at least 154 pg, at least 156
ug, at least 158 pg, at least 160 pg, at least 162 ng, at least 164 ug, at least 166 pg, at
least 168 pg, at least 170 pg, at least 172 ug, at least 174 pg, at least 176 pg, at least
178 pg, at least 180 ug, at least 182 pg, at least 184 ug, at least 186 pg, at least 188
ug, at least 190 pg, at least 192 pg, at least 194 ng, at least 196 pg, at least 198 ug, or
at least 200 pg, e.g., in a buffered solution.

The compositions provided herein can be, e.g., formulated to be compatible
with their intended route of administration. A non-limiting example of an intended
route of administration is local administration (e.g., intra-cochlear administration).

In some embodiments, the therapeutic compositions are formulated to include a lipid
nanoparticle. In some embodiments, the therapeutic compositions are formulated to
include a polymeric nanoparticle. In some embodiments, the therapeutic
compositions are formulated to comprise a mini-circle DNA. In some embodiments,
the therapeutic compositions are formulated to comprise a CELiD DNA. In some
embodiments, the therapeutic compositions are formulated to comprise a synthetic
perilymph solution. An exemplary synthetic perilymph solution includes 20-200 mM
NaCl; 1-5 mM KCI; 0.1-10 mM CaCl,; 1-10 mM glucose; 2-50 mM HEPES, having a
pH of between about 6 and about 9.

Also provided are kits including any of the compositions described herein. In
some embodiments, a kit can include a solid composition (e.g., a lyophilized
composition including the at least two different vectors described herein) and a liquid
for solubilizing the lyophilized composition. In some embodiments, a kit can include
a pre-loaded syringe including any of the compositions described herein.

In some embodiments, the kit includes a vial comprising any of the
compositions described herein (e.g., formulated as an aqueous composition, e.g., an
aqueous pharmaceutical composition).

In some embodiments, the kits can include instructions for performing any of

the methods described herein.
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Devices and Surgical Methods

Provided herein are therapeutic delivery systems for treating hearing loss (e.g.,
acoustic neuromas/vestibular schwannomas and associated-hearing loss). In one
aspect, the therapeutic delivery systems include i) a medical device capable of
creating one or a plurality of incisions in a round window membrane of an inner ear of
a human subject in need thereof, and i1) an effective dose of a composition (e.g., any
of the compositions described herein). In some embodiments, the medical device
includes a plurality of micro-needles.

Also provided herein are surgical methods for treatment of hearing loss (e.g.,
acoustic neuromas/vestibular schwannomas and associated-hearing loss). In some
embodiments, the methods include the steps of: introducing into a cochlea of a human
subject a first incision at a first incision point; and administering intra-cochlearly a
therapeutically effective amount of any of the compositions provided herein. In some
embodiments, the composition is administered to the subject at the first incision point.
In some embodiments, the composition is administered to the subject into or through
the first incision.

In some embodiments of any of the methods described herein, any of the
compositions described herein is administered to the subject into or through the
cochlea oval window membrane. In some embodiments of any of the methods
described herein, any of the compositions described herein is administered to the
subject into or through the cochlea round window membrane. In some embodiments
of any of the methods described herein, the composition is administered using a
medical device capable of creating a plurality of incisions in the round window
membrane. In some embodiments, the medical device includes a plurality of micro-
needles. In some embodiments, the medical device includes a plurality of micro-
needles including a generally circular first aspect, where each micro-needle has a
diameter of at least about 10 microns. In some embodiments, the medical device
includes a base and/or a reservoir capable of holding the composition. In some
embodiments, the medical device includes a plurality of hollow micro-needles
individually including a lumen capable of transferring the composition. In some
embodiments, the medical device includes a means for generating at least a partial
vacuum.

The invention is further described in detail by reference to the following

experimental examples. These examples are provided for purposes of illustration only,
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and are not intended to be limiting unless otherwise specified. Thus, the invention
should in no way be construed as being limited to the following examples, but rather
should be construed to encompass any and all variations that become evident as a

result of the teaching provided herein.

Without further description, it is believed that one of ordinary skill in the art
can, using the preceding description and the following illustrative examples, make
and utilize the compositions of the present invention and practice the claimed
methods. The following working examples specifically point out various aspects of
the present invention, and are not to be construed as limiting in any way the remainder

of the disclosure.

EXAMPLES

Example 1. Construction of Viral Vectors

Four different recombinant AAV vectors were generated and are shown in
Figures 1A-D.

The vector in Figure 1A is an exemplary AAV vector of 4474 bp (SEQ ID
NO: 35) that includes the following sub-sequences going in the 5’ to 3’ direction:
CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCG
GGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAG
GGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGT (5’ ITR;
SEQ ID NO: 36);
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAG
TTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCC
CGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACG
TATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTG
GACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATG
CCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCA
TTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTA
CGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCT
TCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTAT
TTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGCGCGCG
CCAGGCGGGGCGGGGCGGGGCGAGGGGLCGGGGCGGGGCGAGGCGGAGA
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GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTAT
GGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGG
GCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCG
CGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGG
GCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACG
GCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGG
CCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGC
GTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGC
GGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCG
GCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGG
CTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCG
GCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGC
ACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTGGCGCGGGGCTC
GCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGAG
GGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGEGLGEEeeCceea
GAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTAT
GGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGTGCG
GAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGAG
CGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCG
TGCGTCGCCGCGCCGCCGTCCCCTTCTCCCTCTCCAGCCTCGGGGCTGTCC
GCGGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGAGC
TTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCC
TTCTTCTTTTTCCTACAG (CBA sequence; SEQ ID NO: 37);
CTCCTGGGCAACGTGCTGGTTATTGTGACCGGTGCCACC (spacer; SEQ ID
NO: 38);
ATGTACCGGATGCAGCTGCTGAGCTGTATCGCCCTGTCTCTGGCCCTGGTC
ACCAATTCT (IL-2 secretion signal sequence; SEQ ID NO: 39);
GAGGTGCAGCTGGTGGAATCTGGCGGCGGACTTGTTCAACCTGGCGGCTC
TCTGAGACTGAGCTGTGCCGCTTCTGGCTACACCTTCACCAACTACGGCAT
GAACTGGGTCCGACAGGCCCCTGGCAAAGGCCTTGAATGGGTCGGATGGA
TCAACACCTACACCGGCGAGCCAACATACGCCGCCGACTTCAAGCGGAGA
TTCACCTTCAGCCTGGACACCAGCAAGAGCACCGCCTACCTGCAGATGAA
CAGCCTGAGAGCCGAGGACACCGCCGTGTACTACTGCGCCAAGTATCCCC
ACTACTACGGCAGCAGCCACTGGTACTTTGACGTGTGGGGACAGGGCACA
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CTGGTCACAGTGTCTAGCGCCTCTACAAAGGGCCCCAGCGTTTTCCCACTG
GCTCCTAGCAGCAAGTCTACCAGCGGAGGAACAGCCGCTCTGGGCTGTCT
GGTCAAGGACTACTTTCCCGAGCCTGTGACCGTGTCCTGGAATTCTGGCGC
TCTGACAAGCGGCGTGCACACCTTTCCAGCTGTGCTGCAAAGCAGCGGCC
TGTACTCTCTGAGCAGCGTCGTGACAGTGCCAAGCAGCTCTCTGGGCACC
CAGACCTACATCTGCAATGTGAACCACAAGCCTAGCAACACCAAGGTGGA
CAAGAAGGTGGAACCCAAGAGCTGCGACAAGACCCACACCTGTCCTCCAT
GTCCTGCTCCAGAACTGCTCGGCGGACCTTCCGTGTTCCTGTTTCCTCCAA
AGCCTAAGGACACCCTGATGATCAGCAGAACCCCTGAAGTGACCTGCGTG
GTGGTGGATGTGTCCCACGAGGATCCCGAAGTGAAGTTCAATTGGTACGT
GGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCTAGAGAGGAACAG
TACAACAGCACCTACAGAGTGGTGTCCGTGCTGACCGTGCTGCACCAGGA
TTGGCTGAACGGCAAAGAGTACAAGTGCAAGGTGTCCAACAAGGCCCTGC
CTGCTCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCTAGGGA
ACCCCAGGTTTACACACTGCCTCCAAGCCGGGAAGAGATGACCAAGAACC
AGGTGTCCCTGACCTGCCTCGTGAAGGGCTTCTACCCTTCCGATATCGCCG
TGGAATGGGAGAGCAATGGCCAGCCAGAGAACAACTACAAGACAACCCC
TCCTGTGCTGGACAGCGACGGCTCATTCTTCCTGTACAGCAAGCTGACAGT
GGACAAGTCCAGATGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGC
ACGAGGCCCTGCACAACCACTACACCCAGAAGTCTCTGAGCCTGTCTCCT
GGCAAG (sequence encoding heavy chain of bevacizumab; SEQ ID NO: 40);
CGGAAGAGAAGA (linker sequence; SEQ ID NO: 41);
GGCTCTGGCGAAGGCAGAGGCAGCCTGCTTACATGTGGCGACGTGGAAG
AGAACCCCGGACCT (T2A sequence; SEQ ID NO: 42);
ATGTATAGAATGCAGCTCCTGTCCTGCATTGCCCTGAGCCTGGCTCTCGTG
ACCAACAGC (IL-2 secretion signal sequence; SEQ ID NO: 43);
GACATCCAGATGACACAGAGCCCCAGCAGCCTGTCTGCCTCTGTGGGAGA
CAGAGTGACCATCACCTGTAGCGCCAGCCAGGACATCTCCAACTACCTGA
ACTGGTATCAGCAAAAGCCCGGCAAGGCCCCTAAGGTGCTGATCTACTTC
ACAAGCAGCCTGCACTCCGGCGTGCCCAGCAGATTTTCTGGCTCTGGCAG
CGGCACCGACTTCACCCTGACCATATCTAGCCTGCAGCCTGAGGACTTCG
CCACCTACTACTGCCAGCAGTACAGCACCGTGCCTTGGACATTTGGCCAG
GGCACAAAGGTGGAAATCAAGCGGACTGTGGCCGCTCCTAGCGTGTTCAT
CTTTCCACCTAGCGACGAGCAGCTGAAGTCTGGCACAGCCTCTGTCGTGT
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GCCTGCTGAACAACTTCTACCCCAGAGAAGCCAAGGTGCAGTGGAAAGTG
GACAATGCCCTGCAGAGCGGCAACAGCCAAGAGAGCGTGACAGAGCAGG
ACTCCAAGGATAGCACCTATAGCCTGAGCAGCACCCTGACACTGAGCAAG
GCCGACTACGAGAAGCACAAAGTGTACGCCTGCGAAGTGACCCACCAGG
GCCTTTCTAGCCCTGTGACCAAGAGCTTCAACCGGGGCGAATGTTAA
(sequence encoding light chain of bevacizumab; SEQ ID NO: 44);
GAGCTCGCTGATCAGCCTCGA (linker sequence; SEQ ID NO: 45);
CTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTC
CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGA
AATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGT
GGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCGGTGGGCTCTATGG (bovine growth hormone polyA tail sequence;
SEQ ID NO: 46);

AAGCTTGAATTCAGCTGACGTGCCTCGGACCGCT (linker sequence; SEQ ID
NO: 47); and
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGC
TCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGG
GCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG (3’ ITR; SEQ
ID NO: 48).

The IL-2 signal sequence encoded by each of SEQ ID NOs: 39 and 43 is
MYRMQLLSCIALSLALVTNS (SEQ ID NO: 49). The T2A sequence encoded by
SEQ ID NO: 42 is GSGEGRGSLLTCGDVEENPGP (SEQ ID NO: 50). SEQ ID NO:
40 encodes the heavy chain of bevacizumab (SEQ ID NO: 6). SEQ ID NO: 44
encodes the light chain of bevacizumab (SEQ ID NO: 5). The last three nucleotides
in SEQ ID NO: 44 are a stop codon.

The vector in Figure 1B is an exemplary AAV vector of 3814 bp (SEQ ID
NO: 51) that includes the following sub-sequences going in the 5’ to 3’ direction:
CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCG
GGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAG
GGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGT (3’ ITR;
SEQ ID NO: 36);
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAG
TTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCC
CGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACG
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TATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTG
GACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATG
CCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCA
TTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTA
CGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCT
TCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTAT
TTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGCGCGCG
CCAGGCGGGGCGGGGCGGGGCGAGGGGLCGGGGCGGGGCGAGGCGGAGA
GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTAT
GGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGG
GCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCG
CGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGG
GCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACG
GCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGG
CCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGC
GTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGC
GGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCG
GCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGG
CTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCG
GCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGC
ACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTGGCGCGGGGCTC
GCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGG
GGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGEGLGEEeeCceea
GAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTAT
GGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGTGCG
GAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGAG
CGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCG
TGCGTCGCCGCGCCGCCGTCCCCTTCTCCCTCTCCAGCCTCGGGGCTGTCC
GCGGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGC
TTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCC
TTCTTCTTTTTCCTACAG (CBA sequence; SEQ ID NO: 37);
CTCCTGGGCAACGTGCTGGTTATTGTGACCGGTGCCACC (linker sequence;
SEQ ID NO: 38);
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ATGTACCGGATGCAGCTGCTGAGCTGTATCGCCCTGTCTCTGGCCCTGGTC
ACCAATTCT (IL-2 secretion signal sequence; SEQ ID NO: 39);
GAGGTGCAGCTGGTGGAATCTGGCGGCGGACTTGTTCAACCTGGCGGCTC
TCTGAGACTGAGCTGTGCCGCTTCTGGCTACGACTTCACCCACTACGGCAT
GAACTGGGTCCGACAGGCCCCTGGCAAAGGCCTTGAATGGGTCGGATGGA
TCAACACCTACACCGGCGAGCCAACATACGCCGCCGACTTCAAGCGGAGA
TTCACCTTCAGCCTGGACACCAGCAAGAGCACCGCCTACCTGCAGATGAA
CAGCCTGAGAGCCGAGGACACCGCCGTGTACTACTGCGCCAAGTATCCCT
ACTACTACGGCACCAGCCACTGGTACTTTGACGTGTGGGGACAGGGCACA
CTGGTCACAGTGTCTAGCGCCTCTACAAAGGGCCCCAGCGTTTTCCCACTG
GCTCCTAGCAGCAAGTCTACCAGCGGAGGAACAGCCGCTCTGGGCTGTCT
GGTCAAGGACTACTTTCCCGAGCCTGTGACCGTGTCCTGGAATTCTGGCGC
TCTGACAAGCGGCGTGCACACCTTTCCAGCTGTGCTGCAAAGCAGCGGCC
TGTACTCTCTGAGCAGCGTCGTGACAGTGCCAAGCAGCTCTCTGGGCACC
CAGACCTACATCTGCAATGTGAACCACAAGCCTAGCAACACCAAGGTGGA
CAAGAAGGTGGAACCCAAGAGCTGCGACAAGACCCACACCGGCAAG
(sequence encoding ranibizumab heavy chain; SEQ ID NO: 52);
CGGAAGAGAAGA (linker sequence; SEQ ID NO: 41);
GGCTCTGGCGAAGGCAGAGGCAGCCTGCTTACATGTGGCGACGTGGAAG
AGAACCCCGGACCT (T2A sequence; SEQ ID NO: 42);
ATGTATAGAATGCAGCTCCTGTCCTGCATTGCCCTGAGCCTGGCTCTCGTG
ACCAACAGC (IL-2 signal secretion sequence; SEQ ID NO: 43);
GACATCCAGCTGACACAGAGCCCCAGCAGCCTGTCTGCCTCTGTGGGAGA
CAGAGTGACCATCACCTGTAGCGCCAGCCAGGACATCTCCAACTACCTGA
ACTGGTATCAGCAAAAGCCCGGCAAGGCCCCTAAGGTGCTGATCTACTTC
ACAAGCAGCCTGCACTCCGGCGTGCCCAGCAGATTTTCTGGCTCTGGCAG
CGGCACCGACTTCACCCTGACCATATCTAGCCTGCAGCCTGAGGACTTCG
CCACCTACTACTGCCAGCAGTACAGCACCGTGCCTTGGACATTTGGCCAG
GGCACAAAGGTGGAAATCAAGCGGACTGTGGCCGCTCCTAGCGTGTTCAT
CTTTCCACCTAGCGACGAGCAGCTGAAGTCTGGCACAGCCTCTGTCGTGT
GCCTGCTGAACAACTTCTACCCCAGAGAAGCCAAGGTGCAGTGGAAAGTG
GACAATGCCCTGCAGAGCGGCAACAGCCAAGAGAGCGTGACAGAGCAGG
ACTCCAAGGATAGCACCTATAGCCTGAGCAGCACCCTGACACTGAGCAAG
GCCGACTACGAGAAGCACAAAGTGTACGCCTGCGAAGTGACCCACCAGG
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GCCTTTCTAGCCCTGTGACCAAGAGCTTCAACCGGGGCGAATGTTAA
(sequence encoding ranibizumab light chain; SEQ ID NO: 53).
GAGCTCGCTGATCAGCCTCGA (linker sequence; SEQ ID NO: 45);
CTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTC
CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGA
AATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGT
GGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCGGTGGGCTCTATGG (bovine growth hormone polyA tail sequence;
SEQ ID NO: 46); and

AAGCTTGAATTCAGCTGACGTGCCTCGGACCGCT (linker; SEQ ID NO: 47);
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGC
TCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGG
GCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG (SEQ ID NO:
48).

The IL-2 signal sequence encoded by each of SEQ ID NOs: 39 and 43 is
MYRMQLLSCIALSLALVTNS (SEQ ID NO: 49). The T2A sequence encoded by
SEQ ID NO: 42 is GSGEGRGSLLTCGDVEENPGP (SEQ ID NO: 50). SEQ ID NO:
52 encodes the heavy chain of ranibizumab
(EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVG
WINTYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPY
YYGTSHWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTKVDKKVEPKSCDKTHTGK; SEQ ID NO: 54). SEQ ID NO: 53
encodes the light chain of bevacizumab (SEQ ID NO: 7). The last three nucleotides
in SEQ ID NO: 53 are a stop codon.

