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RECOMBINANT ADENO ASSOCIATED VIRUS (rAAV) ENCODING GJB2
AND USES THEREOF

RELATED APPLICATIONS
[0001] This application claims priority under 35 U.S.C. § 119(e) to U.S. Provisional
Application, U.S.S.N. 63/161,619, filed March 16, 2021, and to U.S. Provisional Application,
U.S.S.N. 63/078,233, filed September 14, 2020, each of which is incorporated herein by

reference.

FEDERALLY SPONSORED RESEARCH
[0002] This invention was made with Government support under DA048787 awarded by the

National Institutes of Health. The Government has certain rights in the invention.

BACKGROUND
[0003] Loss of gap junction beta 2 (GJB2) expression in the inner ear underlies a disorder
termed nonsyndromic Hearing Loss and Deafness, (DFNB1), characterized by recessive,
mild-to-profound sensorineural hearing impairment. Many of these patients are born with
profound hearing loss, which is probably irreversible even at birth. Two-thirds have some
residual hearing at birth, and the majority of those lose hearing over the next few years.
Therefore, these patients are potential candidates for treatment of DENB1. Previous gene
replacement therapy of GJB2Z failed to rescue hearing even though gene addition of the GJB2
gene rescued cell survival and the gap junction network. Effective G/B2 gene replacement

therapy for hearing rescuing has not been developed.

SUMMARY
[0004] The present disclosure, at least in part, relates to an isolated nucleic acid comprising
an expression cassette, wherein the expression cassette comprises a gap junction beta 2
(GJB2) gene regulatory element (GRE), and a nucleotide sequence encoding a GJIB2 protein.
In some embodiments, the expression cassette further comprises a promoter (e.g., GJ/B2
promoter). In some embodiments, the expression cassette is flanked by two adeno-associated
virus (AAV) inverted terminal repeats (ITRs). The presence of native GJB2 regulatory
elements (GREs) in the isolated nucleic acid prevents promiscuous GJB2 gene expression in
the inner ear, which is toxic and damages hearing. Accordingly, in some embodiments, the

isolated nucleic acid described herein is capable of expressing the GJB2 protein in inner ear
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cells that normally express the G/B2 gene (e.g., connective tissue cells of the cochlea and
supporting cells of the organ of Corti and nearby regions), but not in the cell that do not
normally express GJB2 (e.g., hair cells and spiral ganglion neurons).

[0005] In some aspects, the present disclosure provides an isolated nucleic acid comprising
an expression cassette, wherein the expression cassette comprises a gap junction beta 2
(GJB2) gene regulatory element (GRE), and a nucleotide sequence encoding a GJB2 protein.
[0006] In some embodiments, the GJB2 protein is a human GJB2 protein. In some
embodiments, the GJB2 protein comprises an amino acid sequence at least 80% identical to
SEQ ID NO: 1. In some embodiments, the nucleotide sequence encoding a human GJB2
protein comprises a nucleotide sequence at least 80% identical to SEQ ID NO: 2.

[0007] In some embodiments, the expression cassette further comprises a promoter operably
linked to the nucleotide sequence encoding a GJB2 protein. In some embodiments, the
promoter is a human GJB2 promoter. In some embodiments, the promoter comprises 500
nucleotides of a human GJB2 promoter. In some embodiments, the promoter comprises a
nucleic acid sequence at least 80% identical to SEQ ID NO: 5. In some embodiments, the
promoter comprises a nucleic acid sequence at least 80% identical to SEQ ID NO: 102. In
some embodiments, the promoter comprises a nucleic acid sequence 100% identical to SEQ
ID NO: 102.

[0008] In some embodiments, the promoter is a human GJB2 basal promoter. In some
embodiments, the human GJB2 basal promoter comprises a nucleic acid sequence at least
80% identical to SEQ ID NO: 47.

[0009] In some embodiments, the expression cassette comprises a nucleotide sequence
encoding a 5’ UTR. In some embodiments, the 5' UTR 1is positioned between the promoter
and the nucleotide sequence encoding the GJB2 protein. In some embodiments, the 5' UTR
comprises about 300 nucleotides of a human GJB2 gene 5' UTR. In some embodiments, the
promoter and the 5' UTR comprises a nucleotide sequence at least 80% identical to SEQ ID
NO: 30.

[0010] In some embodiments, the GJ/B2 gene regulatory element comprises an enhancer. In
some embodiments, the enhancer is positioned 5' to the promoter. In some embodiments, the
enhancer is normally present within approximately 200 kb upstream or downstream of a
GJB2 gene. In some embodiments, the enhancer is normally present within approximately 95
kb of a GJB2 gene. In some embodiments, the G/B2 GRE comprises one or more enhancers.
In some embodiments, the one or more enhancers are the same enhancers or different

enhancers. In some embodiments, the enhancer comprises a nucleotide sequence at least 80%
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identical to nucleotide sequence or a fragment thereof as set forth in any one of SEQ ID NOs:
6 to 29. In some embodiments, the enhancer comprises a nucleotide sequence at least 80%
identical to a GJB2 enhancer as set forth in any of SEQ ID NOs: 37-46 and 55-60. In some
embodiments, the enhancer comprises a nucleotide sequence at least 80% identical to SEQ ID
NO: 42.

[0011] In some aspects, the present disclosure also provides an isolated nucleic acid
comprising an expression cassette, wherein the expression cassette comprises a Gap Junction
beta 2 (GJB2) promoter, and a nucleotide sequence encoding a GJIB2 protein.

[0012] In some embodiments, the GJB2 promoter comprises a nucleic acid sequence at least
80% identical to SEQ ID NO: 102. In some embodiments, the GIB2 promoter comprises a
nucleic acid sequence 100% identical to SEQ ID NO: 102.

[0013] In some embodiments, the expression cassette further comprises a 5' UTR. In some
embodiments, the 5’ UTR comprises: a first nucleic acid sequence at least 80% identical to
SEQ ID NO: 103; and/or a second nucleic acid sequence at least 80% identical to SEQ ID
NO: 104. In some embodiments, the expression cassette further comprises a 5' UTR. In some
embodiments, the 5’ UTR comprises: a first nucleic acid sequence 100% identical to SEQ ID
NO: 103; and/or a second nucleic acid sequence 100% identical to SEQ ID NO: 104.

[0014] In some embodiments, the isolated nucleic acid comprises a nucleic acid sequence at
least 80% identical to SEQ ID NO: 105. In some embodiments, the isolated nucleic acid
comprises a nucleic acid sequence 100% identical to SEQ ID NO: 105.

[0015] In some embodiments, the isolated nucleic acid is capable of expressing GJB2 in cells
that normally express the G/B2 gene. In some embodiments, the isolated nucleic acid is
capable of expressing GJB2 in cochlear connective tissue cells and supporting cells of the
organ of Corti. In some embodiments, the supporting cell of the organ of Corti are pillar cells,
Deiter cells, Hensen’s cells, Claudius cells, inner phalangeal cells, and border cells. In some
embodiments, the cochlear connective tissue cells are strial intermediate cells, fibrocytes of
the lateral wall and suprastrial zone, basal cells of the stria vascularis, fibrocytes in the spiral
ligament, fibrocytes in the spiral limbus, mesenchymal cells lining the bony otic capsule
facing the scala vestibuli, and supralimbal dark cells.

[0016] In some embodiments, the expression cassette is flanked by two adeno-associated
virus inverted terminal repeats (ITRs). In some embodiments, the AAV ITR is from a
serotype selected from the group consisting of AAV1 ITR, AAV2 ITR, AAV3 ITR, AAV4
ITR, AAVS5 ITR, and AAV6 ITR. In some embodiments, the AAV ITR is AAV2 ITR.
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[0017] In some embodiments, the expression cassette comprises: a 5' ITR having a nucleotide
sequence at least 80% identical to SEQ ID NO: 106; and/or a 3' ITR having a nucleotide
sequence at least 80% identical to SEQ ID NO: 107. In some embodiments, the expression
cassette comprises: a 5'ITR having a nucleotide sequence 100% identical to SEQ ID NO:
106; and/or a 3' ITR having a nucleotide sequence 100% identical to SEQ ID NO: 107.
[0018] In some embodiments, the expression cassette further comprises a Woodchuck
Hepatitis Virus (WHP) Posttranscriptional Regulatory Element (WPRE) 3’ to the nucleotide
sequence encoding the GJB2 protein.

[0019] In some embodiments, the WPRE comprises a nucleotide sequence at least 80%
identical to SEQ ID NO: 108. In some embodiments, the WPRE comprises a nucleotide
sequence 100% identical to SEQ ID NO: 108.

[0020] In some embodiments, the expression cassette further comprises a nucleotide
sequence encoding a 3' UTR located 5' of the WPRE. In some embodiments, the 3' UTR is a
GJB2 exon 2 3' UTR. In some embodiments, the GJB2 exon 2 3' UTR comprises a nucleotide
sequence at least 80% identical to SEQ ID NO: 32.

[0021] In some embodiments, the expression cassette further comprises one or more miRNA
binding site positioned in the 3’ UTR. In some embodiments, the miRNA binding site is a
neuron-associated miRNA binding site. In some embodiments, the neuron-associated miRNA
is selected from: miR-124, miR-127, miR-129, miR-129*, miR-136, miR-136*, miR-137,
miR-154, miR-300-3p, miR-323, miR-329, miR-341, miR-369-5p, miR-376a, miR-376b-3p,
miR-376¢, miR-379, miR-382, miR-382*, miR-410, miR-411, miR-433, miR-434, miR-495,
miR-541, miR-543*, miR-551b, miR-143, miR-449a, miR-219-2-3p, miR-126, miR-126%*,
miR-141, miR-142-3p, miR-142-5p, miR-146a, miR-150, miR-200c, and miR-223.In some
embodiments, the neuron-associated miRNA is miR-124. In some embodiments, the miRNA
binding site is a cochlear hair cell-associated miRNA binding site. In some embodiments, the
cochlear hair cell-associated miRNA binding site is selected from: miR-124, miR-96, miR-
182, and miR-183.

[0022] In some embodiments, the expression cassette further comprises a poly A signal. In
some embodiments, the poly A signal is a bovine growth hormone poly A signal.

[0023] In some embodiments, the poly A signal comprises a nucleotide sequence at least 80%
identical to SEQ ID NO: 109. In some embodiments, the poly A signal comprises a
nucleotide sequence 100% identical to SEQ ID NO: 109.

[0024] In some aspects, the present disclosure also provides an isolated nucleic acid

comprising a nucleotide sequence 100% identical to SEQ ID NO: 110 or 111. In some
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aspects, the present disclosure also provides an isolated nucleic acid comprising a nucleotide
sequence at least 80% identical to SEQ ID NO: 110 or 111.

[0025] In some aspects, the present disclosure also provides a vector comprising the isolated
nucleic acid as described herein. In some embodiments, the vector is a plasmid or a viral
vector. In some embodiments, the viral vector is an AAV vector.

[0026] In some aspects, the present disclosure also provides a vector comprising from 5’ to
3" (a) an AAV 5'ITR; (b) a GJB2 promoter, or a basal G/B2 promoter sequence thereof; (c)
a GJB25' UTR (e.g.,a GJB2 exon 1 5' UTR); (d) a nucleotide sequence encoding a GJB2
protein; (e) a G/B2 3' UTR (e.g., a G/B2 exon 2 3' UTR), optionally the G/B2 3' UTR
comprises one or more miR-124 binding site; (f) a bovine growth hormone poly A signal; and
(g) an AAV 3’ ITR.

[0027] In some aspects, the present disclosure also provides a vector comprising from 5’ to
3": (a) an AAV 5'ITR; (b) a GJB2 enhancer; (c) a GJ/B2 promoter, or a basal G/B2 promoter
sequence thereof; (d) a G/B2 5' UTR (e.g., a GJ/B2 exon 1 5' UTR); (e) a nucleotide sequence
encoding a GJB2 protein; (f) a G/B2 3' UTR (e.g., a GJB2 exon 2 3' UTR), optionally the
GJB2 3' UTR comprises one or more miR-124 binding site; (g) a bovine growth hormone
poly A signal; and (h) an AAV 3’ ITR.

[0028] In some embodiments, the vector comprises a nucleotide sequence at least 80%
identical to any one of SEQ ID NOs: 36, 48-62 and 61-83. In some embodiments, the vector
is an AAV vector. In some embodiments, the vector is capable of expressing a GJB2 gene in
cells that normally express GJB2.

[0029] In some aspects, the present disclosure also provides a recombinant adeno-associated
virus (rAAV) comprising: (i) a capsid protein; and (ii) the isolated nucleic acid described
herein.

[0030] In some aspects, the present disclosure also provides a recombinant adeno-associated
virus (rAAV) comprising: (i) a capsid protein; and (ii) an isolated nucleic acid comprising:
(a) an AAV 5'ITR (e.g., a GJB2 exon 1 5' UTR); (b) a GJB2 promoter, or a basal G/B2
promoter sequence thereof; (c) a GJ/B2 5' UTR (e.g., a GJB2 exon 2 3' UTR), optionally the
GJB2 exon 2 3' UTR comprises one or more miR-124 binding site; (d) a nucleotide sequence
encoding a GJB2 protein; (e) a G/B2 3' UTR; (f) a bovine growth hormone poly A signal;
and (g) an AAV 3' ITR.

[0031] In some aspects, the present disclosure also provides a recombinant adeno-associated
virus (rAAV) comprising: (i) a capsid protein; and (ii) an isolated nucleic acid comprising:

(a) an AAV 5'ITR; (b) a GJB2 enhancer; (c) a GJB2 promoter, or a basal G/B2 promoter
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sequence thereof; (d) a G/B2 5' UTR (e.g., a G/B2 exon 1 5' UTR); (e) a nucleotide sequence
encoding a GJB2 protein; (f) a G/B2 3' UTR (e.g., a GJB2 exon 2 3' UTR), optionally the
GJB2 exon 2 3' UTR comprises one or more miR-124 binding site; (g) a bovine growth
hormone poly A signal; and (h) an AAV 3’ ITR.

[0032] In some embodiments, the rAAV has tropism for a subset of cochlea cells that
normally express the GJB2 gene. In some embodiments, the rAAV has tropism for cells of
the inner ear.

[0033] In some embodiments, the capsid protein is an AAV1 capsid protein, an AAV?2 capsid
protein, an AAVS capsid protein, an AAV7 capsid protein, an AAVS capsid protein, an
AAVY capsid protein, an AAV-S capsid protein, or a variant thereof. In some embodiments,
the AAV capsid is AAV9.PHP.B, AAV9.PHP.eB, or AAV-S. In some embodiments, the
AAY capsid protein is AAV-S.

[0034] In some aspects, the present disclosure provides a host cell comprising the isolated
nucleic acid, the vector, or the rAAV as described herein.

[0035] In some aspects, the present disclosure provides a pharmaceutical composition
comprising the isolated nucleic acid, the vector, the rAAYV, or the host cell as described
herein. In some embodiments, the pharmaceutical composition further comprises a
pharmaceutically acceptable carrier.

[0036] In some aspects, the present disclosure provides a method for specifically expressing
GJB?2 in cells that normally expresses the GJB2 gene in a subject, the method comprising
administering to the subject an effective amount of the isolated nucleic acid, the vector, the
rAAV, the host cell, or the pharmaceutical composition as described herein.

[0037] In some aspects, the present disclosure provides a method for treating Non-syndromic
Hearing Loss and Deafness (DFNB1) in a subject, the method comprising administering to
the subject an effective amount of the isolated nucleic acid, the vector, the rAAYV, the host
cell, or the pharmaceutical composition as described herein.

[0038] A method for treating a GJB2-associated disease in a subject in need thereof, the
method comprising administering to the subject an effective amount of the isolated nucleic
acid, the vector, the rAAYV, the host cell, or the pharmaceutical composition as described
herein.

[0039] In some embodiments, the subject is a mammal. In some embodiments, the mammal
is a human. In some embodiments, the mammal is a non-human mammal. In some
embodiments, the non-human mammal is mouse, rat, or non-human primate.

[0040] In some embodiments, the hearing loss is associated with a mutation in the GJB2
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gene. In some embodiments, the mutation in the GJB2 gene is a point mutation, a missense
mutation, a nonsense mutation, a splice-altering mutation, a synonymous mutation, a
deletion, an insertion, or a combination thereof. In some embodiments, the subject is human;
and the mutation is a mutation listed in Table 2 (below) or a combination thereof. In some
embodiments, the mutation is NM_004004.6 ¢.101T>C (GRCh37/hg19
Chr13:20763620A>G) or ¢.35delG (GRCh37/hg19 chr13:20763685AC>A).

[0041] In some embodiments, the administration results in expression of GJB2 protein in the
cochlea connective tissue cells and supporting cells of the organ of Corti and nearby regions.
In some embodiments, the supporting cell of the organ of Corti are pillar cells, Deiters’ cells,
Hensen’s cells, Claudius cells, inner phalangeal cells, and border cells. In some
embodiments, the connective tissue cells are strial intermediate cells, fibrocytes of the lateral
wall and suprastrial zone, basal cells of the stria vascularis, fibrocytes in the spiral ligament,
fibrocytes in the spiral limbus, mesenchymal cells lining the bony otic capsule facing the
scala vestibuli, and supralimbal dark cells.

[0042] In some embodiments, the administration is via injection. In some embodiments, the
injection is through round window membrane of the cochlea, into the scala media of the
cochlea, into the scala tympani of the cochlea, into the scala vestibuli of the cochlea, into a
semicircular canal of the inner ear, or into the saccule or the utricle of the inner ear.

[0043] The details of one or more embodiments of the invention are set forth in the
description below. Other features or advantages of the present invention will be apparent
from the following drawing and detailed description of certain embodiments and also from

the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0044] The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate certain embodiments, and together with the written description, serve
to provide non-limiting examples of certain aspects of the compositions and methods
disclosed herein.
[0045] FIGs. 1A-1C show the structure and expression distribution of GJB2, and how loss of
GJB2 expression affects the patients. FIG. 1A shows the structure of the GJB2 hemichannel.
Six subunits of GJB2 protein, each with four trans-membrane helices, assemble in the plane
of the membrane to form a large central pore. GJB2 hemichannels from adjacent cells join to
create a channel from the cytoplasm of one cell to the cytoplasm of the other. Gap junctions

are formed by hundreds or thousands of channels packed in a junctional plaque. FIGs. 1B-1C
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show the network of fibrocytes and epithelial cells in which GJB2 is expressed (FIG. 1B),
and the inner and outer hair cells, in which GJB2 is not expressed (FIG. 1C). FIG. 1D shows
that many patients carrying GJB2 mutation(s) who have some residual hearing at birth show
further hearing loss over the next 3-6 years. A window for treatment is present for 1-5 years
after birth. with ~10,000 affected children in the United State aged 0-5 possibly treatable.
[0046] FIGs. 2A-2B show the delivery of viral vector to the cochlea by direct injection
through the round window membrane (RWM) and the deleterious effect of promiscuous
expression of Gjb2 to the hearing of injected mice. FIG. 2A is a cartoon illustrating the round
window membrane (RWM) injection. FIG. 2B shows that promiscuous expression of Gjb2
in the inner ear damaged hearing in wild-type mice.

[0047] FIGs. 3A-3N show the identification of cis-regulatory elements (e.g., enhancers) that
are critical for GJB2 expression in the subset of cochlea cells that naturally express the GJ/B2
gene. FIGs. 3A-3B show that certain patients with GJB2-associated deafness have upstream
deletions occurring in trans with GJB2 coding sequence mutations, which suggests that some
patients carry mutation(s) in the cis-regulatory element, and the region next to the CRYL!
gene is of particular importance for identification of such cis-regulatory elements. FIG. 3C
(top) shows the identification of gene regulatory elements (GREs), in UCSC Genome
Browser views of ATAC-Seq from mouse cochlea at developmental stages P2, P5 and PS8,
over ~300 kb in the region of the mouse Gjb2 gene. Shaded regions mark regions containing
putative GREs. X-axis is the genomic region on chrl4 in the mouse genome. Y-axis is the
number of reads from the ATAC- Seq that align to a specific region in the genome. Light
shading denotes regions of open chromatin, which are the hallmarks of transcriptionally
active regions that are enriched for read pile up, suggesting higher activity in these regions.
Regions A and B mark the transcriptionally active sequences within mouse Gjb2 itself.
Regions C-M are regions that are transcriptionally active around Gjb2 that might be part of a
cis-regulatory network. FIG. 3C (bottom) shows transcriptionally active regions in and
around the light-shaded regions that have been tested as specific GREs (dark highlight). Note
that the GREs were initially identified in mouse. Human GJB2 GREs were identified in silico
by modeling the mouse GREs. Human GJB2 GREs were tested in subsequent experiments.
FIGs. 3D-3E show various vector designs with or without incorporation of GJB2 promoter
and/or enhancers. These vectors were tested in mouse inner ear. The C15 vector, which is the
GJB2 enhancer vector, concatenates 500 bp of the human GJB2 promoter, the human GJB2
5’ UTR followed by a coding sequence for GFP and human GJB2 3* UTR, and three human
GJB2 enhancers that match mouse sequences identified by ATAC-seq. Vectors c20-23 were
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constructed to test the toxicity of promiscuous expression of Gjb2 in mouse. Vector 20 was
lethal at doses over 2x10° genomic copies. FIG. 3F shows a segment of the mouse cochlea,
from the lateral wall (top) to the interdental cells (bottom). Cells transduced with the AAV9-
PHP.B-C15 vector and expressing the GFP marker gene under Gjb2 enhancers are shown in
the left panel. Cells normally expressing GJB2 are shown in the middle panel. In the right
panel, IHCs and OHCs (indicated) are also identified by labeling actin with fluorescent
phalloidin. The expression pattern of GFP, which was driven by the c15 construct, is
consistent with native Gjb2 expression reported in Kikuchi et al., 1995 using the same
antibody against GJB2. Notably, c15 does not drive GFP expression in hair cells. FIG. 3G
shows the expression of Gjb2 in inner hair cells driven by construct c20. 3D reconstruction of
the organ of Corti in an uninjected mouse cochlea, with outer hair cells and inner hair cells is
shown in the top panel. GIB2-containing gap junctions in supporting cells were labeled with
an antibody to GJB2 protein. Hair cells do not make gap junctions. Vector c20, with a
promiscuous promoter, drives GJB2 expression in inner hair cells and other cell types (see
bottom panel). FIG. 3H shows that promiscuous Gjb2 expression damages hearing in wild-
type mice, but targeted expression rescues hearing in Gjb2 knockout mice. However, a C70
construct, which includes GJB2 promoter/enhancer based on preliminary results from the
ATAC-Seq, was capable of rescuing hearing by 15-20 dB, and did not damage hearing in the
wild-type. FIGs. 3I-3L shows the map of the ¢70 vector plasmid encoding mouse GJB2 or
human GJB2 with or without an HA tag. FIG. 3M shows schematics of vector ¢.70 encoding
mouse GJB2 or human GJB2 with or without the HA tag. FIG. 3N shows additional vectors
that were created and tested.

[0048] FIG. 4 shows that AAV-S encoding eGFP with a CBA promoter efficiently
transduces hair cells, supporting cells, and cells of the lateral wall, in both neonatal mouse
and juvenile NHP cochlea.

[0049] FIGs. 5A-5V show vector maps of the AAV vectors including the identified G/B2
GREs 1, 2,3,4,5,7, 8, and 9, respectively. The vectors include, from 5'to 3, a 5' ITR, a
human GJB2 GRE, a GJB2 basal promoter, a GJ/B2 exon 1 5" UTR, a nucleotide sequence
encoding an eGFR, and GJB2 exon 2 3' UTR. FIG. 5A shows vector ¢.81.1, which includes
human GJB2 GREI], and encodes human GIB2; FIG. 5B shows vector ¢.81.1, which includes
human GJB2 GREI1, and encodes mouse GJB2; FIG. 5C shows vector ¢.81.2, which
includes human GJB2 GRE2, and encodes eGFP; FIG. 5D shows vector ¢.81.2, which
includes human GJB2 GRE2, and encodes human GJB2; FIG. 5E shows vector ¢.81.2, which
includes human GJB2 GRE2, and encodes mouse GJB2; FIG. 5F shows vector ¢.81.3, which
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includes human GJB2 GRE3, and encodes eGFP; FIG. 5G shows vector ¢.81.3, which
includes human GJB2 GRE3, and encodes human GJB2; FIG. 5H shows vector ¢.81.3,
which includes human GJB2 GRE3, and encodes mouse GIB2; FIG. 51 shows vector ¢.81.4,
which includes human GJB2 GRE4, and encodes human GJB2; FIG. 5J shows vector ¢.81.4,
which includes human GJB2 GRE4, and encodes mouse GJB2; FIG. 5K shows vector ¢.81.5,
which includes human GJB2 GREDS, and encodes eGFP; FIG. 5L shows vector ¢.81.5, which
includes human GJB2 GRES, and encodes human GJB2; FIG. 5M shows vector ¢.81.5,
which includes human GJB2 GRES5, and encodes mouse GJB2; FIG. 5N shows vector ¢.81.7,
which includes human GJB2 GRE7, and encodes eGFP; FIG. 50 shows vector ¢.81.7, which
includes human GJB2 GRE7, and encodes human GJB2; FIG. 5P shows vector ¢.81.7, which
includes human GJ/B2 GRE7, and encodes mouse GJB2; FIG. 5Q shows vector ¢.81.8, which
includes human GJB2 GRES, and encodes human GJB2; FIG. 5R shows vector ¢.81.8,
which includes human GJB2 GRES, and encodes mouse GJB2; FIG. 5S shows vector ¢.81.9,
which includes human GJB2 GRE9, and encodes eGFP; FIG. 5T shows vector ¢.81.9, which
includes human GJB2 GREY, and encodes human GJB2; FIG. 5U shows vector ¢.81.9,
which includes human GJB2 GRE9, and encodes mouse GJB2. FIG. 5V shows schematics of
c81.2, c81.3, c81.5, ¢81.7 and c81.9 encoding eGFP, mouse GJB2 and human GJB2 as
described above.

[0050] FIGs. 6A-6D show GFP expression by vector c§81.5 in the cells of the organ of Corti
FIG. 6A shows a fluorescent image of GFP expressing cells, including a variety of
supporting cells in, and medial to, the organ of Corti. FIG. 6B shows antibody label of
endogenous GJB2 in the region of the organ of Corti. Gjb2 expression largely overlapped
that of exogenous GFP. FIG. 6C is an overlay of FIGs. 6A and 6B, with a third staining of
actin, which revealed stereocilia of hair cells. No GFP was expressed in the hair cells. FIG.
6D shows a frozen section immunofluorescence image of GFP and a protein marker for hair
cells, MYO7A. GFP was expressed in a variety of supporting cells in the organ of Corti, but
did not overlap with MYO7A expression, which was expressed in hair cells.

[0051] FIGs. 7A-7E show GFP expression pattern by vector 81.5 in the lateral wall of the
cochlea. FIG. 7A shows GFP expression in cells including fibrocytes of the lateral wall.

FIG. 7B shows an antibody labeling of endogenous Gjb2 in the region of the lateral wall.
GJB2 expression largely overlaps that of exogenous GFP. FIG. 7C is an overlay image of
FIGs. 7A and 7B. Note that GFP was expressed in the cells expressing Gjb2. FIGs. 7D-7E
show frozen section immunofluorescences of GFP (FIG. 7D) and GJB2 in supporting cells of

the organ of Corti and fibrocytes of the lateral wall (FIG. 7E).
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[0052] The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate certain embodiments, and together with the written description, serve
to provide non-limiting examples of certain aspects of the compositions and methods

disclosed herein.

DETAILED DESCRIPTION
[0053] The present disclosure, at least in part, relates to an isolated nucleic acid comprising
an expression cassette, wherein the expression cassette comprises a gap junction beta 2
(GJB2) gene regulatory element (GRE), and a nucleotide sequence encoding a GJB2 protein.
In some embodiments, the expression cassette further comprises a promoter (e.g., GJ/B2
promoter). In some embodiments, the expression cassette is flanked by two adeno-associated
virus (AAV) inverted terminal repeats (ITRs). The presence of native GJB2 regulatory
elements (GRESs) in the isolated nucleic acid prevents promiscuous GJB2 gene expression in
the inner ear, which is toxic and damages hearing. Accordingly, in some embodiments, the
isolated nucleic acid described herein is capable of expressing the GJB2 protein in inner ear
cells that normally express the G/B2 gene (e.g., connective tissue cells of the cochlea and
supporting cells of the organ of Corti and nearby regions), but not in the cell that do not

normally express GJB2 gene (e.g., hair cells and spiral ganglion neurons).

I. Isolated Nucleic Acid

[0054] In some aspects, the present disclosure relates to compositions and methods for
treating certain autosomal recessive genetic diseases, for example, non-syndromic hearing
loss (DFNB1). DENBI is caused by mutations in the GJB2 gene. The GJB2 gene encodes the
GJB2 protein, also known as connexin 26. Connexin 26 is a member of the connexin protein
family. GJB2 protein forms channels in clusters called gap junctions, which allow
communication between neighboring cells, including cells in the inner ear. Mutations in the
GJB2 gene eliminate or change the structure of gap junctions and affect the function or
survival of cells that are needed for hearing. Gene replacement therapy (e.g., gene therapy by
recombinant adeno-associated virus (rAAVs)) is attractive due to the small size of the GJB2
gene coding sequence (less than 700 bp). However, restoration of GJB2 expression in the
inner ear using the currently available gene therapy does not lead to the restoration of
hearing.

[0055] Accordingly, the present disclosure is based, in part, on the surprising discovery that

successful GJB2 gene therapy requires GJB2 expression in cells that normally express the
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GJB2 protein (e.g., connective tissue cells of the cochlea and supporting cells of the organ of
Corti and nearby regions) and not in other cells (e.g., hair cells and spiral ganglion neurons).
Excluding sensory cells, most cells in the cochlea are connected via gap junctions, and these
gap junctions appear to play a critical role in cochlear function. GJB2 protein occurs in gap
junctions connecting most cell classes in the cochlea. There are two independent systems of
cells, which are defined by interconnecting gap junctions. The first system, the epithelial cell
gap junction system, is mainly composed of all organs of Corti supporting cells (e.g.,
epithelial cells of the inner and outer sulcus, and interdental cells), and also includes
interdental cells in the spiral limbus and root cells within the spiral ligament. In the inner ear,
the sensory region of the cochlea, termed the organ of Corti, includes one row of inner hair
cells (IHC) and three to four rows of outer hair cells (OHC) that are surrounded by various
supporting cells. The supporting cells play crucial roles in the development, function, and
maintenance of inner ear sensory epithelia. Unlike hair cells, which contact only the lumenal
surface of the epithelium, supporting cells span the entire depth of the epithelium, from the
basal lamina to the lumen. Supporting cells are linked to each other and to hair cells by tight
and adherens junctions; they communicate directly with other supporting cells by gap
junctions (e.g., Wan et al., Inner ear supporting cells: Rethinking the silent majority, Semin
Cell Dev Biol. 2013 May; 24(5): 448-459). Non-limiting examples of supporting cells for the
organ of Corti include pillar cells, Deiters’ cells, Hensen’s cells, Claudius cells, inner
phalangeal cells, and border cells. The second system, the connective tissue cell gap junction
system, includes strial intermediate cells, fibrocytes of the lateral wall and suprastrial zone,
basal cells of the stria vascularis, fibrocytes in the spiral ligament, fibrocytes in the spiral
limbus, mesenchymal cells lining the bony otic capsule facing the scala vestibuli, and
supralimbal dark cells. In some embodiments, in the cochlea, GJ/B2 is normally expressed in
supporting cells of the organ of Corti and nearby regions (e.g., pillar cells, Deiters’ cells,
Hensen’s cells, Claudius cells, inner phalangeal cells; and border cells), and the connective
tissue system comprising strial intermediate cells, fibrocytes of the lateral wall and suprastrial
zone, basal cells of the stria vascularis, fibrocytes in the spiral ligament, fibrocytes in the
spiral limbus, mesenchymal cells lining the bony otic capsule facing the scala vestibuli, and
supralimbal dark cells (See, e.g., Kikuchi et al. (1995) Gap junctions in the rat cochlea:
immunohistochemical and ultrastructural analysis. Anat Embryol (Berl) 191:101-118; and
Kikuchi et al., Gap junction systems in the mammalian cochlea, Brain Res Brain Res Rev.
2000 Apr;32(1):163-6. doi: 10.1016/s0165-0173(99)00076-4.).

[0056] GJB2 expression is critical for cochlear function. For example, the K* that enters hair
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cells through transduction channels and leaves through basal K* channels is shuttled away
from the organ of Corti by the epithelial system and conveyed by the cytoplasmic system to
the stria, where it is pumped back into endolymph. Further, GIB2 plays a role in the
development of the cochlea, as mice lacking GJB2 protein in the inner ear have reduced
endocochlear potential and profound apoptotic loss of hair cells and supporting cells by
postnatal day 30 (P30), even though hair cells do not express Gjb2 (Cohen-Salmon et al.,
2002; Wang et al., 2009; Sun et al., 2009; Crispino et al., 2011; Johnson et al., 2017). If
Gjb2 is deleted after P6, the phenotype is much milder (Chang et al., 2015). However there
remains a long-term requirement for GJB2 protein: hair cell loss occurs after months even
with deletion as late as P14 (Ma et al., 2020). Not wishing to be bound by any particular
theory, GIB2’s function in shuttling K* may be related to its role in the development of the
cochlea: If K* is not carried away from hair cells by a gap junction network, K*
accumulation could depolarize hair cells, leading to Ca* influx and eventual cell death. The
gap junction network may also be required to transport glucose and nutrients from blood
vessels to the sensory epithelium, and its absence could lead to cell death.

[0057] In some embodiments, the present disclosure provides an isolated nucleic acid
comprising two adeno-associated virus (AAV) inverted terminal repeats (ITRs) flanking an
expression cassette, wherein the expression cassette comprises a promoter (e.g., a human
GJB2 promoter) operably linked to a nucleotide sequence encoding a GJB2 gene regulatory
element (GRE), and a nucleotide sequence encoding a gap junction beta 2 (GJB2) protein.
Incorporation of the native GJB2 gene regulatory element and/or tissue/cell-specific promoter
in the isolated nucleic acid facilitates the expression of the GJB2 gene in cells that normally
express it (e.g., connective tissue cells of the cochlea including fibrocytes and supporting
cells of the organ of Corti and nearby regions). An expression cassette, as used herein, refers
to component of vector DNA comprising a protein coding sequence to be expressed by a cell
having the vector and its regulatory sequences. Once delivered to the target cell, the
expression cassette directs the cell’s machinery to make RNA and/or protein(s) (e.g., GIB2
protein).

[0058] A “nucleic acid” sequence refers to a DNA or RNA sequence. In some embodiments,
proteins and nucleic acids of the disclosure are isolated. As used herein, the term “isolated”
means artificially produced. As used herein with respect to nucleic acids, the term “isolated”
means: (i) amplified in vitro by, for example, the polymerase chain reaction (PCR); (ii)
recombinantly produced by cloning; (iii) purified, for example, by cleavage and gel

separation; or (iv) synthesized by, for example, chemical synthesis. An isolated nucleic acid
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is one which is readily manipulable by recombinant DNA techniques well known in the art.
Thus, a nucleotide sequence contained in a vector in which 5"and 3’ restriction sites are
known or for which polymerase chain reaction (PCR) primer sequences have been disclosed
is considered isolated but a nucleic acid sequence existing in its native state in its natural host
is not. An isolated nucleic acid may be substantially purified, but need not be. For example,
a nucleic acid that is isolated within a cloning or expression vector is not pure in that it may
comprise only a tiny percentage of the material in the cell in which it resides. Such a nucleic
acid is isolated, however, as the term is used herein because it is readily manipulable by
standard techniques known to those of ordinary skill in the art. As used herein with respect to
proteins or peptides, the term “isolated” refers to a protein or peptide that has been isolated
from its natural environment or artificially produced (e.g., by chemical synthesis, by
recombinant DNA technology, efc.).

[0059] In some embodiments, the GIB2 protein is a human GJB2 protein. In some
embodiments, the human GJB2 protein comprises an amino acid sequence at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at
least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100%
identical to SEQ ID NO: 1.

[0060] An exemplary human GJB2 protein sequence is set forth in SEQ ID NO: 1:
MDWGTLOTILGGVNKHSTSIGKIWLTVLEIFRIMILVVAAKEVWGDEQADEFVCNTLQPGCKN
VCYDHYFPISHIRLWALQLIFVSTPALLVAMHVAYRRHEKRKFIKGEIKSEFKDIEEIKTQK
VRIEGSLWWIYTSSIFFRVIFEAAFMYVEYVMYDGE SMORLVKCNAWPCPNTVDCEVSRPTE
KIVEFTVEFMIAVSGICILLNVTELCYLLIRYCSGKSKKPV

[0061] In some embodiments, the expression cassette of the isolated nucleic acid encodes a
human GJB2 protein having the amino acid sequence as set forth in SEQ ID NO: 1. In some
embodiments, the nucleotide sequence encoding a human GJB2 protein comprises a
nucleotide sequence at least 50%, at least 60%, at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99%, or 100% identical to SEQ ID NO: 2.
[0062] An exemplary nucleotide sequence encoding a human GJB2 protein is set forth in
SEQ ID NO: 2:

ATGGATTGGGGCACGCTGCAGACGATCCTGGGGGGTGTGAACARACACTCCACCAGCATTIGG
AAAGATCTGGCTCACCGTCCTCTTCATTTTTCGCATTATGATCCTCGTTGTGGCTGCAAAGG
AGGTGIGGGGAGATGAGCAGGCCGACTTTGTICTGCAACACCCTGCAGCCAGGCTGCAAGAAC
GTGIGCTACGATCACTACTTCCCCATCTICCCACATCCGGCTATGGGCCCTGCAGCTGATCTT
CGTGTCCACGCCAGCGCTCCTAGTGGCCATGCACGTGGCCTACCGGAGACATGAGAAGAAGA
GGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGATCAAAACCCAG
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AAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAAGCAGCATCTTCTTCCGGGTCAT
CTTCGAAGCCGCCTTCATGTACGICTTCTATGTCATGTACGACGGCTTICTCCATGCAGCGGC
TGGTGAAGTGCAACGCCTGGCCTTGTCCCAACACTGTGGACTGCTTTGTGTCCCGGCCCACG
GAGAAGACTGTCTITCACAGTGTTCATGATTGCAGTGICTGGAATTTGCATCCTIGCTGAATGT
CACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGGAAGTCAAARAAGCCAGTT
[0063] In some embodiments, the GJB2 protein is a mouse GJB2 protein. In some
embodiments, the mouse GJB2 protein comprises an amino acid sequence at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at
least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100%
identical to SEQ ID NO: 3.

[0064] An exemplary mouse GJB2 protein sequence is set forth in SEQ ID NO: 3:

MDWGTLOSILGGVNKHSTSIGKIWLTVLEFIFRIMILVVAAKEVWGDEQADEFVCNTLQPGCKN
VCYDHHFPISHIRLWALQLIMVSTPALLVAMHVAYRRHEKKRKEMKGEIKNEFKDIEEIKTQ
KVRIEGSLWWIYTTSIFFRVIFEAVEMYVEYIMYNGEFFMORLVKCNAWPCPNTVDCEFISRPT
EKTVFTVFMISVSGICILLNITELCYLEVRYCSGKSKRPV

[0065] In some embodiments, the isolated nucleic acid comprises a nucleotide sequence
encoding a mouse GJB2 protein having an amino acid sequence as set forth in SEQ ID NO:
3. In some embodiments, the nucleotide sequence encoding a mouse GJB2 protein comprises
a nucleotide sequence at least 50%, at least 60%, at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99%, or 100% identical to SEQ ID NO: 4.
[0066] An exemplary nucleotide sequence encoding a mouse GJB2 protein is set forth in
SEQ ID NO: 4:

ATGGATTGGGGCACACTCCAGAGCATCCTCGGGGGTGTCAACAAACACTCCACCAGCATIGG
AAAGATCTGGCTCACGGTCCTCTTCATCTTCCGCATCATGATCCTCGTGGTGGCTGCAAAGG
AGGTGIGGGGAGATGAGCAAGCCGATTITTGICTGCAACACGCTCCAGCCTGGCTGCAAGAAT
GTATGCTACGACCACCACTTCCCCATCICTCACATCCGGCTCIGGGCICTGCAGCTGATCAT
GGTGTCCACGCCAGCCCICCTGGTAGCTATGCATGTGGCCTACCGGAGACATGAARAAGAAAC
GGAAGTTCATGAAGGGAGAGATAAAGAACGAGTTTAAGGACATCGAAGAGATCAAAACCCAG
AAGGTCCGTATCGAAGGGTCCCTGTIGGTGGACCTACACCACCAGCATCTTCTTCCGGGTCAT
CTTIGAAGCCGTCITCATGTACGICTTITITACATCATGTACAATGGCTICTTCATGCAACGTC
TGGTGAAATGCAACGCTTGGCCCTGCCCCAATACAGTGGACTGCTITCATTITCCAGGCCCACA
GAAAAGACTGTCTITCACCGTGTTTATGATTTCTGTGTICTGGAATTTGCATTCTGCTAAATAT
CACAGAGCTGTGCTATTTGTTICGTITAGGTATTIGCTCAGGAAAGTCCAAAAGACCAGTC

[0067] In some embodiments, the nucleotide sequence encoding the GIB2 protein is codon
optimized for expression in a host (e.g., a human). “Codon optimization” as described herein,
refers to the design process of altering codons to codons known to increase maximum protein

expression efficiency in a desired cell. In some alternatives, codon optimization is described,
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wherein codon optimization can be performed by using algorithms that are known to those
skilled in the art to create synthetic genetic transcripts optimized for high protein yield.
Programs containing algorithms for codon optimization are known to those skilled in the art.
Programs can include, for example, OptimumGene™, GeneGPS® algorithms, etc.
Additionally, synthetic codon optimized sequences can be obtained commercially, for
example from Integrated DNA Technologies and other commercially available DNA
sequencing services.
[0068] As used herein, the term “sequence identity” refers to the percentage of amino acid (or
nucleic acid) residues of a candidate sequence that are identical to the amino acid (or nucleic
acid) residues of a reference sequence, e.g., GJB2 protein disclosed herein and its coding
sequences, after aligning the sequences and introducing gaps, if necessary, to achieve the
maximum percent identity (e.g., gaps can be introduced in one or both of the candidate and
reference sequences for optimal alignment and non-homologous sequences can be
disregarded for comparison purposes). Alteration of the amino acid sequence or nucleic acid
coding sequences can be obtained by deletion, addition, or substitution of residues of the
reference sequence. Alignment for purposes of determining percent identity can be achieved
in various ways that are within the skill of one in the art, for instance, using publicly available
computer software, such as BLAST, BLAST-2, BLAST-P, BLAST-N, BLAST-X, WU-
BLAST-2, ALIGN, ALIGN-2, CLUSTAL, or Megalign (DNASTAR) software. Those
skilled in the art can determine appropriate parameters for measuring alignment, including
any algorithms needed to achieve maximal alignment over the full length of the sequences
being compared. For instance, the percent amino acid (or nucleic acid) sequence identity of a
given candidate sequence to, with, or against a given reference sequence (which can
alternatively be phrased as a given candidate sequence that has or includes a certain percent
amino acid (or nucleic acid) sequence identity to, with, or against a given reference sequence)
is calculated as follows:

100 x (fraction of A/B)
where A is the number of amino acid (or nucleic acid) residues scored as identical in the
alignment of the candidate sequence and the reference sequence, and where B is the total
number of amino acid (or nucleic acid) residues in the reference sequence. In particular, a
reference sequence aligned for comparison with a candidate sequence can show that the
candidate sequence exhibits from, e.g., 50% to 100% identity across the full length of the
candidate sequence or a selected portion of contiguous amino acid (or nucleic acid) residues

of the candidate sequence. The length of the candidate sequence aligned for comparison
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purpose is at least 30%, e.g., at least 40%, e.g., at least 50%, 60%, 70%, 80%, 90%, 95%,
98%, 99%, or 100% of the length of the reference sequence. When a position in the
candidate sequence is occupied by the same amino acid (or nucleic acid) residue as the
corresponding position in the reference sequence (e.g., GJB2 amino acid sequences, coding
sequences, nucleotide sequences for GJB2 gene regulatory elements (GREs), or any other
sequences described herein), then the molecules are identical at that position.

[0069] An expression cassette of an isolated nucleic acid sequence described herein (e.g., the
expression cassette of the isolated nucleic acid comprising a nucleotide sequence encoding a
GJB2 protein) may further comprise a promoter operably linked to the coding sequence (e.g.,
GJB2 protein coding sequence). A “promoter” refers to a DNA sequence recognized by the
synthetic machinery of the cell, or introduced synthetic machinery, required to initiate the
transcription of a gene. The phrases “operatively linked,” “under control,” or “under
transcriptional control” means that the promoter is in the correct location and orientation in
relation to the nucleic acid to control RNA polymerase initiation and expression of the gene.
A promoter may be a constitutive promoter, inducible promoter, or a tissue-specific
promoter.

[0070] In some embodiments, the promoter is a tissue/cell-specific promoter. A tissue/cell
specific promoter, as used herein, refers to a promoter that has activity in only certain cell
types. In some embodiments, the promoter used in the isolated nucleic acid described herein
has activity in cochlear cells that normally express the GJB2 gene. Use of a tissue/cell-
specific promoter in the isolated nucleic acid described herein can restrict unwanted
transgene (e.g., GJB2 gene) expression as well as facilitate persistent transgene expression. In
some embodiments, the expression cassette of the isolated nucleic acid comprises a tissue/cell
specific promoter. In some embodiments, the expression cassette of the isolated nucleic acid
comprises a GJB2 promoter (e.g., a GJIB2 promoter for any species where cell specific G/B2
expression is desired). In some embodiments, the expression cassette of the isolated nucleic
acid comprises a human GJB2 promoter. In some embodiments, the expression cassette of the
isolated nucleic acid comprises at least 300 bp (e.g., 300 bp, 400 bp, 500 bp, 600 bp, 700 bp,
or more) of any consecutive nucleotides of a human GJB2 promoter. In some embodiments,
the expression cassette of the isolated nucleic acid comprises a promoter having 500 bp
consecutive nucleotides of a human GJB2 promoter. In some embodiments, the expression
cassette of the isolated nucleic acid comprises a promoter having a nucleotide sequence at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or
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100% identical to SEQ ID NO: 5. An exemplary nucleotide sequence of 500 bp of a human
GJB2 promoter is set forth in SEQ ID NO: 5:

ACCTGICTCCCGCCGIGGCGCCTTTITAACCGCACCCCACACCCCGCCTCTITCCCICGGAGAC
TGGGAAAGTTACGGAGGGGGCGGCGCCGCGGGCGGAGCGCGCCCGGCCICTGGGTICCTCAGA
GCTTCCCGGGTCCGCGAACCCCCGACCGCCCCCGAAAGCCCCGAACCCCCCAAGTCCCCTTIC
GAGGTCCCGATCTCCTAGTTCCTTTGAGCCCCCATGAGTTCCCCAAGTGCCCCCAGCGCCCT
GAGICTCCCCCGGTITACCCCGAGCGCCGCCTCCCCCAGCCCCTTGGCGGCCCGGGTGAAGCG
GGGGCGGCTGAGAGTCGGGACCCCCCAGGAAGCGGCGCCCCAGACCCCGGCTCCGGCGCTGT
GCCGTGGGCGGGGTTCAGGGATGGCTGTGGTCGTITGTCCTCTGTACTCCGCATAGTGCGAGA
GGACTTGGCATTTATGAGCGCTTCTTTAATTTTTTATTGTTAGAGAAACAGGCATTCCTCCA
AGGA

[0071] In some embodiments, the expression cassette of the isolated nucleic acid comprises a
GJB2 basal promoter (e.g., a human GJB2 basal promoter). A GJB2 basal promoter is a
promoter region of a GJB2 gene highly conserved across different species (e.g., human and
mouse). The GJ/B2 basal promoter has been previous described, for example, in Tu, Z. J., and
Kiang, D. T. (1998). Mapping and characterization of the basal promoter of the human
connexin26 gene. Biochim. Biophys. Acta 1443, 169-181; Kiang, D. T., Jin, N., Tu, Z. J., and
Lin, H. H. (1997). Upstream genomic sequence of the human connexin26 gene. Gene 199,
165-171; and Castillo et al., DFNB1 Non-syndromic Hearing Impairment: Diversity of
Mutations and Associated Phenotypes, Front. Mol. Neurosci., 22 December 2017, each of
which is incorporated herein by reference. In some embodiments, the expression cassette of
the isolated nucleic acid comprises a GJB2 basal promoter having a nucleotide sequence at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or
100% identical to SEQ ID NO: 47. An exemplary nucleotide sequence of a human GJB2
basal promoter is set forth in SEQ ID NO: 47:

GGGITCGGGGCTTTICGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGA
GGCCGGGCGCGCTCCGCCCGCGGCGCCGCCCCCTICCGTAACTTTCCCAGTCTCCGAGGGAAG
AGGCGGGGTGT

[0072] Examples of constitutive promoters include, without limitation, the retroviral Rous
sarcoma virus (RSV) long terminal repeat (LTR) promoter (optionally with the RSV
enhancer), the cytomegalovirus (CMV) promoter (optionally with the CMV enhancer) (See,
e.g., Boshart et al., Cell, 41:521-530 (1985)) the simian vacuolating virus 40 (SV40)
promoter, the dihydrofolate reductase promoter, the f-actin promoter, the phosphoglycerol
kinase (PGK) promoter, and the elongation factor 1-alpha 1 (EFla) promoter. In some

embodiments, the promoter is a chicken beta-actin (CBA) promoter. In some embodiments,
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the promoter is an enhanced chicken B-actin promoter. In some embodiments, the promoter
is a U6 promoter. Since the CBA promoter is constitutively active in all cell types, using a
CBA promoter in the isolated nucleic acid described herein leads to promiscuous expression
of GJB2 protein in all cell types, including cells that do notnormally express GJB2 protein
(e.g., hair cells of the cochlea). Accordingly, in some embodiments, a CBA promoter is not
used in the isolated nucleic acid described herein.

[0073] 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.
Many other promoters have been described and can be readily selected by one of skill in the
art. Examples of inducible promoters regulated by exogenously supplied promoters include
the zinc-inducible sheep metallothionine (MT) promoter, the dexamethasone (Dex)-inducible
mouse mammary tumor virus (MMTYV) promoter, the T7 polymerase promoter system (WO
98/10088); the ecdysone insect promoter (No et al., Proc. Natl. Acad. Sci. USA, 93:3346-
3351 (1996)), the tetracycline-repressible system (Gossen et al., Proc. Natl. Acad. Sci. USA,
89:5547-5551 (1992)), the tetracycline-inducible system (Gossen et al., Science, 268:1766-
1769 (1995), see also Harvey et al., Curr. Opin. Chem. Biol., 2:512-518 (1998)), the RU486-
inducible system (Wang et al., Nat. Biotech., 15:239-243 (1997) and Wang et al., Gene Ther.,
4:432-441 (1997)) and the rapamycin-inducible system (Magari et al., J. Clin. Invest.,
100:2865-2872 (1997)).

[0074] In some embodiments, the isolated nucleic acid comprises a gene regulatory element
(GRE) (e.g., G/B2 GRE). Gene regulatory elements, as used herein, refer to a variety of
DNA sequences that are involved in the regulation of gene expression. For example, a GRE
may rely on the interactions involving DNA, cellular proteins (e.g., histones), and
transcription factors to regulate gene expression.

[0075] In some embodiments, the isolated nucleic acid comprises gene regulatory elements
which are cis-regulatory elements (e.g., cis-regulatory elements for the G/B2 gene). Cis-
regulatory elements are regions of non-coding DNA which regulate the transcription of
neighboring genes. Cis-regulatory elements are found in the vicinity of the genes that they
regulate. Cis-regulatory elements typically regulate gene transcription by binding to
transcription factors. In some embodiments, the gene regulatory elements impart cell-specific

gene expression capabilities (e.g., cell specific GJB2 gene expression). In some
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embodiments, the gene regulatory elements are cis-regulatory elements associated with the
GJB2 gene.

[0076] In some embodiments, the cis-regulatory elements of the G/B2 gene are enhancers.
An enhancer, as used herein, refers to DNA sequences, which are located more distal to the
transcription start site as compared to a promoter, capable of interacting with site-specific
transcription factors to regulate gene expression in a cell-type specific manner. Enhancers
confer cell-specific gene expression regulation by binding to the collection of transcription
factors in a cell, which leads to transcriptional activation or inhibition through various
mechanisms, e.g., recruitment of epigenetic enzymes that catalyze post-translational histone
modifications, and recruitment of cofactors that promote DNA looping. Enhancers can be
identified in the vicinity of the gene they regulate, or at a distance of hundreds of kilobases
from their target genes. Multiple enhancers can act additively and redundantly to regulate
gene expression (e.g., Doane et al, Regulatory elements in molecular networks, Wiley
Interdiscip Rev Syst Biol Med. 2017 May; 9(3)). In some embodiments, the enhancers
described herein are enhancers capable of regulating genomic GJB2 gene expression. In some
embodiments, the GJBZ2 enhancers are identified in the transcriptionally active sequences of
the GJB2 gene. A transcriptionally active sequence, as used herein, refers to a region of DNA
in a chromosome in which the DNA is in open chromatin confirmation such that the sequence
is exposed, thereby allowing binding of transcription factors and transcription to take place.
In some embodiments, the GJ/B2 enhancers are identified within approximately 1000 kb of a
genomic GJB2 gene (e.g., within 1000 kb, within 900 kb, within 800 kb, within 700 kb,
within 600 kb, within 500 kb, within 450 kb, within 400 kb, within 350 kb, within 300 kb,
within 250 kb, within 200 kb, within 150 kb, within 100 kb, within 95 kb, within 90 kb,
within 85 kb, within 85 kb, within 80 kb, within 75 kb, within 70 kb, within 65 kb, within 60
kb, within 55 kb, within 50 kb, within 45 kb, within 40 kb, within 35 kb, within 30 kb, within
25 kb, within 20 kb, within 15 kb, within 10 kb, or less upstream or downstream of the GJ/B2
gene). In some embodiments, the GJB2 enhancers are identified within approximately 200 kb
of the GJB2 gene. In some embodiments, the G/B2 enhancers are identified within
approximately 95 kb of the GJB2 gene (e.g., regions C-M listed in FIG. 3C) In some
embodiments, the GJB2 enhancers are within the regions of DNA sequences near the GJB2

gene (FIG. 3C) listed in Table 1.
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Table 1. Human and mouse DNA regions that include GJB2 enhancers.