Figure 1C is an exemplary AAV vector of 4573 bp (SEQ ID NO: 55) that
includes the following sub-sequences going in the 5’ to 3’ direction:
CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCG
GGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAG
GGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGT (5’ ITR;
SEQ ID NO: 36);
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAG
TTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCC
CGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACG
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TATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTG
GACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATG
CCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCA
TTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTA
CGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCT
TCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTAT
TTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGCGCGCG
CCAGGCGGGGCGGGGCGGGGCGAGGGGLCGGGGCGGGGCGAGGCGGAGA
GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTAT
GGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGG
GCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCG
CGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGG
GCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACG
GCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGG
CCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGC
GTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGC
GGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCG
GCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGG
CTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCG
GCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGC
ACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTGGCGCGGGGCTC
GCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGG
GGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGEGLGEEeeCceea
GAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTAT
GGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGTGCG
GAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGAG
CGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCG
TGCGTCGCCGCGCCGCCGTCCCCTTCTCCCTCTCCAGCCTCGGGGCTGTCC
GCGGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGC
TTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCC
TTCTTCTTTTTCCTACAG (CBA sequence; SEQ ID NO: 37);
CTCCTGGGCAACGTGCTGGTTATTGTGACCGGTGCCACC (linker sequence;
SEQ ID NO: 38);
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ATGTACCGGATGCAGCTGCTGAGCTGTATCGCCCTGTCTCTGGCCCTGGTC
ACCAATTCT (IL-2 secretion signal sequence; SEQ ID NO: 39);
GAGGTGCAGCTGGTGGAATCTGGCGGCGGACTTGTTCAACCTGGCGGCTC
TCTGAGACTGAGCTGTGCCGCTTCTGGCTACGACTTCACCCACTACGGCAT
GAACTGGGTCCGACAGGCCCCTGGCAAAGGCCTTGAATGGGTCGGATGGA
TCAACACCTACACCGGCGAGCCAACATACGCCGCCGACTTCAAGCGGAGA
TTCACCTTCAGCCTGGACACCAGCAAGAGCACCGCCTACCTGCAGATGAA
CAGCCTGAGAGCCGAGGACACCGCCGTGTACTACTGCGCCAAGTATCCCT
ACTACTACGGCACCAGCCACTGGTACTTTGACGTGTGGGGACAGGGCACA
CTGGTCACAGTGTCTAGCGCCTCTACAAAGGGCCCCAGCGTTTTCCCACTG
GCTCCTAGCAGCAAGTCTACCAGCGGAGGAACAGCCGCTCTGGGCTGTCT
GGTCAAGGACTACTTTCCCGAGCCTGTGACCGTGTCCTGGAATTCTGGCGC
TCTGACAAGCGGCGTGCACACCTTTCCAGCTGTGCTGCAAAGCAGCGGCC
TGTACTCTCTGAGCAGCGTCGTGACAGTGCCAAGCAGCTCTCTGGGCACC
CAGACCTACATCTGCAATGTGAACCACAAGCCTAGCAACACCAAGGTGGA
CAAGAAGGTGGAACCCAAGAGCTGCGACAAGACCCACACCGGCAAG
(sequence encoding ranibizumab heavy chain; SEQ ID NO: 52);
CGGAAGAGAAGA (linker sequence; SEQ ID NO: 41);
GGCTCTGGCGAAGGCAGAGGCAGCCTGCTTACATGTGGCGACGTGGAAG
AGAACCCCGGACCT (T2A sequence; SEQ ID NO: 42);
ATGTATAGAATGCAGCTCCTGTCCTGCATTGCCCTGAGCCTGGCTCTCGTG
ACCAACAGC (IL-2 signal secretion sequence; SEQ ID NO: 43);
GACATCCAGCTGACACAGAGCCCCAGCAGCCTGTCTGCCTCTGTGGGAGA
CAGAGTGACCATCACCTGTAGCGCCAGCCAGGACATCTCCAACTACCTGA
ACTGGTATCAGCAAAAGCCCGGCAAGGCCCCTAAGGTGCTGATCTACTTC
ACAAGCAGCCTGCACTCCGGCGTGCCCAGCAGATTTTCTGGCTCTGGCAG
CGGCACCGACTTCACCCTGACCATATCTAGCCTGCAGCCTGAGGACTTCG
CCACCTACTACTGCCAGCAGTACAGCACCGTGCCTTGGACATTTGGCCAG
GGCACAAAGGTGGAAATCAAGCGGACTGTGGCCGCTCCTAGCGTGTTCAT
CTTTCCACCTAGCGACGAGCAGCTGAAGTCTGGCACAGCCTCTGTCGTGT
GCCTGCTGAACAACTTCTACCCCAGAGAAGCCAAGGTGCAGTGGAAAGTG
GACAATGCCCTGCAGAGCGGCAACAGCCAAGAGAGCGTGACAGAGCAGG
ACTCCAAGGATAGCACCTATAGCCTGAGCAGCACCCTGACACTGAGCAAG
GCCGACTACGAGAAGCACAAAGTGTACGCCTGCGAAGTGACCCACCAGG
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GCCTTTCTAGCCCTGTGACCAAGAGCTTCAACCGGGGCGAATGT (sequence
encoding ranibizumab light chain; SEQ ID NO: 56);
GGCTCCGGAGAGGGCAGAGGAAGTCTGCTAACATGCGGTGACGTCGAGG
AGAATCCTGGCCCA (linker sequence; SEQ ID NO: 57);
ATGGAGAGCGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCA
TCACCGGCACCCTGAACGGCGTGGAGTTCGAGCTGGTGGGCGGCGGAGA
GGGCACCCCCGAGCAGGGCCGCATGACCAACAAGATGAAGAGCACCAAA
GGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCACGTGATGGGCTACGG
CTTCTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACCCCTTCCTGCA
CGCCATCAACAACGGCGGCTACACCAACACCCGCATCGAGAAGTACGAG
GACGGCGGCGTGCTGCACGTGAGCTTCAGCTACCGCTACGAGGCCGGCCG
CGTGATCGGCGACTTCAAGGTGATGGGCACCGGCTTCCCCGAGGACAGCG
TGATCTTCACCGACAAGATCATCCGCAGCAACGCCACCGTGGAGCACCTG
CACCCCATGGGCGATAACGATCTGGATGGCAGCTTCACCCGCACCTTCAG
CCTGCGCGACGGCGGCTACTACAGCTCCGTGGTGGACAGCCACATGCACT
TCAAGAGCGCCATCCACCCCAGCATCCTGCAGAACGGGGGCCCCATGTTC
GCCTTCCGCCGCGTGGAGGAGGATCACAGCAACACCGAGCTGGGCATCGT
GGAGTACCAGCACGCCTTCAAGACCCCGGATGCAGATGCCGGTGAAGAAT
AA (sequence encoding TurboGFP; SEQ ID NO: 58);
GAGCTCGCTGATCAGCCTCGA (linker sequence; SEQ ID NO: 45);
CTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTC
CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGA
AATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGT
GGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCGGTGGGCTCTATGG (bovine growth hormone polyA tail sequence;
SEQ ID NO: 46);
AAGCTTGAATTCAGCTGACGTGCCTCGGACCGCT (linker sequence; SEQ ID
NO: 47); and
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGC
TCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGG
GCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG (3’ ITR; SEQ
ID NO: 48).

The IL-2 signal sequence encoded by each of SEQ ID NOs: 39 and 43 is
MYRMQLLSCIALSLALVTNS (SEQ ID NO: 49). The T2A sequence encoded by
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SEQ ID NO: 42 is GSGEGRGSLLTCGDVEENPGP (SEQ ID NO: 50). SEQ ID NO:
52 encodes the heavy chain of ranibizumab (SEQ ID NO: 54). SEQ ID NO: 56
encodes the light chain of bevacizumab (SEQ ID NO: 7). SEQ ID NO: 58 encodes
TurboGFP
(MESDESGLPAMEIECRITGTLNGVEFELVGGGEGTPEQGRMTNKMKSTKGA
LTFSPYLLSHVMGYGFYHFGTYPSGYENPFLHAINNGGYTNTRIEKYEDGGV
LHVSFSYRYEAGRVIGDFKVMGTGFPEDSVIFTDKIIRSNATVEHLHPMGDND
LDGSFTRTFSLRDGGYYSSVVDSHMHFKSAIHPSILQNGGPMFAFRRVEEDHS
NTELGIVEYQHAFKTPDADAGEE; SEQ ID NO: 59). The last three nucleotides in
SEQ ID NO: 58 is a stop codon.

Figure 1D is an exemplary AAV vector of 3631 bp (SEQ ID NO: 60) that
includes the following sub-sequences going in the 5’ to 3’ direction:
CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCG
GGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAG
GGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGT (5’ ITR;
SEQ ID NO: 36);
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAG
TTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCC
CGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACG
TATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTG
GACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATG
CCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCA
TTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTA
CGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCT
TCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTAT
TTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGCGCGCG
CCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGA
GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTAT
GGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGG
GCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCG
CGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGG
GCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACG
GCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGG
CCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGC
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GTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGC
GGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCG
GCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGG
CTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCG
GCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGC
ACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTGGCGCGGGGCTC
GCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGG
GGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGLCGEGLaEEeeCceea
GAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTAT
GGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGTGCG
GAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGG
CGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCG
TGCGTCGCCGCGCCGCCGTCCCCTTCTCCCTCTCCAGCCTCGGGGCTGTCC
GCGGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGC
TTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCC
TTCTTCTTTTTCCTACAG (CBA sequence; SEQ ID NO: 37);
CTCCTGGGCAACGTGCTGGTTATTGTGACCGGTGCCACC (spacer; SEQ ID
NO: 38);
ATGTACCGGATGCAGCTGCTGAGCTGTATCGCCCTGTCTCTGGCCCTGGTC
ACCAATTCT (IL-2 secretion signal sequence; SEQ ID NO: 39);
AGCGATACCGGCAGACCCTTCGTGGAAATGTACAGCGAGATCCCCGAGAT
CATCCACATGACCGAGGGCAGAGAGCTGGTCATCCCCTGCAGAGTGACAA
GCCCCAACATCACCGTGACTCTGAAGAAGTTCCCTCTGGACACACTGATC
CCCGACGGCAAGAGAATCATCTGGGACAGCCGGAAGGGCTTCATCATCAG
CAACGCCACCTACAAAGAGATCGGCCTGCTGACCTGTGAAGCCACCGTGA
ATGGCCACCTGTACAAGACCAACTACCTGACACACAGACAGACCAACACC
ATCATCGACGTGGTGCTGAGCCCTAGCCACGGCATTGAACTGTCTGTGGG
CGAGAAGCTGGTGCTGAACTGTACCGCCAGAACCGAGCTGAACGTGGGC
ATCGACTTCAACTGGGAGTACCCCAGCAGCAAGCACCAGCACAAGAAACT
GGTCAACCGGGACCTGAAAACCCAGAGCGGCAGCGAGATGAAGAAATTC
CTGAGCACCCTGACCATCGACGGCGTGACCAGATCTGACCAGGGCCTGTA
CACATGTGCCGCCAGCTCTGGCCTGATGACCAAGAAAAACAGCACCTTCG
TGCGGGTGCACGAGAAGGACAAGACCCACACCTGTCCTCCATGTCCTGCT
CCAGAACTGCTCGGCGGACCTTCCGTGTTCCTGTTTCCTCCAAAGCCTAAG
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GACACCCTGATGATCAGCAGAACCCCTGAAGTGACCTGCGTGGTGGTGGA
TGTGTCCCACGAGGATCCCGAAGTGAAGTTCAATTGGTACGTGGACGGCG
TGGAAGTGCACAACGCCAAGACCAAGCCTAGAGAGGAACAGTACAATAG
CACCTACAGAGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGA
ACGGCAAAGAGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCTGCTCCT
ATCGAGAAAACCATCTCCAAGGCCAAGGGCCAGCCTAGGGAACCCCAGG
TTTACACACTGCCTCCAAGCAGGGACGAGCTGACAAAGAACCAGGTGTCC
CTGACCTGCCTGGTCAAGGGCTTCTACCCTTCCGATATCGCCGTGGAATGG
GAGAGCAATGGCCAGCCTGAGAACAACTACAAGACAACCCCTCCTGTGCT
GGACAGCGACGGCTCATTCTTCCTGTACAGCAAGCTGACAGTGGACAAGA
GCAGATGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGC
CCTGCACAACCACTACACCCAGAAGTCCCTGAGCCTGTCTCCTGGATAA
(sequence encoding aflibercept; SEQ ID NO: 61);
GAGCTCGCTGATCAGCCTCGA (linker sequence; SEQ ID NO: 45);
CTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTC
CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGA
AATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGT
GGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCGGTGGGCTCTATGG (bovine growth hormone polyA tail sequence;
SEQ ID NO: 46);

AAGCTTGAATTCAGCTGACGTGCCTCGGACCGCT (linker sequence; SEQ ID
NO: 47); and
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGC
TCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGG
GCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG (3’ ITR; SEQ
ID NO: 48).

The IL-2 signal sequence encoded by SEQ ID NO: 39 is
MYRMQLLSCIALSLALVTNS (SEQ ID NO: 49). SEQ ID NO: 61 encodes
aflibercept (SEQ ID NO: 12). The last three nucleotides in SEQ ID NO: 61 is a stop
codon.

To determine protein expression driven by the AAV vectors shown in Figures
1A-1C, HEK293FT cells were seeded overnight at 7 x 10* cells/well (400 TL per
well) in wells of a 24-well plate. HEK293FT cells were transfected at ~800 ng with
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the AAV vectors shown in Figures 1A-1D using a Jetprime Polypus reagent (used to
generate the data in Lanes 2-5 and 10-13 of Figure 2). HEK293FT cells were also
seeded for six hours at 4 x 10* cells/well (50 TL per well) in wells of a 96-well plate
in the presence of 2 uM etoposide (used to generate the data in Lanes 6-8 and 14-16
of Figure 2). The AAV vector shown in Figure 1A was added into the media with a
multiplicity of infection (MOI) of 7.5 x 104 2.2 x 10°, or 5.5 x 10°. The supernatant
was harvested at 72 hours post-treatment from well and was loaded onto a 4-12% Bolt
protein gel in reducing (lanes 2-8 of Figure 2) and non-reducing conditions (lanes 10-
16 of Figure 2). An anti-ranibizumab antibody detecting the Fab region was used as a
primary antibody, and anti-human IgG was used as the second antibody.

As shown in Figure 2, the heavy chain and light chain ranibizumab were
detected in Lanes 3 and 6-8, and intact ranibizumab (heterodimer) was detected in

lanes 11 and 14-16.

Example 2. Binding Activity of Anti-Human VEGF Monoclonal Antibodies

A set of experiments were performed to determine the binding activity of
bevacizumab produced in HEK293FT cells following transfection with the AAV
vector shown in Figure 1A. A first set of control experiments were performed to
calibrate the plasmon surface resonance instrumentation (using a mouse anti-human
VEGF monoclonal antibody (anti-hVEGF MmAb; R&D, MAB293-100) in buffer or
in conditioned medium (Figure 3A and 3B, respectivey) using recombinant human
VEGF as the binding agent. A second set of experiments were performed to
determine the human VEGF-binding activity of control conditioned medium and
conditioned medium from HEK293TF cells following transfection with the AAV
vector shown in Figure 1A (Figures 4A and 4B, respectively).

The samples, bevacizumab in medium from HEK293TF cells transfected with
the AAV vector shown in Figure 1A or conditioned medium), were prepared by
diluting 1:10 in 1x kinetics buffer (Fortebio, 18-1105) into a 384-well sample plate.
Anti-hVEGF MmAb (R&D, MAB293-100) was diluted at a concentration of 10
ug/mL as a positive control. The capture agent, recombinant human VEGF (R&D,
293-VE-010) was diluted in a series of 1:2 dilution ratio from 200 nM to 3.125 nM.

The binding affinities of the conditioned medium samples and mouse anti-

human VEGF antibody (R&D) samples were measured in 1x kinetics buffer in
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Octet® HTX biosensor instrument. The binding features and Kp values were
generated by the Octet® analysis software, Data Analysis HT10.0. As shown in
Figures 3A-B, the Kp of anti-hVEGF MmADb in buffer was <1.0 x 10> M, and the
anti-hVEGF MmAD in conditioned medium was <1.0 x 102 M. The conditioned
medium itself had no binding affinity and very low intensity (background signal only)
(Figure 4A). In contrast, the conditioned medium including bevacizumab produced
by HEK293TF cells transfected with the AAV vector shown in Figure 1A had high
binding affinity, but low intensity (Figure 4B; Kp <1.0 x 10> M). Figure 4C shows a
table of the loading samples and the respective Kp, Kp errors, equilibrium association
constant (ka), and the dissociation (kdis), and kgis error.

In summary, the anti-hVEGF mouse antibody (R&D) showed high binding
affinity (Kp was lower than measurable range of 1.0 x 1072 M). The bevacizumab
conditioned medium sample showed high binding affinity (Kp was lower than
measurable range). No Kp value could be extrapolated from the binding data of
control conditioned medium sample.

In sum, these data show that the AAV vectors provided herein can result in
expression and secretion of anti-VEGF antibodies and can be used to express anti-

VEGTF antibodies in the inner ear of a mammal.

OTHER EMBODIMENTS

It is to be understood that while the invention has been described in
conjunction with the detailed description thereof, the foregoing description is intended
to illustrate and not limit the scope of the invention, which is defined by the scope of
the appended claims. Other aspects, advantages, and modifications are within the
scope of the following claims.

All publications, patent applications, patents, and other references mentioned
herein are incorporated by reference in their entirety. In case of conflict, the present
specification, including definitions, will control. Section headings and any
descriptions of materials, methods, and examples are illustrative only and not

intended to be limiting.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word “comprise”, and variations such as “comprises” and

“comprising”, will be understood to imply the inclusion of a stated integer or step or
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group of integers or steps but not the exclusion of any other integer or step or group of
integers or steps.

The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be taken as
an acknowledgment or admission or any form of suggestion that that prior publication
(or information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.
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What is claimed is:

1. A method comprising introducing into an inner ear of a mammal a
therapeutically effective amount of an adeno-associated virus (AAV) vector that
comprises a nucleotide sequence encoding

(a) a polypeptide comprising an antibody heavy chain variable domain
operably linked to a signal peptide and a polypeptide comprising an antibody light
chain variable domain operably linked to a signal peptide; or

(b) a polypeptide comprising an antigen-binding antibody fragment operably
linked to a signal peptide.

2. A method for increasing the level of an antibody or an antigen-binding
antibody fragment in an inner ear of a mammal in need thereof, the method
comprising:

introducing into the inner ear of the mammal a therapeutically effective
amount of an AAV vector that comprises a nucleotide sequence encoding

(a) a polypeptide comprising an antibody heavy chain variable domain
operably linked to a signal peptide and a polypeptide comprising an antibody light
chain variable domain operably linked to a signal peptide; or

(b) a polypeptide comprising an antigen-binding antibody fragment linked to a
signal peptide;

wherein the introducing results in an increase in the level of the antibody or

the antigen-binding antibody fragment in the inner ear of the mammal.

3. The method of claim 1 or 2, wherein the antibody or the antigen-binding

antibody fragment binds specifically to vascular endothelial growth factor (VEGF).

4. The method of claim 3, wherein the antibody or antigen-binding antibody
fragment decreases VEGF activity.

5. The method of any one of claims 1-4, wherein the AAV vector further

comprises one or both of a promoter and a Kozak sequence that are operably linked to

the sequence encoding the antibody or the antigen-binding antibody fragment.
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6. The method of claim 5, wherein the AAV vector comprises a promoter
selected from the group consisting of: an inducible promoter, a constitutive promoter,

and a tissue-specific promoter.

7. The method of any one of claims 1-6, wherein the AAV vector further

comprises a polyadenylation signal sequence.

8. The method of any one of claims 1-7, wherein the mammal is a human.

9. The method of any one of claims 1-8, wherein the mammal has been

identified as having an inner ear disorder.

10. The method of any one of claims 1-8, wherein the mammal has been

diagnosed as having an inner ear disorder.

11. The method of any one of claims 1-10, wherein the AAV vector comprises
a nucleic acid sequence encoding a polypeptide comprising an antibody heavy chain
variable domain operably linked to a signal peptide and a polypeptide comprising an

antibody light chain variable domain operably linked to a signal peptide.

12. The method of any one of claims 1-10, wherein the AAV vector comprises
a nucleic acid sequence encoding a polypeptide comprising an antigen-binding

antibody fragment operably linked to a signal.

13. A method for treating an inner ear disorder in a mammal in need thereof,
the method comprising:

introducing into the inner ear of the mammal a therapeutically effective
amount of an AAV vector that comprises a nucleotide sequence encoding:

(a) a polypeptide comprising an antibody heavy chain variable domain
operably linked to a signal peptide and a polypeptide comprising an antibody light
chain variable domain operably linked to a signal peptide; or

(b) a polypeptide comprising an antigen-binding antibody fragment linked to a
signal peptide;
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wherein the introducing results in the treatment of the inner ear disorder in the

mammal.

14. The method of claim 13, wherein the AAV vector further comprises one or
both of a promoter and a Kozak sequence that are operably linked to the sequence

encoding the antibody or the antigen-binding antibody fragment.

15. The method of claim 14, wherein the AAV vector comprises a promoter
selected from the group consisting of: an inducible promoter, a constitutive promoter,

and a tissue-specific promoter.

16. The method of any one of claims 13-15, wherein the AAV vector further

comprises a polyadenylation signal sequence.

17. The method of any one of claims 13-16, wherein the mammal is a human.

18. The method of any one of claims 13-17, wherein the mammal has been

identified as having an inner ear disorder.

19. The method of any one of claims 13-17, wherein the mammal has been

diagnosed as having an inner ear disorder.

20. The method of any one of claims 13-19, wherein the AAV vector
comprises a nucleic acid sequence encoding a polypeptide comprising an antibody
heavy chain variable domain operably linked to a signal peptide and a polypeptide
comprising an antibody light chain variable domain operably linked to a signal

peptide.

21. The method of any one of claims 13-19, wherein the AAV vector
comprises a nucleic acid sequence encoding a polypeptide comprising an antigen-

binding antibody fragment operably linked to a signal.

22. A method of reducing VEGF activity in an inner ear of a mammal in need

thereof, the method comprising:
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introducing into the inner ear of the mammal a therapeutically effective

amount of an AAV vector that comprises a nucleotide sequence encoding

(a) a polypeptide comprising an antibody heavy chain variable domain
operably linked to a signal peptide and a polypeptide comprising an antibody light
chain variable domain operably linked to a signal peptide; or

(b) a polypeptide comprising an antigen-binding antibody fragment linked to a
signal peptide;

wherein the polypeptide of (a) encodes an antibody that binds specifically to
VEGEF and reduces VEGF activity, the polypeptide of (b) encodes an antigen-binding
antibody fragment that binds specifically to VEGF and reduces VEGF activity;

wherein the introducing results in a reduction in VEGF activity in the inner ear

of the mammal.

23. The method of claim 22, wherein the AAV vector further comprises one or
both of a promoter and a Kozak sequence that are operably linked to the sequence

encoding the antibody or the antigen-binding antibody fragment.

24. The method of claim 23, wherein the AAV vector comprises a promoter
selected from the group consisting of: an inducible promoter, a constitutive promoter,

and a tissue-specific promoter.

25. The method of any one of claims 22-24, wherein the AAV vector further

comprises a polyadenylation signal sequence.

26. The method of any one of claims 22-25, wherein the mammal is a human.

27. The method of any one of claims 22-26, wherein the mammal has been

identified or diagnosed as having an acoustic neuroma.

28. The method of any one of claims 22-26, wherein the mammal has been

identified or diagnosed as having a vestibular schwannoma.

29. The method of any one of claims 22-26, wherein the mammal has been

identified or diagnosed as having a neurofibromatosis type 2.
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30. The method of any one of claims 22-29, wherein the AAV vector
comprises a nucleic acid sequence encoding a polypeptide comprising an antibody
heavy chain variable domain operably linked to a signal peptide and a polypeptide
comprising an antibody light chain variable domain operably linked to a signal

peptide.

31. The method of any one of claims 22-29, wherein the AAV vector
comprises a nucleic acid sequence encoding a polypeptide comprising an antigen-

binding antibody fragment operably linked to a signal peptide.

32. A method of treating acoustic neuroma, vestibular schwannoma, or

neurofibromatosis type 2 in an inner ear of a mammal, the method comprising:
introducing into the inner ear of the mammal a therapeutically effective

amount of an AAV vector that comprises a nucleotide sequence encoding

(a) a polypeptide comprising an antibody heavy chain variable domain
operably linked to a signal peptide and a polypeptide comprising an antibody light
chain variable domain operably linked to a signal peptide; or

(b) a polypeptide comprising an antigen-binding antibody fragment linked to a
signal peptide;

wherein the polypeptide of (a) encodes an antibody that binds specifically to
VEGF and reduces VEGF activity, the polypeptide of (b) encodes an antigen-binding
antibody fragment that binds specifically to VEGF and reduces VEGF activity;

wherein the introducing results in treatment of acoustic neuroma, vestibular
schwannoma, or neurofibromatosis type II, respectively, in the inner ear of the

mammal.

33. The method of claim 32, wherein the AAV vector further comprises one or
both of a promoter and a Kozak sequence that are operably linked to the sequence

encoding the antibody or the antigen-binding antibody fragment.
34. The method of claim 33, wherein the AAV vector comprises a promoter

selected from the group consisting of: an inducible promoter, a constitutive promoter,

and a tissue-specific promoter.
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35. The method of any one of claims 32-34, wherein the AAV vector further

comprises a polyadenylation signal sequence.

36. The method of any one of claims 32-35, wherein the mammal is a human.

37. The method of any one of claims 32-36, wherein the mammal has been

identified or diagnosed as having an acoustic neuroma.

38. The method of any one of claims 32-36, wherein the mammal has been

identified or diagnosed as having a vestibular schwannoma.

39. The method of any one of claims 32-36, wherein the mammal has been

identified or diagnosed as having neurofibromatosis type 2.

40. The method of any one of claims 32-39, wherein the AAV vector
comprises a nucleic acid sequence encoding a polypeptide comprising an antibody
heavy chain variable domain operably linked to a signal peptide and a polypeptide
comprising an antibody light chain variable domain operably linked to a signal

peptide.

41. The method of any one of claims 32-40, wherein the AAV vector
comprises a nucleic acid sequence encoding a polypeptide comprising an antigen-

binding antibody fragment operably linked to a signal peptide.

42. The method of any one of claims 1-41, wherein the antibody comprises a
Fc region that includes one or more amino acid substitutions that decreases the half-
life of the antibody in a mammal as compared to a control antibody; or

the antigen-binding antibody fragment thereof has a decreased in vivo halt-life

as compared to a control antigen-binding antibody fragment.

43. A method comprising introducing into an inner ear of a mammal a
therapeutically effective amount of an adeno-associated virus (AAV) vector that
comprises a nucleotide sequence encoding a soluble vascular endothelial growth

factor (VEGF) receptor operably linked to a signal peptide.
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44. A method for increasing the level of a soluble vascular endothelial growth
factor (VEGF) receptor in an inner ear of a mammal in need thereof, the method
comprising:

introducing into the inner ear of the mammal a therapeutically effective
amount of an AAV vector that comprises a nucleotide sequence encoding a soluble
VEGEF receptor operably linked to a signal peptide;

wherein the introducing results in an increase in the level of the soluble VEGF

receptor in the inner ear of the mammal.

45. The method of claim 43 or 44, wherein the soluble VEGF receptor
comprises a portion of an extracellular region of VEGF receptor-1 (VEGFR-1).

46. The method of claim 45, wherein the portion of the extracellular region of

VEGFR-1 comprises a contiguous sequence from wildtype human VEGFR-1.

47. The method of claim 46, wherein the portion of the extracellular region of
VEGFR-1 comprises one or more immunoglobulin-like domains in the extracellular

region from wildtype human VEGFR-1.

48. The method of claim 45, wherein the portion of the extracellular region of
VEGFR-1 comprises a sequence that is at least 90% identical to a contiguous

sequence from wildtype human VEGFR-1.

49. The method of claim 43 or 44, wherein the soluble VEGF receptor
comprises a portion of an extracellular region of VEGF receptor-2 (VEGFR-2).

50. The method of claim 49, wherein the portion of the extracellular region of

VEGFR-2 comprises a contiguous sequence from wildtype human VEGFR-2.
51. The method of claim 50, wherein the portion of the extracellular region of

VEGFR-2 comprises one or more immunoglobulin-like domains in the extracellular

region from wildtype human VEGFR-2.
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52. The method of claim 49, wherein the portion of the extracellular region of
VEGFR-2 comprises a sequence that is at least 90% identical to a contiguous

sequence from wildtype human VEGFR-2.

53. The method of claim 43 or 44, wherein the soluble VEGF receptor
comprises a portion of an extracellular region of VEGFR-1 and a portion of an

extracellular region of VEGFR-2.

54. The method of claim 53, wherein:

the portion of the extracellular region of VEGFR-1 comprises one or more
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-1; and

the portion of the extracellular region of VEGFR-2 comprises one or more

immunoglobulin-like domains in the extracellular region from wildtype human

VEGFR-2.

55, The method of claim 54, wherein the soluble VEGF receptor is aflibercept.

56. The method of claim 43 or 44, wherein the soluble VEGF receptor
comprises a portion of an extracellular region of VEGF receptor-3 (VEGFR-3).

57. The method of claim 56, wherein the portion of the extracellular region of

VEGFR-3 comprises a contiguous sequence from wildtype human VEGFR-3.

58. The method of claim 57, wherein the portion of the extracellular region of
VEGFR-3 comprises one or more immunoglobulin-like domains in the extracellular

region from wildtype human VEGFR-3.

59. The method of claim 56, wherein the portion of the extracellular region of
VEGFR-3 comprises a sequence that is at least 90% identical to a contiguous

sequence from wildtype human VEGFR-3.

60. The method of any one of claims 43-59, wherein the soluble VEGF

receptor comprises a Fc domain.
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61. The method of claim 60, wherein the Fc domain is an I[gG1 Fc domain.

62. The method of claim 61, wherein the IgG1 Fc domain is a human wildtype
IgG1 Fc domain.

63. The method of any one of claims 43-62, wherein the soluble VEGF
receptor decreases the ability of a VEGF to bind to one or more of VEGFR-1,
VEGFR-2, and VEGFR-3.

64. The method of any one of claims 43-63, wherein the AAV vector further
comprises one or both of a promoter and a Kozak sequence that are operably linked to

the sequence encoding the soluble VEGF receptor.

65. The method of claim 64, wherein the AAV vector comprises a promoter
selected from the group consisting of: an inducible promoter, a constitutive promoter,

and a tissue-specific promoter.

66. The method of any one of claims 43-65, wherein the AAV vector further

comprises a polyadenylation signal sequence.

67. The method of any one of claims 43-66, wherein the mammal is a human.

68. The method of any one of claims 43-67, wherein the mammal has been

identified as having an inner ear disorder.

69. The method of any one of claims 43-67, wherein the mammal has been

diagnosed as having an inner ear disorder.

70. A method for treating an inner ear disorder in a mammal in need thereof,
the method comprising:
introducing into the inner ear of the mammal a therapeutically effective
amount of an AAV vector that comprises a nucleotide sequence encoding a soluble
vascular endothelial growth factor (VEGF) receptor operably linked to a signal
peptide;
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wherein the introducing results in the treatment of the inner ear disorder in the

mammal.

71. The method of claim 70, wherein the AAV vector further comprises one or
both of a promoter and a Kozak sequence that are operably linked to the sequence

encoding the soluble VEGF receptor.

72. The method of claim 71, wherein the AAV vector comprises a promoter
selected from the group consisting of: an inducible promoter, a constitutive promoter,

and a tissue-specific promoter.

73. The method of any one of claims 70-72, wherein the AAV vector further

comprises a polyadenylation signal sequence.

74. The method of any one of claims 70-73, wherein the mammal is a human.

75. The method of any one of claims 70-74, wherein the mammal has been

identified as having an inner ear disorder.

76. The method of any one of claims 70-74, wherein the mammal has been

diagnosed as having an inner ear disorder.

77. A method of reducing a VEGF activity in an inner ear of a mammal in
need thereof, the method comprising:
introducing into the inner ear of the mammal a therapeutically effective
amount of an AAV vector that comprises a nucleotide sequence encoding a soluble
vascular endothelial growth factor (VEGF) receptor operably linked to a signal
peptide;
wherein the introducing results in a reduction in the VEGF activity in the inner

ear of the mammal.

78. The method of claim 77, wherein the AAV vector further comprises one or
both of a promoter and a Kozak sequence that are operably linked to the sequence

encoding the soluble VEGF receptor.
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79. The method of claim 78, wherein the AAV vector comprises a promoter
selected from the group consisting of: an inducible promoter, a constitutive promoter,

and a tissue-specific promoter.

80. The method of any one of claims 77-79, wherein the AAV vector further

comprises a polyadenylation signal sequence.

81. The method of any one of claims 77-80, wherein the mammal is a human.

82. The method of any one of claims 77-81, wherein the mammal has been

identified or diagnosed as having an acoustic neuroma.

83. The method of any one of claims 77-81, wherein the mammal has been

identified or diagnosed as having a vestibular schwannoma.

84. The method of any one of claims 77-81, wherein the mammal has been

identified or diagnosed as having a neurofibromatosis type 2.

85. A method of treating acoustic neuroma, vestibular schwannoma, or

neurofibromatosis type 2 in an inner ear of a mammal, the method comprising:
introducing into the inner ear of the mammal a therapeutically effective

amount of an AAV vector that comprises a nucleotide sequence encoding a
nucleotide sequence encoding a soluble vascular endothelial growth factor (VEGF)
receptor operably linked to a signal peptide;

wherein the introducing results in treatment of acoustic neuroma, vestibular
schwannoma, or neurofibromatosis type II, respectively, in the inner ear of the

mammal.
86. The method of claim 85, wherein the AAV vector further comprises one or

both of a promoter and a Kozak sequence that are operably linked to the sequence

encoding the soluble VEGF receptor.

92



18 Mar 2026

2026202084

10

15

20

25

30

87. The method of claim 86, wherein the AAV vector comprises a promoter
selected from the group consisting of: an inducible promoter, a constitutive promoter,

and a tissue-specific promoter.

88. The method of any one of claims 85-87, wherein the AAV vector further

comprises a polyadenylation signal sequence.

89. The method of any one of claims 85-88, wherein the mammal is a human.

90. The method of any one of claims 85-89, wherein the mammal has been

identified or diagnosed as having an acoustic neuroma.

91. The method of any one of claims 85-89, wherein the mammal has been

identified or diagnosed as having a vestibular schwannoma.

92. The method of any one of claims 85-89, wherein the mammal has been

identified or diagnosed as having neurofibromatosis type 2.

93. The method of any one of claims 70-92, wherein the soluble VEGF

receptor comprises a portion of an extracellular region of VEGF receptor-1 (VEGFR-

1.

94. The method of claim 93, wherein the portion of the extracellular region of

VEGFR-1 comprises a contiguous sequence from wildtype human VEGFR-1.

95. The method of claim 94, wherein the portion of the extracellular region of
VEGFR-1 comprises one or more immunoglobulin-like domains in the extracellular

region from wildtype human VEGFR-1.
96. The method of claim 93, wherein the portion of the extracellular region of

VEGFR-1 comprises a sequence that is at least 90% identical to a contiguous

sequence from wildtype human VEGFR-1.
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97. The method of any one of claims 70-92, wherein the soluble VEGF
receptor comprises a portion of an extracellular region of VEGF receptor-2 (VEGFR-

2).

98. The method of claim 97, wherein the portion of the extracellular region of

VEGFR-2 comprises a contiguous sequence from wildtype human VEGFR-2.

99. The method of claim 98, wherein the portion of the extracellular region of
VEGFR-2 comprises one or more immunoglobulin-like domains in the extracellular

region from wildtype human VEGFR-2.

100. The method of claim 97, wherein the portion of the extracellular region
of VEGFR-2 comprises a sequence that is at least 90% identical to a contiguous

sequence from wildtype human VEGFR-2.

101. The method of any one of claims 70-92, wherein the soluble VEGF
receptor comprises a portion of an extracellular region of VEGFR-1 and a portion of

an extracellular region of VEGFR-2.

102. The method of claim 101, wherein:

the portion of the extracellular region of VEGFR-1 comprises one or more
immunoglobulin-like domains in the extracellular region from wildtype human
VEGFR-1; and

the portion of the extracellular region of VEGFR-2 comprises one or more
immunoglobulin-like domains in the extracellular region from wildtype human

VEGFR-2.

103. The method of claim 102, wherein the soluble VEGF receptor is
aflibercept.

104. The method of any one of claims 70-92, wherein the soluble VEGF
receptor comprises a portion of an extracellular region of VEGF receptor-3 (VEGFR-

3).
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105. The method of claim 104, wherein the portion of the extracellular region

of VEGFR-3 comprises a contiguous sequence from wildtype human VEGFR-3.

106. The method of claim 105, wherein the portion of the extracellular region
of VEGFR-3 comprises one or more immunoglobulin-like domains in the

extracellular region from wildtype human VEGFR-3.

107. The method of claim 104, wherein the portion of the extracellular region
of VEGFR-3 comprises a sequence that is at least 90% identical to a contiguous

sequence from wildtype human VEGFR-3.

108. The method of any one of claims 70-107, wherein the soluble VEGF

receptor comprises a Fc domain.

109. The method of claim 108, wherein the Fc domain is an IgG1 Fc domain.

110. The method of claim 109, wherein the IgG1 Fc domain is a human
wildtype IgG1 Fc domain.

111. The method of any one of claims 70-110, wherein the soluble VEGF
receptor decreases the ability of a VEGF to bind to one or more of VEGFR-1,
VEGFR-2, and VEGFR-3.

112. The method of any one of claims 43-111, wherein the AAV vector

further comprises a secretion sequence.
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Sequence Listing

1 Sequence Listing
Information
1-1 File Name 35646089 - AAV-mediated delivery of therapeutic antibodies to the inner ear.xml
1-2 DTD Version V1 3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.3.0
1-5 Production Date 2026-03-17
1-6 Original free text language
code
1-7 Non English free text
language code
2 General Information
2-1 Current application: IP AU
Office
2-2 Current application:
Application number
2-3 Current application: Filing |2026-03-17
date
2-4 Current application: 35646089/VPA/YYE/IXT
Applicant file reference
2-5 Earliest priority application:{US
IP Office
2-6 Earliest priority application:| 62/607665
Application number
2-7 Earliest priority application:| 2017-12-19
Filing date
2-8en Applicant name Akouos, Inc.
2-8 Applicant name: Name
Latin
2-9en Inventor name
2-9 Inventor name: Name Latin
2-10en Invention title AAV-mediated delivery of therapeutic antibodies to the inner ear
2-11 Sequence Total Quantity |61
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3-1 Sequences
3-1-1 Sequence Number [ID] 1
3-1-2 Molecule Type AA
3-1-3 Length 412
3-1-4 Features source 1..412
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-1-5 Residues MIDRQTDTAP SPSYHLLPGR RRTVDAAASR GQGPEPAPGG GVEGVGARGV ALKLFVQLLG 60
CSRFGGAWR AGEAEPSGAA RSASSGREEP QPEEGEEEEE KEEERGPQAR LGARKPGSWI 120
GEAAVCADSA PAARAPQALA RASGRGGRVA RRGAEESGPP HSPSRRGSAS RAGPGRASET 180
MNFLLSW/HW SLALLLYLHH AKWSQAAPNVA EGGGONHHEV VKFMDVYQRS YCHPI ETLVD 240
| FQEYPDEI E YI FKPSCVPL MRCGGCCNDE GLECVPTEES NI TMQ MRI K PHQGQHI GEM 300
SFLQHNKCEC RPKKDRARQE KKSVRGKGKG KRKRKKSRY KSWSVYVGAR CCLMPWSLPG 360
PHPCGPCSER RKHLFVQDPQ TCKCSCKNTD SRCKARQLEL NERTCRCDKP RR 412
3-2 Sequences
3-2-1 Sequence Number [ID] 2
3-2-2 Molecule Type DNA
3-2-3 Length 1239
3-2-4 Features source 1..1239
Location/Qualifiers mol_type=other DNA
organism=Homo sapiens
NonEnglishQualifier Value
3-2-5 Residues ctgacggaca gacagacaga caccgccccc agccccagcet accacctcct ccccggecgg 60
cggcggacag tggacgcggc ggcgagccgc gggcaggggc cggagcccgc gcccggagge 120
ggggt ggagg gggt cgggge tcgeggegtc gcactgaaac ttttcgtcca acttctggge 180
tgttctcget tcggaggagc cgtggtccge gcgggggaag ccgagccgag cggagccgeg 240
agaagt gcta gctcgggccg ggaggagccg cagccggagg agggggagga ggaagaagag 300
aaggaagagg agagggggcc gcagtggcga ctcggcgcetc ggaagccggg ctcatggacg 360
ggt gaggcgg cggt gt gcgc agacagt gct ccagccgcgce gcgcetcccca ggecctggec 420
cgggcct cgg gccggggagg aagagt agct cgccgaggcg ccgaggagag cgggccgecc 480
cacagcccga gccggagagg gagcgcgagc cgcgccggec ccggtcggge ctccgaaacc 540
atgaactttc tgctgtcttg ggtgcattgg agccttgect tgctgctcta cctccaccat 600
gccaagt ggt cccaggctgc acccat ggca gaaggaggag ggcagaatca tcacgaagtg 660
gtgaagttca tggatgtcta tcagcgcagc tactgccatc caatcgagac cctggtggac 720
atcttccagg agtaccctga tgagatcgag tacatcttca agccatcctg tgtgcccctg 780
atgcgat gcg ggggctgctg caatgacgag ggcctggagt gtgtgcccac tgaggagtcc 840
aacat cacca tgcagattat gcggatcaaa cctcaccaag gccagcacat aggagagatg 900
agcttcctac agcacaacaa atgtgaatgc agaccaaaga aagatagagc aagacaagaa 960
aaaaaat cag ttcgaggaaa gggaaagggg caaaaacgaa agcgcaagaa atcccggtat 1020
aagtcctgga gcgtgtacgt tggtgcccgce tgctgtctaa tgccctggag cctccctgge 1080
ccccatccct gtgggcecttg ctcagagcgg agaaagcatt tgtttgtaca agatccgcag 1140
acgtgtaaat gttcctgcaa aaacacagac tcgcgttgca aggcgaggca gcttgagtta 1200
aacgaacgta cttgcagatg tgacaagccg aggcggtga 1239
3-3 Sequences
3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type AA
3-3-3 Length 389
3-3-4 Features source 1..389
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-3-5 Residues MIDRQTDTAP SPSYHLLPGR RRTVDAAASR GQGPEPAPGG GVEGVGARGV ALKLFVQLLG 60
CSRFGGAWR AGEAEPSGAA RSASSGREEP QPEEGEEEEE KEEERGPQAR LGARKPGSWI 120
GEAAVCADSA PAARAPQALA RASGRGGRVA RRGAEESGPP HSPSRRGSAS RAGPGRASET 180
MNFLLSW/HW SLALLLYLHH AKWSQAAPVA EGGGONHHEV VKFMDVYQRS YCHPI ETLVD 240
| FQEYPDEI E YI FKPSCVPL MRCGGCCNDE GLECVPTEES NI TMQ MRI K PHQGQHI GEM 300
SFLQHNKCEC RPKKDRARQE KKSVRGKGKG KRKRKKSRP CGPCSERRKH LFVQDPQICK 360
CSCKNTDSRC KARQLELNER TCRCDKPRR 389
3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type DNA
3-4-3 Length 1170
3-4-4 Features source 1..1170
Location/Qualifiers mol_type=other DNA
organism=Homo sapiens
NonEnglishQualifier Value
3-4-5 Residues ctgacggaca gacagacaga caccgccccc agccccagcet accacctcct ccccggecgg 60
cggcggacag tggacgcggc ggcgagccgc gggcaggggc cggagcccgc gcccggagge 120
ggggt ggagg gggt cggggce tcgcggegtc gcactgaaac ttttcgtcca acttctggge 180
tgttctcgct tcggaggagc cgtggtccgc gcgggggaag ccgagccgag cggagccgeg 240
agaagtgcta gctcgggccg ggaggagccg cagccggagg agggggagga ggaagaagag 300
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aaggaagagg
ggt gaggcgg
cgggcct cgg
cacagcccga
atgaactttc
gccaagt ggt
gt gaagttca
atcttccagg

gcagt ggcga
agacagt gct
aagagt agct
gagcgcgagce
ggt gcat t gg
acccat ggca
t cagcgcagce
t gagat cgag

agagggggcc
cggt gt gcge
gccggggagg
gccggagagg
tgctgtcttg
cccaggcet gc
tggatgtcta
agt accct ga

ctcggegcetc
ccagccgege
cgccgaggeg
cgcgeeggec
agcct t geet
gaaggaggag
tactgccatc
tacatcttca

ggaagccggg
gcgcet ceeca
ccgaggagag
ccggt cggge
tgctgctcta
ggcagaat ca
caat cgagac
agccatcctg

ct cat ggacg
ggccct ggece
cgggccgceece
ct ccgaaacc
cctccaccat
t cacgaagt g
cct ggt ggac
tgtgcccectg