Region

Human

Mouse

A

CITTTGIGGATGGCTTGGTGGCCTCACTGTICA
GGCTGGCACTGATGGCTCAGTTAGCATATCT
GITTTGATAAGTIGCTGCAACAGTGCATTIATA
ATTGTGGGCTGTGGTTTTAATTTCAAAGTGT
TTCTTAAAAGACACATTATTITTAAAATGACA
GAAAATTCAACTCCCTCGGTTACTGGCCCAG
CTAAGCGACGTCACTGCATIGCAGTTCAGCG
CTGAAGCTTGGGAGAGTCCCACACTCCTTAC
TGCAAGCGGATGTGGAGAGGCCAGTGGATAA
TCTCCIGTIGAGCCCATGGCCTICTTTTICATC
CCAGGATGTGAATTGTCTTCACTGATTCATA
GTTACACCCTGCCTGCCACAACCAACGCICT
CCTAAACAAGATTCCACCCTCTCCACAATCC
GGATGAATCATCICTTTTCCACCCTTCAGAG
CTGGTAGTGAATCCTCCTICTICTTTTICTT
AAAAGCATCCTCCTCTCCTCATTTTAGGCAA
GTTGCATCCCGTITTTCTGATGGACTCCAGAA
GCAGGCTCGTAGTGAATGTCTTTCATGACCC
ACAGTCGCTGCCACGGGGCACCAAGGTICAGG
CAGAAACCATCCAGTGCCACCTTGGTCAGAG
GCTAACAGGAGAGAGGTGGCCACGAAAGTTA
CATCAGATTGACATAGGCCTGTGAAACATTT
AGCTTCACTGAGCTTGGGAAAGACAACATCA
TTGGAAAAAACAATATTTTAGCCCAGGTTICA
GCACTGACCCATTGATAATCCAGACTGGGAG
GCCCTTAGGTGAGCTGGTTIGICCTGCTACAG
CACCCACAGCTCAGGCCAGTCCCGTCCCAAC
AGCAGAACCACCGAGGACAGCAACATICCGA
TTTTAACAAAAGCATCTTATGGAATTAGACA
TTCTTCATTGGCCCTCACTGAGTGGAAAACA
GGATACTCCCCGAAGTAAACTCTCTCCTIGGT
TTACAACAATACACCTGGCCAAGAATATGGG
GCTGCAGGAGGAGGGGTTTATCCTTTGCCCT
CTTCCACCTGCCAAACCCAGGTCATACACCC
TTCTACAGACCTIGTICCAGTTACCATCAGCTG
AGAAAAATACAGTTCCGAGAAACCCTATATT
GTTATTITTATAAAGCTTGAGTTGAAGCTACC
TGTTTTAAAGATCCTTTTTCAGGAAGAGGAG

CCAAAAAGGGACAAAAACAGACAAACAAACAAC
ACCAACACAAACAACAACAGCACTAAAACGAGT
CTCTGCACCTAGGICTITCGCACGCAGGCTGGTA
GTCCCACCCTCAGGTAGGGCCTIGTTTGGTTAAC
GATCCGIGICTGTITTIGATATGTIGTITGCAAGTG
AGTGTTGCACTGTGGACTATGGTTITTAACCTIG
AAGTGATTCTAAAATAAATATATGATGAAAAAT
GACGGAAAATTAGCTCAGCGGTTCACCAGTTGC
TGGTCCAAGGAGCCACCTGATGGGGGTTTTIGCC
TTGGGTGGCATCACAGTGTATCCTGTICIGAGTG
ACACAGTGTCTATATATGGCCTIGTGCCCTAGAT
GAGCCTCCATAAGCCAATGACCTTCTATTITCAT
CCCAGGGCAGGAACCTTCCATGGCTACACCTIGG
TCTGTCACAATCAACCCCTCTITTTGATTAATCC
CATCTTCCCGGCTIGICCTGACTCACTIGCTTCC
ACCCCTTCCTITCCAAGCTGTAAAGAATCCICTG
ACTCTTICTTAAAAGCACCCTACCCTCCIGCTT
AGCAAGTTACATCCIGTITICGCAGTGGACTCAC
AGCAGGCGCAGAGAGAAGTCCCTICCTTGTICCCT
AGTGGCGGTGGCAGAGCACCAGGGAACCCACTT
GCTGGAACCCACTCAGCTCTIGCCTTGGACAGAG
GAGATAGGGCCAGGGGCATGGGAATTAAGGAAT
ACTGACATACACCGGTAAAACATCAAGTCCTIAT
CCAACTTGGAAAGCAGAAACAGACAGGCTICGGC
AGGTTCAGCCCTGACCCATTITATACCTAGACTG
TCAGAGGCCCTTTIGGGAAGCTIGGTTGTICCICTIG
AACAGTCTCTCAGCTICCATGTGGTCTGCCCCCA
ACAGCAGAAGGATTGAAAAGCAACAGTGTICCA
AGTTTAACAAAACAATCTGATTGGAATTAGACC
TTCTGTICTTCCTICCCCTICTICCCGAGTGGAG
ATCAGGACATTGAAATAAACATCTACACACCTIG
ACCCAAAATACAGAGCTGGAGGATCCCTTIGCC
TGCCTATAGCATCCACAGACTAGCCCAATTATT
ATCAACACAGAAAAAAAAAAAAACCCTCAATTT
CTGCGTAAACTGIGCACTTGITTATAAAAGTAC
TTAAGTIGTTTGTTGAATTTGAGTTTACCGTIGTT
ACCCAGGATGGCTTCTAAATCCATGCAGTTIGGA
GTTAGCACAACATGGGGGTGGGGGTAGGGGGTT
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TAAATTAAGATTTACTCCCCAATGGGCTAGG
GGGTCATGGGTTAAGAGGGGCTCAGAAGCAG
GACGAAGTTGTTTTCAATATTICAAGTCAGAG
GAGGAGCTGCCCTCCTGGCCTCCCGACCCTG
GGCGGTTACATGCAGCTTCCTACCGGGCCCA
CGCCATCCTGCACCGCCTGGAGGGCTGCCAG
AGGCCAGCGGAGGAGTTGGTTCAGTTCCTTA
GGGAAGACACTAGGTGAATCACCAGGATCCA
GAAAAGGCAAAAGGGACTCTTCACCCCTITAA
ATTTCTCCACCCTTAGGTGATGGGTGGTICGA
CCTTGCCTIGGCTGTCCCCAGAGGGTTCCTICC
ACCCTICTICACCAGTIGTICTGAAATTGTIGACC
GACTGTGCACAGCAGTTTCGAAAGGGACTCT
AAGGTCACATGGGGACACGGCCGTACCACGC
TTCTCAAGGCAGTCCCAGGTGCATGGCCACG
GAACCCAGCTCTICAGCAGCTIGTTAGTTAGGT
GAGCGCTGTTCGGGCTGCCTTCCTCCTCCAG
TGGGGCAGGATCGAGGCACTGATGGAACCGT
CCTGAGGACGCGGGTCTCAGCCGCACACCAC
CTICTTCGCGAACAAGGGTCCTAAAAATTTIC
CTTCTAGGCGGGGAGCACAGCCCGGAAACAG
ACCCTICGTGAAGTGTTTAGGAAAAAGGGAAG
CCACTGAAATCTTGGCCCCGGGGTAGGCCGG
GATCGGCTIGGCTCCGCGTTAGTTCTAGGCAA
ACTCCGCCCAAATCTCTGCCCGGGGATTTTIT
CTGCAGAAGCCGCTCCAAGAGGTAAAGGTCA
GTTCCTGCAGCGAAGGCTTCCTGCTTCACCG
GCGAAACGGAGCTTTGCTTCGAAGCTAAGCT
TTCGGTGAATTTAAAACGTTTGGTGGCAGTG
GGTCAAGTAGCCAGGCGGCTGCGCTAGAGTA
CCCCGAAGGGACATCGGCGACACCACAAACC
TCGCGCTGGCGGCTCGCCCGCGCCTTTTICC
CCTCCCGCGCGCGCCCGGCCCCACTCGCACC
CCGGGCGGTGCCATCGCGTCCACTTCCCCGG
CCGCCCCATTCCAGCTCCGGAGCTCGGCCGC
AGAAACGCCCGCTCCAGAAGGCGGLCLCCCCGC
CCCCCGGCCCAAGGACGTGTGTTGGTCCAGC
CCCCCGGTTCCCCGAGACCCACGCGGCCGGG
CAACCGCTICTGGGTCTCGCGGTCCCTCCCCG
CGCCAGGTTCCTGGCCGGGCAGTCCGGGGLC
GGCGGGCTCACCTGCGTCGGGAGGAAGCGCG

AATACATCTATAATAGCAGAACTCTGGAGGCTG
AGGTAGGAGGAGTGTGCTAACTTIGAGGAAAACT
TTTCTGCAGAGCAAGACCCTGGCTCAAGAAAAC
AAACACCAAAAGAGACAAGAAAAGAAAAGAACA
GAACCAAAACAAAAACAAACAAACAAACAAACA
AAAAACCAAAAAATGGGAAGGCCGGATTGAACA
AACAAGGTCAAGAAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGAGAGAAAACTC
CAAAAGAAAACCAAATAGCTGGGACATAGCTGT
GGGTCCCGGCATATCTIGATTIGCAGCTGCTTGTIC
TTAAATGGCCTTTCTAAGTGGAAGGAGAGGTTA
AAATTTGACCTCACAAAGGGGTTAGGAGTACTA
AGCCAGCAGGTGAAATCGTICAATATTICAACTGT
GGTGTAGGAGGTGATTTCCAGGCTGGCCTTAGG
ACTAGGTCACACGCAGGTCCCTACCTGGCATGG
GACACCTIGGAGATIGCCTTGAACCGGTGAATCA
TTCGCTCCTGAGTAGAAGGGAGCTTCTCCATGT
TTATAGTATATACTGCATATGACCCTTATTTGC
CTTAAAGGATACTICGGGGAGCTGGTGGACTGC
CTCTAGATGCTGACCCCACCGCACCCTICCACCC
TTCTCATAATTCACTIGGCTTIGCCCATAGTTCC
CAAAGGACTCCGGGGTAAGTGTAGCCATGACTG
AGCCAGGCTICTICAGGACAATCCCGTGGACCTG
AGCAATGGGTCCCATTTAGGCCTACGCTCCCTT
CCCTTCCATTGAGGCAGCACCAAGGGGCTGATG
CAATTGICCTAAGGGACAAGTTTCTCAGCAGCA
CGCCATCTGTGAACCTGTGCCTTCCCTTCCAGC
TGTAACGTCCCGCCTIGGACGCAAATCCTTAAAA
AGCATTTAAGGAAAGAAAAAAAAAAAAAGCAAT
CAAAATCTCCACCCGAGTGCAGGTTGGGGTTCC
CCAGCTCGCGGGAGCGGCTACGGCCGCGCGTTT
TGGGCGGTCGCCCACGTCACCCCAGTGCTTTAG
GTGGTAAAGGTCAGTIGTCTTCCCACGGAGGCTT
CCTGCTTAACAAATGAAACTGAGTTTTICCTGCT
CAGCTTICGGTTAGCTAAAAACTTTTCAATGGC
GGCAGACAACGCAGCCAGGAGGCCTCGGGAAAA
TTCTAGCGAAGGAATACTGGCGACACGTICGCAG
TCGTGCGCGGAACAGCCTGGCCCCCGLGTCCCT
CCCCACCCCGCGCTGTGCGGGACCTCCCGGCTC
AGGCTGTGCGCGGCGGTGAGAGCAGCCGGLTICC
AACCCCGAGCCGGGCCAGACGCCTGCAGCCGAA
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GCGGGGCCGGGGCEGGGGTCTCGGCGETTGGG
GICTICIGCGCTGGGGCTCCTGCGCTCCTAGG
CGGGTCCTIGGGCCGGGCGCCGCCGAGGGGCT
CCGAGTCGGGGAGAGGAGCGCGCGGGLGLTG
CGGGGCCGCAACACCTGTCTCCCGCCGTIGGC
GCCTTTTAACCGCACCCCACACCCCGCCTCT
TCCCTICGGAGACTGGGAAAGTTACGGAGGGG
GCGGCGCCGCGGGCGGAGCGLGLLCCGGLCTC
TGGGTCCTCAGAGCTTCCCGGGTCCGCGAAC
CCCCGACCGCCCCCGAAAGCCCCGAACCCCC
CAAGTCCCCTTCGAGGTCCCGATCTCCTAGT
TCCTTTGAGCCCCCATGAGTTCCCCAAGTGC
CCCCAGCGCCCTGAGTCTCCCCCGGTTACCC
CGAGCGCCGCCTCCCCCAGCCCCTTGGCGGC
CCGGGTGAAGCGGGGGCGGCTGAGAGTCGGG
ACCCCCCAGGAAGCGGCGCCCCAGACCCCGG
CTCCGGCGCTGTGCCGTGGGCGGGGETTCAGG
GATGGCTIGTIGGTCGTTGTCCTCTGTACTCCG
CATAGTGCGAGAGGACTTGGCATTTATGAGC
GCTICTITTAATTTTTTATTGTTAGAGAAACA
GGCATTICCTCCAAGGACTGAAGATCTGTICG
AGTCGCGGAGGCTGCGCGGGCCCGCGAGGCT
CTICGCAGGGGGACCTAGGCTGGGTGGCGGGEG
CAGTGCCCTCTGGAATGGGGGTTAACGGTGG
CCGAGGAGGGGGCGCCGCTGGTGCCGGCGAA
GTCCCCGCTTCTTICTCCCCTCAAAATCTICA
CCAATCCGAACGAACGCCTTCTCGAATTTICC
GATTTTATTCAATTACTTTCAACAATGTIGCC
AAGGACTAAGGTTGGGGGCGGTGGGAGAGAC
AAGCCTICGTTTTTGCCATGGCCGGCAGGGGG
GTCCCGCCATCTGCGGAGGGTGCCCCCCGCG
GCCCCCGGCCCAGCCAACTTCCTCCICTITTIT
CGCAACTGGGGAACTGCAAGGAGGTGACTCC
TTTCGGGGTGAGGAGGCCCAGACTTTTICAGA
AAGGAAAGAGGGCAGGTAAAACCTGCCAAGC
CCCTTICCIGCTCGATGCACACAGCACGAAAG
GGGGAAACTGATAGGATTCTIGCGGAAGACCG
CTGGGGGGCTGGCTCTGCACTGCACACCTGC
TGGGGGCTTTCTGGATACCGTGAAACTTIGT
CTCAGATTATGAGGTCTCAGTATTTGCATTT
GGTTGGGGATTTIGATGTCTTGCGATACAAA

GAAACGCGTTCACAGCTCGGGTCCCTATGCACG
GGTGGCGGTGGCCCGTAGGGACCGCGCAGCGCG
TTCCGGCCTCGGTTTCCCAGGACCGTGGCGGCC
CGCACCCCTCCTCGCACCTCACGCGTCCCTACT
GGCTGAGTCTCGCGCCCCAGCCACCGTGGGGCG
TTGCGGTCGGGGGCGGGTTACACCAGTGTGACT
CGGTGGCGCGGATTGGCGGTCGCACCTIGTIGTICC
GGAGGAGCGTGCAGCGTTGGGTGGCGGGAAGCG
GCGAGGCGCTGTCCCCGGTAAGGAGCAGGTCTIG
AAGCGGGTCCCGGGGCCGCTCCTGGGTTGGTCC
GAAATGGGTCGCCGGCTGATCCTGTIGCTGGTCG
CCGCGGGTCCCGGTGGAGGCTGCGCTCAGTGGA
CTGGAGCGCCGCCGACTGGCTGCGAGTTGGGAG
AGCGGAGCGCGCCGCGCGCTGCGATCCTGGACA
CCTGTTGGCCGCGGCGCCTTTTAACCAAAGCCC
TCACCCCGCCTCTCTCACCCTGGAGCGATTGAG
AAAGTTGCGGAGGAGGCGGCTCCCAGTAGCCCG
CCACCCCCAGCGCCACGGGCGGGGCTICTICCGGG
CACCCAGAGCCGTCAGGGCCCGCCGAGTCGCGA
GCTCTCCTGGAGCCTAGGTCACTCCCCACCCCA
CTCCGCCCCACCCCACCCCCAGCICICTITTIGAG
CTCAAGGCTCTTCCAGTGTCCTGTCCCGAGCGC
AGCCTGAACAGAGCTGGTAGACCIGTGTICTICA
CCCAGGACGCAGGTCGCAAAGCTCCAAGTCCCA
GCTACTCGCTTTTIGGGGGATIGGGTGATGTTGA
AAGAGAGTTGATGTIGCTCTITACTACTICICACT
AGTGGAAAGTGTGCIGTITATATTCGAAGCTTCG
CIGTAGTAATATTATATATACTTIGIGTGIGIGT
GIGTIGIGIGTGTGTGTIGTIGTIGTGTIGTGCGTGTT
AGATAAACGGACGGTACAGTITTIGIGTITGGCCT
GCAGCTTCCAGTAGCGCACAGGAGACTCCTICTIC
CCGTAGTIGCAGTGAGCTGAGGCATCTAGAATTC
GGGTTCAAGGCAGACTAACAGAGGGCGCCGCCA
GGGCTGGCCAAATTICTGGCTICTATTICTITTGA
ATTCCCGATTTAATTCGATCACTTTGAACAGGG
TGCCAGTGGCTAGGACAGAAGAAGATGTAGAGG
TGCGICICCAGGGCTGGCCTGGAAGTGGACTTIG
TCACAGTCTCTGGAGGGTTICTCTGCCTGTGCCC
CCGCTCICIGTGICCICTTTIICCACAACTGAAA
GCATTGCAAGGAAGGGGCACCCAGATTCTGCCG
GTGCAGGGGATGCGGAAGGGGGGGGGGAGCAGA
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TGACAGAAGACAGATTTGCACAGCGCAAGCG
GATGAGGGACTAAGATGTGCAGAGCAGGCTG
GGTGGGGACTCCCGGGGAGGTCTCCCCCAAC
CCCCGCCCCACCTCGGGCACCCACTTCGCGA
TTTTTGCAGAGGGGAGCCAGGTCAGAGGTGC
AGCCTGGTCCCCTCGCGCTCACGTTTTTACC
CAGGTCAGTTCGAAGTTAAGTGGAAATGATG
ATTAATCCTGACAAGTCAGATCTGGCCTCAG
AATGGATTTCCCGTGATTGCCACCATTATTA
GCATTGACTTTTCCTTGAAAAATTGGCGCCC
CGTGGCCATGGGCCGACCTAGGCAGTTTCTG
CAGGGACGAGCGTGAGTTTTGTACCGCGGTT
ACCACCTACTTTCCAGCTCCAGGTCTTAGTC
TAAGAGGGAGTGTCTGCTCATGAAGAGGCAA
AGCCCCAGGAGCTGCGAAAAGCCTTGCATGG
CCCATCTGAGAGATGTGCTGAGTCGGCTTGT
TAAAAATGACAGGCAAAGCCTGTGGGGTGGG
GCAGCTTTCTTGGCCTGAGCGCATCTTGGTT
GAGCCAGAGGTGACTTGGGGTGGGGAGTGGG
GCGCCGGTTGGTGGGTTCTCCCTTTAATTTC
TCAAAGGCTGIGGTGTTTATGAGTICTGTTGG
AATCCTGGTTGGGTTGGAATGAAGGAAGGTT
CTAGAACCATTGTGGGAAGCTCGCTAGTAAA
GATGGTTTGGAGATCGGAAGTTGACTGACTT
TCCCCCATTGAAAAATGTCACCTGAGATTTT
AGTGCCTGTATCACGATTATAGGCTCAACTT
TCTTTTCCTTGTTTTCTTTGATTTAGTTCTC
CTTATGTGCAAAATTACTGTGTGATGTTGGC
TAGTCGTATTATCACAGCCACTCCGTGTTTT
CAGGATTTGTAGCTGGAAGTCCTATAGCACT
TAAGTCTTCACTTACAGATCAGCGCTTGCTT
TTATTCTGTTTTGTGTGATTTCTGCTGTTTT
CCTGTGAGTTGGTGTTTTCTTCCCAAGTAGG
CTCAGGACTCCTCTAGGGCAGGACATTATAT
GCATGTACATAGTGTCCTCCAGTGTAGGGGA
GGAGAAGGAGGAGAGGTGAGGTGGGAAAAGG
GTGAGGG (SEQ ID NO: 6)

AGAGGTTAGGCAAGCCCATCCCTICTTGGAGTCC
AGGATGCTGGGAAGACCTGGGCAGCCTGCATCT
ACCTCTCTCCGCCAAGCTGTTCGTIGGGTTTTGA
GGGCTCGGTGTTCCACATTGCTTGGCTGTCTGG
ATAGTTTTGAGAGGAGTTACGGTGGACATTCAC
AAGAGCTAGCTACGCTTTGGGATACCTAGGCCA
GCTAGCTTCACCTTACTACTTGCAACCCGAGTC
CTACAGCTGCCAGGTTTGGAATGAAAACGGCAC
ATCCCCACAAAGTTCCTTCAGATTAGCTTTACA
CGCAGTGAAGAGACTGATTCATTCTGACAAGGC
CCGTCTGGTCGAAGGATTGGCTTTCAATGAAAG
GACCATGGCTGAAGGTACATGCTTTCCCTGTAA
AGCTGGCACATTGCCGCGGGCAGACCTGACTGC
TCTTGCTTGGGCAGAGGAAGGTTGCACGCTCGC
TTGCTACTACCCCCACCTCCTTTCTAACTGTAA
GTCTTAGTCTAAGAGGGAGTGTCTCTAAGGAAG
AGAGCCTCGGATCTGTGTCCAGCCCTTCAGAGA
GAGAGAGATGTGCTGAATCAGCTTGTGTGGAAT
AACTGGCCAAGCAAGATGGGGTGGTACAACTCC
CTTGGCCTGAGCACATCTAAAGATGAATCAAAG
AGGAGATGAGGTAGTGGCAGCAGGCAGGGGTGG
AAGGATGTTGGCACCTTTAGCTTCTCATGGGTC
GTACAGTTTCCAGTCAATTGGAGCCCCTGTTCA
GTGAGGATGACAGAAGCTTCTAGAATCATTGTA
GGAAGCTGGCCAGTAAAAGATAGGTTGGAGATC
AGAACTGCTTCACTTTCTCCATTGAACAATTTIC
TCCTGAGGGTTAGTGCCCACGTTATGATTACAG
CTTCAGCGTCTAGCTCCCTAACTTIGCTTICTACA
GATTCGCCTAATGGCTGTGTGTTGGCTGATGGT
CACAGGTGCTGGGAATATTAGGATGTATCGCTA
GCTCATCTCCTICCTCTGTTCCAGCCATCCCTICC
TTGTTTCTTGTTTTCTCACCAACTAGACCAGAG
GCTCCTCTAGGGTAAGAAATGCTAAATTTATTT
GTGTATGTGTATTCTCCAGAGGGGGAGAGGGGA
GAGGGAAGGAGAAGGGAGGGGAAGAGAGGCAAG
GAGAAGGGAGAAGGGAGGAGAAGGGAGGACAGG
GGGACAGAGGAAGCTAGAAAAGAGCTAGGA
(SEQID NO: 7)

TAATCCAGATGTTAACACTGAAACTTCCAAG
CAGGGGAGTGAAATGAGACTTTCACTTITTIGA

CATGGAGAGAGATGGATAACTGAGATTICTGGG
CAAGAGATGAAATGGGCTGAATCCCACTCCTGA
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CTTCGTATACTCCIGTATTATTTAAGTGAAA
ATGTATTTATATATTCTATAATTACAAAAAT
CACATIGGTTGCCITTTCATTITTGAAATGAG
CAAAAGTGACAGGGCTGTTAAAAAGCTAAGT
CACTTGAGCAATAACGTGATGTCCAGAACAG
TGGTTCCATGGCTCAGCCATGTCGGGGGCTG
CACTGAGGACAGGGGGCCATCTGCCTICTAG
GAGGACACTGTGGACTGGAATATTGTTICCTG
CCTTGAGGAGGAGTICTCCCAGCACAGTTACT
GCTGCTTGACTGTICAGAGCATGCGTTTICTT
AGGGAAGTTGAAGGCAGCCTGTATCTAGTAA
GGTGGTATGCAGTAGTTGCTTAATGCTGAAT
GTGTGAAGGAATGTGGGGCTGTGGAGCAGGA
GGATAAAGTCTGAACTTGGACCTGTTGTICT
CAGCTATTCGAAGCTTTCTCAAGTGGAAAAT
AGACTGACTTTGGGTCCATCAGAGGGCAGAA
CAAATGCTGGAGAGCAGATGCTAGAATICCG
TCTTAAAACCATGAATCCTTACAGCGGCCTG
CGTGGCCTIGCGCCATCTGTCCCAGCCACGCC
CTCCTTGGCCCCATCTCCCCCTTTICTCGCCC
TGACTCITTGGCATCCTGGCCTTTCCGICTC
ACTGGGATGCTTCCCTAAGAGACTCGTIGTIGG
TTTGCTGCCCTGTATCCTCCGGATCTCCTGA
CCACCCTATGTTAGTTACATTGCAATTTICCC
GTTTCCCTCATGACGTCTTATTITTCCTICCAT
TTAAATTACCTGCAGCAGGTACCACCTACAG
GGATCTIGTTGAGAGTCGGCCTCCTTCAATGT
GAAGCCTIGATGTITTTIGTTCIGTITCACAGCTA
TGCCCCCAGCCCCTAACAGTTGGTGGCAGTC
AGTAAATATTGCCTGGGAAAACGAATCATTA
GCCATGTGCAGAAATGGAACAGCGTCTCACC
AAGTTGGGGTTGCCCCTGGACCCTGTGAACA
CTGGGGCAGCTGGGGTGTTCCTACTGTGCTT
GTTACCGGCTTCAGGAATCAAATGCACTAGA
GAATTGTAGAAGTGCGGTCCACATCCICIGT
GTGGTAGGACCAGCTGCTGTTGGCCTCTIGAG
CAGGATCICTTACCTICTICIGAGCAGTGCCTT
CCTGTTGCCCTCAGCAAGAATAACACTAACA
GCCTAGGACTTCAGAGCACTGCTGCGAGGTG
CAAATGAGGTGATATGGGAAAAGCATTTIGGT
GAGATGTATGGAAAGTGTAGAGACCCTIGACC