360
420
480
540
600
660
720
780

atgcgat gcg ggggctgct g caat gacgag ggcct ggagt gtgtgcccac tgaggagtcc 840
aacat cacca tgcagattat gcggatcaaa cctcaccaag gccagcacat aggagagatg 900
agcttcctac agcacaacaa atgtgaatgc agaccaaaga aagatagagc aagacaagaa 960
aaaaaat cag ttcgaggaaa gggaaagggg caaaaacgaa agcgcaagaa atcccgtccc 1020
tgtgggcctt gctcagagcg gagaaagcat ttgtttgtac aagatccgca gacgtgtaaa 1080
tgttcctgca aaaacacaga ctcgcgttgc aaggcgaggc agcttgagtt aaacgaacgt 1140
acttgcagat gtgacaagcc gaggcggtga 1170
3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type AA
3-5-3 Length 214
3-5-4 Features REGION 1..214
Location/Qualifiers note=Bevacizumab light chain variable domain
source 1..214
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-5-5 Residues DI QUIQSPSS LSASVGDRVT | TCSASQDI S NYLNWYQQKP GKAPKVLI YF TSSLHSGVPS 60
RFSGSGSGTD FTLTI SSLQP EDFATYYCQQ YSTVPWIFGQ GTKVEI KRTV AAPSVFI FPP 120
SDEQLKSGTA SWWCLLNNFY PREAKVQVAKY DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 180
LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC 214
3-6 Sequences
3-6-1 Sequence Number [ID] 6
3-6-2 Molecule Type AA
3-6-3 Length 453
3-6-4 Features REGION 1..453
Location/Qualifiers note=Bevacizumab heavy chain variable domain
source 1..453
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-6-5 Residues EVQLVESGGG LVQPGGSLRL SCAASGYTFT NYGWNW/RQA PGKGLEW/GW | NTYTGEPTY 60
AADFKRRFTF SLDTSKSTAY LQWNSLRAED TAVYYCAKYP HYYGSSHWYF DVWGQGTLVT 120
VSSASTKGPS VFPLAPSSKS TSGGTAALGC LVKDYFPEPV TVSWNSGALT SGVHTFPAVL 180
QSSGLYSLSS WTVPSSSLG TQTYI CNVNH KPSNTKVDKK VEPKSCDKTH TCPPCPAPEL 240
LGGPSVFLFP PKPKDTLM S RTPEVTCVWV DVSHEDPEVK FNWYVDGVEV HNAKTKPREE 300
QYNSTYRWS VLTVLHQDW. NGKEYKCKVS NKALPAPI EK Tl SKAKGQPR EPQVYTLPPS 360
REEMTKNQVS LTCLVKGFYP SDI AVEWESN GQPENNYKTT PPVLDSDGSF FLYSKLTVDK 420
SRWQQGNVFS CSVMHEALHN HYTQKSLSLS PG&K 453
3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 214
3-7-4 Features REGION 1..214
Location/Qualifiers note=Ranibizumab light chain variable domain
source 1..214
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-7-5 Residues DI QLTQSPSS LSASVGDRVT | TCSASQDI S NYLNWYQQKP GKAPKVLI YF TSSLHSGVPS 60
RFSGSGSGTD FTLTI SSLQP EDFATYYCQQ YSTVPWIFGQ GTKVEI KRTV AAPSVFI FPP 120
SDEQLKSGTA SVVCLLNNFY PREAKVQ/AKY DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 180
LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC 214
3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 231
3-8-4 Features REGION 1..231

Location/Qualifiers

NonEnglishQualifier Value

note=Ranibizumab heavy chain variable domain

source 1..231

mol_type=protein
organism=synthetic construct
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3-8-5 Residues EVQLVESGGG LVQPGGSLRL SCAASGYDFT HYGWNWRQA PGKGLEW/GW | NTYTGEPTY 60
AADFKRRFTF SLDTSKSTAY LQWNSLRAED TAVYYCAKYP YYYGITSHWYF DVWWGQGTLVT 120
VSSASTKGPS VFPLAPSSKS TSGGTAALGC LVKDYFPEPV TVSWNSGALT SGVHTFPAVL 180
QSSCGLYSLSS WTVPSSSLG TQTYI CNVNH KPSNTKVDKK VEPKSCDKTH L 231
3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 22
3-9-4 Features REGION 1..22
Location/Qualifiers note=Signal peptide
source 1..22
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-95 Residues MEFFKKTALA ALVMGFSGAA LA 22
3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 22
3-10-4 Features REGION 1..22
Location/Qualifiers note=Signal peptide
source 1..22
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-10-5 Residues MKYLLPTAAA GLLLLAAQPA MA 22
3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type DNA
3-11-3 Length 17
3-11-4 Features source 1..17
Location/Qualifiers mol_type=other DNA
organism=Homo sapiens
NonEnglishQualifier Value
3-11-5 Residues aaat aaaata cgaaatg 17
3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type AA
3-12-3 Length 431
3-12-4 Features REGION 1..431
Location/Qualifiers note=Aflibercept
source 1..431
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-12-5 Residues SDTGRPFVEM YSEI PEI | HM TEGRELVI PC RVTSPNI TVT LKKFPLDTLI PDGKRI | WDS 60
RKGFI | SNAT YKEI GLLTCE ATVNGHLYKT NYLTHRQTNT || DWLSPSH G ELSVGEKL 120
VLNCTARTEL NVG DFNVEY PSSKHQHKKL VNRDLKTQSG SEMKKFLSTL TI DGVTRSDQ 180
GLYTCAASSG LMIKKNSTFV RVHEKDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR 240
TPEVTCVWVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N 300
GKEYKCKVSN KALPAPI EKT | SKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS 360
DI AVEVESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH 420
YTQKSLSLSP G 431
3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type AA
3-13-3 Length 206
3-13-4 Features source 1..206
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-13-5 Residues APMAEGGGON HHEVWKFMDV YQRSYCHPI E TLVDI FQEYP DEI EYI FKPS CVPLMRCGGC 60
CNDEGLECVP TEESNI TMQ MRl KPHQGH | GEMSFLQHN KCECRPKKDR ARQEKKSVRG 120
KGKGKRKRK KSRYKSWSVY VGARCCLMPW SLPGPHPCGP CSERRKHLFV QDPQTCKCSC 180
KNTDSRCKAR QLELNERTCR CDKPRR 206
3-14 Sequences
3-14-1 Sequence Number [ID] 14
3-14-2 Molecule Type AA
3-14-3 Length 186
3-14-4 Features source 1..186
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Location/Qualifiers

NonEnglishQualifier Value

mol_type=protein
organism=Homo sapiens

3-14-5 Residues PVSQPDAPGH QRKWWSW DV YTRATCQPRE VWVPLTVELM GTVAKQLVPS CVTVQRCGGC 60
CPDDGLECVP TGQHQVRMQ LM RYPSSQL GEMSLEEHSQ CECRPKKKDS AVKPDRAATP 120
HHRPQPRSVP GWDSAPGAPS PADI THPTPA PGPSAHAAPS TTSALTPGPA AAAADAAASS 180
VAKGGA 186
3-15 Sequences
3-15-1 Sequence Number [ID] 15
3-15-2 Molecule Type AA
3-15-3 Length 116
3-15-4 Features source 1..116
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-15-5 Residues AHYNTEI LKS | DNEWRKTQC MPREVCI DVG KEFGVATNTF FKPPCVSVYR CGGCCNSEGL 60
QCWNTSTSYL SKTLFEI TVP LSQGPKPVTI SFANHTSCRC MSKLDVYRQV HSI | RR 116
3-16 Sequences
3-16-1 Sequence Number [ID] 16
3-16-2 Molecule Type AA
3-16-3 Length 117
3-16-4 Features source 1..117
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-16-5 Residues FAATFYDI ET LKVI DEEWQR TQCSPRETCV EVASELGKST NTFFKPPCVN VFRCGGCCNE 60
ESLI CWNTST SYI SKQLFEI SVPLTSVPEL VPVKVANHTG CKCLPTAPRH PYSI | RR 117
3-17 Sequences
3-17-1 Sequence Number [ID] 17
3-17-2 Molecule Type AA
3-17-3 Length 687
3-17-4 Features source 1..687
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-17-5 Residues M/SYWDTGVL LCALLSCLLL TGSSSGSKLK DPELSLKGTQ HI MQAGQTLH LQCRGEAAHK 60
WELPEMVSKE SERLSI TKSA CGRNGKQFCS TLTLNTAQAN HTGFYSCKYL AVPTSKKKET 120
ESAI YI FI SD TGRPFVEMYS EI PEI | HMTE GRELVI PCRV TSPNI TVTLK KFPLDTLI PD 180
GKRI | WOSRK GFI | SNATYK El GLLTCEAT VNGHLYKTNY LTHRQTNTI | DVQ STPRPV 240
KLLRGHTLVL NCTATTPLNT RVQVIWSYPD EKNKRASVRR RI DQSNSHAN | FYSVLTI DK 300
MNKDKGLYT CRVRSGPSFK SVNTSVHI YD KAFI TVKHRK QQVLETVAGK RSYRLSMKVK 360
AFPSPEVWW. KDGLPATEKS ARYLTRGYSL || KDVTEEDA GNYTI LLSI K QSNVFKNLTA 420
TLI VNVKPQ  YEKAVSSFPD PALYPLGSRQ | LTCTAYA P QPTI KWFWHP CNHNHSEARC 480
DFCSNNEESF | LDADSNVGN RI ESI TQRVA | | EGKNKMAS TLWADSRI S @ Yl Cl ASNK 540
VGTVGRNI SF Yl TDVPNGFH VNLEKMPTEG EDLKLSCTVN KFLYRDVTW LLRTVNNRTM 600
HYSI SKQKMA | TKEHSI TLN LTI MWVSLQD SGTYACRARN VYTGEEI LQK KEI TI RGEHC 660
NKKAVFSRI S KFKSTRNDCT TQSNVKH 687
3-18 Sequences
3-18-1 Sequence Number [ID] 18
3-18-2 Molecule Type DNA
3-18-3 Length 2064
3-18-4 Features source 1..2064
Location/Qualifiers mol_type=other DNA
organism=Homo sapiens
NonEnglishQualifier Value
3-18-5 Residues at ggt cagct actgggacac cggggtcctg ctgtgcgecge tgctcagetg tctgettctc 60

acaggatcta
cacat cat gc
tggtctttgce
t gt ggaagaa
cacact ggct
gaat ct gcaa
gaaat ccccg
acgtcaccta
ggaaaacgca
gaaat agggc
ctcacacatc
aaattactta
agagt t caaa
cgaat t gacc
at gcagaaca
tctgttaaca

gttcaggttc
aagcaggcca
ct gaaat ggt
at ggcaaaca
tctacagctg
tctatatatt
aaat t at aca
acat cact gt
t aat ct ggga
ttctgacctg
gacaaaccaa
gaggccat ac
t gacct ggag
aaagcaattc
aagacaaagg
cctcagt gca

aaaat t aaaa
gacact gcat
gagt aaggaa
attctgcagt
caaatatcta
tattagt gat
cat gact gaa
tactttaaaa
cagt agaaag
t gaagcaaca
t acaat cata
tcttgtcctc
ttaccct gat
ccat gccaac
actttatact
t at at at gat

gat cct gaac
ctccaat gca
agcgaaaggc
actttaacct
gctgtaccta
acaggt agac
ggaagggagc
aagtttccac
ggcttcatca
gt caat gggc
gat gt ccaaa
aattgtactg
gaaaaaaat a
atattctaca
tgtcgtgtaa
aaagcattca

tgagtttaaa
ggggggaagce
t gagcat aac
t gaacacagc
cttcaaagaa
ctttcgtaga
tcgtcattcce
ttgacacttt
t at caaat gc
atttgtataa
t aagcacacc
ctaccact cc
agagagcttc
gtgttcttac
ggagt ggacc
tcact gt gaa

aggcacccag
agcccat aaa
t aaat ct gcc
t caagcaaac
gaaggaaaca
gat gt acagt
ctgcecgggtt
gat ccct gat
aacgt acaaa
gacaaact at
acgcccagt ¢
cttgaacacg
cgt aaggcga
tattgacaaa
at cattcaaa
acat cgaaaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
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cagcaggt gc
gcatttccct
gctcgetatt
gggaattata
actctaattg
ccggctctct
caacct acaa
gacttttgtt
agaat t gaga
accttggttg
gttgggactg
gttaacttgg
aagttcttat
cact acagta
cttaccatca
gt at acacag
aacaaaaagg
acacaaagt a

tt gaaaccgt
cgccggaagt
t gact cgt gg
caatcttgct
t caat gt gaa
acccact ggg
t caagt ggt t
ccaat aat ga
gcat cact ca
tggctgactc
t gggaagaaa
aaaaaat gcc
acagagacgt
ttagcaagca
tgaatgtttc
gggaagaaat
ctgttttcte
at gt aaaaca

agct ggcaag
tgtatggtta
ctactcgtta
gagcat aaaa
accccagatt
cagcagacaa
ct ggcacccce
agagtccttt
gcgcat ggca
tagaatttct
cataagcttt
gacggaagga
tacttggatt
aaaaat ggcc
cct gcaagat
cct ccagaag
tcggatctcc
ttaa

cggtcttacc
aaagat gggt
attat caagg
cagt caaatg
t acgaaaagg
atcctgactt
t gt aaccata
atcctggatg
at aat agaag
ggaat ct aca
tat at cacag
gaggacct ga
ttactgcgga
at cact aagg
t caggcacct
aaagaaatta
aaatttaaaa

ggctctct at
tacct gcgac
acgt aact ga
tgtttaaaaa
ccgtgtcatc
gtaccgcat a
atcattccga
ct gacagcaa
gaaagaat aa
tttgcatagc
at gt gccaaa
aactgtcttg
cagtt aat aa
agcact ccat
at gcct gcag
caat cagagg
gcacaaggaa

gaaagt gaag
t gagaaat ct
agaggat gca
cct cact gcc
gtttccagac
t ggt at ccct
agcaaggt gt
cat gggaaac
gat ggct agc
ttccaat aaa
tgggtttcat
cacagtt aac
cagaacaatg
cactcttaat
agccaggaat
t gagcact gc
tgattgtacc

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2064

3-19

3-19-1
3-19-2
3-19-3
3-19-4

3-19-5

Sequences

Sequence Number [ID]

Molecule Type
Length
Features

Location/Qualifiers

NonEnglishQualifier Value

Residues

19
AA
733

source 1..733

mol_type=protein
organism=Homo sapiens

M/SYWDTGVL
WSL PEMVSKE
ESAI YI FI SD
GKRI | WDSRK
KLLRGHTLVL
MONKDKGLYT
AFPSPEVWWL
TLI VNVKPQ
DFCSNNEESF
VGTVGRNI SF
HYSI SKQKMA
PYLLRNLSDH
LSSSSSSSSS

LCALLSCLLL
SERLSI TKSA
TGRPFVEMYS
GFI | SNATYK
NCTATTPLNT
CRVRSGPSFK
KDGLPATEKS
YEKAVSSFPD
| LDADSNMGN
Y| TDVPNGFH
| TKEHSI TLN
TVAI SSSTTL
SSS

TGSSSGSKLK
CGRNGKQFCS
El PEI | HMTE
El GLLTCEAT
RVQMMSYPD
SVNTSVHI YD
ARYLTRGYSL
PALYPLGSRQ
RI ESI TQRMA
VNLEKNMPTEG
LTI MNVSLQD
DCHANGVPEP

DPELSLKGTQ HI MQAGQTLH

TLTLNTAQAN
GRELVI PCRV
VNGHL YKTNY
EKNKRASVRR
KAFI TVKHRK
| I KDVTEEDA
| LTCTAYd P
| I EGKNKIVAS
EDLKLSCTVN
SGTYACRARN
Q TWFKNNHK

HTGFYSCKYL
TSPNI TVTLK
LTHRQTNTI |
Rl DQSNSHAN
QQVLETVAGK
GNYTI LLSI K
QPTI KWEWHP
TLWADSRI S
KFLYRDVTW
VYTGEEI LK
| QQEPELYTS

LQCRGEAAHK
AVPTSKKKET
KFPLDTLI PD
DVQ STPRPV
| FYSVLTI DK
RSYRLSMKVK
QSNVFKNLTA
CNHNHSEARC
G YI G ASNK

60

120
180
240
300
360
420
480
540

LLRTVNNRTM 600

KEI TI RDQEA
TSPSSSSSSP

660
720
733

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
DNA
2202

source 1..2202
mol_type=other DNA
organism=Homo sapiens

at ggt cagct
acaggatcta
cacat cat gc
tggtctttge
t gt ggaagaa
cacact ggct
gaat ct gcaa
gaaat ccccg
acgtcaccta
ggaaaacgca
gaaat agggc
ctcacacatc
aaattactta
agagt t caaa
cgaat t gacc
at gcagaaca
tctgttaaca
cagcaggt gc
gcatttccct
gctcgctatt
gggaattata
actctaattg
ccggetctct
caacct acaa
gacttttgtt
agaat t gaga
accttggttg

act gggacac
gttcaggttc
aagcaggcca
ct gaaat ggt
at ggcaaaca
tctacagctg
tctatatatt
aaattataca
acat cact gt
t aat ct ggga
ttctgacctg
gacaaaccaa
gaggccat ac
t gacct ggag
aaagcaattc
aagacaaagg
cct cagt gca
tt gaaaccgt
cgccggaagt
t gact cgt gg
caat cttgct
t caat gt gaa
acccact ggg
t caagt ggt t
ccaat aat ga
gcat cactca
tggct gactc

cggggtcctg
aaaatt aaaa

gacact gcat
gagt aaggaa
attctgcagt
caaatatcta
tattagt gat
cat gact gaa
tactttaaaa
cagt agaaag
t gaagcaaca
t acaat cata
tcttgtccte
ttaccct gat
ccat gccaac
actttatact
tat at at gat
agct ggcaag
tgtatggtta
ctactcgtta
gagcat aaaa
accccagatt
cagcagacaa
ctggcacccc
agagtccttt
gcgcat ggca
tagaatttct

ct gt gcgcgce
gat cct gaac
ctccaat gca
agcgaaaggc
act ttaacct
gctgtaccta
acaggt agac
ggaagggagc
aagtttccac
ggcttcatca
gt caat gggc
gat gt ccaaa
aattgtactg
gaaaaaaat a
atattctaca
tgtcgtgtaa
aaagcattca
cggtcttacc
aaagat gggt
att at caagg
cagt caaat g
t acgaaaagg
atcct gactt
t gt aaccata
atcctggatg
at aat agaag
ggaat ct aca

tgctcagctg
tgagtttaaa
ggggggaagce
t gagcat aac
t gaacacagc
cttcaaagaa
ctttcgtaga
tcgtcattcce
ttgacacttt
t at caaat gc
atttgtataa
t aagcacacc
ctaccactcc
agagagcttc
gtgttcttac
ggagt ggacc
t cact gt gaa
ggctctctat
tacct gcgac
acgt aact ga
tgtttaaaaa
ccgtgtcatc
gtaccgcat a
atcattccga
ct gacagcaa
gaaagaat aa
tttgcatagc

tctgcttctc
aggcacccag
agcccat aaa
taaat ct gcc
t caagcaaac
gaaggaaaca
gat gt acagt
ctgccgggtt
gat ccct gat
aacgt acaaa
gacaaact at
acgcccagtc
cttgaacacg
cgt aaggcga
tatt gacaaa
atcattcaaa
acat cgaaaa
gaaagt gaag
t gagaaat ct
agaggat gca
cct cact gcc
gtttccagac
t ggt at ccct
agcaaggt gt
cat gggaaac
gat ggct agc
ttccaat aaa