CTGCACACACCTCICAGTGATTITAATTAGAAAT
AAAAACAAGTICTCTACATTAACATTTACATAAG
TAACATCAGCCGICITTTCCATTCAAAGTGACT
GAAGGAGATGGTGTTGTTAAAAGATTGAAATTA
GACAGCAGCAACACGTICTAGAAGAGCATCCCIG
GGGCAGGGTTCTGCCTCAACACCACACAGCACT
ACACAGCACCACACTTAGCACAAGGCTCCICGT
GGCTCCTICATGTCCCTTCAGCAAGTCACCAGTG
CACCAGGAGGCGTTIGGGGAGGGAACTCCTGACC
ACAATCACAGCCTGAGGGTTGGAGTTGTGTTTIC
AGTCATCCTGGGGGGCAGGGGGAGCTTAAACTC
GITGGCATTTACTAGGGCAGTACACAGCAGCCG
CTCCACGTTGAACGAGTGGATGATCAGCCTGAG
AATCAAGGCTIGGGCTGAGCTTGGCTCTATCCTIC
AATTATCTGCAGAGCGCCCTGGTAGAGAACAGA
TCTGCCTITTGAGTTITCCAAGTIGAGAGCGGAGCA
AGGCTGGGCACAGAGCAGGGTGGCAAGGTGGCT
GCTGTGGGCACAGCACAGAAGATACTCAGGGGC
ATAGATCTTCCTGGIGGCTGCTTGGTCICATGT
TGGTCAGGTCACCTCCATTTTTGGCCTCATCAT
CTTCTGACATGCACCIGCTTICATGCGICIGCTT
CCTGGAACCCATTCCTGGCTTTTTGTCTTAATT
CTCTGAGGCAGGTIGGCTCCATTIGCTTGICTCCT
TTAGGTTTCATCTAAGAGGGACCGTCACACACA
GCCTGTIGIGGGCATCATGCTGGTGCCTGACAGT
CCTCTCICICTICICICICICICICICICICTICT
CTCTCTICTCCCCCCCCCCTICTIGCTGTIGGCTTTIG
GCCTCIGCAGAAACAATCTATGGGATTIGTTGA
TATGCTGCCTCCTTCAACACAAAGGCTTAAGTT
GTATTTATCAGCTCCAGTCCCAGGGAATAATCA
TGTCTGGTGCTTAGCTGGTGCTCAGTAGATAGC
AGCTGATGAAAAAAAATCAGGAGGGATACGTAG
GAACTGACCACAAAATCTTGTIGGGGGTGCAGTT
ACACCACGGACTCCAGCAGTGTTIGCAACAGATG
TAGGTTGIGGGCCIGTIGGAGTTAGTICTTICATIG
TGGGAGGGGCAACTCCACAAGGCCTATCAACAT
AACCTCCGAGGGGTTGGACTACTICTITGCTIGGCC
TTCGATCTTGACAATTACCAGTGCCTTICTTICAC
AACCCCTCCCCCACCCCTGCACAGGTGATGACT
TGATGGTTCTTAAGTTGCAATAAGAATGACAGG
AAGCAAGCAGGAAGCAAGAGATGTIGATATACAC
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AGATGAGTCAATGGCCTTCTICGTTACICIG
TTGACCTTTCTTTAATTACAGAGTCGCATAG
CTGTCACCACCTTIATCCTTTTITTGCTGCTAT
ATTTGCCCCCAGCCATTCCTCTCCCGGCTTA
TGTGGCTAGACTCACCTGCCIGTGCTGCAGT
TACTCCAGGCTTTGTGTAAATGTGCATTTTIT
TTCCAGCCCCCAGTITTATCAAGCTTTGCTTG
AGTCACTTGTATCTGAAATACCATCTGTICAC
TCTTCCAGGTTGGGATCTGTICTAGTGGAAAA
CAGATGACAGTCATATGTTACTTAGTGCTTT
ACTATGTGGAGAACGTTTACATAAATTATCT
TATTTCATTGCCACTAAGCCGGGGAAAGATT
CAGGAAACCCATTTTAAGATGAGGACACTGA
GGTCAGGGTAAGTIGAGTGAGCTTTTACCCAC
CTCTICAGCTIGCTCTCTAGTTGTCAAAGACCA
ACCCGTGGGGGTGGCTCAGGCCCGACCCCTG
CAGCATATTCCTTIGGGGCCTCCCAAGTGGGC
CCGATCTGCTCACCCCAGCTGTGACTGICTT
TTGACAGGAGGAGGGAGCAGCGAGGCTGCAC
CCACTGCTCATAAAAAGCAGAGCTTGTICCAC
GCCGAGGGCTCGGCTGGGTGGGAGGCCGCTT
CCACAAGGCTTTTTCTTGCTCCATACAAAGT
GCAGACTGATGCTTTGAGATATAGTCAGGAT
TATCATTTTCAGAGCTCAAGCTCTAATTICC
AGGCATGTGACCAGACCTCICTATCCATICC
TACAAGTGGTCGAGAGTAGCCCATAATTATT
TTGGCTTIGGTICTTTTAATAGCTTGAGAGTAA
TAATCTACATAGCTTGTAGAAGTGAATGTAC
TTATTTTAAAAGTTCTGTGTTTTTTGATGTT
GITGTIGITTGGGACAGGATCTTGCTGTICGC
CTAGGCTGGAGTGCAGTGGCACAATCTCAGC
TCACTGCAGCATGGACCTCCCAGGTTCAAGC
AATCTTCCCACCTICAGCCTCCTGAGTAGCTG
AGACTACAGGCACATGTTACCACGCCTIGCCT
GGCTAACATTTTTATTTTTTATAGAAACAAT
GTICTCCCTATATTGCCCAGGCTGGTTTTGAA
CTCCTGGGCTCAAGTGATCCICTCGTCTICAG
CCTCCCAAAGTGTTGGGATTATAGGTATAAG
CCTCTIGCACCCAGCTTAAAAAATCCTATTITT
CACAGTICTATGTGCAGAGCATTTTGGAAGTIC
AGGTAGAAACCATTTCCCATTITTCTATIACC

ATTAGGTCGTATGGAGACCCTGACAGAGCAAAC
CTGTAACATTCATICTTACTIGTATTAGCCCCTT
TCTTAGTICACTTATTAATATICATTITAGICATT
TAGTTTTTGCTGTTTGCTTGATGCAGAGTICTCA
TGAAGTTICAGGCTIGGCTTTGAACTAAGTATGCA
GCTGAGGATAGCCTTGAACTTCAAATTCTICCTA
CCTTCATTTICTGAGCCATTGGGAATGCAGGCAT
CCACCTIGGAGCGCCATTTCTATTTATTTACTT
TCTCTAAGGCTGGGGATGGAGCCTATGGCTGTG
TGTGGTAGGCACAGGCTGGGGATGGAGCCTATG
GCTGTGTGTGGTAGGTAGCATTTTGGCATTGAC
TCACTTACTCTCCAGCCCTIGATTCTTTTIGAGT
TACAGAGTGATACCATTGCCTGTCACTICATCTT
TACTGIGCTTTTGIGTATGCACCCAGCCCCCCT
TCCTCIGTTGACCTGGCTGGTCTCTGAGGTCAC
TGTGTTATGTTTATTITCAGIGTCAACCTGCACA
CTCTCAAGCTTCCGGTTAATTGAGCTTTGCAGG
AGACATTCCTACTTACICTGTCATTCACCATGT
CACTCAGGGTCTACTGAGTGGGAGAGAGATGAC
ATATTAATGCTAATATCATTICTACTGCCCTAGG
TGGAGGAGAGGGTICIGTGTGAATCACCCCATTIG
CTTTTCCTAGGGGTGGGGAGTATTTAGGAAGCC
CACTGTAAGGTGGAGAGCCTAGGCCAGGGTAAG
CACGGAGCTCCCTTCCACCCGTGGCCACCCATT
CAGCATTTGCAAGCTGCTCCCTIGGTGCATCACC
TAGTTAGAACAGTGGCACCTGAGACAGCTTAGG
CCTGGGGAAACCAATAGAACACTCIGTITIGTTICC
ACTTGGACTAGCAGIGGCCTIGICTCTCCACAGG
GAGCACCACCCATGTTGGGGAGCATCACCTIGTA
ACCTCCAGAGTTCACTCACACCAAGGCTICTIC
TCTTCACAAACTGCCATCTGCTAGTATCAGGAT
GATCATATTCCAGAGGCCAAGCTTATGGCCAGC
CCTCTCCGTCAGTICCTATGAAGTGGTTIGTTGGC
AGTTTGTAATTATTTTIGGCCCTIGTITCTTTAATA
CCTTAAGAGTAATAATCTTCATAATGTIGTAGGA
GTGGAACTAGCCATTTAAAAAGCTGTIGCATICT
TTTAACAGGGTACGTCCAGGACACCCTIGGCAGG
TGGGAGAGACTATTCACTTTTTCTACTGTICCAA
GTGGACGTIGGGCTAAGTTGTATCCCTTTICGAGC
TAGGTTGTATGGTCCTCCATAAAAACATAGTAT
CACTGATGTTTAAAATGCCTTGACAGCCTICAGT
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TGGGTGATAGTTIGACTGGTTTITTGTITCTITTIG
AAATCCATTTTAAAAGTGTATGGTCCTICTAT
GAAAATACTTCTAATTATTGATGTGTGAAAT
GCTTTGAAATCCTTGGATGGAAATCTTGTAC
CATGAAAGAACAGAACTGTIGGTGGTGICTC
TGGGAGAGGCTCACGAGGGCCGGGCAAGCCT
GTGGGGGTAGCAGGCAGTCACTCCCATGGGG
ACAGGCTGACCTGGCAGGCTTATTTCCCATG
GAAGTGGGCACTGAGGAATAAAAAGCAGTTT
CAGGCCAGGTGCGGTGGCCCATGCCTGTAAT
CCTTGCACTTTAGGAGACTGAGGCAGGGGGA
TCCCTICAGCCCAGGAGTTCGAGACCAGACT
GGGCAATATAGTGGGACCTCGTTTCTACAAA
AAATGAAAAAATTAGTGGAGTIGTGGTGGCAC
ACTCCAGTGGTCCCAGCTACTTGGGACGCTG
AGGTGGGAGGATCGCTTGAGCCTGGGAGGCA
GAGGTTGCAGTGAGCCAAGGTCATGCTATGA
GTAACATTTTGAAGGTCCACTTCTGGGATTC
ATCCAGGAGCTAAACGGGTCATGTCCAGCCA
ACTCAGCATTCACCAAGGTACGTTTCCAGAC
CAAACACCACATIGTCCATAGACTGATATIGC
CTCAAAAACCTGGTAGAGGTGGGCACGGGGT
TAGGTAGAAATCATCTTCCTICCCTTCCTICC
CCACCAAACTTTCTGGTGACAGAAGCTTTIC
TGTAACTGGGGCAGAATGGGGTCAGACACTC
TGGCAACTTACCCATTGGTGTTATGAAATAT
AAAACATTAATGTATTTATATAAAAAGTGAT
AGATGAAATTAAAATTTGCTGTTCTATTAAA
ACCATATTAGATTTTAAATTATTATAGAGAT
TATATTTTAATGTITTTAAATGTATTTGATAC
ATTACAAAATTATTTTAGTTACAAGCATATC
ATTAAAGCTATTICTITTATTATTACAAAATGC
TTTTACAATGCTATTCTTGACAACAGGAAAA
TACTTACCCTCACTGAAATATGTGGAGTACC
ATTTTTTGGAAACCATGTCAAGCATAATGGC
AATATTCAGGTTCAATCTTCCTATAGATCIG
CTCAATATTTATCTAAACCTTAGCTTCTIATT
CTTTTCACATGTTATTAGCTATATTTTICACT
TAAAAAATTGGAGGCTGAAGGGGTAAGCAAA
CAAACTTTTGAAGTAGACAAAGCTCATCTTIT
AATCAACAGACTTTAGAGTCCAGTCTTICCA

GTGAAGCTTATAATTTAAAGGATGATAGTIGTAG
GTACCACCCAGGAGAGAGACGTATAGCCTIGTCC
CTTACCTIGGGACACGCTTGCCTIGGCAAGGTCTIG
TCCCGTGGGAATAGACATGGAGGAAACAAAGAA
CATGGGCCACATGCTTCTACACACACACACACA
CACACACACACACACACAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGTCTTGCAAAGTTICTGCAGAGGACG
GTITCTCAAAGTGTAGTICTTCACAGTGGAAGATG
TTTTAATTTTTAAATATAAAGAGGTTTIGTTGTT
GTTGTTTTCTGTGATACTGGTGTTCCAATATGG
GGGCCCACACACGGAGACAGGTGTTTTAGCGCT
GATTACACACTGAGCCTAAGGACCATGTAAACT
GTGAGTICCICTGCTIICTTCTAGAAACGGAACG
GAACTGATCCCGTCACCAGGACTTAGCATCCIC
CTGCTGCACTCTGACTCTCAGACCTTGCAGCCC
TTAGGTTGGGGCTCACGGAACCTCTTAGAGTGC
GTGGATTTGGGCAGCAGTGGICTGTICIGTTCCC
TCTCTCTITTATCAAGTTTTCTAGCCACAGGGTA
TTTTTTGTAACTGGAGCAGAATCCCAGAACATG
TTGTAACATGTGAGCATACTICIGGGATGCTTT
AAGATATAAACTATGAAATATATGTATATACAA
ATTAGTATAGCTGGGCATGGTGGIGTGCACGTT
TAATCTCAGTCCTTGGGAGGCAGAGACAGGCAG
ATTTATGAGAGTTCTAGGCCAGICTGGTGACAG
AGTGAGGCCCTGTTTCAAAGACAAAAACAAATC
AAAGCCAGAAAAACTTACCATTGGTCACGTTAG
AGTTTGGTATTCTATTAAAAACCTTATTITAATT
TTAAAGTATACAAAATAATCATATTTTAATAAA
GGGCATTTAGGGGTITTACAAAATTATATCAGIG
ACAAGCATGAAACCACAACTCTTATTTATIGTT
ACAAAATGGCTTTCCAATGACATICTTGGCAGG
AAGAAGTGICCCCTGTIGGATTIGTITGACTIGTIC
ATCTTGTAGGATACACATAAGGCATAGTGGTAA
TGGTTCAACTTGCCCTAGAAAGGTTACATACTG
ACCTAAACTAGTTTICTITCTATTTCTTCCAAATA
TCCACATTICTGTITITICCAGTITAAGAAGGCAATG
CTGAAGAGGGAGGCAAACACACTTTCAAAAGTA
GAAAAACTTAGTTITAATCAACAGGATIGGGAG
TCTAGAAGTTTCATTGGTTCTCTGAAAACCACC
CCATTIGGTTTCTGCACCATIGAATTGTICCCAT
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AATCTGTTTTTAACGACAGAAACTTCICCCT
CCCCTGCCCCATTTTGTCCTICCCCATTAAAT
GGTACTIGTGTCAATAAAATTCCCAAGCGACC
TCTTTAAATCAGCGTTCTTTCCGATGCTGGC
TACCACAGTCATGGAAAAGGGAGATGIGTITG
GACAGGCCTGTCATTACAGGTAGTAGTTIGGT
GGTACATCCAGICIGTATTICTITACACAAAA
TTACATCTAAATATTTGACATGAGGCCATTT
GCTATCATAAGCCATCACTAGGAACTICTAG
TCTGTICICACTCGATTGAGGCTACAATGTTG
TTAGGTGCTATGACCACAATGAATACAACAG
ACAGCCICTCAGCTIGTGCTGCAAAGTATICA
TAACCAAAAGACCATATTTCAAATTAAATCA
TAGTAGCGAATGACATACCATTTACATATTA
CAATCTGAGCCTCTGAAACAGGGGGAACATA
TAATGGTATCCAGAACATCTTTACATCAAAA
TAACCTATCATACTACAAAGTTTTCACTICC
AAAAAGTGTAACAGAGTTTAAGGCACTGGTA
ACTTTGTICCACTGITAGAGATTAAAACTICC
AAAGCAAATGAAAGAACCAATGTTCACCTTT
AACGTGGGGAAAGTTGGCAAAAAGAACCCCA
GGAGGACACCCAAACCTTCTCTGIGICCICT
GTGGAACCTGGCTTTTTTCICTITGTCCICAG
AGAAAGAAACAAATGCCGATATCCICIGTTT
AAAATATGAAAGTACCTTACACCAATAACCC
CTAACAGCCTGGGGTCTCAGTGGAACTAACT
TAAGTGAAAGAAAATTAAGACAGGCATAGAA
TTAGGCCTITTGTITTITGAGGCTTTAGGGGAGC
AGAGCTCCATTGTGGCATCTGGAGTTTCACC
TGAGGCCTACAGGGGTTTCAAATGGTTGCAT
TTAAGGTCAGAATCTTTGTGTTGGGAAATGC
TAGCGACTGAGCCTTGACAGCTGAGCACGGG
TTGCCTCATCCCICTCATGCTGTCTATTICT
TAATCTAACAACTGGGCAATGCGTTAAACTG
GCTTTTTTGACTICCCAGAACAATATCTAAT
TAGC (SEQID NO: 8)

GGCAGTGAAATTCCCAAGCAAACCCATGAAGTC
CCTATCTITICTGATGCTGACTGCAACATCCCACA
GCTACAGAGTAGACAAACTGGTIGGGGGGTGGGG
GIGGGGTGGGGCTGAGTTAGGCTCATGGCAGGT
GGCAGTIGTICGGCATATCCTATCTGICICTTAC
ACAAAATTACAGTTGACTATTTTAATTGAGGCC
TCTTCTIGTCAGAAGCCAGCACGAGACGCTTCC
AGTTTGTCICACTTATGACAGGCAGTAGGGTTA
TAGCCCTGAGCCCAGCACGCCAGTGATGAATAC
AATAGGTGGGCCCTCAGCCACACTGCAGGTTIC
CCATAACCCAAAGGCCAACATCTTAAAGACCCT
GTGAGATCTGGTTACACACCATGCTCACTTCAC
ACACTGAACCTCTIGGACTAGGAGGAATGTATAA
TACTTTICCAGATCATTITTAGGAAAAAAAAGAGC
CTATCTTATTTTAAGGTTTTCATTAAAAAAAAA
AAGTACACAGCACTTGAAGTATTAATAGCTTITT
TGTCCATTIGTTGCACACGTAAACTATCAAAGCA
AATAACAGTATGGCATTITCTTTACCTTTAGCTA
GGGGTAACTTGGGGGGGGGGACTTTCTCAGTGG
CACCTTCCTCAGGACCGGGTTCCICICICCTIGT
CCTCAGAGGAAGAGAAACAATGTGAGATCCCTT
TGTTTAAACTGTGAATGTATCCTCCAAGCTTIGG
TCGCTACCAGCACGGGGTCTICAGTGGAACTAAC
TTTAGAACCCATTAATACAGGCATAGAATTIGGG
CCTTTGTITTGGGAGCTTTGGGGGAAGGGAGGCC
CACGGAGGCTTCTGGAGTTTCATAGGAGGCCTC
CAGGGACTTCAAATGGTGGCATTTTAGATGGGA
ATGTTIGICTTGGGAACTGCIGGTGGCTIGAGCT
CTGCCGACTAAGCGACTAAGCATGGGTTGCCTIC
ATCCTCTCCCICCATCITTGCTCTAGCAGCCAG
GCAATGCATTAGACTGGTCTTTTGGACTTTCCT

GAGCAATACCTAACGAAC (SEQID NO:9)

AAGGGGACAGGACATCTCTTTCCAAAACTTA
GGTTTIGGTGACTCCTGGATTTCACACTCICT
GACTGCTTGGGTGAGGGTGGAATGGAGGGCT

GTAAGAGCCAATTAGGAAGTTICCAGGGTTAGTA
AAGGCCAATCAGTAAGCACCAGGGTAAGAGCCA

ATCAGTAAGCTCCAAGGTTAGTAAGAGCCAATC
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GTCCCCCACCCTCGCACCTGCACGGTGGCAT
GCTTTCCTCCTACTCCAGGGAATTCCTICGTG
GCCTCATGGCCTIGGGCTGTTICTGGCTTICAA
GCTCCACGTGGCCTGGCCCCAGCGGTCTGGT
CCACCTIGTACTCGGTGCCCCCGCTGLCCCC
TGGCCTCAGCTGGAGTGACGCACCTCATCCA
TGCGGGCCTGGCGTCTGGAAGGTGGCTGGGT
CTCTCGGGCTTGAGCACCATCATCTTAGCTC
CAACATGTCATTATTCCTTICCTCACTGAGGA
CTTTTICIGCTTCCTAATTGGTTGTTGAAGAT
GAGGCCCCCATGCTCTTTTAAGAAAACCTGT
TGTGCCCCAGGCTTGGCTGTIGATGGGCACTG
ACTCATACAGAAGTAGAAAGGCCTGCTGAGT
CATCAACACTCGIGCGACGCCCTCGCATTITT
CATTAATGATGGCCTCCCTGCCACACGTGAA
TCACTCCAGCCCGAGATCTGAAACCAGGACA
CACCCCAGGGGCGAGGTGACGCTGAGTGAGC
CCAGCTIGTGTCCCTITTCATGAGAACTCAGAG
CACAGGGCTCTGIGTGCATGGCCGTCCCCTC
CAGAGAGGAGGAAGTAAATGCCGGGATTAGT
GGAAGATCATTICCTTCTATTITGCCTIGGCT
TACGICTTTCAGAATTCAAACACGTGCACTG
TTGACCCTIGCAATGGTGGAGTTTTTGGATTT
TCCTTCAGTICCGATTGCTAAAATACTTICCCT
CTCATGTIGAGCTGTITGTGAAAGTCATCAGCC
AGATACCATTCTAAAAACAAAGAATGTIGCTT
CTICGTATGTTGCATGCTGGTTACTGAAATAT
TAGGGAATTACATAAAGGTTTTICTGGGGCAC
ATATTCAAGCTGAATGATAAAATTGAAGGTC
ACACAAAGCTAAGGTCTTTCAAATCCTIGACC
CAATTAGCTCTCTIGTTAGCTICICTGACTTTG
GACAAGCTGTCTIGGTCCTCIGAAGCATACTT
TGTTCGCCCTGGGTAGGGGCCCTCTGTTTTA
ACAGCGTTTGGCAGATGAAAACATTTGCAAA
GCCAAAGGACAATGAAATCTACGGAAGCCTA
CCATATGCCAATGACTCCACCAAATGTTTIC
TCTTCTITIGGGATCTITCTAAAATTCATCTIGAA
TACTTATAAGTTATGCAAATTTTGGTTATTA
ATCTAGGTTGTATTACCTTGGGGGAAGTICAG
TTAATCTICTTTGAACTCAGTTTCTTTATICIG
TGAACCTGAAAGAACACCTTICAAACTCCAAG

AGTAAGCTCCAGGTTAGTAAGAACCAATCGGTA
AGCACCAGGGTTAGTAAAGGCCAATCAGTAAAC
TCCAGGGTTAGCAAAGACCAATCAGGAAGTTCC
AGGGTTAGTAATGGCCAATCAGTAAGCTCCTGG
GITAGTAAGAGCTICIGGTTTIIGGTICCTITCAAT
CACTGGCCTGAGCACTCATGTGATTGGCTAGGC
TGGCTAATCAACCAGCTGTGGGAATACTATCCA
GTGATGGGCTTGCAGACAGATGCCACAGCATGT
GGCACCTTITAATGIGGGTGCTGAGGATACAAAG
TCAGGTICICTCCACGCTTGCATAGGAAACACTT
TACCAAATGAGCCATTTTTCTCAGTTTICGATTT
TATTTTATTTTTTGAGACAGGGTCCCACTGTAT
AGCTCAGGTTGGACACAGACTTGTGATACTCCT
ATCTTGGCCICCTITGACTACTGGAATTGCAAGT
GTGTGGCACCATGCCAGCTGGAAAGGTAACTTT
CTAAGGTACCTCTTITICTAAAATAGATGTTGACC
TTTTGTAAGGACAGACTAAACGCCCCCTGGGCT
TGAGGCTGGCGCCATCCAGAACAGGGTAGAGCG
TATTGAGCCTGGCAGGTTGAATCCATCTICCCAA
ATGAAGAGGGCAGGTIGGGTTTTGGGGGTTGATG
ACGAGGGAGGGGCAGAAAGAGGGAGACAAGACA
GAGAGTGTTACTCAGTCCAGGTACTCICTTGAA
CTAAGAGCACACAGGGAAGAAGGGCCTICATCTIG
AGGCCAAGGTGICATTIGTATCCGGTATAAGGGG
ACAGGATCACCTCCTTITICATGTIGGAGCTICGTG
GATCTTACATTCICTAATGCTTIGACTAGATGTIG
AGTGGAGCTAGAACACGTATCTTCTCCTGGTCA
CCGCCCAGGGTTCGIGCGCTTITICTTACTICGGT
ACATCATCCTCATCGCAGIGGGCTGGTCTCTGG
CTGCCTICATCCAGITIGTICGICTICAGTICATAC
GGACACCCCCTGGCTTGTCAGTGCTGGCCCAGT
ACCCTCGGGCCTGAGCACCTGTGATGCCCCIGL
CTCCAGCTICTTCCICCCCAGAGTCTGCAATGCT
ATCATTCCTTCCCGGCCCAGAGACTTACGCTTC
CTCATTAGATGTGGGAGATGAGGTTCTCAAGCT
CCAACAAACCAGTCCTGACCTCGTTTTGGCAGG
AACTCAAAGAGAAGTCAGAAGCTIGCTGAATCA
CCCACACCGGCCGGCCGGCCGAGCATCCTGGCA
AGGCCTGTAATTAGAGCCTICTCTTITCACACCTT
GAATCTTGAGGGCCCCACGTCTGAAATGAGGGG
TGTCCCAGTGCCTGCTGCAAGTTTATGAGCAGC
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GGTGGCTGTCAGAATTAACTATAGAGGTGCA
GGTATCAGATGAAAGCTATAAAACAGTTTAC
AGATCTTAGATATTATGATGGATGGCTATGA
TACGTTTCTCGAATCACTGCTTGCCAATGAG
CTGTACAATCTICCTGAAGGGGTCTGCCTTT
CCAATCTGGGCAGCAACAGTTAATGACGGTG
TGCCAGGATATCIGTGTICTICCTTTTATCIGC
TCCAGACTTTAAACACACCCTCTGATTACAT
CACACTATCAATTTGAAAAAGGGCTCAGAGC
CAAAATCACCACTGTTAGCGAGTTCTCCAGG
GCTGCCTICCTATCCTCTGGAGGTGGGGCTCT
CGTCTIGCAGAAATAGGCATAAGGGTTTICTA
TGGTTTTIGTITIGTTTTAAAGACGAAACATG
TTTTGGGATCTTTITAAGAATCCTAATCGTTG
TGAAAGAAACTGAAGTAAGTTACTGTTCAAG
TGACTCTICATTCIGCTGTGAATAGTTICICC
CACGTGAAGTCAGCTCAAGAGACTGTGAATT
GCTTCAGCCTACCTGAGACCTGGTACACAGG
GAGGCTTCCTAGCCACGGAAGAGGAGAGCGT
TTGCAGGAGGAGAAGGAGGAGAGAGGGCCCA
CGCAGGTIGACATICTGGAAAGGGAATGCTIGG
TGCGAAACTGCCTCACCTACTTTGCICCTIG
GATGTTCAGGAAAAGCCAGCCCCATCCGCCC
CAGTCCGAGGGCCTCACTCATGGAACAAATG
AAGCTGAGAAGAGGAGCTTCCIGTTTICCAG
CTGCTGGGGTCATCATTATCTTCAGGAAGGA
CCCCGAAAAGCATCGTGTGTTGTTGCAAAGG
CCTGCCTITATCCTIGGCCCCCAGGTCCCICTC
CGCTGGCCCTGTCTACTGGATAAGCTGAGGT
TGCACGAAGTAGGTCCAGGCCTAATGTIGACA
GTGAATAATATGGTGTTTGGCCACACAGAGA
TGTGTIGTAGGTACAAAAACCACCATGCTTTT
GGCGGCAAAGTAAAAAATGAAGATGTCGTICA
AACGATCTGAACTCTGATGGAGACTGAGCGA
GAGACCCTGGCCCAAAACAATCACTCCATGG
CGGATGCGCTCTGGGGTAGACAGCTACTGCT
CTCAGAGCAGCTGTTTTCAGGCCA (SEQ ID
NO: 10)

ACACAGACTCCTTICCTITTGGAACTCAGGGGTG
CTGCCTGCGTICTGGCTTICTGTGGAGGAGGAAGT
AATGTGIGTGGATTAGTAAAAGATCATTITTICCT
GCTGTTTIGTCTTGGCCTCCGTGCTTCAGAATTIC
AAGCACTIGTACTCITGACCCIGCAGTIGGTGGC
TGGTTTTGAGTCCACTTCCTGTCTGATCGCTAA
ACTGCTCCTICTICTGAGGACCTICAGCTGAAGC
CACTTACCTGCTAACACTTAATTAATTAATAAT
TAATATIGTAATTAATTTTTIIGTTGCAGGATTG
GCAGTGAAACCCAAAACGTCACACATGCTAAGC
AGGCACGGGGCCATCAAATCATTTTICTTAATTT
TTTACTTITTTATITITIGIGIGTGACAGGGTC
TCAAGTAACCCAGGTTGACCTTAAACTTICCIGT
GTGGCCAGAATGGCTITTGAATCICTIGGCCCTTIC
TTCTCCCTCCCATGGTACTGAGATTACAGGTAT
GTACCACCATGCCTIGACACCCTIGATGCTIGTGGT
GGACTCAAGGAATGCACATACCTAAGCTTGAAT
GCTCGCIGTTGAAATACTAGAGACATTITAAAAT
AATTTGCCAGTTAGGAAAAGCTTTCTATGGCAC
ACAGTCCAATTGAATCTTAACACACACACACAC
ACACACACACACACACACACACACACACACACA
AGACTTAGGTCTTTCAAATTICCAGCTTGGTGGC
TTGTTCCATGTCTICITTGGACAAGCCCTCCAG
CTCTICCICTCCTICTGCTCTCCTCCTTGGTAACT
AAGGGGAGGCCACGCCTACTTTATTGGCATCCT
AGAGATGCCAACATTIGGCAAAGAGAAGGGACAA
TTAAATTCATTGAGGCCTGTIGTGGTGTGTCAGC
AACTCTGCCAACCACTTTCTTIATCTTGGTATCA
TTTAAATTAGTTTGAACACTTAAAAGGTTIGTIGT
AAATGTGGCIGICTAGTATTAGAAGCTGTITITIG
TATTATTGTTAGTTGTGTTCCCTCAGGGGAAGT
GAGCTGCCCTGAGCTCAGTICTITTATCTGGAAA
CTGGGCCTAATACCTCCAGACTCAAATGACTGT
CACAGGACTTAGCTATGAAGGAAAGGGTTGAGG
CAGAAGTCAGAGCACTTTACAAATATTAGGCGC
ACTTACTAATGCTCATGATAAATTCTTCAAATT
GITGTGCGATAAAGATCTTGICAGGGTTICTCA
GGCGGCTATCTTTCCCATCAGAGCTGICIGTICC
AAGTTAAAGACAGCTTACTGGAATATTTCIGTA
TCCTTTTGTCCAATACAGGATTTAAATATACCC
TGCGATTAGATTGTAATGCCAATAAAAAGAAAA
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GAGGGGATGTCAGAGCATAAGCCCAGGGTGACA
ACCCTGGGACTGGCATICTAGATICTGGGGAGG
AGACTCTTTCTGGGAAGAGAGGCTCATGGCGTT
TTGCAGTTTTTGTTTTCTGTTTTAAGACAGGAG
TTGCTTIGGGGAGCTTTATCTTAAGAATCCGAA
CGGTTGTGTAGGCAAGCAAGCAAGCAAGGCAGC
TACTGTTICGGTTGACCTICGTICTIGCTGTIGAAGA
ATTTGCACTGTGTGAAGTGTGTTCAGGAAACCC
TGAATAGCCTTGGCACACCTCCGACGTIGCTGCT
TCGTGGTAAAGTTICCTGTCCTCAAAAGAGAAG
ACATTTAAAGGAAGAGGAGGGACCAAAGAACGG
GTCACCTAGACAACAGGGATCIGGGCACCTGGT
AGGAAGGAAACCTTAGCTTATTTACTCCTTGAA
TGTTGGGAGAGAACAGCCAGGACCCTGCCCTAG
AGCCTCACTCATGAAAGCTGAATCTGGGACAGT
GAGTCCTICCCCTCTAACTGCTCCCAGTTICCACT
GTCTCCAGGGTGGATCCCAAGTGGATGCTIGTGT
ACATGGCCTTICATTCIGGTGCCTAAGCTCCACT
CTGTGGACCCTGICACCAAGTTGGTGTGAGGAA
ATGTAACATTTAATATTATGGGTCTGGGCCACA
CCAATAAACTACGAGGCATIGTAGTCAAAGCTG
CTGCCGCCTTTCAGTCACCTGACCTCGGTIGGCC
ATTGAATAAGTGACCTIGGTCTAAAACAATIGC
TCCAATGTTCTGTTCTGATGCTCTGGGTGGATC
GCTGCTIGTIGTCAGAGCAGATGTITTCCAGGCTG
TTGCTGGGGCCAATGTCACCATTICCTGTTAGTT
TCAGATTGTCTATTAGTTCTAGATAGGGTCTCA
TTATATGAGACACCCCACCCICCTGCATGGCTC
AAAAGTTTACTGATTTTTATICTTTGTGTGTAA
GIGTCTIGIGTGCACGCACATATATGTIGCACCA
TATGCATTCCTGGTGGTAGGAAGCTAGAAGAGG
GGCTCAGATTCTCTIGGAACTGGAGTTACAGATA

GTCGTGAGT (SEQID NO: 11)

ATCACGCAGCCCATACCCTGCGGTTCTICCGG
GGACTTATGCATCGGCCCAAGTTGAGGGTTT
GTCTGAACTGAAACCCGCATCCTAGACCTIGG
CTTTCTITCTCCCCAAATCCAAGGGGACACCC
CGGTGACCCACAAAAGCTTAGAAAATCCAAC
ACGCAGCAAATGAAACGGGGGAAAGGGGCAC
CGGCCCTICACTCTGGCCTCTTAGACACACGA

AATCATGCAGCCTGAATGGGCATTTCTCTCCAA
GTCGCAGGGTTTGACTGACCATAAACATCATIC
CTTGCIGTGCTTTTCTGCCCGCTCCCCAAATCG
ATGACAGCCCCAAACCAGCAAAGGAAATGAGAA
AAGGGACTTAATCCGGACTCTAGTICACTTTAAA
CAGCCTGGTGTGTTTATAAAACCTGTCGTGCAA
GTCAGAGGGGCATGGTGCATGCAGAAGTCAAAC
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TATGAAACCTTCATAAAACCTGTTGTACAAG
TCAAAGGGGACCACGCTGGGGTAAAAGTCAA
ACCAGTICCATCCICGTTCCICTGCGTACAGA
GAGAGGGTCCAGCGCGGGCGGCGCCCACTGC
CATCGGGCCGGGGCCGGGGCGCGTGGACAGG
AGGGTGCGGATAGAGGCAGATCGGGGGCCCG
GTCGCCCCACGTGCGGCCAGACACCCATCCC
GGCCGCGCTCTGCCGGCTCTGATCCGGTGCC
AGACAGGAGCGACAGGGGCGAGGTGGGGACC
AGCCGCCGACCTCACCTGTTTIGTTTICITG
GAGGAAATTCCTCCGCTGGGGGGCCGAGGTG
GCACCGCCCGCTCGCCCCCCGCAAGACCCAG
CCGGTCCGCGCCCGCTTACCTGCTCTGCGGC
CGGCGGCCCTGGCGCGGGLCTCTGLCGLGGEGET
GGCGCCCTTCGCTCCGGCTGGGCAGGCAGGT
CGGGCTCGGGCGCCGCCGGCTGTCGGGCTICT
CGTCGGGTITTCGGGTGAAGGCCCCGGLTICCC
ACCTIGCTGCGCCTTTTAACCGCGCCCCACCC
CGCCTICTIGCCCTGACGCGGCTCGGGLGGGCT
GCGGGAGGCGAGCGCTGTCACTCGACGAGCC
CCCCGCCCCCACCTACCCGGGGCGCACTAGC
CGCTGGGCGCGGACCGTCCCCCTGAGGAGCA
AGGAGTGCAGGACCGGGGCTGTCCCTCCGGG
GCCGGATGCGCAGAGCGGGGACCTTTTICCC
GTGGCGGGGGCGCAGGGTGGGGGACCCCTAA
GAAGTGCACAGTGCGCGGGGCCCTICTTICCG
GCCCTTGGAGGGAACGGGGTACCGGGGATGC
AGGGGGTAGGGCTCTCCCTCGGGAGCGCAGA
GGGCGGGCCCAGCCCCCTCTGCACGGGTGCA
GGTGTIGGGGCGCCTGCTCAGGCCCTCGAGGG
AACTCTTCCTCCCTAGTGCACCCGTGGGGAG
CAGTGTGAGGGGCAGGCTGTGTTTTTIGCCAG
GACACATCCTCAGICTTTCTIGGGTGATCCAG
CCTTCICATAGCCCGCGGGGTGCACAGACCT
CTCCTATAGGAGCCTGGAGGTTCTTTATTAA
TTAATGACCACTTAGAGGAGGTACAGGGGTT
GTITTTTATTAATTACCTCCATCCTITIGAAGA
CTCCTCCGGGGAAGCGGAGCAGGCCTTICCTC
GGGACAGTGCACCAGGAGAGACCACATIGCC
TCCCCGCTTTTCAGTCAAGACTAGAAAGCTC
AGGGCCAGTACAGGGAGTGGTGCAAGGGCTG

TAGTCCATCCCAGTTCCTACTGCAGGGCACGAG
GGAGGGGGCGGCGCGGGTGACAACCACCCTGCC
GCGGTTCCAGTTCCCGGTGGGCTCGCAAAGGCG
GGATGCCGATGGGAGGCAGATAAGGATGCTGGC
AAACCCCCGCCTCCCCCCCCCCCACCCCeeaeA
TGGTCAAGACTGTCTIGTAACCGCCGGGLCCGLCT
GGAGATACTTGCCACCCCCTICGTCCCACAAATC
TGGCGAGAAAGGGAACAGACCACTTCCTTITACC
TGCCCGGGTTTCTCGGAGGAAATGCTCCCACTC
GCGCTTACCTGCTCGGTGGGAGCCGGCTCCAGG
CTCGCAGCGGCACTCAGAGCTCCTACCCTIGAGC
GTAGGTTGGATCAGGCGCCGGCGGTTCACAGCG
GGAATGGAATCGGGGACAGTGCGGGTGGAGCCC
CGGTTTICCACCTGIGGCTTCITTTAACCGCGCC
CCCACCCCGCCTCTGCCTGACGCCGCACGGGAG
GGCTGCGGGAGAGGAGCGCGGGCACTCGACGCG
CCTTCTIGTIGGTGCGCACCGCCCTCTICTCCGGGA
CAGAGGAGCGGGGCGGGTCCCCTTICTGTGGAGC
AAGGGGCAGGGGACCTTCCCTGTTAGGGCCAGG
TCTTAGTGGTACTATATTAGGGCACTCGTTGGG
ATCCTTCTICTIGAAGCCAGGGACCACTGCGAGT
GTCCCCTAGGAGAGACTCCAGGTGTAGGCTIGGT
CTTCCCTTIGGGTTGGGGACAGAAGGCTIGTCCC
TTCTTGTGGATGTGGGTGGAGCGTGGACCGCGA
TGGGCAAGCTCAGCCAGATCCCATCAAGGACAG
GGAAAAGTTGCCCGCTGGGGCCTTGCTGGGGCT
GGACACTGGAGGGCCCTTAATGAAGTGAGGGCT
ATCCAGAGTACGGGGAACAGGCTTGTGGACCCA
GCTAGTAGTGAGTCICTCCTIGTTGGTICATCCTIG
GTAGGAAGACAACTIGGTITTIGITTITCATCCTITIC
TAGACCCTTTGGGCACCCTCTCCTCTAGAGCAG
CCTGGAGGTTCTTTATTICCTTAATGACCACTTA
GGAGTCTICAAAGGTITIGTTTITTATTAGICATCT
GAATCCCTTCCTGCATTGTCCAGGGAAGGGGAG
TGGACTICCATCTIGAGAGATCCCACTIGIGTICT
GCTGTCACATCAAGGGCAGGGTAAGGTCAAGGC
AAGCATAGAGGGTGGTACAGGGGGTCCTGGGCT
GGAAATGTTGGAAGCCATGTAAGGACCTAGTTT
TACAGGGCCTGCCCTIGTGCTACTTCAGACAAGA
CTTGTAACATGTGTAACTTGGTTATTTTACAAA
ATTGGCTGGCAGGTATGTTCTTACCTGTTGGGT
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GTGGGGTGGAAACGTTGGAAGCTATTTAGGC
ACCTGGCTTTACAGGTTCAAACCTGTCACGC
ATCGGACAAAAGATGTGTGACTTGCTTATIC
TACAAAACTGTTCGGTAATTAAACGTCCCCA
CCTAAACCATATGCCACTTIGTITGGGTCATAT
TCTCCCACGAAACAATTAAGATGTCTGTTAA
AGGTCATGGAATTTGAGCCAAGACTTCATAA
AAATCCGCTTTCCAAAATATTTTATTTIGAGG
AGAACAAGGTTCTTAAAGAATTTGCCCAAGT
C (SEQID NO: 12)

CATATTCICACTTTAGCTACATICTACCIGTTIG
GTTCACGTTCTCTCACAAAACGAGAGTAATAGT
GCTTCCTAAAATGICICTCCCAGGTCATGGAGG
TTGAGTCAACGCTTTATAAAAACCCACCTTAAT
AAAATACTTGAACCAGAGTTICICGGAATTIGGAC
CC (SEQID NO: 13)

TAAAAGTGAGCAAACAGCTTGAACCAATCTA
AACAGCTTATTTATTTGAGGTAATAAACTTT
TCCTICTITCCIGAGTTTTCCTAAATTICTICT
CTATCATGAAAATAGCATTAATAGCTAAAAT
TTTAAGTGTTTAGAGGTTTTGCCTTTCAAAT
CCAGTAAGTCTCCAGAGTCAACAGGTGCTAC
AAGATGCTACTGGCAGTAACAGTGCTICICC
AGGATTGTGGTAGGTGGTGTCTAAGGGTCTT
TTCAGCTTGAAGGTTCTGTTTICCCAGTICTIG
TCTCACTTAAGATCAGATCTTGGTGAGTATA
TTGGCAAACCATTITCATTATTITAAATTIIGTA
AAATACAGGCTTTAGGCCGGGCGCGGTGGCT
CACACCTGTAATCCCAGCACTTTGGGAGGCC
CAGGCGGGCAGATCACCTGAGGTTGGGAGTT
TGAGACCAGCCTGACCAACATGGTGAAACTA
CGTCICTACTGAAAATACAAACTTAGCCAGG
CTTGGTGGCACATGCCTGTAATCCCAGCTAC
TCGAGAGGCTGAGGCAGGAGAATCGCTTIGAA
CCCGAGAGGCGGAGGTTGCTGTGAGCTAAGA
TTGTGCCATTGCACTCCAGCTTGGGCAACAA
GAATGAAACTCCATCTCAAAAAAAAAAAAAC
AACAACAACAACAAAAACAGGCTTTAATTIGT
ATTTCATACTCTTTAACTAACTAGATATTAA
CTATAAAATATTAACAATTTCAAATTTTIGT
TAAAGGAATACATTTACACAGCTTAAAAATT
CAAGTGGAACTAAAAGGTTTACAAGGCAATA
TTTCAGTCCTCTIGCCCCATICICTGCTICCTC
CCACCCTGTATGCTGTCCCAGAGGCAACCAA
CGCCTITTICATTTTTTAGAGCTCTTCTGACGT

TTACCTTTATGTTTCCAAATAATGTGCTTAT

AGGAGGTGTGICTTCCTGGAGGAAATATGTCAC
AAGGGTGGGCTTTGAGCATTTAAAAATTTACCC
CCTTTCCAGGTTTTICTICTICTGCTTICCIGCTTA
TGGTTCAAGATACAAACTCTCAGCTTCCAGCTT
CAGCCCCICTGCTCTICAGAGATGCTCATCTICIC
TGGAACCATGGGTCCAAATAAACTCTTTIGTTICT
ATAAGTTACCATGGTICACGGIGCTTTACCACAG
CAACAGCAAAGTAGCTAATATAATCTITTTICAAG
GCCACGAAAAAGAGAAAGGCAAACCAAGAGTTT
GGCTGACCAAATCAGCTGAGAACACAAACCTTC
CCATCCTAAATTCCCCAATGTICTTTTIATTITTIT
CATCATGCAAATAGCCACTGATATTTAAATTAT
ATTAATGTGCTCATTATGGCAGTITTCATATATT
TATATATTIGTACTITGAACATATTCACACACCT
CCAAATACCCTCTTCTGTCCCCCACATTITTAAG
ACTGGAAGICICGTTTITITTCAAATCCATTIATTA
GGTCCTTAGGGTCAATGGGGTCATATGATGGTG
TCTGTGGTTCTAATTAGTGGCCAGCTGGATACC
TGCAGAATCAATGACTAGTGGGTAAAAAGTGAG
CAGTCAGGGTCAGCAGCTCACAAAGCGTICAGTG
AGAGGCGGACAAAGAGAGCTTTCAGCAACCCCT
AACTGGGTGGGCAGCATGTGAGCCAAGTGTGAG
TCCCTCCTITTTTGGACCTGGGAGACCAGCAGAG
TGTGCAGGCCCTCCGTTGGCTTGGCCCAGGTGA
TAAGCTGACCTCAGCAGGAATTACCTCAGTICTT
AGTCCAGCTCCTGATGTAAGTICTCACTCAAAAC
AAAACAAACAAGCCTAGACAAAACCAGCTIGTIT
GICTTTTITTICTGTITIGTGGGAACTGCTCCCACTC
AGGAATTTCTCAGTGGCCCCCTCAAGGAAGTTT
GCTTCTICICTGCTITICCTTCCACACATCIGTIGT
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TATGCCATTTACTGATTGCTGGACTTTAGAC
CTGTTIGACTTTTICTGCTATGGTAGTGGAGG
CTTTAGCTCTGACCTGAGCCCCACTGCTICCT
GCTCCACCCACACCTCTTCCCTCACCCTICAT
GACATGATCATGGCTCATACTICTGGTCAAAT
ACATATTGTTATTTATATTATTTTGACTIGCG
AGCATAATGACGICTGGACCAAGTTGTATTIC
TATGTTACATTTICTTTTGGTTGCAATTIGCC
TCCCTTCCCTGAGAGTGAACCATGACTGGGG
TTTTCATTTGCTIGGCTTTICTATGTGTICTAT
TGTTCGGCTTTTCCTACTCTTCCAACAAATC
TGTCATATGCCCGGAAACAATTTTTTCAAGT
TCCCAGACATGGTTCCGCACAGTCCATCTAT
TCCATCIGTTTCTITTCCCTTITTCCCGGGGGC
TGTGGTCIGGGCAGGGTGCTCTGGCCCICTG
CCCAGTIGGTCCCCTGGGCTCCCCTTGCCTTT
CCCCTGGGCCAGAGCTTGTGCTTTCTGGAGT
CCGTGICTTCCIGICTTGGTICTCTACCTTICA
TTTTGCTGAAGCACACACCTTCCAGGAACTT
CCTCAGGAGGGGAATGTGGAACTAAACTICT
ATGCACATAAAGICTTCATATCACCCTICAAA
CCCGATCTIGTCTCCCCGCCTCCAATGTACTT
TCCTTICCICTICTITATTTICICTIGTITTITTIAT
GAACTTACACCTTTTTTCTTCACTATIGIGT
AATTGGCATTTAAGATGGGAGTAGAGATAAA
TGCACCTIGTGTAGGCTCATACTAACCACACG
CCTCAGTIGCATGGGTGTTTATCAGACTTICIC
TCAATCAAGAGCTGCGCTGAGTACTTGTIGAA
GGCCCTIGCAGGGCTGGTGCTGAGTAAGTTCA
GGATTGGGCACCICTGAGGGGTGAGGAAATG
GAGGTTCAGAGACGAGAAGGAACTTCCCCAA
GGCCACATGGTTAATGATTIGGAAGATCTIGAG
ATTCTAAACCAAACCTGAGTCGATCACTICC
CTTTCIGTCCACTGCACTGATAACTGAAGCC
CAAGGGCTGAGGCCACACCTCAGCGTGTIGAG
GATCAGCAGAGGAGACCCTGCTGGCTGCGGG
ATGTGGATAGGCTTTGAGGAAGAGGAAAAGC
ACAGGCAAAATGTCAAAGATAAGTGGGAATG
AGGTTCCCTGGAGCATGAGTCGCAGGTIGCTC
AGGAAGGTGCTGGCAGCTCTAGAGAAGGCCA
GAGAGAAGCACCCAGTGGTGGGAGCCACAGC

CTITTCIGGTTGGAGACCATGGACTTGAGAGTTC
AAGTTGAGCTTCCACTACCCTAAGTGCCTGGGT
CAAGCACACCTGCGCTGAGAAGGGTCCTIGCCAG
TCTCAAAACTGCATCACTAGATCAGCAGTATAC
TCTCTCACTTAAGCATGGAGTIGGGGAGGTGCCT
TTGTATGTCTTAGCAATAGTCATCTACGTIGATT
TTGAGGTICATTTTACTTTTAAAGTATATAATCT
TCAAACCAAATTCAAAGACTAGGCAAAATTTTT
AAATTAGCTTITTAAAAAATGAGCTGGTTTIGCTT
ACTTCCCTGATCTTAATTCCTATAGGCAGTATT
GTGAGGTAACTTATTTAGGTTTAGGGATGATAG
AGAAATAATGTCTTAGGGTTTITACTCCIGTGAA
CAGACACTATGACCAAGGCAACACTTATAAAGA
CAATGTTTAATTGGGGCTGGCTTACAGGTTCAG
TTGTTCAGTCCATTATCAAGGCAGGAACATGGC
AGTGTCTAGGCAGGTATGGTGCAGGAGGAGCTG
AGAGTTCTACAGCTTCATCTGAAGGAAGCTACG
AGAATCCTGGCTTCTAGGAAGCTAGGATGAGGA
TCTTAAAGCCCACGCTCACAGTGACACACTTICT
TCCAACAAGGCCACACCTCCAAATAGTGCCACT
CCTTGGGCCAAGCATATTCAAATCACTATGGGT
ACTCTTAAAAGAATGCATGTITTTAGCTTTAAAC
ATTGTTCATITATCCGIGTAACAGACTGGTITIG
AGATCTCTCAGCAAAGGGAGTTATCCTTATACA
GGGACTCTITTTCATICTITTTIICTTAGTIGCATAT
TCATTGTAGATAGIGCTGAGTTGTATAAAGGCT
TTATCTATCTATCTATCTATCTATCTATCTACA
TCCCAAATGTTGCCCCCCTCCCCGTACCCCCTIC
AAAGAGTTCTTTCTCCCACCCCCATICTICTTTG
CCTTTAAGAGGCAACCTCCTICITATATCICCCC
AACCTGATGCATCAAATCICIGCAGGATTAGGC
CTCAGGCCAGCCCATGTATGCICTTTGGTTGGT
GACTCAGICTCTGGAAGCTCCCAGGGGTCCAGG
TTAGTTIGACACTGTITIGGTITTIICTITGTIGGGGTTG
CCATCIGCTTGAGGGCCTTCAATCCTTICCCCTA
ACTCTCCCACAGGGGTTCCCAACCTCCAGTCAG
TCCAGIGITTATCTIATGGGTATCTGGATATCCC
CCTCIGICTCATCAGCTGCTGGGTACAGCCTICT
CAGAGGCCTGCTATGCTAGGCTCCTGICTIGCAA
GCACAACATAGTATCATCAATGGTGTGAGTGAT
GGGTGCCTGCCCATGGGATGGGTCTCAAAACGA
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CCCAAGACACAGGCTAAAGCCCCAGCCCAGG
GTGGGTGAGCTCCACCCTGTICACCTATGGGG
TTGCATGCAAGTGGTTCCTCTAAGCATIGGC
TTCATCTGGGAGGCGGGGGTGACATCGCTTIC
TTTGAGCCTTATTTGGAGGACTAAACAACAC
ATGCATTTTGTCATTAGGCTGGTGCAAAAGT
AATTGIGGTTTTITTITICTATTIACTTTTAATGG
TAAAAACCGCAATTAGTTTTGCAGCAACATA
CTAACTTTAAAGTTCTTAATACATATGAGAT
ATTATTTICTATCAGCTTAGAAGGATCCATTA
TGATTGTAGAAGACCTGGGATGCCAGTCTGA
GGAACTICTITCTTITTICTTAAGCAAAGGAGAAA
CAAAATAATTCTGATGGGGGAGTGACTGACC
CCAGTICIGGCTCACCGGCGGCTGTGAAGTCC
TGAGTIGICCTCTGGCAGCTGCCTTTGAAAGC
GCAGTGGTGTCCGGGGCTCGCCACTGAATAG
CGTTTGTITCTCAGAAGGGAGCCCGGTGGAAA
ATTTGAAGCTGCAGTTAGGAACTGTGTIGTAT
GGCCTTGGAAACTGAAGATGTTCCTTTAAAA
GAAAAATCACAGTGTTTTTAAAACTCAGATG
ACAGCTTTGACCATTATCIGCTTTCCICICC
TGCCAGCTCTAGAGTTTTCTTGGGATGTTAT
CAAGGATGATATCACAACAATGCCCACTICT
GITTTGTTTTTAACCTGAATGACAAATTACC
AATCAGCAGATGTAGGCCATCCAGGGAAGTT
TCTTTTAAATGCTIGGACTTTTGCAAAAATGT
AGAGCCTTGGTGGCAATTGTGATTICTTTTTT
TTTTCTTTTCTTTTCCCCAATGAAGGTACTT
TTTTTTATGTICCAGTTTTGGAAGGCTCCTGA
AGATTGTITTGAGAACTTGACTIGCTGTGTICAG
GGCAGTIGCTGACACTCTICTGTTGCCAACTGT
TATTCATTATTCCAAAAAATCAGAGAAGCAA
AAACGACCCCTCCAAACAACTCCAAGACAAA
CTCCAAGCAAAACAACAACACACACACAAAC
CCACAATTTTCCTITTGGTTGCTTCTGAGAAG
GAGTTTTAATGGTATAGTAAATACAGCATTT
ATCGGATGATTTTIGCTGCCATTGATATGTT

TCTCTTCTTG (SEQ ID NO: 14)

TCTGATCACTGGTCAGCCATICCTTCAGICTTT
GCTCCATCTTTGTICCCTGCCTITTCTTTTAGACA
AGATCAATTTGGGGTCAAATTATAAAGGCATTT
TCATGTTAAGTGTATAATGTATTTTGACCATGT
TTCCCCATATCCTCCTACCCTICCCATTIGCCCT
CCCCCTTTCTCATTAGTATTICTTTGTTCTAGAC
AAATTTACTICTACTTTITATGGCATATGACACAT
ACATGATTTAATGAAACATAAAATGGAGAATCT
ACAGACAAAAGAAAGCATGAAATATTTGGCTGA
AGCTGACTCAACTCATTITAATATGACAACCTICC
ATTTCCCTACAAATAAGAGAATCTCATTCTTTA
TTGCAGACTAAAATTCCACAGGTGTATATACCA
CATTTCTTTCCCTATCCCTICTGICTTTGGACAC
CTAGGCAGGTTCCACCGTGTAGCTATIGIGAGT
AATGCTGTAGTCAACATTGACATGCAAGTGICT
CTGTGACATGTTGACACAGAGTITCTCIGGATAA
ACACATAGGAGTGTCGTAGCTGAATGGCAGICG
ATTGAGAAAACAAATAATAAAAGGGTTGGTGAG
CAGGTGGGAAAAGGAAACTTTIGAACGCATTGCT
GGTGAGAAGGAAAGTCAGTCTAGCTGCTATGGA
AATCAGGGCGAGGGTICCTCAGGCCCTAAAACC
AGAACTGCCTTATGACCCAGGCAGTICTTGACAG
CIGTTGITIGICTIGIGCTTAAGTITICTTGACTICTIG
TCAGACATAGAGAAACCAGATCTCAGGCTAGAA
GITCCTICTTTCTICCATGTTICCCTTAACCACCC
TCTTCICICCTGCCTICAGCCTTIGTAGAAGTGTG
CCTTCCATTAGGCACCTAAGAAGAGGAACTTGA
CAGTCAGCTGCCACCTITCTAGTGACTGGAAGAA
CCAAATATTCTGGATCTGAATAAAAGATTTTAC
ATTCTGCTTIGIGGCTICACAGGAGACTCAGTIGA
CAGGCCCACCTAAGCACACACAGAACAGTAGAG
CGACAGGTTGAAACAGCTTCCAGGAGGAGTGGG
GGGAGGACGGGCTGAGGAAGTGGGATGTGTAAT
TCCAGTAGAGAAAGTCATTGGAGGTACGGAAGG
TGCTGGCAACCCTGAGAAACAGCAGCTGATCCA
CCAGCTGCAGGGCCAGGCCTCTGGATGCAACAG
CCAAGTCAGAGCCCAGCTGGGCCTGGCTGTIGTT
CCACCTGCTCCCTGGGTGGCCCCAGGCAAGTGA
CTCCCCIGAGAACTGGCTTCAGTAGTGAGAAGA
GGGGTGGGGTGACAATAGCCTCTTTACAGGGTT
ACCTAGAGGACTAAATAATGCACATACGCATAC
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ACACACACAGACATGCACACATAGACGCACACA
TAGACACATAGACACAGACACACACACAGAAAC
AGACACTGACACACACATACACATACACAAAGA
CACACAGAAACAGACACATACATATATGTATAC
ACACAGAGATATACAAATATACATACACACATG
GACACAAACACACACATACAGAAACAGACACAC
AGACACACACACCAACATATAATACACACCCAT
ATAACACACACATATAACACACACACACAGGCA
AACACATGGGTTTATGGGCTCTGCAGTACAATA
AGGCTTTATTTTCATCAGCTTAGTICAGCAGTAG
CCTACAAATATTAGTGTTCAAAAGTATTITTICTA
GGCAAGGGAGAGACAGAAAGIGGTTGIGGTGGG
GAGTGAGGCTGGTGACTGTGAGTGGGCAGTGTIC
TAGTGICTIGGGGACAGCTGAGATTGGCAGCCCA
CTGGCCACTGACTAGAGTTGCTTCCCACAAGTG
AGTCCAGTGGAAATTTITITAGTTIGCTCTTAGAA
ACTGTGCCTTCAGCCTIGGAAACTGAAGATGTT
TCTTTAAAAGAAAAATCGTGCTTTTTGAAACTC
AAATGAGAGCATTIGCCTGCGGICTGCTTITTICTIC
TCTCTICICTCTCACCAGTTTTCCTGGGATGTTA
TCAGGGCCAATCATCAGAACAATGCTCACTICT
ATCTTGTGTCTAACCTIGGATGACAAATGGCCAG
TCAGCCGATGTAGGTCACGCAAGGAAGICTIGTIC
TTTCGGGTTGGACTGAGGTAGCCGCAGTGCGAT
GGCTGCTTTIGTTGITICTITICCCTTITICITGTIC
CCAACTAAAAGCGCTICTGGICTIGGGAGTAGGG
GCGACTGAAGGCTGTTTGAGAACTTIGACTGCTG
GGCCCCICTAACATITICTIGITGCCAACAGCTT
ACTCCTTTTGCTAAAAAAAAAAAAAAAAAAAAA
AAAAGCAAACAAGCCCAAACTACTTICTTCAAAC
AATTCTAAGACACCACACAAACAGAACAGACTG
AAGCCCCAGTAACCCAGCTTTCCCAGGGATGTT
TGTGAGAACCAGGGTAGTTTTTGATCACTACTA
AATTCTACTTAAACATTITTTAAAGGATTTICTTT
TICTTCICGTTTTTAAATTIGTTCTTCGAATAC
AATGTATTTTTGATCATATGTIGCACCCCTCCCC
CAACCCCTICCTTCTIATCAAGCCAACCTIGGTIGTT
CCCTCCCCTCCCCTCTCCCTCCTCCICTICCCTIC
CCCTCCCICICTCCTTCCCTTITCCCTCATICTCC
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CCCTCCCCTTCCCCTCATTTCCCCCTCCCCTTIC
CC (SEQID NO: 15)