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
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gtt gggact g
gttaacttgg

aagttcttat
cact acagt a
cttaccatca
gt at acacag
ccat acct cc
gact gt catg
at acaacaag
ttgtcatcat

t gggaagaaa
aaaaaat gcc
acagagacgt
ttagcaagca
tgaatgtttc
gggaagaaat
t gcgaaacct
ct aat ggt gt
agcct gaact
cat catcatc

cat aagcttt
gacggaagga
tacttggatt
aaaaat ggcc
cct gcaagat
cct ccagaag
cagt gat cac
ccccgagect
gtat acat ca
gtcatcatca

t at at cacag
gaggacct ga
ttactgcgga
at cact aagg
t caggcacct
aaagaaatta
acagt ggcca
cagat cact t
acgt caccat
tcat cat cat

at gt gccaaa
aactgtcttg
cagttaat aa
agcact ccat
atgcct gcag
caat cagaga
tcagcagttc
ggttt aaaaa
cgtcatcgtc

ag

tgggtttcat
cacagt t aac
cagaacaat g
cact ctt aat
agccaggaat
t caggaagca
caccacttta
caaccacaaa
at cat cacca

1680
1740
1800
1860
1920
1980
2040
2100
2160
2202

3-21

3-21-1
3-21-2
3-21-3
3-21-4

3-21-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

21
AA
541

source 1..541

mol_type=protein
organism=Homo sapiens

M/SYWDTGVL
WSL PEMVSKE
ESAI YI FI SD
GKRI | WDSRK
KLLRGHTLVL
MONKDKGLYT
AFPSPEVWWL
TLI VNVKPQ
DFCSNNEESF
P

LCALLSCLLL
SERLSI TKSA
TGRPFVEMYS
GFI | SNATYK
NCTATTPLNT
CRVRSGPSFK
KDGLPATEKS
YEKAVSSFPD
| LDADSNMGN

TGSSSGSKLK
CGRNGKQFCS
El PEI | HMTE
El GLLTCEAT
RVQMMSYPD
SVNTSVHI YD
ARYLTRGYSL
PALYPLGSRQ
RI ESI TQRMA

DPELSLKGTQ H MOAGQTLH

TLTLNTAQAN
GRELVI PCRV
VNGHL YKTNY
EKNKRASVRR
KAFI TVKHRK
| I KDVTEEDA
| LTCTAYAd P
I I EGKNKLPP

HTGFYSCKYL
TSPNI TVTLK
LTHRQTNTI

Rl DQSNSHAN
QQVLETVAGK
GNYTI LLSI K
QPTI KWFWHP
ANSSFM._PPT

L QCRGEAAHK
AVPTSKKKET
KFPLDTLI PD
DvQ STPRPV
I FYSVLTI DK
RSYRLSMKVK
QSNVFKNLTA
CNHNHSEARC
SFSSNYFHFL

60

120
180
240
300
360
420
480
540
541

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
DNA
1626

source 1..1626
mol_type=other DNA
organism=Homo sapiens

at ggt cagct
acaggatcta
cacat cat gc
tggtctttgc
t gt ggaagaa
cacact ggct
gaat ct gcaa
gaaat ccccg
acgtcaccta
ggaaaacgca
gaaat agggc
ctcacacatc
aaattactta
agagttcaaa
cgaat t gacc
at gcagaaca
tctgttaaca
cagcaggt gc
gcatttccct
gctcgetatt
gggaattata
actctaattg
ccggctctct
caacct acaa
gacttttgtt
agaat t gaga
gct aacagtt
ccgtga

act gggacac
gttcaggttc
aagcaggcca
ct gaaat ggt
at ggcaaaca
tctacagctg
tctatatatt
aaattataca
acat cact gt
t aat ct ggga
ttctgacctg
gacaaaccaa
gaggccat ac
t gacct ggag
aaagcaattc
aagacaaagg
cct cagt gca
tt gaaaccgt
cgccggaagt
t gact cgt gg
caatcttgct
t caat gt gaa
acccact ggg
t caagt ggt t
ccaat aat ga
gcat cactca
ctttcatgtt

cggggtcctg
aaaatt aaaa

gacact gcat
gagt aaggaa
attctgcagt
caaatatcta
tattagt gat
cat gact gaa
tactttaaaa
cagt agaaag
t gaagcaaca
tacaat cata
tcttgtectc
ttaccctgat
ccat gccaac
actttatact
t at at at gat
agct ggcaag
tgtatggtta
ctactcgtta
gagcat aaaa
accccagatt
cagcagacaa
ctggcacccce
agagtccttt
gcgcat ggca
gccacct aca

ct gt gcgege
gat cct gaac
ctccaat gca
agcgaaaggc
actttaacct
gctgtaccta
acaggt agac
ggaagggagc
aagtttccac
ggcttcatca
gt caat gggc
gat gt ccaaa
aattgtactg
gaaaaaaat a
atattctaca
t gt cgt gt aa
aaagcattca
cggtcttacc
aaagat gggt
attat caagg
cagt caaatg
t acgaaaagg
at cct gactt
t gt aaccata
atcctggatg
at aat agaag
agcttctett

tgctcagetg
tgagtttaaa
ggggggaagce
t gagcat aac
t gaacacagc
cttcaaagaa
ctttcgtaga
tcgtcattcc
ttgacacttt
t at caaat gc
atttgtataa
t aagcacacc
ctaccactcc
agagagcttc
gtgttcttac
ggagt ggacc
t cact gt gaa
ggctctct at
tacct gcgac
acgt aact ga
tgtttaaaaa
ccgtgtcatc
gtaccgcata
atcattccga
ct gacagcaa
gaaagaat aa
ccaactactt

tctgcttcte
aggcacccag
agcccat aaa
taaat ct gcc
t caagcaaac
gaaggaaaca
gat gt acagt
ctgcecgggt t
gat ccct gat
aacgt acaaa
gacaaact at
acgcccagtc
cttgaacacg
cgt aaggcga
tatt gacaaa
atcattcaaa
acat cgaaaa
gaaagt gaag
t gagaaat ct
agaggat gca
cct cact gcc
gtttccagac
t ggt at ccct
agcaaggt gt
cat gggaaac
gcttccacca
ccatttcctt

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
1626

3-23

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

3-23-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

23
AA
732

source 1..732

mol_type=protein
organism=Homo sapiens

SKLKDPELSL KGTQH MOAG QTLHLQCRGE AAHKWSLPEM VSKESERLSI

TKSACGRNGK

60
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QFCSTLTLNT
HMTEGREL VI
CEATVNGHLY
SYPDEKNKRA
HI YDKAFI TV
GYSLI | KDVT
GSRQ LTCTA
QRVAI | EGKN
PTEGEDLKLS
SLQDSGTYAC
VPEPQ TWFK
TVQGTSDKSN

AQANHTGFYS CKYLAVPTSK
PCRVTSPNI T VTLKKFPLDT
KTNYLTHRQT NTI | DVQ ST
SVRRRI DQSN SHANI FYSVL
KHRKQQVLET VAGKRSYRLS
EEDAGNYTI L LS| KQSNVFK
YG PQPTI KW FWHPCNHNHS
KMASTLWAD SR SG VI CI
CTVNKFLYRD VTW LLRTVN
RARNVYTGEE | LQKKEI TI R
NNHKI QQEPG | | LGPGSSTL
LE

KKETESAI YI

FI SDTGRPFV

L1 PDGKRI | W DSRKGFI | SN

PRPVKLLRGH
TI DKMONKDK
MKVKAFPSPE
NLTATLI VNV
EARCDFCSNN
ASNKVGTVGR
NRTMVHYSI SK
DQEAPYLLRN
FI ERVTEEDE

TLVLNCTATT
GLYTCRVRSG
VWL KDGLPA
KPQ YEKAVS
EESFI LDADS
NI SFYI TDVP
QKMAI TKEHS
LSDHTVAI SS
GVYHCKATNQ

EMYSEI PEI | 120
ATYKEI GLLT 180
PLNTRVQVTW 240
PSFKSVNTSV 300
TEKSARYLTR 360
SFPDPALYPL 420
NVGNRI ESI T 480
NGFHVNLEKM 540
| TLNLTI M\V 600
STTLDCHANG 660
KGSVESSAYL 720

732

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

737

source 1..737
mol_type=protein
organism=Mus musculus

YGSGSKLKVP ELSLKGTQHV MOAGQTLFLK
GRDNRQFCST LTLDTAQANH TGLYTCRYLP
| PKLVHMIEG RQLI | PCRVT SPNVTVTLKK
| GLLNCEATV NGHLYQTNYL THRQTNTI LD
VQVBWNYPGK ATKRASI RQR | DRSHSHNNV
FNTSVHVYEK GFl SVKHRKQ PVQETTAGRR
RYLVHGYSLI | KDVTTEDAG DYTI LLG KQ
PLYPLGSRQV LTCTVYG PR PTI TW.WHPC
| ESI SQRMIV | EGTNKTVST LWADSQTPG
SLEKVMPAEGE DLKLSCVWNK FLYRDI TW L
VI KNVSLEDS GTYACRARNI YTGEDI LRKT
CQARGVPAPQ | TWEKNNHKI  QQEPG | LGP
SAAYLTVQGT SDKSNLE

CRGEAAHSWS
TSTSKKKKAE
FPFDTLTPDG
VQ RPPSPVR
FHSVLKI NNV
SYRLSMKVKA
SRLFKNLTAT
HHNHSKERYD
| YSCRAFNKI

LRTVNNRTMVH
EVLVRDSEAP
GNSTLFI ERV

LPTTVSQEDK
SSI Y1 FVSDA
QRI TWDSRRG
LLHGQTLVLN
ESRDKGLYTC
FPSPEI VALK
LI VNVKPQ Y
FCTENEESFI

GTVERNI KFY
HSI SKQKMAT
HLLQNLSDYE
TEEDEGVYRC

RLSI TPPSAC
GSPFI ENMHTD
FI | ANATYKE
CTATTELNTR
RVKSGSSFQS
DGSPATLKSA
EKSVSSLPSP
LDPSSNLGNR
VTDVPNGFHV
TQDYSI TLNL
VS| SGSTTLD
RATNQKGAVE

60

120
180
240
300
360
420
480
540
600
660
720
737

3-25

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

3-25-5

Sequences

Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

25

AA

736

source 1..736
mol_type=protein
organism=Rattus norvegicus

YCSGSKLKGP ELSLKGTQHV MQAGQTLFLK
RNNRQFCSTL  TLNVAQANHT GLYSCRYLPK
PKLVHMIEGR ELI | PCRVTS PNI TVTLKKF
GLLTCEATVN GHLYQTSYLT HRQTNTI LDV
QVBWNYPGKA TKRASI RQRI DQSNPHSNVFE
NTSVHVYEKG FI SVKHRKQQ VQETI AGKRS
YSVHGYSLI | KDVTAEDAGD YTI LLG KQS
LYPLGSRQVL TCTVYG PQP Tl KW.WHPCH
EG TORMWI EGTNKTVSTL VWADSRTPGS
LEKI PTEGED LKLSCWSKF LYRDI TW LL
| KNVSLEDSG TYACRARNI Y TGEEI LRKTE
QARGVPAPQ  TWEKNNHKI Q QEPG | LGPG
SAYLTVQGTS DKSNLE

CRGEAAHSWS
STSKEKKNES
PFDALTPDGQ
Q SPPSPVRF
HSVLKI NNVE
HRL SNKVKAF
KLFRNLTATL
YNHSKERNDF
YSCKAFNKI G
RTVNNRTMHH
VLVRDLEAPL
NSTLFI ERVT

LPTTVSQEDK
Al YI FVSDAG
Rl AWDSRRGF
LRGQTLVLNC
SRDKGLYTCR
PSPEVWWLKD
| VNVKPQ YE
CFGSEESFI L
TVERDI RFYV
S| SKQKMATT
LLQNLSDHEV
EEDEGVYRCR

KLSVTRSACG
SPFI EMHSDI

| | ANATYKEI

TVTTDLNTRV
VKSGSSFRTF
GVPATEKSAR
KSVSSLPSPP
DSSSNI GNRI

TDVPNGFHVS
QDYS! TLNLV
S| SGSTTLDC
ATNQKGVWES

60

120
180
240
300
360
420
480
540
600
660
720
736

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

source 1..745
mol_type=protein
organism=Homo sapiens

ASVGLPSVSL DLPRLSI QKD | LTI KANTTL
SDGLFCKTLT | PKVI GNDTG AYKCFYRETD
ENKNKTWVI P CLGSI SNLNV SLCARYPEKR
CEAKI NDESY QSI MYl WW GYRI YDWLS
WEYPSSKHQH KKLVNRDLKT QSGSEMKKFL
TFVRVHEKPF VAFGSGVESL VEATVGERVR
GHVLTI MEVS ERDTGNYTVI LTNPI SKEKQ
TQTLTCTVYA | PPPHH HWY WQLEEECANE
NKNQFALI EG KNKTVSTLVI  QAANVSAL YK
QPTEQESVSL WCTADRSTFE NLTWYKLGPQ
STNDI LI MEL KNASLQDQGD YVCLAQDRKT

Q TCRGQRDL DW.WWPNNQSG
LASVI YVYVQ DYRSPFI ASV
FVPDGNRI SW DSKKGFTI PS
PSHG ELSVG EKLVLNCTAR
STLTI DGVTR SDQGLYTCAA
| PAKYLGYPP PEI KWKNG
SHWSLWYV PPQI GEKSLI
PSQAVSVTNP YPCEEWRSVE
CEAVNKVGRG ERVI SFHVTR
PLPI HVGELP TPVCKNLDTL
KKRHCWRQL TVLERVAPTI

SEQRVEVTEC
SDOHGWYI T
YM SYAGWF
TELNVG DFN
SSGLMIKKNS
PLESNHTI KA
SPVDSYQYGT
DFQGGNKI EV

60

120
180
240
300
360
420
480

GPEI TLQPDM 540

VIKLNATMFSN
TGNLENQTTS

600
660
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| GESI EVSCT ASGNPPPQ M WFKDNETLVE DSG VLKDGN RNLTI RRVRK EDEGLYTCQA 720

CSVLGCAKVE AFFI | EGAQE KTNLE 745
3-27 Sequences
3-27-1 Sequence Number [ID] 27
3-27-2 Molecule Type AA
3-27-3 Length 743
3-27-4 Features source 1..743
Location/Qualifiers mol_type=protein
organism=Mus musculus
NonEnglishQualifier Value
3-27-5 Residues ASVGLPGDFL HPPKLSTQKD | LTI LANTTL Q TCRGQRDL DW.WPNAQRD SEERVLVTEC 60
GGGEDS| FCKT LTI PRWGND TGAYKCSYRD VDI ASTVYVY VRDYRSPFI A SVSDQHG VY 120
| TENKNKTVV | PCRGSI SNL NVSLCARYPE KRFVPDGNRI SWDSEI GFTL PSYM SYAGM 180
VFCEAKI NDE TYQSI MYl W WGYRI YDVI LSPPHEI ELS AGEKLVLNCT ARTELNVGLD 240
FTWHSPPSKS HHKKI VNRDV KPFPGTVAKM FLSTLTI ESV TKSDQGEYTC VASSGRM KR 300
NRTFVRVHTK PFI AFGSGWK SLVEATVGSQ VRI PVKYLSY PAPDI KAWRN GRPI ESNYTM 360
| VGDELTI ME VTERDAGNYT VI LTNPI SME KQSHWSLVWV NVPPQ GEKA LI SPMDSYQY 420
GIMJTLTCTV YANPPLHH Q WWWQLEEACS YRPGQISPYA CKEWRHVEDF QGGNKI EVTK 480
NQYAL| EGKN KTVSTLVI QA ANVSALYKCE Al NKAGRGER VI SFHVI RGP El TVQPAAQP 540
TEQESVSLLC TADRNTFENL TWYKLGSQAT SVHMGESLTP VCKNLDALWK LNGTMFSNST 600
NDI LI VAFON ASLQDQGDYV CSAQDKKTKK RHCLVKQLI | LERVAPM TG NLENQTTTI G 660
ETI EVTCPAS GNPTPHI TWF KDNETLVEDS G VLRDGNRN LTI RRVRKED GGLYTCQACN 720
VLGCARAETL FI | EGAQEKT NLE 743
3-28 Sequences
3-28-1 Sequence Number [ID] 28
3-28-2 Molecule Type AA
3-28-3 Length 741
3-28-4 Features source 1..741
Location/Qualifiers mol_type=protein
organism=Rattus norvegicus
NonEnglishQualifier Value
3-28-5 Residues ASVGLPGDSL HPPKLSTQKD | LTI LANTTL Q TCRGQRDL DW.WPNTPRD SEERVLVTEC 60
GDS| FCKTLT VPRWGNDTG AYKCFYRDTD VSSI VYVYVQ DHRSPFI ASV SDEHG VYI T 120
ENKNKTWVI P CRGSI SNLNV SLCARYPEKR FVPDGNRI SW DSEKGFTI PS YM SYAGWF 180
CEAKI NDETY QS| MYl VLW GYRI YDWLS PPHEI ELSAG EKLVLNCTAR TELNVGLDFS 240
WOFPSSKHQH KKI VNRDVKS LPGTVAKMFL STLTI DSVTK SDQGEYTCTA YSGLMIKKNK 300
TFVRVHTKPF | AFGSGWKSL VEATVGSQVR | PVKYLSYPA PDI KWRNGR PI ESNYTM V 360
GDELTI MEVS ERDAGNYTVI LTNPI SMEKQ SHWSLWWNV PPQ GEKALI SPMDSYQYGT 420
MITLTCTVYA NPPLHH QAY WQLEEACSYR PSQTNPYTCK EVWRHVKDFQG GNKI EVTKNQ 480
YALI EGKNKT VSTLVI QAAY VSALYKCEAI NKAGRGERVI SFHVI RGPEI TVQPATQPTE 540
RESMSLLCTA DRNTFENLTW YKLGSQATSV HMGESLTPVC KNLDALWKLN GTVFSNSTND 600
I LI VAFONAS LQDQGNYVCS AQDKKTKKRH CLVKQLVI LE RVAPM TGNL ENQTTTI GET 660
| EWCPTSGN PTPLI TWFKD NETLVEDSG VLKDGNRNLT | RRVRKEDGG LYTCQACNVL 720
GCARAETLFI | EGVQEKTNL E 741
3-29 Sequences
3-29-1 Sequence Number [ID] 29
3-29-2 Molecule Type AA
3-29-3 Length 756
3-29-4 Features source 1..756
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-29-5 Residues YSMIPPTLNI TEESHVI DTG DSLSI SCRGQ HPLEWAWPGA QEAPATGDKD SEDTGVVRDC 60
EGTDARPYCK VLLLHEVHAN DTGSYVCYYK Yl KARI EGTT AASSYVFVRD FEQPFI NKPD 120
TLLVNRKDAM W/PCLVSI PG LNVTLRSQSS VLWPDGQEVV WDDRRGMLVS TPLLHDALYL 180
QCETTWEDQD FLSNPFLVHI TGNELYDI Q@ LPRKSLELLV GEKLVLNCTV WAEFNSGVTF 240
DWDYPGKQAE RGKW/PERRS QQTHTELSSI LTI HNVSQHD LGSYVCKANN G QRFRESTE 300
VI VHENPFI S VEWLKGPI LE ATAGDELVKL PVKLAAYPPP EFQWKDGKA LSGRHSPHAL 360
VLKEVTEAST GTYTLALWNS AAGLRRNI SL ELVWNVPPQ HEKEASSPSI YSRHSRQALT 420
CTAYGVPLPL SI QAHWRPWI PCKMFAQRSL RRRQQQDLMP QCRDWRAVTT (QDAVNPI ESL 480
DTWIEFVEGK NKTVSKLVI Q NANVSAMYKC VWSNKVGQDE RLI YFYVTTI PDGFTI ESKP 540
SEELLEGQPV LLSCQADSYK YEHLRWYRLN LSTLHDAHGN PLLLDCKNVH LFATPLAASL 600
EEVAPGARHA TLSLSI PRVA PEHEGHYVCE VQDRRSHDKH CHKKYLSVQA LEAPRLTQNL 660
TDLLVNVSDS LEMQCLVAGA HAPSI VWYKD ERLLEEKSGVY DLADSNQKLS | QRVREEDAG 720
RYLCSVCNAK GCVNSSASVA VEGSEDKGSM El VI LV 756
3-30 Sequences
3-30-1 Sequence Number [ID] 30
3-30-2 Molecule Type AA
3-30-3 Length 751
3-30-4 Features source 1..751