GTTTTAATGGTATAGTAAATACAGCATTTIAT
CGGATGATTTTTGCTGCCATTGATATGTTTC
TCTTCTTGAAAGAGGAATTCAAATGACAATG
AACATTTTTGGGGTCCTCTTTTATGGAGTTT
GATTTTCAGGGGATTGTCAGGCATGTCGICT
CCGGGTTCCCATGCTGCACAGTCCCAGCACT
CICTIGIGGCTCAGCCTTCCCGTCCCTTIGCCC
TCTGAATACCTIGCCGTTGACTGAATGGTICA
TCGTTAGCACAGGTCATCACAATACATGACT
CCTGGGCAGGAGGAACAGAGGAGCGGAGGTT
GTGCCATGCATTTAAAACCCAGTTAGCATCC
CAGTGGGTCTTCCAAGGCCGAAGATGGCAAA
ACGTTTTTATTTTACTTTGTTGAAATCATICT
GTTTCCCTCCAAATGGTGGGCTGTTTGGGCA
CAAGGTICATGTIGICTTCAATTTCATAGCCC
CGGTACCCAGCAAGGATGGCTGCCCATAGGC
TCTATTAAGATGCCGAGTGCATCCGTGGCAC
GGCCAGGAGGAGTGTGCTGTGGTCAGCCTTC
CAGAAGGAATCAATCTCCTGGGAGAAGTGGA
GAAGTTGGCCTGCAGCAGGGGCCTCGAGAAT
GGCGGGTCTCATCCACCACCAGCAGGCTICGT
CTGTTGCCCAGCAGTGTGATCCTAGCTGAGG
TTTATTCICTTTCCCTCATTAGACTGCAGTIC
TCCTGAAAGGCAGGGTGTGCACCTGACTIGT
CTTTTTGICCCTTCATCCTGCGCCCTGCACG
GTTTGATCAGTAAATGGTGGCTGAGAGACAA
GGGAGTGGGAAGGAAGGAGGTCAGGAGGGGA
GAGAGGTCTGAGTIGCTTGAAAGAGTCCCICC
TCTGCTTICAGGGGCTTGTTICTIGGGGTTTICT
GGATCTTCAGTACTTGCGGGTAGGATCTIGAG
CTCTCCCGGCCCCIGGTGGTIGTTGGCCAGG
CCTGGCCAGCTTCCAGCAGCACAGGTCATCA
TAATATATGACTCCTGGACAGGAGGAACAGA
GGAGCGGAGGTCGTGCCATGCATTTAAAACC
CAGTTAGCATCCCACTGGGICTTCCAAGGCG
GAAGATGGCAAAACGTTTTTATTTTACTTTIG
TTGAAATGCAGGTTGTTCCTTTTTTTTTAAC

CAACTTITTATGTTICCAAGGCTAAAACATAGC

GGGTAGTITTTTGATCACTACTAAATTICTIACTTA
AACATTTTTAAAGGATTITCTTTTICTTICICGTT
TTTAAATTTGTTCTITCGAATACAATGTATTTTIT
GATCATATGTGCACCCCTCCCCCAACCCCTCCT
TCTATCAAGCCAACCTGGTGTTCCCTCCCCTCC
CCTCICCCTCCTICCTICTCCCTCCCccTCecCcICTIC
TCCTTCCCTTTCCCTCATCTCCCCCTICCCCTIC
CCCTCATTTCCCCCTICCCCTICCCCTCCCTCCT
CCTTCCCCTCCCTTTCTCTCCCCTCCTTTACCT
CCCCTICICTTCCCCTTCCCCCTCCCTICCCcTICCC
TTCCTICCTTCTTCTGGAGGTTATGGTAGCACTA
GGAGTCAAATCCAGAGCCTGACACTCAACTGCT
GATTGAACCCCTGACCCTTCTITATTITTITICTIGT
CCATGTTTATTTTCTTGAAGGAGGAATTACATA
AAAAATGAGCCTTICGGAGGICITCCTICCTIG
AGTCTGCTGTTAGGGATGAGTICCCGTTTGAATT
TCTGTCCATGGCAGGGTCTAGCGCCGATTTICTC
TCTGATCCCCAGAACCTCACCCTGATGAGGTTT
GTGCGATGGGTGACACTAAACAGTGTTTTICTAC
TAAACAGTGGGCTTITGTGGGGACAGGGTGACAC
TGTCTTCCACTTGCTICTGAGTITCCCCGCAGGCA
TCACCCCCTTCCTCCCCACTGGTGCCCCACTCT
CTCTATCTGGGTAGGTTGCAGGCCCCCTICACAG
TTCTACCTIGGAACGTIGCTGIGGTCAGCGCAGGC
AGGAGCTGGCTGGCCTTTIGTAAGACTGGCCAAC
TAGAGCGATGCAAAGCCGGCCTGGCACCAACCC
GGGCTGCTCTGCAGAAAGCTAGCTGATTTCCAG
CCTGAGCAGGTGCCTGTGACTCCAGGGGCAGGG
TCTCTGTICAGACGCACCTCTATCCATCCTITCAT
CTTATCCCTATGTTCTGACTGTTAAATGGCAAC
TGAGTGAGGAGGGGAAGGAAGGCAGAGGAGGGG
TCTGAGAGGGATTTGAGTGTTCCCAGGCCCTIG
CAGAGGCTGTCCCGGGTCTGGAGGGCTTICAGCC
AGGGTGTCCTATGTAACACAGGATCCTCAGATA
GCAGGTACTGTTAAAGAGGAGGCCATCACACCT
GTGCATTTGAGACCATGCCAAAGCAAAAGGTGT
CAACACCCGCATTTTACTGCATGGAAATGTAGT

TCGTTCCITTTCAACCTTTIGTATCGTIGGGGCT
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ATAAAACAATTTGAAAAAGTCGGTTTCAATG
TTTCCCATTGTTCACTGAGAGAGGGTCACAC
AGGGTGCAAGGCAACAGAGGACACCATIGCT
TACGTAGTACCTCGTGAGCTGCACTGCGAGA
GGCCTTTCAAAGGAAGGTTTTATTTAGGAAG
CAAGGAATGATTAAAAACTGATGGCTCTAAT
CAAATGAGATTTAAAATTTICCATTAAACCT
TCATAGTTAGGCTGCATGCAGTGGCTCATGC
TTGTAACTCCAGCACTTTGGGAGGCTGAGAT
GGGAGGATCACTTGAGGCCAGGAGGTTGAGG
CTGCAGTGAGCTGTGACTGGGGCACTGCACT
TCAGTICTIGAGTGACAGAGGGAGACTGTATICT
CAAAAAATAAAAAAAATTAAAAATTAAAAGA
AATAAACCTTTAACATTGGGTGTAATTTITAC
TTTCCATCTACTCCTTCTTCCTCACCTGCAA
CGTTCAAGAGCAGGAGGGAAGATGTGAACAC
ACATTIGTIGTGIGIGTGTAAACATGCTICATG
TGTTTICTAAATTATCAAGTCAGGATAAGAAC
TTCTACTGTGAAATACAGATATACAACAATA
TGTCCCAAGCTATGTTTAATGCACTTTTATT
ATCCTGCTAGTICITCTAAATATGATCATTA
TACAATAGTTICTTTTTTTTTTTTTTTTTIGAG
ATGGAGICTTGCICTIGTCACCTAGGCTGGAG
TGCAGTAGCGCAATCTCGGCTCACTGCAACC
TCCGCCCCCCAGATTCAAGCAATTATCCTIGA
CTCAGCCTCCCGAGTAGCTGGGACTACAGGC
GCGTGCCACCACACCCAGCTAATTTTTIGTAT
TTTTAGTAGAGACGGGGGTICTTGCCTCGTIGG
GCCAGTTTGGTCTCGAACTCCTGACCTCAGG
TGATCCACCCACCTTGGCCTICCCAAAGTIGCT
AGGATTACAGGTGTGAGCCACTGTGCCCGGC
CCATTATACAATAGTTCTACAAAGAAAATTT
AAGAGCAAGCTCTGGCTTAGTICTTTGAAAAA
CAAGTTTGGAATTTCCTATACGAGTGGATAA
AATGTCAGCTCTIGGTATTGTCCTTAAGACA
CAGTACATGGTATTTACTCTCTTTTTATAGG
GTAAAGATAGATAAATCCCCAAAGGCCTIGG
CATTTAGGAAACAATCATGCTTTATCTATTA
ACTTACICTTTAAGCTCTGICATTTITIIGCG
TCTGAGTGAGACACTCTATTTACTGAGCCAC
AGACCACCTGCTAGATAAGCAGAGACTICTTC

GAAGAGATGATGTGAAAGGACTTTAAAAACTCC
ACTAGGCTICICTIGCTITTGTTCACTGTAGAAGG
TCACAGGGAGTTCAAGAAAACAGGCTAGGGATA
GGAGGATGCTCATGTGCTTICTICTTGTGAGCGGT
GGCAGGGCCAGCTCCGTCTCAAAGCAGGCTTTA
TCTAGAAACTGGTGAGGTGGCAGGAGCTTAGGA
GGAGGGAGAAATTIGATTTAAATATTTICATTAA
ACACTCCCTICACTGATGGTAATTTICACTTIGCTC
TCTCCCICTTAGCCCCCCACACTTCAGAACAGG
AGAGAGAGGATACTCGCATACACACACATTITAA
GTGCAGGCACACACATAGATATGTATTTICTAAA
CCATTTTICCTIGIGAATACAATGATGIGCTCCG
ATATATACTTAAGCCAGICTTACTATTAAACCA
TCTCTICTAAAAAATATGATCAAAACACAGTTIG
TTCTAAAAGCAAACTCTAAAAGACTGACCTAGT
CTCTGACAATGAGTITTGAAAAAGTGCAGCTCTT
GGTGTTGICTGCAAACCCAACACTATTIGTTGA
CTTGACAGGCAAGACAGACAAACCCTCAAAGTT
AATGGTTICICTATICGTTTACTICTGTAAGTGC
TCTCTGCATTCAAGCGAGATACTGCATIGGCTG
ACACATTAAATATGCTIGAGACTCITCCAGAACG
CAGCAGGCAGACAACCCACGGTCAACAGTIGGGG
GAATGGTATTTGICIGGCTTAGTTATCTICCAAA
TGTCTAGAGAGAGAATAATAGTATATAATGGTG
CATGGAAAACACCCATGAGCCTTIGGTGIGTTAT
TAGTAGTAGTTACTTITATAGTIGGGTAATGACAA
AATAAAGGTAGCTTCCAGTITTICTGAAGGTTTAC
TATGTGTIGGATGTAACCCTIGCTAATCACCACC
TTAGTTAATCCAAACAACAGTCCCATGAAGTAT
GACTATTATTATCCCCATTTTACAGACAAACAA
AATGAGGACTACAGAGGTTAATAACTTGCCCCA
AGTCATGGTACCAAAGGGTTTGGGAGCCATTAT
TTCAGTCAAATTCTAACCAAGTGTGCTTAGCCA
TCGTGCCAGAGGTTICCAAGGAAGGAGTTIGCTT
GITTGTITTITATTTATATCACTTGATGAAATAAA
ACTACCATTCCCATTACATATAAAACCTCCTAT
AGATGCCTCCTITAGCATGCTIGTIGIGATTCCACT
AAGCTGTTGATAGACACAGTCCTCGGGGCTGGG
GGTGTGGGTCATTIGTITAGCATGCATGAGGTICT
TGGGTTTGATCCCCAGCACTGATAAAGCTGGCA
TGGTGATGTATGCCTIGTCACCCCAGGACTTCAG
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CAGGGCACACAGCCTGGAGAAAAAACGCCTG
AATGCACAACTAGAAGTATTAGCAAGICIGG
TTTAACTGTCCCCAAATGTCTAACTAAGAAT
ATTAGTGGGCCAGGCGCAGTGGCTCACGCCT
GTAATCCCAGCACTTTGGGAGGCCGAGGCGG
GCGGATCATGAGGTCAGGAGATCGAGACCAT
CCTGGCTAACACAGTGAAACCCCATCICTAC
TGAAAATACAAAAAAATTAGCTGGACATGGT
GGCAGCCACCTGCTCTAGTCCCAGCTACTCG
GGAGGCTGAGGCAGGAGAATGGCATGAACCC
GGGAGGCGGAGCTTGCAGTGAGCCGAGCCCG
CGCCACTGCACTCCAGCCTGGGCGATAGAGC
GAGACTCTIGCCTCAAAAAAAAAAAAAGAATA
TTAGTGAATGATTAGTATATGGGAAACACCT
CCGGACCACCCTACATTATTATTAGTCTTICA
CTTTGTIGGTGGGTAAAGATAAAATAAAAGTA
GCTACCGTTTATTIGAATGTTTACCATGIGTG
GATGAAAACCATGTTAATCATIGTCTICTITT
AATCCTCACAGCAACCTAATGAAGTAGGTAC
TATAATTTTGCAGATAGCCACATTGAGGGTG
AGTGAGGTTAAACAACTTGCTCATATGACTC
AAAAGTTTGGAAGCCATTTTCAAATCAGATG
TGGACAAAGTGTIGCCTTTTTAACCATIGTAT
TATTCAGICTTCCTATGAAGACACGCCICTA
TTTGGGGCATTTACTTCCTATATAACTTIGAT
GAAAAAAAACCCAGCATTTTICATTGCTIGCC
TATAAAAACTCTAAAGGTGTTTCTGTGGGAG
GGTGIGITATTCCACTCAGCTATTGATAAAT
ATAGTCCTIGTICTTAATGTTTAATGTGGATCT
TTTTICIGTTTCATGCTTTICTIGAATTITITIIG
AGTGACCATGTCACTCAGAAAAGCTTTGAAT
CAGCAACATTTCCAGTGGACTGTAGGGAAAG
CCTGTIGTITTTGGTGGAAAGTAGAGAGTCAC
AGATCCCCAACCTTICATCTGAGCCGTGGTTC
TGCATCAGTACAGACAGGAAACCAACTATTA
GGAGCCACTACATGAAATAGTATTTCCTICAG
GTGAGCAAAAAATICTTTIGCTTTTGTAGAT
TGGCCCTIGTICTATACGTGGTAGCCACTAGTIC
ACATGIGGCTTTIGACGTTIGCATTTTAATT
AATTAAAGTGAAACACAATTTAAAGTTCAGT
CACCCCTGCCACACTATAAGTGCCCAGTATT

AGATGGAGGAAGCCATTCAGTGCCATCACCAGC
TACATAATGAGTAAGAAAGAGACCAGCCTGGAA
CACATGGCATTTTATCTTAAAAAAAAAAAAAGA
CATTCGTTTTGACATGTATATTTTTIGCTTTIG
TAAATTTTCAAGGGAATGTTTICACCCAGAAGCT
TTGCACTGCTGATGGTACACGTCTGAAATGTCA
GCAATCCAGAGGCTIGAGGCAGGAGGATTIATTGA
GTTCCAGGTCAGCTGGGTCTAAACACAGGAGGA
AAGTAGAGCTTTGAGTIGGACACCATGTTCAGAT
GCTCAATGATCTTCAGAGTTATGCTTTTIGGCAG
ACACCACACCAACAGAAAAACAAGAACAACAAT
TGCCTTCAAAGGGAGGGCAGCCTITGTGAAGCTC
TGATTCAAAGGAGAATTGTCCTTTGGAGTICTGA
ATGAATTTGGACCGCICITTICTIGAGCCTTICCA
ATTCTACTGGCATCCACAACTGAAAACAAACAG
CGGTGCCCTGATTGCCACAGACACTCICIGCTG
GGCAGACAGCACACCGCAGTTICCCAGGCIGTTIC
TGCCAGCATCTCTCAGGTGTTCAGCCTIGGGTGG
GGAATTGCAACATGTIGTAGCAAGCCAGGTIGGCC
CTGCAGAGCCTGTCTCCAACTTCGATGCTIGCTG
GGGACACAAAGAACATTAGGGCATGGAGTIGGCT
CTGTCAGTICTCTGTGAGGGAAGCCCTTIGCTICAC
CACATAACATCATICCCTAGGTIGTGTTICCTGCA
CATATCCTAATTTGTITTTAACTCTGTATTTATA
GTGAGAATTGTTAAGAGAATCTITAGGACTGAGC
AGGACTGAACCAGACAGAGACAGCAGTICCATG
TTGCCAGACAGATCTTACACAGGCTTAGCCTGG
TCGCAGCCACCAGACCAGGTICCCTGTTICAGTGA
GAGGTGGAAAGAAATACACATGGATTTTITTITIT
TCATTTTITITGCTTIGTAAATCATGTGGGAGATG
GAAAAGTTTACACATAGATTTTITTTTTICTTTT
CGTTATTIGTITTTATAAGTCATTACTCACTAGC
CTAGGCTAGCTTGGAGCACTCICTGTAGCTCAG
GCTGGCCTTGAACTICTTAGCATCTCAGCTTCAG
CCTCCTGAGAACTGGGATTACATAGCTATGATA
CTATACCTGGCGCCCAGATGTGTTTAAAAGCCT
CAACTTCCCAATAGACCTAGACGCTCCTITICTIC
AGTCTGAAGGACACAAATGTACCTCAATCTACA
AACTTAATCACAAATCICTICAAGGGTGTTICIG
AAACTTCAGAGCACTTTGGAACAAACTTTCCTA
GTGGGGAGGTTTGITICTTCACTCATTITAACTG
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CAATACAACTGCCCAGTGGCTGCCATGCTGG | GCAAAGTCACAACTATACAACTTICATTTATTTA
GCGGCGCAAACGTAGAGCACTTCTGTCCTGG | TATAATTCTATCTAACTAATGGAAATAAGAGGT
CTGAAAATTCTACTAGACAGAGCCATCCAGG | GAGGTTAGAGAAGAGGAATAACTTTTAATATIC
AATTTGGACTAGCAAGCACCAAGTTCACAGT | TGTAGTAAAGTAGTGAAG (SEQID NO: 17)

TAGAGAACACAGTTGCAGGCCAGGCGCGGTG
GCTCACGCCTGTAATCCCAGCACTTTGGGAG
GCCAAGGCGGATGGATCACGAAATCAGGAGT
TTGAGACCAGCCTGGCCAGCACGGTGAAACC
CCATCTCTACTAAAAATACAAAAAATTAGCC
AGGCATGGTGGTGCTCACCTGTAATCCCAGC
TACTCGGGAGGCTGAGGCAGAAGAATCACTT
GAACCCAGGAGGCGGAGGTTGCAGTGAGCTG
AGATTGCGTCACTGCACTCCAGCCTGGGCAA
TAGAGCAAGACTCTGTCTCAAAAAAARAAAA
AAAAAAAAAAAAAAGGAAAGAAAAAGAAAAA
AGAGAAGACAGCTGCTTTACAAAGCAAGAGG
GCTTCAAGAATCTGGAAACCAAAGGAGCAAT
GTCCTTTGAGTTTCTACAAATTTGGGCCACA
CTGATTGGGCCTTTCCACAGCCAATTCCATT
TGCCTTCATTATGGAAAGTAAACAGTTTAAC
TTCCTACTGACATGCTCTGCAGTGCAGACAG
TAAACAGTAGCTCACCGCTGCTTCTGCCAGC
TGCTCTCGGGTGTTCTACTTGGGTGGGGAAC
AGCAGCACTGGCACTGGCACTGGCCCCGGTG
GCCCCACAGAGCATGGCTCCATCAGGCTGGG
TGCTACAGAGGGATGCCAAGAACATTTGGGC
ATTGAATGCCTCTCTCTCTCTCTCTCTCTGA
AATGAAAACCCTCATCAATTCAACAATAGTT
TCTCTAATAGAACATATAGTGATTTGTTICA
TCTCAACTGTTCCCATACAATAATAGAAAGG
AGGGAGTCTGTGCCTGAGAGTGCCTGCAAAC
CCCAGGGCACACCAGCCCCGTGGAGCCATAA
CAGTTGCTCACAGAGACAGCCCCTCACAGCA
GCCCCCGGCACAGTGACTCGTGTAATGAAAG
CTGGAAAATTGCCCAGGAAAACCTGAAGATG
CATTCCTGAAGCTCCCACACTCCAACGCACG
CACACACAGACTTCTCTCCTGGCTTTAGGAA
CATGAATTTACCTTGAATCTTTAAACTTAAT
TGAAAATCTTGCAAAATAACGAGCTTTCCTT
TGAATCTTCATGGCACTTTGTAATAAAATGT
CTAAAAGGGGGCCATTCCATGAAATCATTTA
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ATTGGCATTAATAGTACACTATTACTTICATA
TAAAATCATAATCATATAAATGTACTTATAT
AACTCCATGTAAATTAATTITATATAA (SEQ
ID NO: 16)

N/A

GACTTGCAGTCTTCAAGAACGGATGATGCCCCA
GGCAAAAGGGGTATCCTACCCTGCCACTTAGTG
GGCCCCAAAGGAGAGGCTTCIGCTCTAGGGCAA
AGCTTCATTTICCCTCTICCTTTGAGCTCACTTA
TTTGGAATGAGTATGTCTGCCCCTTGCCTIGCCC
TATCATGGTCTTTIGGGAACACACAACAAACCT
GGTTTTGCCGGTTCACAGCCAGAGGACGGATIC
CCTTCTACATGGGICTIGCCTATACCAGATGATG
TGATACTGTGTTGACTTGGGACTTGGAGTGGTT
TGGGCATGGGTTAAGACTTTIGGGCCAGTTGGGA
TGGGGTAAGTGCGTITTAGCATGTGAGGATGCTA
AATATGAACTTGGGGGACATAGAGAATATGGAG
TTATAGACCCAGTIGGTATCCTTCCAGATTITGTA
ATTAAATCTIGTACAGTITCAATACCTCAAAATGT
GACTATATTTGGAGACAGGGCTTCCATGGGGAG
ATGACATTGAAATGGGGCCGTICAGGATGGACTC
TAACCTGAATGATGICTTTGTAAGAGAATCATT
AGCTACAAAGAGAGCCCAGGGGCACACACTTAG
AAAGGATCCCACAAGGACACAGGAAGGGAGIGG
ACATGTGCAAGGCAGGCAGAGGCCTCCTIGAGAA
ATCGGTTCIGICTGCACCTTGATCTTGGATATC
CAGCCTICTAGAATTATGAATGCATTGCCTTICTT
TGACAAATCTGTATCTAAAAGAAAGGAGGGTGT
TATTTGTTTTAGCTICAAGTICTAGTACAAGGTC
ACTTGGCCCCTTIGIGCTTGGGTGGAGCATCATA
ACATTTGGCAGAAGACAGCCATICGTGTICATAG
GAGATAGGATGCAGAGGACAAGTGGAAGGGGAG
GGGACTGGACACATAGGCACAACACCCGIGGTG
ACCTGCTTACCCCAGCTGGGCCGATACCTICCTIG
AGATTCCAGCACCATCCAAAACAGCACCATGAG
CAGGAGAACAGATITGAGAGCCATTATGCATGC
AAGCCATAACAGTGAGGGAATACATTTCTGCTA
AGTCATAAGTAATACTIGACTTCAATCTTAAAAT
CCCAGGGAAGCTGATGAAGCTCAGCGGTAAGGC
ACTTGCTGGCGTGCTAGAGGCTCTIGGGTTCCCA
TCCCTCCCAGACAATTTACCAGAGTCTTICCCTT
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GGTGTTAGCAGTTTIGGGTCCICTTGICTITCAC
ATTAAAACTGACATTCACATGGAATGATTITIG
CTAATGGTGAGAAAGGGTTCATTTTATICTCAT
TAAGAGGGTCAACTAAGTACCACACACACACAC
ACACACACACACACACACACACCCCACAGATTA
TTTGCAGCCCCTCGGTCTTAAGTGATGCAATTIG
CTGTGCACTCCTGICTITGCAGGCTGTGCICTGT
TCTATTGGTGGTTCACCAGCCTGTGCCAACACT
GACTGGAAGAACAAGCTCTCICTIGGTTICATCTT

CACAGTCTTGGTTATT (SEQ ID NO: 18)

GAATGTTTACATGTACATTTCAAACCCAGTT
TTCTAATTGTGCAGTCTTAATTTCCTAGTITA
ATTTCACTTTACAGATAAGAAGCTCTGGAGA
CATGGCCTTTCCGGTTAAAGACACAGAGCCC
AGGCACTGCCCACGGCTTCCTCCACACTCAT
GCTGCTTTCCCTTAGGTAAGACAAACCTCAC
CAAAGCTGAGACTGGCTCAAGAAACGGGGAA
GCCTAATGCTTGTAAACATTCCCTTAATIGG
AAGCATTAGGCACCAAAATICTTCCTAAAAA
ATATGTAAGCCCCAAGAATGAAAGGGCCATG
GTTAGCACAAACCGCACCTCCTGAGCCCAGC
AAAACCCAACAGGCACAGTGCAGCACAGCCT
GGGCGGICTCTCAGGTGAGTICTCTGCCTICGC
TCTTGCCCTGTCIGTCACCTICATCTCTIGCCA
AGTCTGAAAATCCTGAGCTCCAGGGACTGTG
GGAACTTCACTAGACATGTGTIGAACAACICT
ACATTCTIGATCCGTAGCGTCTCCCTAATGAT
GCACATCTAGGAAGGAGAGGGAGGGAGAGGG
AGCGTGTIGCATTCCTTGGAGCAACGAGGACA
GCCTAGTGATTTIGCAAACTCTTTGCGGCCTC
CTGGTGGGCTTCAGAATCAATTTGTGAGTICC
CAACCAGAATTTTCTACATAATTAGAATAAA
ACAGAGTTAAGATATGAGTGCATCGTATGTT
GCAAGATACTGTTTTGTAAACGTTIGTTTICAG
ATATTIGTGAGTIGCACATGIGIGTGTGCAGT
AATGGGTCACAAAATATATTTACTCIGGGTIC
ATGTTTTAAGAGGGCTAGAAGGCAACACTAA
CATAGGATGGTTGGAAGATGGTCAGGCTCAG
AACATCAGATTTTGCCTCCTTCCAGGGTACC

ACTTTTATCAAGTICACACATICCTTCCCGCT

GAGTATATATGTTTCTAAGCCAGGTTCCTAACT
ATGTAGTATTAATTTICCTAATGAAACACCCTITIT
ACAGGTAGTGAGGCCTITTIGGAGACCAGGGCTTT
AAAGGCCAAGTAGCTGAAGCCCAGGGTCTTICC
ATGGCTICTITCCTATGACTGITTATCTAATAGA
TGAGACAAACCTTTTCAAAACTGATTATCAGTT
AAGTTCCAAGAAAGCACCACTIGTAAATGTITAAT
GTTCCTTTGAAATGGAAGTATTTAGCGCTICTIGT
GIGTGIGIGTGAGIGIGTIGIGIGTTGTIGCAGTT
GGGTACATATATGCAGATATGCACAATIGTTTIG
TGTTTGIGGGTCTITGTIGTGIGTGTGCAGGTCT
AAAGTTTTICITTTCATTAGTTATGGTCTAAAG
TGGTTTTAAAAAAAGAAAAAGAAGAGCAGAGAA
GGCTATGATAGCATGAGGTTICCITTIGGGATTGT
CTGGCTTAGAACGCTAGGTTTTCCCATGTTTTA
ACAGCTTCCCATGTCCTITCCCACICTGCCTITIG
TCTTTCICATTGTGATCCAGATTTGCCCCAGAG
GGGGAGAACCCAGTAGGTAAGAGTTCACGCTGT
ACTTCCATGTITAATTAAGTGATGTIGGAAGTICTT
GGAAAGGCTGGGCAGTTTTTICCTGTICTTICCCAG
GAGCTGGGGGAGGTTCATCCTTAATGGAACCAG
TTCCATGCCATCCCCAGGAGGCAAGAAGTICTGG
AAACATCAATAATTATTCAGTICACAACAACCCA
CTTTCCICTCTCCCCCTAATCCTCAACTGCTGA
CTTCAGGACAAAGTICCATCIGATTTCAATCAGA
TAGGAAGACTAGTTAGAGGCCTGCCCCAGTTTA
CTGGCTGCAGCAACAGGAAGCACAGGTTACAAT
ACCAAGTGATTCCACGCTGAAAGCTTCACTICIG
ATCATCCTACCAGGCTGCTACATGAGCCCTTGA

AAGCGAATTATCCCCGGAGACTTACTTICTATA
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CIGCTTITTIGTIGITICTCAATCGCTATCCAAA
TTTGCGCAGAAGTCAGGAATCACGTGGGTAA
AGATTTAAGCTGTACTTCTGIGTTAATTAAG
CACGTTGAAGAAGAGGTGCTCTGGGGGAACG
TGGAGAAGGTGGGTAGCGAGGGCTCCAGGGG
CTCAGAAGGTGGCCTCGAGGGGCTCTCATICT
GCCATCCTITGTGAGGGAGAAAGTCCTAAACC
AGTCGTAACATTGCCAGAACAAGGGGTCCCA
ATCCAGACCTCCAAAGAGGGTGCTTGGATCT
CTCATGGGAAGGAATTCAAGGTGAGTCACAA
AGTGCTGTGAGAAGAGAGAGTTTTTTGGAAG
TTACGCAGATACAGAGTAGGGTGTCCTICAGA
AAGCAAGAGGAGGAACTGCCTCGTICTTTAAG
TTTTTICTITACATAGGAGTCCICTICTATGTAA
AGACAGAGCTAAGCTGTGTCTCTATGTIGGGT
GGGCTGACAGCGTIGACAAAATTTATTATICT
GTTGATTTAAAGAAAACTATACTCAATATTT
TAATGTGTAAGTACATCAAGTCATAATTATA
ATTATCTTGAAAGCATATATIGTTATGGGTA
TTGGGACCTCTGGACTTTTCGTTGTCATATG
ATTGTATCCTTGCAGGTATCTITTAGGCTIGTT
TCTTCAACTGTAAATATCTTATGACTGIGGG
TCGTGACCGGCAAGGAATGGAGTTGGTTTITT
AAAATGGTGTCACCCTGGCTCTTCTATGCTIC
CTGTTICCCTAACAGTAATAGCCCAGCCATT
CTICTCCCATGTTICICCTCTIGCCCTCAACTTC
AGAATGAAGTCAATTTTTATTTCAGCCAAAA
TAGGAGGATTCTATTCTGICIGTTGAGGTICT
GCTGIGGTICTAATGATGTTAATAACCAGTIGG
CTGGGCATGATTACACGACGAGGATTCTAAA
TCCTGTTTCATGTITTCCCTICTGGGCCCACTG

GCTATATGACCCCTTAAA (SEQ ID NO: 19)

TAACACATATATACTTACATATACATGICGACT
TTGTTTTITICTTGTATGCTGTAAAGATGCCTAG
GATACATTTAAGGATGCAACATAAAAGTCACTT
TCTTCATGGAGTAATTATTATAATAGTACTTIGT
TTCTGGGGGAGCAAATTGAAATGTTTCCCAGTG
TGAACTGCCAAGTTAAAACAACAAAAAGCTAGT
TGGAGCTCCCCCT (SEQ ID NO: 20)

CTAACATAGGGICGTTAGTGTCAGAACTGAA
TTAAATTGTAGGACATGCAGGTGGTGACTIGC
AGAGAATTGGAGCATTGCTIGGAGTGAAAAC
CAAGCCCACATATTTGGTGTCAAAAGTGTTA
TACAAGTAGAAAAACAGGTICTICTTTAATGG
AATATTATTCAGCCGTATTAAGGAATGAGGT
TCAGACCCATACTACAGCACATATGAATCIC

CAAAATATTGTGTITTAGTGAAATAATATAGA

TCCTTGGCTACTTICICTAGCTICCTICCATTGGG
AGCCCTATGATCCATCCATTAGCTGACTGATGA
CACTGCATTICTTTAATATATGGGGTTIGCACTA
ACTTGGGGTAGTITATTIGICATGTTTGAACTAAA
TTATAGGACCTCCAGTTGCTGGAGAATIGCTICT
GIGTGGACTGTCCACACATATTTGGTTICTAAA
ATGTCATATAAGCAGACACTGCAGTTTCTCCAC

AGTGGAATCTTACCCGGGCATAATAAGGGAAGA

43




WO 2022/056444

PCT/US2021/050205

CACAAAGGACAAATACTGTATAATTGCACTT
ACATGAGGTGCCTGGAATAGGCAAATCCATA
GAGACAGGCAGTAGAATCATGGTTGCCAGGG
GCTGGGCGGGAGGGAGAATGGAGAGTTAGTG
CTTAATGGGTACAGAGTTTICIGTTTAGAGGT
GATGAAAACAGTTTGGAAATAGTGGTGATGA
TTGTACTATATIGTGAATGTATGTAATGCCA
CTCACCGAACACTCTAAAGTGTTTGAAATAG
CAAATTTICTATTATACGTATTITTACCATAGT
TTTTAAGTTAATTACCATAGTTTTTAAAAGT
TAATAGGATAATATTCCCTGAACCACTATAC
ACTTTAGATTGGTACACTGIGTIGGCATGIGC
ATTATATCTCAATGAAGTTGTTAAAAACAAG
ATTTAAAAGCAGAGATTGGGTAAAGTAAAGG
TTTGCTICIGTIGCTGAGCTGTGTGGCATGTIGG
ACCTGTITTTCCCAGGAGGGAGCACTCCIGGG
GTTTTGGCCGCAGCTGCACATCAGCCCCCTG
TGCAGAGGAGGTATGGTGTGTGATCTGGAGA
TTAGCTIGTTTCTAGTGCAGTATTTACATITA
AAGACATTGCTGAGTTAGGCAGAATTTTICTA
TATCCATTTGTATTITTGCTIGGCATTCACTT
TCTTACAAAAATGGACAATCAAGACAAAGAA
AACAAAAGGTCCAATTACTACTICTTCATTIIC
ACCCCAAAGCAAAACAATATTAGTTTTCAAT
TTTTTTTTCCCATAGAAAGCAATAACAGICC
CATACTACCTCCICTTCCATGAAAGTAGTIGC
TTGAGATGCCCCAAGGAAAAACCATICTITIC
CAAAGATGAAAGACTTTGTACCTGTCAGGTG
AAGAGATGGAATAAATGCCACTCCTAGTIGGG
TGTGGGACTTGTGCAGCCCCTIGGTCCCCAGT
TATCTGCTTATCAGAATGTGGTTTGCATATC
ACCTTTAGCGGAATTCCTTGGGATGCTTIGTA
ATTCTGGGGGAGATGTCTGGAGTCTGCATTT
TTAGCCAGTACTCCTATGACTTAGGCACAGT
AGGGAACCACTGGTGCCATTICCTTCCTICCT
TTCTTICCTITCCTTCCTTCCTTCCTTICTTICC
TTCCTICCTTCCTITICCTCCCICCCTCCGICC
TTCCCTICCCTICCTTCTTTCTCTCTTICTITIC
TTTCTICGGAGTICICACTCIGTCACCCAAGC
TGGATTGCAATGGTGTGATCTTGGCTCACTG
CAACCTICTGTICTICTGGGTTCAAGTGATICT

CATTCGGCACAAGCTTCAACACAGGTGAACCTT
AGAAAACATGCTAGTGAAATAATCCACACCCCA
AAGGACAAACAGGAAATGATICTTATACAAGAC
ACCTGGCAGAGGCCAGCTTAAAGAGACAGGCAG
AAGATGTGAGTCCCAAGGACTGCGGAGGGGAAA
TGACAGCCAGTGTTTTGTGGGTGCTGAGGGCAA
CAGTTTIGGAGTAGACAATGGTIGATGCAGGGCTG
TGAACGGGCTCAGTGCCGCTCACTGAACCAAAC
AGCCTAAGIGTTTATAATAACAAAAGTAATACT
GACATACACCTTCCGTITGTTTGAAAGAGTTAAT
AAGGTAACATTCCCCAAATCACTTTAAACAGGC
AAACTATGTGAAATATAAATCIGTITTCIGTGAA
GCTGCTTTTTTAAATGCTTCTCCTATCAGAGGT
CAGAAGAAAGAAGGCTTGCTIGGGAGTGGAGTTIG
GCTGIGTATCTCAGACCTGTTTTTGCAGGAGGA
GTIGTGCGCTCCGGGATTTGGCAGCGGCTCGAGT
CATCCCIGTGAGAGGCAGGCATGGTGCGTGATC
CTGGGGCTTTTCTIGTITTICTAGTGTTCTATTTAT
TTTAAAGACATTGCTGAGTTCAGCAGAAATGTT
TCACATCCATTTGTATTTTCCTTGGTACTCATT
TCCTTACAAAAATGACGATCAAAGCAAAGAAAA
CAGAGAATCTTCATTTTACCCCAAAGCAAAGTG
AGTGCACTICTAATACCATAACAGAAAAAACGC
TTCGGGCCCTTAGGAAGTGCTGAAGAAGCTGGG
CAAGGTGGTGGGTGCCTTTAGACCCAAAGGAAA
GIGATTTICTCCAAATGTGAGAGGCCTIGCGATG
ATGGGGTGAGTGGCCCCCAGAGGATGTGGGGAC
TGACTAGCGCTGICICCGTICIGTATGCCCAGTG
AAGCTGTGGGTGGGACACAATTAACAGCACAAG
TCTGAGTIGGTGAGACCCTCIGCTGTGACGAACC
CTGCACTGATGTTACTGTTGAAGGTATCICTICA
AGTGCTCATGCTGGAAACTAAGCCCCCAGTTIC
TAGTTGATGTTGTTTGGAGGTGGGATCTTATGG
GAGGGGATTAGGATTAGATGATGTCATAGGGGT
GGGGCCICCACAATGGCATTAATTGCTTTAGAG
GAAGCAGACAAGACCAAACTAGCACATTITACGC
TGTCTTACCGTGAGAGTAATCIGCCATCTIICIG
AGGCAGGTGAGTTGATATCACCAGATGCCCACA
CCATGCATTTGGGCTCCACAGICTCCAGAATCA
TAGGTTTTGAACCTTTATTCTTTATAAGTTTIC
TAGACTGGGGCATICTGTTACAGCAGCAAGAAC

44




WO 2022/056444 PCT/US2021/050205

CCTGCCTCAGCCTIGCTCAGTAGCTGGTATTA | TAGACTAATATACATCCCTCCTITCCATCIGCCC
TAGGTGTGCACCACCACACCCAGCTAATTTT | A (SEQID NO: 22)

TTTGGATTTTAGTGGAGGGGTTTCACCACGT
TGAGCAGGCTGATCTTGAACTCCTGGCTTCA
AATGATCCACCCGCCTCAGCCTCCCAAAGTA
CTTGGATTACAGGCGTGAACCACTGCGCCCT
GCTGCAATGCTTITTIGCTTTICCGTATACAAGG
AGGGGTTGCAGGCTTGACTCTAAAATGATTG
ACTTTATGGAGGACCGTCTCATGTCTGGATG
GTAAGTGATAGGGGAGGGGGCAACCCTAAAT
GGGATCCCAATGACTTGATGAAAGACTGGAA
GATGAGACACTTTICAGGTGIGCATAATGGAA
GACTTACGTAGGACTAGGACCAAGCCTICTICA
ATTATACTAAGTIGTCCATGATTGACCAGGG
ATTTGATGAAAATCCCACTGCCTTCCTAGAA
AGGTTAAGAGAGGCCTTGGTAAAGCACACCT
CTCTATCTCCTGATTCAGTCAAGGGACAGCT
AATCCTAAAGGATGAATTTGGCTGGGCATGG
TGGCTCATGCGTGTAATCCCAGCACTTIGGG
AGGCTGAGGTGGGAGGATCACCTGAGGTCAA
GAGTTTIGAGACCAGCCTTGICAACGTGGTGA
AACCCTIGTICTCTACTAAAAATACAAAAAAAA
TTAGCTGGGTGTIGGTGGCAGGTGCCTGTAAT
CTCAGCTACTCGGGAGGTGGAGGCAGGAGAA
TTGTTTGAATCTIGGGAGGCAGAGGTTTIGCAG
GGAACCTAGATCGCACCATTGCACTCCAACC
TGGGTGACAAGCAAAACTCCATCTCAAAAAA
ATAAAAGGGATAAATTTATTACTCAAGCTIGC
CCGATATCAGGAGGAAGTTGCAGAAAGGGGC
CCTGGGTCCAGAAAGTACATTAGAGGACCTC
CTGAAAATGGCCACCTTGGTICTTTTATGATT
GAGACAGGGAGGCCTGGGAAAGAGAGAGGAG
ATACAGGTATTCCAGGGTGCACCTGTTAACT
TCTAAAGATATGGCAAGAACAGTTCTCICTC
TTCTAAAGTTTATCTGCCCCCGTACAAGGTT
TAATTTCTTTCACCAGGGTGAAACAGCTTIGG
AGTACAATGTTGITIGTTAGTATATTTCACTT
ATCTCTIGTTGGCACTAAATTCTTTICCTTGTA
TAATACACATGTTTAACTTATGCATACTIGA
CCTTATAAAACTTGTTTTTTTCTCTCATGCC
TAGAAGCCATCAAACTCCAAATGGTCAGGCA
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ACTGGAGCCTCAGATGATAGCTCCCCTTTGC
TAGGAACCCTTAAATAGACCTCTGGGAGGAC
TCTGACTGCCATTTTCTCCAAAACAACACCC
CTTGTCAGCAGGAAGCAGCAAGACTGGTCAT
CAACCATATTCTAACGGCAGTATTCCTATGA
TTTAGCCAGTGGGCCGTGACCGGCAAGGAAT
GTGCCTTGTTAGTTTCAAGATGGAGTTGATT
TTTAAAATCATGTCACCCTGGCTCTTCTATG
CTCCTGTTCCCCTAACAGTAATAGCCCAGCC
ATTCTCTGCCATGTTTTCCTCTGCCCCCAGC
TTCCGAATGAAGTCAATTTTTATTTCTTCAA
CGTACCTCTTCAGAGGGGAAATTATACAGGA
GGGGGGCAGGGAAGTGCTGGGTAGAGAAAGG
TGGATCCCCAGCTAGGGTTCCACCCCCACAG
ACCTAGGTGAGGAAAGGCACTTCTGGCTTCA
CACCCAAATGTTGCATTTTCGAAGACCAACC
TGGCCTGCCATGCCCCCATTCTGGGCCTATA
AAAACCCACCACCCTAGCGGACAGACACACA
GGTGGCCAGACGTCAAGAACAGCACATCAGC
AGTTGAAGACACAAAAGGGTGGACGACAAGA
AGGCATCACAAGAGAACGTCAAGGGAGCACG
CCGATGGAAGAACCTGCTGGCAGGCTATCCA
CTGTTGGCATGAGGGGGAGTTTGGCTGGGGC
AGTCAGAGAAGAGCCCGGCTGCATAGCGGCC
CAATTCCAGGGGAAAACCATCTICTICTITTITGG
CTCCCCCGGCAGAGAGCTACTTCTGCTCAAT
AAAACTTGGCTTTTATTCACCAAGCCCAGGT
GTGATCCGATTICTTCCGGTACACCAAAGCAA
GAATCCCTCTGTCCTTGTGACAAGGTAGAGG
GTCTAATTGAGCTGGTTAATACAAGCCACCT
ATAGAGAGCAAACTAAGAAAGCACCCTGTAA
CACAGGCCCACTGGGGCTTCAGGAGCTGTAA
ACATTCACCCCTAGACACTGCCGTGGGGTCG
GAGCCCCCCAGCCTGCCTATCTGTATGCTCC
CCTAGAGGTTTGTGCAGTGAGGCACTGAGGA
AGTGAGCCATACTCCCATCCACGCCCTACAA
AGGGGATAAGGGAATCTTTCCTGTTTCATAA
GTAGCAATCTCTGTGGTAACAGCCCCTGTGG
TGATGCCGTICTCTCTCGGTTCTGCCCT
(SEQ ID NO: 21)
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N/A

TGTGTGCACCAGCTTTGACTGCTGCTGGAGGCT
GCCCATTTICCTGTIGATCTCAACCAGCTTITTICTG
ATAGGCCAGTTTATCICTGGACTICTGGCCTATG
CCTGATACAGATGTAATCAGGCATCCAGGAAGC
TATCTATATGGAGGCAAAGGICCTTTTATTICAG
GCCACTGGAAGCCTCTTCCATAAAGTTCAGTAG
TACGAGTACAGTGICCTITTCCIGTGTACAGCCC
CTCGCTTICTCTTICTGGACTCCCAGCTGAGCCA
GTGTTTGAGCCACCCATCACTICTGAAAACAGCA
TCTTCATCTCCTTAGGCTCAGCTTCTCAAGTCA
CACAGGCTACATTGCTGCCCTCAGGGTGAGCCT
CCCTTCATTCATCICGGTGATAATTCTAAACAA
TGGCCTGTGTGTTATAGAAAGGCCCTGCAAGCA
TACATGTITATCAACTTACTAGCTIGTGCCCAAGG
TTGCATAGCTAGTAAGTGGTAAGACTGAAATTT
GAGCCTAGGGGACCATAACTCTAAACAATGTTIC
TATCCACTAGGCGGTACTGTIGTAGACCATGGGC
TCACACACACACACACACACACACACACAAAAT
GTATTGAATAAAATAATTGTIGGGTTTTGCATAT
TTTCCTIGTTTTATGTCAGCTTGACACAAGCTAG
AATCATTTGTIGAAGAGGGACTCICAATTGAGAA
AATGCTTCCACTTTTIGITGITTITGITTGTTIGT
TTTTGCCTGTCGGAAAGTCTGCACT (SEQID
NO: 23)

CTGTGGAGTGCCTATAGCACTGTGTGTAGGC
AGAATGCAAAGGGGACAGTGTGGGTGGGGAC
AGTGTTGGTGTAGAAATGGCGGGGAGGTTAG
ATTGCAGGCACAGAGGGCCTCAGCCATCICG
AGAGCCCAGACTTCCTCCCTGAGGTGATGGC
ACTTGGGGAAGTCAGTCATGGAAGGATTITTA
AGAAAGATGTGAAAGGGGCAGGTTTCTATTT
TCAGAAAACCATICTGGGCCAGTGGAAGATG
GAGTACACAGGACCACACCTTIGGTGAAGGGA
GATTGTAGGAGCCTGGGCTTGGTGGCGGGGG
ACAGTGGAGAGAACAGCCTGGGATGTATGAA
CATGGCAAGTCTCCCTTCCTGGACAGTGGGG
TTTGCCTATGGTGGACAGAAGGTGAGATCAT
CCTTTGAAAAATGCCACTTCATAGTGTITICC
CCAGCTIGTGGGCCTTCACTCATTGGAGGGTC

TCCCAGAGAACCTAAGCCTGATTCCCAGCACCC
AAAGGACTGCTTACAACCAACTGAAACTCCAGT
TCAGGGATCCAACACCCTCTTCTGGCCICIGTA
GGCACCAGGCTTGCATGTGGTACCCAGACATTIC
GTGCAAGCAAAACACTCATACATATAAAAATAG
ATAAATAAATGCCTATTITAAAACCCTTGCCICA
TCTGAAATTATCTGAATGTTIGATTTCTTTGGAT
TCCCTTICCTITTTIGCCCTTGGGAAAAATAGGTC
ACCCCTGIGTCAGTITACTGTATGTTTTGGTCAC
TGTTCATAGTTTTAGAGAGGATGTCTAGGAGGG
CAGGGTICACCTGIGGTIGTGGCAATTGGGAGCTC
CATGTGCAGAAGGAATGCAGACACAGCAGCAGA
GAGTGCAGGAGGCCCGGAAGGTTCCACCATCCC
CACAGCCCCACTTCCTCCCTICTGCCGAAGGGGT
TGGGGGTCAGGCAGAGGCTTTAAGAGGGGCGTG
GACAGGGTAGATTICIGTTTTGGGAAAACCATC
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AAATAATCAATGTATTAGGTTGCAA (SEQ
ID NO: 24)

TATCAGAGGGCAGAGGACAGGGTGGAACCCAAC
ACAGCTGAGAGCTTGCAAGGGGCTGGGCTGGGC
AGCAGTGAAGAGGAACCTCACAGGGAGGAGCCC
CTGGGGTGCAGGGGCTCTGAAACTGCCCTGTGA
AAAACACTGCCTCATIGTICTIGGCAGTTITIGGGC
CCTGACCCAGTAGCAGCAGGTCAGACAATTIGTT
ATATAAAGTTCCGAAAATTCAAACCTCCCCCTT
CCTCCTICATCCTICTTAGCTACACGTIGIGTCC
ATGAGTGGCAGAGCAGGCACTCACATAGAGGTG
TGCCCACTGCAGCGGCTACAGCACTAAAGAAAA
TCCCTCTCTCCCCTTCCTCTCCCCCTTICTTTT
ACTTCAAAGCAGAGICTTACTATAGGGCCCGGC
CCCTGTIGGGCTGCTCACTTTTAATCCICTIGCCT
TGGCCTATCTAGCACTGAGATCACACACCTGCC
TGTGTCACTATGCCTGGCTTCCAGCACTICTTT
GAGTGCTGACAGACACCTCAAGTGGAAAATTCT
TGTCCTIGCTTCATTTGACAGATCACAGTGAAA
ATGGGAGCCCACTAAAAATACTTITATAGGATTA
CCCTCGGGCTGTGICTGAGGCGGGTAGGTAACA
TAAGGAATTTCAGGGTTAGACTTTAGICCTIGIC
ACCAAGACATCTATCICITTATACATATAAAAG
TATTCCACAGTCTGAAAAAAGCTCTGAAATAGA
GAATGCTICTTGICCATAGCATCATAGATAGAG
ACCCTTCAGACTTGTATATAAAACAGAATTGAA
AAGTCAATTICAGGTGIGCACACACACATGCATG
CACGCACCAGCACGCCTGACATCTCTCAGGGCT
GCCGGGCATCACTCAGGTGACTGCTTGACGTGT
TGATGTITIGIGICITIGGCTICITCTTIGAGTIC
TTTTIGITTITTICTTICTITTTATTTTATTTATGAGA
CAGGGTTGAGTTCATTGCAT (SEQ ID NO: 25)

CACACCATTGCATGCTTCAGCCGTTGCCCGT
GCTATTTCCTCCCTTGGAAAGCCCTCTACTG
TGAGGCCCTCACCTCTCAACCCTCTCCCIGG
CCCCCATGTTGTICTATGTGATTTCTTGCCAT
TTAAAAATCTACCCAGGTGICAGCGCTIGGG
CAGTTTCCTCACACCTCTCACCCAGTTICATIC
CTCCCTTIGCTTGGTGCTATTITICTGCCCTIGT
CCATATCCCCACCACAGCATGCACTTTGGAT
TCCAGGCACGCTCCTTGAGTGTGACCCCGAG
GCCCICIGIGGGCTCTTGGAGCAGGGCAAAG