Location/Qualifiers

mol_type=protein
organism=Mus musculus
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NonEnglishQualifier Value

3-30-5 Residues YSMIPPTLNI TEDSYVI DTG DSLSI SCRGQ HPLEWIWPGA QEVLTTGGKD SEDTRVVHDC 60
EGTEARPYCK VLLLAQTHAN NTGSYHCYYK YI KARI EGTT AASTYVFVRD FKHPFI NKPD 120
TLLVNRKDSM W/PCLVSI PG LNI TLRSQSS ALHPDGQEVL WDDRRGVRVP TQLLRDALYL 180
QCETTWEDQN FLSNLFVWHI TGNELYDI QL YPKKSMELLV GEKLVLNCTV WAEFDSGVTF 240
DWDYPGKQAE RAKW/PERRS QQTHTELSSI LTI HNVSQND LGPYVCEANN G QRFRESTE 300
VI VHEKPFI S VEWLKGPVLE ATAGDELVKL PVKLAAYPPP EFQAYKDRKA VTGRHNPHAL 360
VLKEVTEASA GVYTLALWNS AAGLRONI SL ELWNVPPHI  HEKEASSPSI YSRHSRQTLT 420
CTAYGVPQPL SVQWHWRPWI PCKTFAQRSL RRRQORDGVP QCRDVWKEVTT QDAVNPI ESL 480
DSWIEFVEGK NKTVSKLVI Q DANVSAMYKC VWVNKVGQDE RLI YFYVTTI PDGFSI ESEP 540
SEDPLEGQSY RLSCRADNYT YEHLRWYRLN LSTLHDAQGN PLLLDCKNVH LFATPLEANL 600
EEAEPGARHA TLSLNI PRVA PEDEGDYVCE VQDRRSQDKH CHKKYLSVQA LEAPRLTQNL 660
TDLLVNVSDS LEMRCPVAGA HVPSI VWKD ERLLEKESG DLADSNQRLS | QRVREEDAG 720
RYLCSVCNAK GCVNSSASVA VEGSEDKGSM E 751
3-31 Sequences
3-31-1 Sequence Number [ID] 31
3-31-2 Molecule Type AA
3-31-3 Length 751
3-31-4 Features source 1..751
Location/Qualifiers mol_type=protein
organism=Rattus norvegicus
NonEnglishQualifier Value
3-31-5 Residues YSMIPPTLNI TEDSYVI DTG DSLSI SCRGQ HPLEWIWRGA QEVLTTGEKD SEDTQVWQDC 60
EGTEARPYCK VLSLAQTHAN NTGSYYCYYK Yl KARI EGTT AASTYVFVRD FEQPFI NKPD 120
TLLVNRKDSM W/PCLVSI PG LNI TLRSQSS VLHPDGQEVL WDDRRGVRVP TLLLRDALYL 180
QCETTWGEDQD FLSNPFLVH TGNELYDI QL YPKKSLELLV GEKLVLNCTV WAEFDSGVTF 240
DWDYPGKQAE RAKW/PERRS QQTHTELSSI LTI HNVSQHD LGPYVCEANN G QQFRESTE 300
VI VHEKPFI S VEWLKGPVLE ATAGDEMVKL PVKLAAYPPP EFQAYKDRKA VTGRHNPHAL 360
VLKEVTEASA GVYTLALWNS AAGLRONI SL ELWNVPPH  HEKEASSPSI YSRHSRQTILT 420
CTTYGVPQPL SVQWHVRPWI PCKTFAQRSL RRRQPRDGVP QCRDVWKEVTT QDAVNPI ESL 480
DTWIESVEGK NKTVSKLVI Q DANVSAMYKC VWFNKVGQDE RLI YFYVTTI PDGFSI ESEP 540
SEDPLEGQSV RLSCRADNYT YEHLRWYRLN LSTLHDAQGN PLLLDCKNVH LFATPLEANL 600
EEAEPGARHA TLSLNI PRVA PEDEGDYVCE VQDRRSQDKH CHKKYLSVQA LEAPRLTQNL 660
TDLLVNVRTS LEMRCPVAGA HVPSI VWKD ERLLEKESG DLADSNQRLS | QRVREEDAG 720
RYLCSVCNAK GCVNSSASVA VEGSEDKGSM E 751
3-32 Sequences
3-32-1 Sequence Number [ID] 32
3-32-2 Molecule Type AA
3-32-3 Length 220
3-32-4 Features source 1..220
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-32-5 Residues PCPAPELLGG PSVFLFPPKP KDTLM SRTP EVTCVWDVS HEDPEVKFNW YVDGVEVHNA 60
KTKPREEQYN STYRWSVLT VLHQDW.NGK EYKCKVSNKA LPAPI EKTI S KAKGQPREPQ 120
VYTLPPSRDE LTKNQVSLTC LVKGFYPSDI AVEVWESNGQP ENNYKTTPPV LDSDGSFFLY 180
SKLTVDKSRW QQGNVFSCSV MHEALHNHYT (QKSL SLSPGK 220
3-33 Sequences
3-33-1 Sequence Number [ID] 33
3-33-2 Molecule Type AA
3-33-3 Length 223
3-33-4 Features source 1..223
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-33-5 Residues VECPPCPAPP VAGPSVFLFP PKPKDTLM S RTPEVTCVVWW DVSHEDPEVQ FNWYVDGVEV 60
HNAKTKPREE QFNSTFRWS VLTWHQDW. NGKEYKCKVS NKGLPAPI EK TI SKTKGQPR 120
EPQVYTLPPS REEMIKNQVS LTCLVKGFYP SDI AVEWESN GQPENNYKTT PPMLDSDGSF 180
FLYSKLTVDK SRWQQGNVFS CSVMHEALHN HYTQKSLSLS PGK 223
3-34 Sequences
3-34-1 Sequence Number [ID] 34
3-34-2 Molecule Type AA
3-34-3 Length 223
3-34-4 Features source 1..223
Location/Qualifiers mol_type=protein
organism=Homo sapiens
NonEnglishQualifier Value
3-34-5 Residues TCPRCPAPEL LGGPSVFLFP PKPKDTLM S RTPEVTCVVWW DVSHEDPEVQ FKWYVDGVEV 60
HNAKTKPREE QFNSTFRWS VLTVLHQDW. NGKEYKCKVS NKALPAPI EK Tl SKTKGQPR 120
EPQVYTLPPS REEMIKNQVS LTCLVKGFYP SDI AVEVWESS GQPENNYKTT PPMLDSDGSF 180
FLYSKLTVDK SRWQQGNI FS CSVMHEALHN RFTQKSLSLS PGK 223
3-35 Sequences
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3-35-1
3-35-2
3-35-3
3-35-4

3-35-5

Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

35

DNA

4474

misc_feature 1..4474
note=pITR.CBA.Bevacizumab
source 1..4474
mol_type=other DNA
organism=synthetic construct

cctgcaggca gctgegeget cgetcgetca
ggt cgcecegg cctcagtgag cgagcgageg
aggggttcct gecggecgeac gegtgacatt
ttacggggtc attagttcat agcccatata
at ggccecgec tggetgaccg cccaacgacc
ttcccatagt aacgccaata gggactttcc
aaact gccca cttggcagta catcaagt gt
t caat gacgg taaatggccc gcctggeatt
ctacttggca gtacatctac gtattagtca
acgttctgct tcactctccc catctcccce
attttttaat tattttgtgc agcgat gggg
ggcggggcgg ggcgaggggc ggggcgggge
gagcggegeg ctccgaaagt ttccttttat
aaagcgaagc gcgcggeggg cgggagt cge
cgccgectcg cgecgeccge cccggetcetg
gcgggacgge ccttctcctc cggget gt aa
ttttctgtgg ctgcgtgaaa gccttaaagg
gcgget cggg gggt gegt g gt gt gt gt gt
gcccggegge tgtgageget gegggegegg
gaggggagcg cggecggggg cggt gececg
gctgcgtgcg gggt gt gt gc gt gggggggt
tgtaacccce ccctgecacce ccctccccga
gggctccgt g cggggegt gg cgeggggcet ¢
ggggt gccgg geggggeggy gecgect cgg
ggcececcgga gegecggegg ct gt cgagge
t aat cgt gcg agagggcgca gggacttcct
gggaggcgec geccgecaccce ctctagcggg

aaggaaat gg gcggggaggg ccttcgtgcg

cagcct cggg gct gt ccgcg gggggacggce
ttcggecttct ggcgtgtgac cggeggcetct

ttctttttcc tacagctcct gggcaacgtg
cggat gcagc tgctgagetg tatcgecctg
cagct ggt gg aat ct ggcgg cggacttgtt
gccgettctg getacacctt caccaactac
aaaggccttg aat gggtcgg at ggat caac
gactt caagc ggagattcac cttcagcctg
at gaacagcc tgagagccga ggacaccgcc
tacggcagca gccactggta ctttgacgtg
agcgcect cta caaagggcecc cagegttttce
ggaggaacag ccgctctggg ctgtctggtce
tcctggaatt ctggegetct gacaagecgge
agcggectgt actctctgag cagegtcgtg
acctacatct gcaatgtgaa ccacaagcct
cccaagagct gcgacaagac ccacacct gt
ggaccttccg tgttcectgtt tcctccaaag
cctgaagtga cctgcgtggt ggtggatgtg
t ggt acgt gg acggcgt gga agt gcacaac
aacagcacct acagagtggt gtccgtgctg
aaagagt aca agt gcaaggt gtccaacaag
agcaaggcca agggccagcc tagggaaccce
gagat gacca agaaccaggt gtccctgacc
atcgccgt gg aat gggagag caat ggccag
gtgct ggaca gcgacggctc attcttcctg
t ggcagcagg gcaacgtgtt cagctgcage
acccagaagt ctctgagcct gtctcctgge
agaggcagcc tgcttacatg tggcgacgtg
cagctcctgt cctgcattge cctgagectg
acacagagcc ccagcagcct gtctgectct
gccagccagg acat ctccaa ctacctgaac
aaggtgctga tctacttcac aagcagcctg
tctggcagcg gcaccgactt caccctgacc
acctactact gccagcagta cagcaccgtg
gaaat caagc ggact gt ggc cgct cct age
ct gaagt ct g gcacagcctc tgtcgtgtge
aaggt gcagt ggaaagt gga caatgccctg
gagcaggact ccaaggatag cacct at agc

ct gaggccgce
cgcagagagg
gattattgac
t ggagttccg
cccgececatt
attgacgtca
atcat at gcc
atgcccagta
tcgctattac
ccctceecac
9cgggggggy
gaggcggaga
ggcgaggcgg
tgcgttgect
act gaccgeg
ttagcgettg
gct ccggoag
gcgt ggggag
cgcggggct t
cggt gcgggg
gagcaggggg
gttgctgage
gcegt geegg
gccggggagg
gcggcgagec
tt gt cccaaa
cgcggggcga
t cgcecgegece
tgccttcggg
agagcctctg
ctggttattg
tctctggece
caacct ggcg
ggcat gaact
acct acaccg
gacaccagca
gt gt act act
t ggggacagg
ccact ggctc
aaggact act
gt gcacacct
acagt gccaa
agcaacacca
cctccatgtc
cct aaggaca
t cccacgagg
gccaagacca
accgt gct gc
gccctgectg
caggtttaca
tgcctcgtga
ccagagaaca
t acagcaagc
gt gat gcacg
aagcggaaga
gaagagaacc
gctctcgtga
gt gggagaca
t ggt at cagc
cact ccggeg
at at ct agcc
cctt ggacat
gt gttcatct
ctgct gaaca
cagagcggca
ct gagcagca

ccgggegt cg
gagt ggccaa
tagttattaa
cgttacat aa
gacgt caat a
at gggt ggac
aagt acgccc
catgacctta
cat gggt cga
ccccaatttt
ggggggcgeg
ggt gcggegg
cggcggegge
tcgececegtg
ttactcccac
gtttaatgac
ggccctttgt
cgcegegt ge
t gt gcgcetcc
gggct gcgag
t gt gggcgeg
acggcccgge
gcgggoggt g
gct cggggga
gcagccattg
t ct gt gcgga
agcggt gcgg
gccgt cecct
ggggacgggg
ct aaccat gt
t gaccggt gc
t ggt caccaa
gct ct ct gag
gggt ccgaca
gcgagccaac
agagcaccgc
gcgccaagt a
gcacact ggt
ct agcagcaa
ttcccgagcec
ttccagct gt
gcagct ctct
aggt ggacaa
ctgct ccaga
ccct gat gat
at cccgaagt
agcct agaga
accaggattg
ctcctatcga
cact gcctcc
agggcttcta
act acaagac
t gacagt gga
aggccct gca
gaagaggct ¢
ccggacct at
ccaacagcga
gagt gaccat
aaaagcccgg
t gcccagcag
t gcagcct ga
ttggccaggg
ttccacctag
acttctaccc
acagccaaga
ccct gacact

ggcgaccttt
ctccat cact
t agt aat caa
cttacggt aa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
ggt gagcccc
gtatttattt
cgccaggcgg
cagccaat ca
ggccct at aa
cccegcet ceg
aggt gagcgg
ggctcgtttc
gcggggggga
ggcccgegcet
gcgt gt gcge
gggaacaaag
gcggt cgggce
ttcgggt gcg
gcggcaggt g
ggggegeggce
ccttttatgg
gccgaaat ct
cgccggeagg
tctcectcetce
cagggcgggg
tcatgccttce
caccat gt ac
ttctgaggtg
act gagct gt
ggcccct gge
atacgccgcce
ctacctgcag
tccccact ac
cacagt gt ct
gt ct accagc
t gt gaccgtg
gct gcaaagce
gggcacccag
gaaggt ggaa
act gct cggce
cagcagaacc
gaagt t caat
ggaacagt ac
gct gaacggce
gaaaaccat ¢
aagccgggaa
cccttccgat
aacccct cct
caagt ccaga
caaccact ac
t ggcgaaggce
gt at agaat g
cat ccagatg
cacct gt agc
caaggcccct
attttctgge
ggacttcgcc
cacaaaggtg
cgacgagcag
cagagaagcc
gagcgt gaca
gagcaaggcc

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
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
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gact acgaga agcacaaagt gtacgcctgc gaagtgaccc accagggcct ttctagccct 4020
gtgaccaaga gcttcaaccg gggcgaat gt taagagctcg ctgatcagcc tcgactgtgec 4080
cttctagttg ccagccatct gttgtttgcc cctcccececgt gecttccttg accctggaag 4140
gtgccactcc cactgtcctt tcctaataaa atgaggaaat tgcatcgcat tgtctgagta 4200
ggtgtcattc tattctgggg ggt ggggt gg ggcaggacag caagggggag gattgggaag 4260
acaat agcag gcatgctggg gatgcggtgg gctctatgga agcttgaatt cagctgacgt 4320
gcctcggacc gctaggaacc cctagtgatg gagttggcca ctccctctct gecgecgetcge 4380
tcgctcactg aggccgggcg accaaaggt c gcccgacgcc cgggctttge ccgggecggec 4440
t cagt gagcg agcgagcgcg cagctgcctg cagg 4474

3-36

3-36-1
3-36-2
3-36-3
3-36-4

3-36-5

Sequences

Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

36

DNA

144

misc_feature 1..144
note=ITR sequence

source 1..144
mol_type=other DNA
organism=synthetic construct

cct gcaggca gctgcgeget cgcetcgetca ctgaggecge ccgggegt cg ggcgaccttt 60
ggt cgccecgyg cctcagtgag cgagcgagcg cgcagagagg gagtggccaa ctccatcact 120
aggggttcct gcggccgecac gegt 144

3-37

3-37-1
3-37-2
3-37-3
3-37-4

3-37-5

Sequences

Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

37

DNA

1671

misc_feature 1..1671
note=CBA sequence

source 1..1671
mol_type=other DNA
organism=synthetic construct

gacattgatt attgactagt tattaatagt aatcaattac ggggtcatta gttcatagcc 60

catatatgga gttccgcgtt acataactta cggtaaatgg cccgcctgge tgaccgccca 120
acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 180
ctttccattg acgtcaatgg gtggactatt tacggtaaac tgcccacttg gcagtacatc 240
aagtgtatca tatgccaagt acgcccccta ttgacgtcaa tgacggtaaa tggcccgect 300
ggcattatgc ccagtacatg accttatggg actttcctac ttggcagtac atctacgtat 360
tagtcatcgc tattaccatg ggtcgaggtg agccccacgt tctgcttcac tctccccatc 420
tcccececect ccccaccccc aattttgtat ttatttattt tttaattatt ttgtgcagecg 480
at gggggcygg 9gg9ggggggy ggcgcgecgec aggcggggcg gggcggggcy aggggcgggg 540
cggggcgagg cggagaggt g cggcggcagc caat cagagc ggcgcgctcc gaaagtttcc 600
ttttatggcg aggcggcggc ggcggcggec ctataaaaag cgaagcgcgc ggcgggcggg 660
agtcgctgecg ttgecttcge ccecgtgecece getccgegec gectcgegec gecccgececcg 720
gctctgactg accgcgttac tcccacaggt gagcgggcgg gacggccctt ctcctccggg 780
ctgtaattag cgcttggttt aatgacggct cgtttctttt ctgtggctgc gtgaaagcct 840
taaagggct ¢ cgggagggec ctttgtgcgg gggggagegg ctcggggggt gegtgegtgt 900
gt gt gt gcgt ggggagcgcc gcgt gcggec cgcgctgeccc ggcggct gt g agcget gcgg 960
gcgecggegeg gggetttgtg cgctccgegt gtgcgcgagg ggagcgcgge cgggggeggt 1020
gcceccgeggt gecggggggge tgcgagggga acaaaggctg cgtgeggggt gtgtgegtgg 1080
gggggt gagc agggggt gt g ggcgcggegg tcgggetgta accccceccct gcacccccct 1140
ccccgagttg ctgagcacgg cccggcettcg ggtgcgggge tccgtgecggg gcgt ggegeg 1200
gggctcgceg tgccgggcgy ggggt ggcgg caggt ggggg tgccgggcgyg ggcggggecyg 1260
cctcgggeecg gggaggget ¢ gggggagggg cgcggecggec cccggagege cggeggetgt 1320
cgaggcgcgg cgagccgcag ccattgectt ttatggtaat cgtgcgagag ggcgcaggga 1380
cttcctttgt cccaaatctg tgcggagccg aaatctggga ggcgccgecg caccccctct 1440
agcgggcgcg gggcgaagcg gtgcggcgec ggcaggaagg aaat gggcgg ggagggectt 1500
cgtgcgtcgc cgcgecgecg tccecttcectc cctcectccage ctcggggetg tccgcggggg 1560

gacggctgcec ttcggggggg acggggcagg gcggggttcg gettctggeg tgtgaccgge 1620
ggctctagag cctctgctaa ccatgttcat gccttcttct ttttcctaca g 1671

3-38

3-38-1
3-38-2
3-38-3
3-38-4

3-38-5

Sequences

Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

38

DNA

39

misc_feature 1..39
note=spacer

source 1..39
mol_type=other DNA
organism=synthetic construct

ctcctgggca acgtgetggt tattgtgacc ggtgccacc 39

3-39

Sequences
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3-39-1 Sequence Number [ID] 39
3-39-2 Molecule Type DNA
3-39-3 Length 60
3-394 Features misc_feature 1..60
Location/Qualifiers note=IL-2 secretion signal sequence
source 1..60
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-39-5 Residues at gt accgga tgcagctgct gagctgtatc gccctgtctc tggccctggt caccaattct 60
3-40 Sequences
3-40-1 Sequence Number [ID] 40
3-40-2 Molecule Type DNA
3-40-3 Length 1359
3-40-4 Features misc_feature 1..1359
Location/Qualifiers note=Sequence encoding heavy chain of bevacizumab
source 1..1359
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-40-5 Residues gaggt gcagc tggtggaatc tggcggcgga cttgttcaac ctggcggcetc tctgagactg 60
agctgtgccg cttctggecta caccttcacc aactacggca tgaactgggt ccgacaggcc 120
cctggcaaag gccttgaatg ggtcggatgg atcaacacct acaccggcga gccaacatac 180
gccgeccgact tcaagcggag attcaccttc agcctggaca ccagcaagag caccgcctac 240
ctgcagat ga acagcct gag agccgaggac accgccgtgt actactgcgc caagtatccc 300
cactactacg gcagcagcca ctggtacttt gacgtgtggg gacagggcac actggtcaca 360
gtgtctagcg cctctacaaa gggccccagec gttttcccac tggcetcctag cagcaagtct 420
accagcggag gaacagccgc tctgggctgt ctggtcaagg actactttcc cgagcctgtg 480
accgtgtcct ggaattctgg cgctctgaca agcggcgtgc acacctttcc agctgtgetg 540
caaagcagcg gcctgtactc tctgagcagc gtcgtgacag tgccaagcag ctctctggge 600
acccagacct acatctgcaa tgtgaaccac aagcctagca acaccaaggt ggacaagaag 660
gt ggaaccca agagct gcga caagacccac acctgtcctc catgtcctge tccagaactg 720
ctcggcggac cttccgtgtt cctgtttcct ccaaagccta aggacaccct gatgatcagc 780
agaacccctg aagtgacctg cgtggtggtg gatgtgtccc acgaggatcc cgaagt gaag 840
ttcaattggt acgtggacgg cgtggaagtg cacaacgcca agaccaagcc tagagaggaa 900
cagt acaaca gcacctacag agtggtgtcc gtgctgaccg tgctgcacca ggattggctg 960
aacggcaaag agtacaagtg caaggtgtcc aacaaggccc tgcctgectcc tatcgagaaa 1020
accat cagca aggccaaggg ccagcctagg gaaccccagg tttacacact gcctccaagc 1080
cgggaagaga tgaccaagaa ccaggtgtcc ctgacctgcc tcgtgaaggg cttctaccct 1140
tccgat at cg ccgt ggaat g ggagagcaat ggccagccag agaacaacta caagacaacc 1200
cctcctgtge tggacagcga cggctcattc ttcctgtaca gcaagctgac agtggacaag 1260
t ccagat ggc agcagggcaa cgtgttcagc tgcagcgtga tgcacgaggc cctgcacaac 1320
cactacaccc agaagtctct gagcctgtct cctggcaag 1359
3-41 Sequences
3-41-1 Sequence Number [ID] 41
3-41-2 Molecule Type DNA
3-41-3 Length 12
3-41-4 Features misc_feature 1..12
Location/Qualifiers note=Linker sequence
source 1..12
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-41-5 Residues cggaagagaa ga 12
3-42 Sequences
3-42-1 Sequence Number [ID] 42
3-42-2 Molecule Type DNA
3-42-3 Length 63
3-42-4 Features misc_feature 1..63
Location/Qualifiers note=T2A sequence
source 1..63
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-42-5 Residues ggct ct ggcg aaggcagagg cagcctgcett acat gt ggcg acgt ggaaga gaaccccgga 60
cct 63
3-43 Sequences
3-43-1 Sequence Number [ID] 43
3-43-2 Molecule Type DNA
3-43-3 Length 60
3-43-4 Features misc_feature 1..60
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Location/Qualifiers

NonEnglishQualifier Value

note=IL-2 secretion signal sequence
source 1..60

mol_type=other DNA
organism=synthetic construct

3-43-5 Residues at gt at agaa tgcagctcct gtcctgcatt gccctgagec tggetctcgt gaccaacagc 60
3-44 Sequences
3-44-1 Sequence Number [ID] 44
3-44-2 Molecule Type DNA
3-44-3 Length 645
3-44-4 Features misc_feature 1..645
Location/Qualifiers note=Sequence encoding light chain of bevacizumab
source 1..645
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-44-5 Residues gacat ccaga tgacacagag ccccagcagc ctgtctgect ctgtgggaga cagagt gacc 60
atcacctgta gcgccagcca ggacatctcc aactacctga actggtatca gcaaaagccc 120
ggcaaggccc ctaaggtgct gatctacttc acaagcagcc tgcactccgg cgtgcccage 180
agattttctg gctctggcag cggcaccgac ttcaccctga ccatatctag cctgcagcct 240
gaggacttcg ccacctacta ctgccagcag tacagcaccg tgccttggac atttggccag 300
ggcacaaagg tggaaatcaa gcggactgtg gccgctccta gegtgttcat ctttccacct 360
agcgacgagc agctgaagtc tggcacagcc tctgtcgtgt gcctgctgaa caacttctac 420
cccagagaag ccaaggtgca gt ggaaagtg gacaatgccc tgcagagcgg caacagccaa 480
gagagcgt ga cagagcagga ctccaaggat agcacctata gcctgagcag caccctgaca 540
ctgagcaagg ccgactacga gaagcacaaa gtgtacgcct gcgaagtgac ccaccagggc 600
ctttctagcc ctgtgaccaa gagcttcaac cggggcgaat gttaa 645
3-45 Sequences
3-45-1 Sequence Number [ID] 45
3-45-2 Molecule Type DNA
3-45-3 Length 21
3-45-4 Features misc_feature 1..21
Location/Qualifiers note=Linker sequence
source 1..21
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-45-5 Residues gagctcgctg atcagcctcg a 21
3-46 Sequences
3-46-1 Sequence Number [ID] 46
3-46-2 Molecule Type DNA
3-46-3 Length 225
3-46-4 Features misc_feature 1..225
Location/Qualifiers note=Bovine growth hormone polyA tail sequence
source 1..225
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-46-5 Residues ctgtgccttc tagttgccag ccatctgttg tttgcccctc cccegtgect tccttgaccc 60
t ggaaggt gc cactcccact gtcctttcct aataaaatga ggaaattgca tcgcattgtc 120
tgagtaggtg tcattctatt ctggggggtg gggtggggca ggacagcaag ggggaggatt 180
gggaagacaa tagcaggcat gctggggatg cggtgggctc tatgg 225
3-47 Sequences
3-47-1 Sequence Number [ID] a7
3-47-2 Molecule Type DNA
3-47-3 Length 34
3-47-4 Features misc_feature 1..34
Location/Qualifiers note=Linker sequence
source 1..34
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-47-5 Residues aagcttgaat tcagctgacg tgcctcggac cgct 34
3-48 Sequences
3-48-1 Sequence Number [ID] 48
3-48-2 Molecule Type DNA
3-48-3 Length 141
3-48-4 Features misc_feature 1..141
Location/Qualifiers note=ITR
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NonEnglishQualifier Value

source 1..141
mol_type=other DNA
organism=synthetic construct

3-48-5 Residues aggaacccct agtgatggag ttggccactc cctctctgeg cgetcgetcg ctcact gagg 60
ccgggcgacc aaaggtcgcc cgacgcccgg getttgeccg ggecggectca gtgagcgage 120
gagcgcgcag ctgcctgcag g 141
3-49 Sequences
3-49-1 Sequence Number [ID] 49
3-49-2 Molecule Type AA
3-49-3 Length 20
3-49-4 Features REGION 1..20
Location/Qualifiers note=IL-2 signal sequence
source 1..20
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-49-5 Residues MYRMQLLSCI ALSLALVTNS 20
3-50 Sequences
3-50-1 Sequence Number [ID] 50
3-50-2 Molecule Type AA
3-50-3 Length 21
3-50-4 Features REGION 1..21
Location/Qualifiers note=T2A sequence
source 1..21
mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-50-5 Residues GSGEGRGSLL TCGDVEENPG P 21
3-61 Sequences
3-51-1 Sequence Number [ID] 51
3-51-2 Molecule Type DNA
3-51-3 Length 3814
3-51-4 Features misc_feature 1..3814
Location/Qualifiers note=pITR.CBA.lucentis
source 1..3814
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-51-5 Residues cctgcaggca gctgecgecget cgcetcgetca ctgaggecge ccgggegtcg ggcgaccttt 60
ggt cgcececgg cctcagt gag cgagcgagcg cgcagagagg gagtggccaa ctccatcact 120
aggggttcct gcggccgcac gcgtgacatt gattattgac tagttattaa tagtaatcaa 180
ttacggggtc attagttcat agcccatata tggagttccg cgttacataa cttacggtaa 240

at ggcccgece
ttcccat agt
aaact gccca
t caat gacgg
ctacttggca
acgttctgct
attttttaat
ggcggggcgg
gagcggegeg
aaagcgaagc
cgcecgect cg
gcgggacgge
ttttctgtgg
gcgget cggg
gceecggegge
gaggggageg
gct gegt geg
t gt aaccccc
gggct ccgt g

ggggt gccgg
ggcccccgga

t aat cgt gcg
gggaggcgec
aaggaaat gg
cagcct cggg
ttcggettct
ttctttttcc
cggat gcagc
cagct ggt gg

t ggct gaccg
aacgccaat a
cttggcagta
t aaat ggccc
gt acat ctac
tcactctccc
tattttgtgce
ggcgaggggce
ct ccgaaagt
gcgeggeggg
cgccgeecge
ccttctecte
ctgcgt gaaa
gggt gegt ge
t gt gagcgct
cggccggggg
gggt gt gt gc
ccctgcacce
cggggcgt gg
gcggggeggy
gcgecggegg
agagggcgca
gccgeacccce
gcggggaggg
gct gt ccgeg
ggcgt gt gac
tacagct cct
tgct gaget g
aat ct ggcgg

cccaacgacc
gggactttcc
cat caagt gt
gcctggeatt
gtattagtca
cat ct ccecce
agcgat gggg
ggggcggggce
ttccttttat
cgggagt cgc
cccggetctg
cgggct gt aa
gcctt aaagg
gt gt gt gt gt
gcgggegegg
cggt gccecg
gt gggggggt
ccctccccga
cgcggggct ¢
gccgect cgg
ct gt cgaggce
gggact t cct
ctct agcggg
ccttcgtgeg
gggggacggce
cggcggct ct
gggcaacgt g
tatcgcectg
cggacttgtt

cccgcccatt
att gacgtca
at cat at gcc
at gcccagt a
tcgctattac
ccctccccac
9cgg9gg9ggy
gaggcggaga
ggcgaggcegg
tgcgttgect
act gaccgcg
ttagcgcettg
gct ccgggag
gcgt ggggag
cgcggggcet t
cggt gcgggg
gagcaggggg
gttgct gagce
gcegt gecgg
gccggggagyg
gcggegagec
tt gt CCCaaa
cgcggggcga
t cgcegegec
tgccttcggg
agagcctctg
ctggttattg
tctctggece
caacct ggcg

gacgt caat a
at gggt ggac
aagt acgccc
catgacctta
cat gggt cga
ccccaatttt
ggggggcgeg
ggt gcggcgg
cggcggeggce
tcgececegtg
ttactcccac
gtttaatgac
ggccctttgt
cgcegegt g
t gt gcgct cc
gggct gcgag
t gt gggcgeg
acggcccgge
gcggggygt g
gct cggggga
gcagccattg
tct gt gcgga
agcggt gcgg
gcegt ceect
ggggacgggg
ctaaccat gt
t gaccggt gc
t ggt caccaa
gct ct ct gag

300
360
420
480
540

atgacgtatg
tatttacggt
cctattgacg
tgggactttc
ggt gagcccc
gtatttattt 600
cgccaggcgg 660
cagccaatca 720
ggccctataa 780
cccecgetccg 840
aggt gagcgg 900
ggctcgtttc 960
gcggggggga 1020
ggcccgeget 1080
gcgt gt gcge 1140
gggaacaaag 1200
gcggt cggge 1260
ttcgggtgcg 1320
gcggcaggt g 1380
ggggcgegge 1440
ccttttatgg 1500
gccgaaat ct 1560
cgccggcagg 1620
tctcecectetc 1680
cagggcgggg 1740
tcatgccttc 1800
caccatgtac 1860
ttctgaggtg 1920
act gagctgt 1980
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gcecgettctg getacgactt cacccactac
aaaggccttg aat gggtcgg at ggat caac
gacttcaagc ggagattcac cttcagcctg
at gaacagcc tgagagccga ggacaccgcc
tacggcacca gccactggta ctttgacgtg
agcgcect cta caaagggcecc cagegttttc
ggaggaacag ccgctctggg ctgtctggtce
tcctggaatt ctggegetct gacaagcgge
agcggect gt actctctgag cagegtcgtg
acctacatct gcaatgtgaa ccacaagcct
cccaagagct gcgacaagac ccacaccgge
agaggcagcc tgcttacatg tggcgacgtg
cagctcctgt cctgcattge cctgagectg
acacagagcc ccagcagcct gtctgcctct
gccagccagg acat ctccaa ctacct gaac
aaggt gctga tctacttcac aagcagcctg
tctggcageg gcaccgactt caccctgacc
acctactact gccagcagta cagcaccgtg
gaaat caagc ggact gt ggc cgct cct age
ctgaagt ctg gcacagcctc tgtcgtgtge
aaggt gcagt ggaaagt gga caatgccctg
gagcaggact ccaaggatag cacct at agc
gact acgaga agcacaaagt gtacgcctgc
gt gaccaaga gcttcaaccg gggcgaat gt
cttctagttg ccagccatct gttgtttgec
gtgccactcc cactgtcctt tcctaataaa
ggtgtcattc tattctgggy ggtgggot gg
acaat agcag gcat gct ggg gat gcggt gg
gcct cggacc gctaggaacc cctagtgatg
tcgctcact g aggccgggeg accaaaggt ¢
t cagt gagcg agcgagcgeg cagctgectg

ggcat gaact
acct acaccg
gacaccagca
gt gt act act
t ggggacagg
ccact ggctc
aaggact act
gt gcacacct
acagt gccaa
agcaacacca
aagcggaaga
gaagagaacc
gctctcgtga
gt gggagaca
t ggt at cagc
cact ccggeg
at at ct agcc
cctt ggacat
gtgttcatct
ct gct gaaca
cagagcggca
ct gagcagca
gaagt gaccc
t aagagct cg
cctcececcegt
at gaggaaat
ggcaggacag
gctct at gga
gagt t ggcca
gcccgacgece
cagg

gggt ccgaca
gcgagccaac
agagcaccgc
gcgccaagt a
gcacact ggt
ct agcagcaa
ttcccgagece
ttccagct gt
gcagct ct ct
aggt ggacaa
gaagaggct ¢
ccggacct at
ccaacagcga
gagt gaccat
aaaagcccgg
t gcccagcag
t gcagcct ga
tt ggccaggg
ttccacctag
acttctaccc
acagccaaga
ccct gacact
accagggcct
ct gat cagcc
gccttcecttg
t gcat cgcat
caagggggag
agcttgaatt
ctccctcetct

cgggctttgce

ggcccct gge
at acgccgcc

ctacctgcag
tccctactac
cacagt gt ct
gt ct accagc
t gt gaccgtg
gct gcaaagce
gggcacccag
gaaggt ggaa
t ggcgaaggc
gt at agaatg
cat ccagctg
cacct gt agc
caaggcccct
attttctggce
ggact tcgcc
cacaaaggtg
cgacgagcag
cagagaagcc
gagcgt gaca
gagcaaggcc
ttctagecect
t cgact gt gc
accct ggaag
tgtctgagta
gat t gggaag
cagct gacgt
gcgcget cge
ccgggeggec

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3814

3-52

3-52-1
3-52-2
3-52-3
3-52-4

3-52-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

52

DNA

699

misc_feature 1..699

note=Sequence encoding ranibizumab heavy chain

source 1..699
mol_type=other DNA
organism=synthetic construct

gaggt gcagc tggtggaat ¢ tggcggegga
agct gt gccg cttctggeta cgacttcacce
cctggcaaag gccttgaatg ggtcggat gg
gccgecgact tcaagcggag attcaccttc
ctgcagat ga acagcct gag agccgaggac
tactactacg gcaccagcca ctggtacttt
gt gt ct agcg cctctacaaa gggccccage
accagcggag gaacagccgc tctgggcet gt
accgtgtcct ggaattctgg cgctctgaca
caaagcagcg gcctgtactc tctgagcage
acccagacct acatctgcaa tgtgaaccac
gt ggaaccca agagct gcga caagacccac

cttgttcaac
cact acggca
at caacacct
agcct ggaca
accgccgt gt
gacgt gt ggg
gttttcccac
ct ggt caagg
agcggegt gc
gt cgt gacag
aagcct agca
accggcaag

ct ggcggcetc

t gaact gggt
acaccggcga

ccagcaagag
actact gcgc
gacagggcac
t ggct cct ag
actactttcc
acacctttcc
t gccaagcag
acaccaaggt

t ct gagactg
ccgacaggcc
gccaacat ac
caccgcctac
caagt at ccc
act ggt caca
cagcaagt ct
cgagcctgtg
agctgtgcetg
ctctct gggc
ggacaagaag

60

120
180
240
300
360
420
480
540
600
660
699

3-53

3-53-1
3-53-2
3-53-3
3-53-4

3-53-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

53

DNA

645

misc_feature 1..645

note=Sequence encoding ranibizumab light chain

source 1..645
mol_type=other DNA
organism=synthetic construct

gacat ccagc tgacacagag ccccagcagc
at cacctgta gcgccagcca ggacatctcc
ggcaaggccc ctaaggtgct gatctacttc
agattttctg gctctggcag cggcaccgac
gaggacttcg ccacctacta ctgccagcag
ggcacaaagg tggaaatcaa gcggactgtg
agcgacgagc agctgaagtc tggcacagcc
cccagagaag ccaaggtgca gtggaaagtg
gagagcgt ga cagagcagga ctccaaggat
ctgagcaagg ccgactacga gaagcacaaa

ct gt ct gcct
aact acct ga
acaagcagcc
ttcaccctga
tacagcaccg
gccgetcecta
tctgtcgtgt
gacaat gccc
agcacctata
gt gt acgccet

ct gt gggaga
act ggtatca
t gcact ccgg
ccatatctag
tgccttggac
gcgtgttcat
gcct gct gaa
t gcagagcgg
gcct gagcag
gcgaagt gac

cagagt gacc
gcaaaagccc
cgtgcccagce
cctgcagcecet
atttggccag
ctttccacct
caacttctac
caacagccaa
caccct gaca
ccaccagggc

60

120
180
240
300
360
420
480
540
600
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ctttctagcc ctgtgaccaa gagcttcaac

cggggcgaat gttaa

645

3-54

3-54-1
3-54-2
3-54-3
3-54-4

3-54-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

54

AA

233

REGION 1..233
note=Ranibizumab Heavy Chain
source 1..233
mol_type=protein
organism=synthetic construct

EVQLVESGGG LVQPGGSLRL SCAASGYDFT
AADFKRRFTF SLDTSKSTAY LQVNSLRAED
VSSASTKGPS VFPLAPSSKS TSGGTAALGC
QSSGLYSLSS WTVPSSSLG TQTYl CNVNH

HYGWNW/RQA PGKGLEW/GW | NTYTGEPTY 60

TAVYYCAKYP YYYGTSHWF DVWGQGTLVT
LVKDYFPEPV TVSWNSGALT SGVHTFPAVL
KPSNTKVDKK VEPKSCDKTH TGK

120
180
233

3-55

3-55-1
3-55-2
3-55-3
3-55-4

3-55-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

55
DNA
4573

misc_feature 1..4573
note=pITR.CBA.Lucentis.tGFP
source 1..4573

mol_type=other DNA

organism=synthetic construct

cctgcaggca

ggt cgceegg
aggggt t cct

ttacggggtc
at ggcccgec

ttcccat agt
aaact gccca
t caat gacgg
ctacttggca
acgttctgct
attttttaat

ggcggggcgg
gagcggegeg
aaagcgaagc
cgcegectcg
gcgggacggce
ttttctgtgg
gcgget cggg
gceeggegge
gaggggageg
gct gecgt geg
t gt aaccccce
gggct ccgt g
ggggt gccgg
ggcccccgga
taat cgt gcg
gggaggcgec
aaggaaat gg
cagcct cggg
ttcggettct
ttectttttcc
cggat gcagc
cagct ggt gg
gccgettcetg
aaaggccttg
gact t caagc
at gaacagcc
tacggcacca
agcgcctcta
ggaggaacag
tcct ggaat t
agcggcect gt
acctacat ct
cccaagagct
agaggcagcc
cagct cct gt
acacagagcc
gccagccagg

gct gcgegcet
cct cagt gag
gcggecgeac
attagttcat
t ggct gaccg
aacgccaat a
cttggcagta
t aaat ggccc
gt acat ctac
tcactctccc
tattttgtgc
ggcgaggggce
ct ccgaaagt
gcgeggeggy
cgcecgeecge
ccttctecte
ctgcgt gaaa
gggt gegt ge
t gt gagcgcet
cggccggggg
gggt gt gt gc
ccct gcaccce
cggggcgt gg
gcggggcggg
gcgecggegg
agagggcgca
gccgcacccce
gcggggaggyg
gct gt ccgeg
ggcgt gt gac
t acagct cct
tgct gaget g
aat ct ggcgg
gct acgactt
aat gggt cgg
ggagat t cac
t gagagccga
gccact ggt a
caaagggccc
ccgct ct ggg
ctggcget ct
act ct ct gag
gcaat gt gaa
gcgacaagac
tgcttacatg
cctgcattgce
ccagcagcct
acat ct ccaa

cgctcgetca
cgagcgagcg
gcgt gacatt
agcccat at a
cccaacgacc
gggactttcc
cat caagt gt
gcct ggeat t
gtattagtca
cat ct cccce
agcgat gggg
ggggcggggce
ttccttttat
cgggagt cgc
cccggetctg
cgggct gt aa
gcctt aaagg
gt gt gt gt gt
gcgggegegg
cggt gccecg
gt gggggggt
ccctcececga
cgcggggct ¢
gccgect cgg
ct gt cgaggce
gggacttcct
ctctagcggg
ccttcgtgeg
gggggacggce
cggcggcet ct

gggcaacgtg
tatcgccctg

cggacttgtt
cacccact ac
at ggat caac
cttcagectg
ggacaccgcc
ctttgacgtg
cagcgttttc
ctgtctggtc
gacaagcggc
cagcgtcgtg
ccacaagcct
ccacaccggce
tggcgacgt g
cct gagectg
gtctgectct
ctacct gaac

ct gaggccgce
cgcagagagg
gattattgac
tggagttccg
cccgececatt
attgacgtca
atcat at gcc
atgcccagta
tcgctattac
ccctccccac

9cgggggggy
gaggcggaga
ggcgaggcgg
tgcgttgect
act gaccgcg
ttagcgettg
gct ccgggag
gcgt ggggag
cgcggggct t
cggt gcgggg
gagcaggggg
gttgct gage
gcegt geegg
gccggggagg
gcggegagece
ttgtcccaaa
cgcggggcga
tcgcecgegece
tgccttcggg
agagcctctg
ctggttattg
tct ctggece
caacct ggcg
ggcat gaact
acct acaccg
gacaccagca
gtgtact act
t ggggacagg
ccact ggct ¢
aaggact act
gt gcacacct
acagt gccaa
agcaacacca
aagcggaaga
gaagagaacc
gctctegtga
gt gggagaca
t ggt at cagc

ccgggegt cg
gagt ggccaa
tagttattaa
cgttacat aa
gacgt caat a
at gggt ggac
aagt acgccc
catgacctta
cat gggt cga
ccccaatttt

ggggggcgeg
ggt gcggegg
cggcggegge
tcgcceegtg
ttactcccac
gttt aat gac
ggccctttgt
cgcegegt ge
tgtgcgetce
gggct gcgag
tgt gggcgcg
acggcccgge
gcggggggt g
gct cggggga
gcagccattg
tct gt gcgga
agcggt gcgg
gccgt cecct
ggggacgggy
ct aaccat gt
t gaccggt gc
t ggt caccaa
gct ct ct gag
gggt ccgaca
gcgagccaac
agagcaccgc
gcgccaagt a
gcacact ggt
ct agcagcaa
ttcccgagece
ttccagct gt
gcagctct ct
aggt ggacaa
gaagaggct ¢
ccggacct at
ccaacagcga
gagt gaccat
aaaagcccgg

ggcgaccttt
ctccat cact
t agt aat caa
cttacggt aa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
ggt gagcccce
gtatttattt
cgccaggcgg
cagccaat ca
ggccct at aa
cccegcetceg
aggt gagegg
ggctcgtttce
gcggggggga
ggcccgegcet
gcgt gt gcge
gggaacaaag
gcggt cggge
ttcgggt gcg
gcggeagat g
ggggcgeggce
ccttttatgg
gccgaaat ct
cgccggeagg
tctccctcetce
cagggcgggy
tcatgccttce
caccat gt ac
ttctgaggtg
act gagct gt
ggcccct gge
atacgccgec
ctacctgcag
tccctactac
cacagt gt ct
gt ct accagc
t gt gaccgtg
gct gcaaagc
gggcacccag
gaaggt ggaa
t ggcgaaggce
gt at agaatg
cat ccagctg
cacct gt agc
caaggcccct

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
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
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aaggtgctga tctacttcac aagcagcctg cactccggcg tgcccagcag attttctgge 2940
tctggcagcg gcaccgactt caccctgacc atatctagcc tgcagcctga ggacttcgecc 3000
acctactact gccagcagta cagcaccgtg ccttggacat ttggccaggg cacaaaggtg 3060
gaaat caagc ggactgtggc cgctcctagc gtgttcatct ttccacctag cgacgagcag 3120
ctgaagtctg gcacagcctc tgtcgtgtge ctgctgaaca acttctaccc cagagaagcc 3180
aaggt gcagt ggaaagtgga caatgccctg cagagcggca acagccaaga gagcgtgaca 3240
gagcaggact ccaaggatag cacctatagc ctgagcagca ccctgacact gagcaaggcc 3300
gact acgaga agcacaaagt gtacgcctgc gaagtgaccc accagggcct ttctagccct 3360
gt gaccaaga gcttcaaccg gggcgaat gt ggctccggag agggcagagg aagtctgcta 3420
acat gcggtg acgtcgagga gaatcctggc ccaat ggaga gcgacgagag cggcctgeccc 3480
gccat ggaga tcgagtgccg catcaccggc accctgaacg gcgtggagtt cgagctggtg 3540
ggcggcggag agggcacccc cgagcagggc cgcatgacca acaagat gaa gagcaccaaa 3600
ggcgccctga ccttcagecc ctacctgcetg agccacgtga tgggcectacgg cttctaccac 3660
ttcggcacct accccagcgg ctacgagaac cccttcctgc acgccatcaa caacggcggce 3720
tacaccaaca cccgcatcga gaagtacgag gacggcggcg tgctgcacgt gagcttcagc 3780
taccgctacg aggccggccg cgtgatcggc gacttcaagg tgatgggcac cggcttcccc 3840
gaggacagcg tgatcttcac cgacaagatc atccgcagca acgccaccgt ggagcacctg 3900
caccccat gg gcgat aacga tctggatggc agcttcaccc gcaccttcag cctgcgcgac 3960
ggcggct act acagctccgt ggtggacagc cacat gcact tcaagagcgc catccacccc 4020
agcat cct gc agaacggggg ccccatgttc gccttccgec gcgt ggagga ggat cacagc 4080
aacaccgagc tgggcatcgt ggagtaccag cacgccttca agaccccgga tgcagatgcc 4140
ggt gaagaat aagagctcgc tgatcagcct cgactgtgcc ttctagttgc cagccatctg 4200
ttgtttgccc ctccecececgtg ccttecttga ccctggaagg tgccactccc actgtccttt 4260
cctaat aaaa tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct attctggggg 4320
gt ggggt ggg gcaggacagc aagggggagg attgggaaga caatagcagg catgct gggg 4380
atgcggtggg ctctatggaa gcttgaattc agctgacgtg cctcggaccg ctaggaaccc 4440
ctagtgat gg agttggccac tccctctctg cgecgetcget cgcetcactga ggccgggcga 4500
ccaaaggtcg cccgacgccc gggctttgec cgggcggect cagt gagcga gcgagcgcge 4560

agct gcctgec agg 4573
3-56 Sequences
3-56-1 Sequence Number [ID] 56
3-56-2 Molecule Type DNA
3-56-3 Length 642
3-56-4 Features misc_feature 1..642
Location/Qualifiers note=Sequence encoding ranibizumab light chain
source 1..642
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-56-5 Residues gacat ccagc tgacacagag ccccagcagc ctgtctgect ctgtgggaga cagagt gacc 60
atcacctgta gcgccagcca ggacatctcc aactacctga actggtatca gcaaaagccc 120
ggcaaggccc ctaaggtgct gatctacttc acaagcagcc tgcactccgg cgtgcccagc 180
agattttctg gctctggcag cggcaccgac ttcaccctga ccatatctag cctgcagcct 240
gaggacttcg ccacctacta ctgccagcag tacagcaccg tgccttggac atttggccag 300
ggcacaaagg tggaaatcaa gcggactgtg gccgctccta gecgtgttcat ctttccacct 360
agcgacgagc agctgaagtc tggcacagcc tctgtcgtgt gcctgctgaa caacttctac 420
cccagagaag ccaaggtgca gt ggaaagtg gacaatgccc tgcagagcgg caacagccaa 480
gagagcgt ga cagagcagga ctccaaggat agcacctata gcctgagcag caccctgaca 540
ctgagcaagg ccgactacga gaagcacaaa gtgtacgcct gcgaagtgac ccaccagggc 600
ctttctagcc ctgtgaccaa gagcttcaac cggggcgaat gt 642
3-57 Sequences
3-57-1 Sequence Number [ID] 57
3-57-2 Molecule Type DNA
3-57-3 Length 63
3-57-4 Features misc_feature 1..63
Location/Qualifiers note=Linker sequence
source 1..63
mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-57-5 Residues ggct ccggag agggcagagg aagtctgcta acatgcggtg acgt cgagga gaatcctgge 60
cca 63
3-58 Sequences
3-58-1 Sequence Number [ID] 58
3-58-2 Molecule Type DNA
3-58-3 Length 699
3-58-4 Features misc_feature 1..699

Location/Qualifiers

NonEnglishQualifier Value

note=Sequence encoding Turbo GFP
source 1..699

mol_type=other DNA
organism=synthetic construct
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3-58-5

Residues

at ggagagcg
ct gaacggcg
at gaccaaca
cacgt gat gg
ttcctgcacg ccatcaacaa
ggcggegt ge tgcacgt gag
tt caaggt ga tgggcaccgg
cgcagcaacg ccaccgtgga
ttcacccgeca ccttcagect
atgcacttca agagcgccat
ttccgeccgeg tggaggagga
gccttcaaga ccccggat gc

acgagagcgg
tggagttcga
agat gaagag
gctacggctt

cctgececgece
gct ggt gggce
caccaaaggc
ctaccacttc
cggcggct ac
cttcagctac
cttccccgag
gcacct gcac
gcgcgacgge
ccaccccagce
t cacagcaac
agat gccggt

at ggagat cg
ggcggagagg
gccct gacct
ggcacct acc

agt gccgcat
gcacccccga
tcagccccta
ccagcggct a
accaacaccc gcat cgagaa
cgctacgagg ccggccgegt
gacagcgtga tcttcaccga
cccat gggcg at aacgat ct
ggct actaca gct ccgt ggt
at cct gcaga acgggggccc
accgagct gg gcat cgt gga
gaagaat aa

caccggcacc
gcagggecegce
cct gct gage
cgagaacccc
gt acgaggac
gat cggcgac
caagat cat ¢
ggat ggcagce
ggacagccac
catgttcgcc
gt accagcac

60

120
180
240
300
360
420
480
540
600
660
699

3-59

3-59-1
3-59-2
3-59-3
3-59-4

3-59-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

59

AA

232

REGION 1..232

note=Turbo GFP

source 1..232
mol_type=protein
organism=synthetic construct

MESDESGLPA MEI ECRI TGT LNGVEFELVG GGEGTPEQGR MINKMKSTKG ALTFSPYLLS
HVMGYGFYHF GTYPSGYENP FLHAI NNGGY TNTRI EKYED GGVLHVSFSY RYEAGRVI GD
RSNATVEHLH PMGDNDLDGS FTRTFSLRDG GYYSSVVDSH

FKVMGTGFPE DSVI FTDKI |

MHFKSAI HPS | LONGGPMFA FRRVEEDHSN TELGQ VEYQH AFKTPDADAG EE

60

120
180
232

3-60

3-60-1
3-60-2
3-60-3
3-60-4

3-60-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers
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60

DNA

3631

misc_feature 1..3631
note=pITR.CBA.Eylea
source 1..3631
mol_type=other DNA
organism=synthetic construct

cct gcaggca
ggt cgcccgg
aggggtt cct

ttacggggtc
at ggcccgece

ttcccat agt
aaact gccca
t caat gacgg
ctacttggca
acgttct gct
attttttaat
ggcggggcgg
gagcggegeg
aaagcgaagc
cgccgectcg
gcgggacgge
ttttctgtgg
gcgget cggg
gceecggegge
gaggggagcg
gct gegt geg
t gt aaccccc
gggct cegt g

ggggt gccgg
ggcccecgga

t aat cgt gcg
gggaggcgec
aaggaaat gg
cagcct cggg
ttcggettct
ttctttttcc
cggat gcagc
accggcagac
ggcagagagc tggtcatccc
aagttccctc tggacacact
ggcttcatca tcagcaacgc
gt gaat ggcc acct gt acaa

gct gcgegcet
cct cagt gag
gcggcegeac
attagttcat
t ggct gaccg
aacgccaat a
cttggcagta
t aaat ggccc
gtacatctac
tcactctccce
tattttgtge
ggcgaggggce
ct ccgaaagt
gcgeggeggg
cgcecgeecge
ccttctecte
ctgcgt gaaa
gggt gcgtgc
t gt gagcgcet
€ggccgggggy
gggt gt gt gc
ccct gcacce
€ggggcgt gg
gcggggcggg
gcgceceggegg
agagggcgca
gccgcacccce
gcggggaggg
gct gt ccgeg
ggcgt gt gac
tacagct cct
tgctgagetg
ccttcgtgga

cgctcgetca
cgagcgagceg
gcgt gacatt
agcccatata
cccaacgacc
gggactttcc
cat caagt gt
gcctggeatt
gtattagtca
catctccccce
agcgat gggg
ggggcggggce
ttccttttat
cgggagt cgc
cccggetcetg
cgggct gt aa
gcctt aaagg
gt gt gt gt gt
gcgggcgegy
cggt gccecg
gt gggggggt
ccctceccga
cgcggggct ¢
gccgecet cgg
ct gt cgaggce
gggacttcct
ct ct agcggg
ccttcgtgeg
gggggacggce
cggcggcet ct

gggcaacgt g
tatcgccctg

aat gt acagc
ctgcagagtg
gat ccccgac
cacct acaaa
gaccaact ac

ct gaggccgce
cgcagagagg
gattattgac
tggagttccg
cccgeccatt
attgacgtca
at cat at gcc
atgcccagt a
tcgctattac
ccctceecac
9cgg9ggygy
gaggcggaga
ggcgaggcgg cggcggcgge
tgcgttgect tcgeccegtg
act gaccgeg ttactcccac
ttagcgettg gtttaatgac
gct ccgggag ggeectttgt
gcgt ggggag cgeegegt ge
cgcggggett tgtgcgetcce
cggt gcgggg gggct gegag
gagcaggggg t gt gggegeg
gttgctgagc acggcccgge
gcegt gccgg gegggggat g
gccggggagg get cggggga
gcggcgagec gcagecattg
ttgtcccaaa tctgtgcgga
cgcggggega ageggt gegg
t cgccgegee gecgt ceect
tgccttcggyg ggggacgggg
agagcctctg ctaaccat gt
ctggttattg tgaccggtgc
tctctggece tggtcaccaa
gagat ccccg agat catcca
acaagcccca acat caccgt
ggcaagagaa tcatct ggga
gagat cggcc tgctgacctg
ct gacacaca gacagaccaa

ccgggegt cg
gagt ggccaa
tagttattaa
cgttacat aa
gacgt caat a
at gggt ggac
aagt acgccc
cat gacct ta
cat gggt cga
ccccaatttt
ggg999gcgcy
ggt gcggegg

ggcgaccttt
ct ccat cact
t agt aat caa
cttacggt aa
atgacgt atg
tatttacggt
cctattgacg
tgggactttc
ggt gagcccce
gtatttattt
cgccaggegg
cagccaat ca
ggccct at aa
ccceget ceg
aggt gagcgg
ggctcgtttc
gcggggggga
ggcccgcegcet
gcgt gt gcge
gggaacaaag
gcggt cgggce
ttcgggt gcg
gcggcaggt g
ggggcgeggce
ccttttatgg
gccgaaat ct
cgccggcagg
tctcectetce
cagggcgggg
tcatgccttce
caccat gt ac
ttctagcgat
cat gaccgag
gact ct gaag
cagccggaag
t gaagccacc
caccat cat ¢
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gacgt ggt gc tgagccctag ccacggcatt
aact gt accg ccagaaccga gct gaacgtg
agcaagcacc agcacaagaa act ggtcaac
at gaagaaat tcctgagcac cctgaccatc
tacacatgtg ccgccagctc tggectgatg
cacgagaagg acaagaccca cacctgtcct
ccttcegtgt tcctgtttce tccaaagect
gaagt gacct gcgtggt ggt ggat gt gtcc
tacgt ggacg gcgtggaagt gcacaacgcc
agcacct aca gagt ggt gtc cgtgctgacc
gagt acaagt gcaaggt gt c caacaaggcc
aaggccaagg gccagcctag ggaaccccag
ct gacaaaga accaggtgtc cctgacctgc
gccgt ggaat gggagagcaa tggccagcect
ctggacagcg acggctcatt cttcctgtac
cagcagggca acgtgttcag ctgcagegtg
cagaagt ccc tgagcctgtc tcctggataa
ctagttgcca geccatctgtt gtttgcccct
ccactcccac tgtcctttcc taataaaatg
gtcattctat tctggggggt ggggt gggge

at agcaggca tgctggggat gcggt ggget
t cggaccget aggaacccct agt gat ggag

ctcact gagg ccgggcgacc aaaggt cgcc
gt gagcgagc gagcgcgcag ctgcctgcag

gaactgtctg
ggcat cgact
cgggacct ga
gacggcgt ga
accaagaaaa
ccatgtcctg
aaggacaccc
cacgaggat ¢
aagaccaagc
gtgct gcacc
ctgecctgcetce
gtttacacac
ct ggt caagg
gagaacaact
agcaagct ga
at gcacgagg
gagct cgctg
cccecgt gece
aggaaat t gc
aggacagcaa
ct at ggaagc
ttggccactc
cgacgcccgg
9

t gggcgagaa
t caact ggga
aaacccagag
ccagatctga
acagcacctt
ct ccagaact
t gat gat cag
ccgaagt gaa
ct agagagga
aggat t ggct
ct at cgagaa
tgcct ccaag
gcttctaccce
acaagacaac
cagt ggacaa
ccct gcacaa
at cagcctcg
ttccttgacc
atcgcatt gt
gggggaggat
ttgaattcag
cctctctgeg
gctttgeccg

gctggt gct g
gt accccagce
cggcagcgag
ccagggcct g
cgtgcggat g
gct cggcgga
cagaacccct
gttcaattgg
acagt acaat
gaacggcaaa
aaccatctcc
cagggacgag
ttccgatatc
ccctectgtg
gagcagat gg
ccact acacc
actgtgectt
ct ggaaggt g
ct gagt aggt
t gggaagaca
ct gacgt gcc
cgct cget cg
ggcggect ca
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61

DNA

1296

misc_feature 1..1296
note=Sequence encoding aflibercept
source 1..1296

mol_type=other DNA
organism=synthetic construct

agcgat accg gcagaccctt cgtggaaatg
accgagggca gagagct ggt catcccctgce
ct gaagaagt tccctctgga cacactgatc
cggaagggct tcatcatcag caacgccacc
gccaccgt ga atggccacct gtacaagacc
at cat cgacg tggtgctgag ccctagccac
gtgct gaact gtaccgccag aaccgagctg
cccagcagca agcaccagca caagaaactg
agcgagat ga agaaattcct gagcaccctg
ggcct gt aca cat gt gccge cagcet ct gge
cgggt gcacg agaaggacaa gacccacacc
ggcggacctt ccgtgttcct gtttcctcca
acccct gaag tgacctgegt ggt ggt ggat
aatt ggt acg tggacggcgt ggaagt gcac
tacaat agca cctacagagt ggtgtccgtg
ggcaaagagt acaagtgcaa ggt gt ccaac
atct ccaagg ccaagggcca gcctagggaa
gacgagct ga caaagaacca ggtgtccctg
gat at cgccg tggaat ggga gagcaat ggc
cct gt gct gg acagcgacgg ctcattcttc
agat ggcagc agggcaacgt gttcagctgce
tacacccaga agtccctgag cctgtctcct

t acagcgaga
agagt gacaa
cccgacggca
t acaaagaga
aact acct ga
ggcat t gaac
aacgt gggca
gt caaccggg
accat cgacg
ct gat gacca
tgtcctccat
aagcct aagg
gt gt cccacg
aacgccaaga
ct gaccgt gc
aaggccct gc
ccccaggttt
acctgcctgg
cagcct gaga
ct gt acagca
agcgt gat gc
ggat aa

t ccccgagat
gccccaacat
agagaat cat
t cggccet get
cacacagaca
t gt ct gt ggg
tcgacttcaa
acct gaaaac
gcgt gaccag
agaaaaacag
gtcctgctcc
acaccct gat
aggat cccga
ccaagcct ag
t gcaccagga
ctgctcctat
acacact gcc
t caagggct t
acaact acaa
agct gacagt
acgaggccct

cat ccacatg
caccgt gact
ct gggacagc
gacct gt gaa
gaccaacacc
cgagaagctg
ct gggagt ac
ccagagcggce
at ct gaccag
caccttcgtg
agaact gctc
gat cagcaga
agt gaagttc
agaggaacag
tt ggct gaac
cgagaaaacc
t ccaagcagg
ctacccttcc
gacaacccct
ggacaagagc
gcacaaccac
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