TAAGCCATCACATGCTTCAACCATGGGCTACTT
CCACCTGCTCCCCCCCCCCCCACACACACACAC
TGCTACCCCTCACCCCCAGCTIGGTGCCTICACT
TCTCAGGCTATAATGCTGCTTTCATGGACATIC
CTTGTICITTGGAAACAAGGGCCCTTCCCICTIG
CAGAGTTCTCCTGCCTGAGGCTGIGIGTITICTIG
GITTGTIGGGCCTTTIGCCCAGCTGGTGCCCAGTG
CAAGGTGCCCTGCTAACTGAACAAATGACCTTG
CTCATCGTCATCTTCTTGGTICTCCATCTITTIGTIG
GTGGAGCCTTCTGGACCACCGGCAGGTACCCTT
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CTGGGTGTGCTGGGGCGCAGCACGGGCCTGA | TGCAGGACAGCCTATCCTIGCCCTIGICTICCCTAC
TGCCCTGAGGTTGTTTGTTGTGCTGGGCTGG | AGAGCCACTCCCTGAAGCTGCAGAAAACAAGAG
AGGCGTTCGAAGAAACGTCCAAGGAGGCTGC | AGCATAGAGGTGACCCTICICCACAGGTIGIGIGS
TAGACTCAGTTCTTTCTTTCTGTTTTCCCTC | CCAGAGCCACTCATCCACAGTGGCCAGGCCCAT
CACCTCCTCTGCTAGTGGAAGCTCCATGTICT | CCAAATATTAATGATGGGTGTTTICTGCTTTGA
CCCAGGCTCGTGAGCTGGCAAACACCCCGCT | AGTTGAGAATGTCGGTCCTCAAGAGTCCACCCT
TGCATGGTTCAGTGTTGTCGTTGGCGGCAGG | GAAGAGAACACAACCACATCTIGTITTICCTTCCAG
CGTACGTGGAAGGCCAGTTACAGAGGGTCTC | GGAACAGGGGCTGCACTGCCCTITICTITCICIGIC
TAGGGCTAATGCATTTCACAACACACCGCCC | CGTGCCCAGAGCATGTATCTGAGCATGCCCAGA
TCTGACACTCCACGCICTGCTTTTCCTCCAG | GCCAAACACAGCATCTATTTCCTACTGATCTTIC
AACCACTCCCTTTGCAAAACTCTGTTTCAAA | ACAGCTGGACAGGCTCCCACACAGCCAGATGCT
CAAAAAGAGCACAAAGAGGCTGACCGTGCCT | CCCTGGGGAGCCTCARAAGCARGGTTCACCAGS
TCCTCCAACCAAGCTCCCCTCTCCACAGGTG | TGGAGCTCTGGGGAAATTGCTTTCAACTCTGTIC
CACAGCAAGAGCCCTTTGTCTGTGATGGGAC | TTGGCAGGGCTTGCCTTICTIGCACCTGGCTTTAG
AGGCCTGGGCTCCAGTGAGCAAGACAGGCAC | GAGGGCTCCAAGATGCAGCATAACATGGGACGG
TGTGGGCCCATCCAAATATTAACTGTGGACA | ATATCAACGCTTCTGTCTGATCTTATAACAAAG
CITTCCTACTTTGAAAACATGAGACTTTGTA | GTCAATTTGTAAAGTTGATACCACCAAGTCCTT
CTCAGAGCCCTGCCCTCCAGAGAACACAATT | TCTTCCTTCCTTTCTTCCACACCCCGTICCICTIC
ACTTCTGTTTTTCTTTTCCTAGTGGAAGGAG | TGAGAAAATGGATCCAATAGAAGCTAGAGTGTG
GCTTGACACTGGTGATGGCCTTGCCTTTACA | ACTTGTAGGTTCTGACTGTICACTICTTTGGGGT
ATGCTCAGGGTTTGGGAAAGTCAGGGCCTAG | GAATTTTAATGCCAAATCAGCCAGGGGCGAAGT
GGCTGCTGATCTCCAGGCACTGTCTGCTTTC | TGAGGAGAGCCAAGTTCACACACAGTTCAGCAC
CATCTATCCTCTCTGCTTGGTCCCTGAAAAG | GAAGTTTTAATTCAGTCCCATCCGTCCGAATCT
CAGGAGGGAGACAGGAGGAATGGGAGCATGA | GCACTGCIGTGGGTGGGTTAAAGGGAGAGCAGG
ATGCCCTCAGGGTCCACGGGGGATCCCGGAA | CTCCTGACAGCATGTGCTCCAGCACAGGTGAGT
GGCCTAGAACACCAGGGGTCTGGGCTCCACC | CTGTCACACTTTTTICCTACAGCTGCCAGGCARG
CATGATGGATCATGCCTTTGGGGGAAGATTG | ACGTCAAGTCTACTTAAGGTTTICTTATGCCTGE
GCCTACACTCATGTCAAGTAATAAGTTTTAC | AATCGCCTAAAACGTAAAGCAATCAAAATGICT
TTCCTGCACCTGGTGTTAGGTTGGTTCTAAG | ATCACCCAAAGAGTAGCCAGACAAAACACAGCA
ATGCAGCTGTAACCTGTGACTAAGATCAATA | GGTCCTITTTATGAAGAGTCCTGTGTCACAAGAC
TTTTTCATGTCACTATCTGATCATACAATGG | ACAGGAATATCAATTCTICAGCCATTAAAAGGCA
TCAATTTATCGATTTAGAAARATTGTTGCACA | CGCTGTAATGACACTGGCCACGATATGCCACAT
ACGAGGCAACACCGAGTCATGACTTAAAAAA | CTTAGAAATATTACAATAAGTCAAAGAAGCCAG
AAAAAAAGTGGATCTAACCGAAGCTAGATTG | CAGCAAAAGGCTAACTAATGTATTATTTCCAT
TGGCTTATCACCTTTGATIGICAGTTITCTTG | (SEQID NO: 27)
GGTCAAATCTTAATGCCACATTGACCACTGT
GTCAAGAGAGGCCAGGTTCCAACTCAGCTCC
GIGTATAGIGTTCATGGAATCTCAATGCTCA
TCAGGCGCTGCTGGGGCTGGGCCTCGGGGAG
GGGCAGGCTCCTGTCAGCACAAGTCACCAGC
ACAGGTTTTAACCAGCCAGTCTGGGCTACTT
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TTACCACTGAAGCAGTGGGGCGAGAAACTCT
ATTTTACAGTGTTTCTAAAACCTCTGTGAGC
TAAAAGTAGAAGCAACTCAAATGCCCCTCAC
CTGATGAATAAACAAACACAGTGTGGCATCC
TCGTACAATGGAGTATTATTCAGCCATAGAA
AGGGAGGAAATAGTTGTGCTCGATACAGTAT
GGATGAGGCTTGGAGACATGATGATAAGTGA
AAAGAAGCCAATCACAAAAGGACAAATAATG
TATGATTCCAT (SEQ ID NO: 26)

CTICTAGGTGGTGAAAATGACCAGATTIGGTT | CCTCAGCTIGGAATTAACCCTACACAGTICCTICA
GTGGGGTCATAGTGGACACTAAAGATCAGCA | GAGCCTAGGGCTTAGTAAAAAGGCCAAGCCTGA
AGGGAAAAAAGATGTGACTATAAACTTITCCA | CCTATGACCTICTCIGACATCIGTICCTTAGCACG
TTCTCACAGTTGTTTTGAGACCCGAGTIGTAC | TGTTCTTTTCTTTICCAAGTACATTGTACCACCA
GTTTAATGTTTTICAACAGAAGAGGCTGCATG | TGATGGCCTGTGCCCTCCTCCCCATCACCTCCA
AAGAAGAGTAAGTTAACCGCGGGGAGGCTGT | TACAACGAATGAGCICTICATGAGAGCAGAGTGG
GAGAATTTTTCTGCGCGGACAATGGAGCTCA | AGGCTGGTGCTGTIGGCCTCCACTCAGGAATTGT
GIGTCIGTITTCAGTIGTTTIGIGCTCTCTATAG | GAACCACTCCAACCTICITTIGTTAAACATTAC
ATACCTGGATGATTCTTGGGCCTCAGTGTGT | CTAGCCTCAAATATCTTGTGATAGCAACAGAAG
TCTCGCTCCCTCCCTGCCGAGACTCAAAGGG | AGACTAAGATACTTAAAAATATCTATGGATGAA
ATGATGCACGCTGCCCAGCCAAAACCAGGAC | GAAAATGACCAATGTGAGGACGTCGTGGATATT
AGAACGTICTTTTTICCCCGTIGGGAATGCGCTC | GGCCATCAGCAAAGAAGAGAGCATAAAGTTCCC
CCGGCGCCAATTCCAAGGCCTGCCTGGGTCC | ATTCTCACAGATATICTGAAACCTGTGTATTTIC
TATTCAGGCAGIGCTGGGGTGAGCAGCAGGC | ATTTTTGATGGAAAAGAGCTGCACACAGAATAG
TCGGGCCCAGCTGACACGGCCAGAGATCCCC | TAAGTTAGCTGGAGGGAACTTATGAGCCTTTTT
AGTGACTACTTTCCTGACATGGCAGAGATGG | TTTTCCCCCTCACATAAACAACAATGGAGCTTA
CAGATGGAGAATCCATAAGCCCCAGTTACAC | GIGTCCATTTICATICICITIGIGCTTGACTGGG
CCGGGAGCTCACACTGTGGCTTCAGTCTICCA | ACCCAGATGGCTICACTIGTICCCTCAGTATGTCCC
AGGAGAGTGGGGAGAGCCCTGGCCCTICCGTG | TGCTCCCICCCTGCTIGAGATCICATTIGGCTGTG
AAGGATTGCTTCCGCCCAAGGGGGGCCAGTG | ACGCACTGCCCTGCTICCAGCCAGGACACTACTG
AACCCGAATCACTCTGCTGGATGGTGCTGGG | TCTTTCTICCCCGTIGGGAATGTIGTTCTCAAAGC
GGGCTGATGCAATCTGCATICCTTCCCCTCG | CAACTCCAACAACGCTGACCTIGGGCATCACTTIG
CACCCCTTACCCCTCGCTACCTCCCCCTICT | GGTGGTGCTGGAGTGAGCTGTAGGCTCTGGTCC
CATCCTCCCCACTCGCACCTICTCCTICTICCC | TGCTGTTIGTAGCCIGGGGTCCTAGTTGICATTIC
ACACCTGGCTGACACCCACTCTTGAGTCACT | CCCTGACACAGCAGAGAGAGCAAACAACAGAAC
GTCAGCTCCAAGACAGAACCGGCATCCTIGGG | CAATGGCTIGTAGCCACATGGTIGAACAGCTAGAC
TGCTTGGCAGGAGCCAAAGGAGCATGTTACA | CTCCAGAACAATAGGAGTAAATGCTTCTGCCAC
GGATCICTGGCTTICACAGATGGGGAGAGAGC | GAAGTGTATGGAGAACCTAAACCAATCTITICAGG
AGTTCAGAGAATTGCGGGTTCCACATITGCT | CAGAACTGGGGCCAGGTACCACACACAGCCCTG
TGAAGTCACTCATCAGCCTTTATGTTACATT | CCCCTTTCTCAGCTGGCTGTTGCCCATGCCAGA
ACAACAAAGCAGCCCAGGGGACATGGACTCA | GTCATGATCACCCATAGGATICTCAGACCCAGG
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TAGGGTACCTGGIGTTTCCCCAACTGTAGGG
GGGATTCCGGGACAAATAAAGTTTGCCACTG
GGACCCTCCCCCGAACTGTGCCCTGTCCCAC
TCCTGTGACACACTCTCTGCCCACAAGAGAG
TGGCCAACAGTGGAGGCTGAGAGTGACCACC
TGCCTIGCCCTCAGTTATTAAAGGCTACTGGA
GAACAAGCCTTGAGTGCGTGCTGAGAACACA
TGCCCCTAGCTGCCATCAAAGAGAATCACTT
CATATGATTTTGACCATAAGCAAACTCTICC
ACCTTCATTTTTTAAAATAACGGCTTTATTG
AGATATGCATCACTTACCATGAAACTCACTC
TTTTAAAGTGTACAACCCAGGGTTTTCAGTG
TATTCACGGAATTGTGCAACCATCACCCATC
ACCCCTAATTTCAGGACATTITTTATCACICC
AAAAAGAAACTTTGCACACATCATICTICIC
TCCCCACAGCCTCTGACAACTGCTGATCTAT
TTTGTCICTATGGATTTAGCAGTCATGGACA
TTTCATATACATGGAATCATACACTATATGT
CCTTTCATGACTGACATCTIGICACTTAGCAT
GATTTTATGAGATTCATCATGTTGGAGCATG
CACCCATGCTTCCATCCTTICITTTITTITITT
TTCACAGICTTGCTCTGTCGTGCAGGCTGAA
GTGCAATGGCACGATTTTGGCTCACTGCAAC
CTCTGCCICCCAGGTTCAAGCCATTICICCIG
CCTCAGCCTCCCAGGTAGCTGGGACTACAGG
TATGTGCCACTATGCCTGGCTAATTTTITITITIG
TATTTTTAGTAGAGATGGAGTTTCACCATGC
TGGCCAGGCTGGTICTCAAACTCCTGACCTCA
AGTGATCTGCCCGCTTCGGCCTCCCAAAGTG
CTGGGATTACAGACGTGAGCCACCACATCCT
TTCTAAGGCTGAATAGTATTGCACTGTATGG
ATAGACCACATTTAGTTTATCTIGCCTGCTIGG
CTTATGGACAATGAGTCACTCCACTTTITIIGG
CTACTATGAATCATGCTGTTIGTGAGCACTTG
TGTACATGTCTTTATATGGATGTCTGTTTTIC
CCTTCCATTIGGGTTTGCTTGGGGGTGGAATT
GCTGGGCCACCTICTITTCICCATGAGTIGGAG
CATGCCTATGCGCCCATCCCCGCATCTICCCA
TGTGTGGAGGCACTGCCCAAGCTCGTCTIGTA
CTCTGAGICACAGGGCTGTGCACCATTACCG
ATCACCATCTATGGGTCAGGGACTTATCAAT

GCATTGIGTAGCTGGAGCTCAATGAGTICTITACG
GGCCGGAAGCAGCCAATTCAGGGAACTCTIGGGT
TCTGCGTITTGCTTIGCATCTATTITGGTGAGAGA
CAGTGTGAGTTCTTCCATTACAAAATTCCAATG
TTTAAAGAGCAAACAGTCAAGAAACAAGAAAAA
AAAACCCAAGGGTIGIGICIGIGIGIGTIGTGTIGT
GIGCATGIGTTTATGTATGIGCAGGTACATGTT
GGGGACATGTGCATGTGCATGTTTACATGTGCA
TAGAGAGGTCAGAAGACAACACCAGCTIGTTGTT
CCCCAAGTACAATCCATAGTTICAACCCCCTIGTIG
TGTGTIGIGTIGTGTGTIGTTTATGTGTGCATATGC
TATGGAAGTCAAAGATTGAGICTIGGTGICTTCA
ACTGCCCTCTACCCTATTTTICTGAAACAGAGTC
TCTCACTAAATCTAGACCTCACTGGTTGGGCAT
CCTTGTTAGCCAATGAGCTCAACTATCTIGCCCG
TTTGTTICICTICTCICICTICICICTICTCICTICTIC
TCTCTCICICTCICICICTICICICICICICTICT
CCATAAATGAATGAATGTGIGTITTTTAAAAAGA
GAGTTTAAAAAAAACTAAGGTGGCATGTATCCC
AGCTTCTCTCCACAATCCAACTGGAACGGCTCA
GGCCAGCCTCATTICACGCAGCTCACTICTATCA
ACACATCTGCTGCACAGAGCATGCTTTGTGAGT
GACTCAAAGATCAGAACCCTIGACTTCCAATGGC
TTATAGCCTAAGGGTAGAGAAGTTACCTIGTATT
CTGGCAAGATACCAGGGATIGTAGGAGGGGTAG
CAACCTGGGGAGGAGGGAATGCACTCIGIGTAG
GAGATGCAGAAAGGATTGGAAGAGCTGGTGAGT
ATTTGAGTTGGATGTITGGACTGATAAATGCAGG
GAGCATCTCACAGGTTGGGATCAGGCACACCGG
TAGGATGTITTCATCCATCCGAGTCAAATGGAGG
GCAGGTGTAGGGATTTCAGGTTAGAGGGCAGGG
AAAGAAAGTAGAGAGGAGAGCCTIGGGGTTIGIGC
TGGAGTGTGCACAGAGCACTCAGCTGGCACTTT
GAAGAACAAAGTGGACTGTCCCTGGACGTGAGA
CTGAGCAGGTAAGGTGGGTTAAGAGACGGTAAG
ATCACTACTGCAATAATCCAAAATAAGAACCTT
TATGATCICTAGGTIGGGATAACAACCAGGGGGA
GGGACTTTTAACACACAATTCAGTTCAACAGGA
ACTCGCACATCCTGGAGGCAACACGTGAACTGC
GCAGGCTCAGCAGTCATTGICTIGTITCIGCGTGG
TGCTCTICCAAGTGGCACAGIGTCTTCATCAGA
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GAGCAAGACATAGCCCCTGCCATCACTAACT | CCTGGTGCTCACATGACTGATCTAGTCACAGAA
CACATTCTGCATCGTCCTGTGCCATCCCCAC | CAGGCCATGTATCAAGTTTTGGGAAACAGGAAG
CACCCCACCTTGGTCAGGCCCAGTGTCCAGG | CAATGGGAGAAATGTATTTTATTGGTGATTAAG
TGTCTTCAACTGCTCACCTTCCCCCTATTTT | TGAAGTGCAAAAGATAGGACGTGCTA (SEQID
GTTGCCCTGAAGTTCATCCAGACATCAGGGT | NO: 29)

GCCCTATTGAAAATGCTAGTTAATATGACCT
CTCTGCTCTAACCCCAATGTTGGAGTCTTGT
CATCAGTGGGATAGAGCTGGTGTGACTGCAC
CAGACCAGTCAGGTTCAACTTTTATGAAAGG
AAGTTGTGAGTTGCTTTCAGTTGCCATGGAC
CCCAAGTCGTAGGTCATGTAAGCTGAGCATG
CCCAAACGGACCAAGCATGCAACCATGGGCA
GAACCTGAGTGCTCAGACTGAGGAGCAGGGG
CTGAATTAAGAAGCAGAGCATACATGGCAGG
ATCCAGGATCCAGGAGCCAATCAGACTGAGT
TTGGCATCACTCCATGGCAGGATCCAATCAG
ATCACACCTCCCTGCAGCACCTCATTGCAAG
ATCCAATCAGACCACACCTCATTACCCTAGG
CTTATAAAATCCAGGCCAGCCGCTAGCTTGG
GGAGGCAGATTTGAGTGTTTTTTTTTTTCTG
TCTCCTTGCCAGACTACCAGCAAAAAAGGTT
TTCTTTTCTCAAAAGCCGGTGTCATGGTATT
GGCCTCTGTGCACATTGGGCAGTGAGCCCAC
TGATTGCTCAGTAACATGGGCACACTCTGGG
GCCCACACAAGCCAGGAATGATGTGGCCTTT
ACCTGCTGCTCCAGCTGCATCTGAGCCCAGT
ATCCCCTGAACACAAACCCCCACCTGCATGG
AGCTGCATGCGGTTCTCGGGTACCTCCTGGT
TATGTTCAGCTCCTGTAGATTCCTTCAGATC
CACTCCTTCCCATTTCCTCATCCAACTGCCC
AGCAGAGTGCCTACTATGCGCCACACACTGG
GATTCAGCAGTAAACGACACAAACATGATCC
CCACCCTTATCCTTCTCCCAGGACTCTTATT
AATCTAAGGCTCACCTCCCTTCTTGTAACTT
CCATGAACTCATATGCTCCCTCTCAGCTCAG
GGACGTTGCTGGAGGAAGCAAGAGAGCAGCA
GATGAACCCTTATGTTCAGGAGGCAGATGGA
GCTCATTCAAAGCCCACCTTGGCCTCTTCTT
AACCCGAAGATTTTAGCAAGTCATATAACCT
TTGAACTGCAACTCCCTGGATTGTGGAATGC
CCAAAGTGTGCTGAGCGTGAAGTAAATAATG
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CAAGTGTAAAGTGTIGCGGCATGGTCCTIGGTT
CATCTCAGGAGGCCGTTAGGAAACTAGCACT
TATTTTTGCCAGGGCTTGAGCATAGAACATA
CTAATTTCCCCAATGGCATTATCACATTIGTA
TTACTTTTTATTITACATGTICITTCTCCCCT
ACCAATCTCAGAGAATCTCAAGGGCAGCAAT
GATTAATTATTAATTTTGGAATCCTTGGTTC
CTGGCACATTCCTTGAAAATAAATCATIGGC
TTACTTTCCACTGATTCTCTITAATTACCCCT
GAGAGGCAGAGATTGGAATTATACTATGCTG
AGCAGCTCAATGTTTTCCCAGTAACAGCAGG
AAAATCCCAATGCACAGAGAAGGAACCTIGAA
TGACTTAGGTGGGACACACCAGGACAGACAC
CCGTGGTIGATGACATTCTGIGCCCTTCATCC
CACAGAGTIGGTICTGTCTTCACAGTGGTICICC
CCTCACCACACTGAGCCCTCAAACTTCCICT
TTCCGCTGACCAAAGTGCACCCAGGCCTIGCT
TGTCCATTCAGACAGATGCCAGGGCCCICTG
CACTCCATCTGACCTCTGCAATATGCCGGTT
CCTAATAAGGGAGCAGGATCCAGGTCCAGTT
GTTCACACTTCTAATTTCATACCGGCAGCCT
CAGTAAAGTTCTGCCATCAGGCTAAGGCCCC
ACTGATCGTCGACCTTTTCTIGCATAAAGATT
CACCTICCAGGGCTCTTAGAAAATACTGCTIGC
CTGGCTACCACCCCATCCTTAGTGTGACATA
GGGTTTITITTTTICITCTTCTICIGITITITG
TTTTTTTTAGAATAATTAGGCAGCTCIGTTIG
CCCAGGCTGGAGTIGCAGTGGCATGATCTICAG
CTCACTGCAACCTCTGCCTCCTGGTTCAAGC
AATTCTICCTACCTICAGCCTICTITGAGTACCTA
GGACTATAGGCACACGCCACCATGCCCGGCT
AATTTTITTGTATTITTTAGTAGAGACGGGGTT
TCACCAGGTTAGCCAGGATGGTCTCAATCTC
CTGACCTTGTGATCCGCCCACCTCAGCCICC
CAAAGTGCTGGGATTACAGACGTGAGGCACC
ACACCTGGCCTGCCCCGGGTTGTTTTTTTTT
TTAAAGCTCCCCAGGGATTIGTAAGTGCATA
CCAAAGACTGGGAACCCCTGGCTTAGCTICAC
AGAGCAAAGAGCCTTTTGAGGGTTCCCCICG
ACAGTTGCTCCCTCACCTCCAGCTGTGGGGC
CACACAGAGCGCTGGGCCATIGTGGTGTTAG
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AGACCAGAGTTAAAGGGACTCCATCTGTAAT
ATCCAGGACAAATGGGCTGGCAGGTGCTIGCT
CAAACCCTTACACACAGATAGTATTTGGGGA
GGTGAGGTCAATTCCCCCATTATGGAACGCT
GCGGTTTTAAAAGCAAGCAAACAAACAAAAA
CAGGAAAAAAGTGAGCTTTTTAAAACTAAGG
TAAAATTTGTCCTICAACTTICCTGGCCTTIGAT
TGGGCTCTGCTACTAGAGCGGCAGAAGCAAC
TCACTTICCCTGCTTCCACGGACCTGTTTICAT
GTAATGCATTTTGCAGAGATTTGAAGACAGG
GTCCTITGACTTGGGCAGCTAACAGCCTGAGG
CTAGAGGCAGCCACCCCTGAACAGTGAACAA
TTCTGCAAGGCGCCTGGCAATAGTACTATGC
GGGGAGGGGGTAGGAACAAGGTGCTGCAGGG
CGGGGTGGAGGAGGAAATGAATTCTGCCTIGG
GAGAAGCGGGAGTIGCGTATTITGAGTGGGGTC
TGGAGCAGGTGCATGCAAAGAAGCACCTCAA
AGGCACGGGCAGGTGTGTGCAGGCGTGGGCA
GGCGTGGGCAGGCGTGGGAAGGCGTGGGCAG
GCGTGGGCAGGTGTGGGCAGGCGTGGGCAGG
CGTGGGCAGGCGTGGGCAGGTGTGGGCAGGT
GTGGGCAGGCATGTGGGCACGGCACAGGGCT
TGTCCAGGCCAGATGCCATTAAGCACAGGTA
TCTGIGGTGGGCAGGGGACACAGTGGAAGCA
GATAGAGAAGGTTTGCTGGGGTCCCATGGAG
GGGCGCCTTGTAGGCCATGGTCACTCTAGGC
TGATGCAAGGTGCTCAAGGTTGAAGGCAGAG
GTGACTGACCTGIGCTTGAGAGAGGGTAGGG
AAGAGAAGCTGCCGGACTTGAGGGGCTGAAA
TTGTCCTIGTAATAGTCCAGGTCAGGAGTIGTT
AATGATGCCCCAGCTCGGGCAGTGACTACGG
CAAGGAGAGTTTAACATGTIGGTTCAGTTICAG
CAGACATGGGGAACTCACTATGTGTGAAGCA
GGACACATCACGGAGGCAGCCCTCAAATGCT
TGAAGACAGTAATCCTGCCCCTIGTGCTGTIGG
CGGGTTCTITTAAGGGGTGTGACTTCCTICATC
AGACCCATTGCTICICACACCTAATGATGCTG
CCATGTGGCAGGGCTGTGGGCAGAGCCATGC
CCTAGCAGGGGAAGTGGAGGACAGCGGCGGG
GAGGGAGTGTGGGCAGGGCTTTCCTGCCCTC
TGGGTICCICTCCTCTCTTTCGTGGCAGGGCC
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TTGAGGTCCATTCGCTGGGCTGCACAGAAGG
AGGACTCCAGAGCCCCCCTTGGGTTCAGGAT
TTTATACACGCAGCATTCCAGACAGATGGAC
CCGTGTATTGACAATGAAAGCATGGGAGAAC
TGTATTICTTTGGTGATTAAAGTAAATGCAA
AAGTTATGATGC (SEQ ID NO: 28)

[0077] In some embodiments, a G/B2 GRE (e.g., a GJ/B2 enhancer) sequences can be
identified from the regional sequence listed in Table 2. In some embodiments, a G/B2 GRE
(e.g., a GJB2 enhancer) comprises at least 200, at least 250, at least 300, at least 350, at least
400, at least 450, at least 500, at least 550, at least 600, at least 650, at least 700, at least 750,
at least 800, at least 850, at least 900 at least 1000, at least 1100, at least 1200, at least 1300,
at least 1400, at least 1500, at least 1600, at least 1700, at least 1800, at least 1900, at least
2000, at least 2100, at least 2200, at least 2300, at least 2400, at least 2500, at least 2600, at
least 2700, at least 2800, at least 2800, at least 2900, at least 3000, at least 3100, at least
3200, at least 3300, at least 3400, at least 3500, at least 3600, at least 3700, at least 3800, at
least 3900, at least 4000, at least 4100, at least 4200, at least 4200, at least 4400, at least
4500, at least 4600, at least 4700, at least 4800, at least 4900, at least 5000, or more
consecutive nucleotides in any of the regional sequences described in Table 2 (e.g., human
GJB2 regions A-M or mouse Gjb2 regions A-M). In some embodiments, a G/B2 GRE (e.g., a
GJB2 enhancer) is identified with the transcriptionally active regions of the GJB2 gene (e.g.,
regions A and/or B). In some embodiments, the G/B2 GRE (e.g., a GJ/B2 enhancer)
comprises at least 200, at least 250, at least 300, at least 350, at least 400, at least 450, at least
500, at least 550, at least 600, at least 650, at least 700, at least 750, at least 800, at least 850,
at least 900 at least 1000, at least 1100, at least 1200, at least 1300, at least 1400, at least
1500, at least 1600, at least 1700, at least 1800, at least 1900, at least 2000, at least 2100, at
least 2200, at least 2300, at least 2400, at least 2500, at least 2600, at least 2700, at least
2800, at least 2800, at least 2900, at least 3000, at least 3100, at least 3200, at least 3300, at
least 3400, at least 3500, at least 3600, at least 3700, at least 3800, at least 3900, at least
4000, at least 4100, at least 4200, at least 4200, at least 4400, at least 4500, at least 4600, at
least 4700, at least 4800, at least 4900, at least 5000, or more consecutive nucleotides in
within regions A and/or B. In some embodiments, the G/B2 GRE (e.g., a GJB2 enhancer)
comprises at least 200, at least 250, at least 300, at least 350, at least 400, at least 450, at least
500, at least 550, at least 600, at least 650, at least 700, at least 750, at least 800, at least 850,
at least 900 at least 1000, at least 1100, at least 1200, at least 1300, at least 1400, at least
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1500, at least 1600, at least 1700, at least 1800, at least 1900, at least 2000, at least 2100, at
least 2200, at least 2300, at least 2400, at least 2500, at least 2600, at least 2700, at least
2800, at least 2800, at least 2900, at least 3000, at least 3100, at least 3200, at least 3300, at
least 3400, at least 3500, at least 3600, at least 3700, at least 3800, at least 3900, at least
4000, at least 4100, at least 4200, at least 4200, at least 4400, at least 4500, at least 4600, at
least 4700, at least 4800, at least 4900, at least 5000, or more consecutive nucleotides in
within regions C-M. In some embodiments, the G/B2 GRE (e.g., a GJ/B2 enhancer)
comprises nucleotide sequences out of the regions listed in Table 3.

[0078] In some embodiments, a G/B2 GRE (e.g., a GJB2 enhancer) is located on the sense
strand of the GJB2 coding sequence in the genome. In some embodiments, G/B2 GRE (e.g.,
a GJB2 enhancer) is located on the reverse complement strand of the GJB2 coding sequence
in the genome. It is within the skill of one in the art to select the appropriate sequence (e.g.,
GRE sequence on the sense strand, or GRE sequences on the reverse complement strand)
when designing a vector using the enhancer sequences as described herein.

[0079] In some embodiments, a G/B2 GRE (e.g., a GJB2 enhancer) comprises at least 200, at
least 250, at least 300, at least 350, at least 400, at least 450, at least 500, at least 550, at least
600, at least 650, at least 700, at least 750, at least 800, at least 850, at least 900 at least 1000,
at least 1100, at least 1200, at least 1300, at least 1400, at least 1500, at least 1600, at least
1700, at least 1800, at least 1900, at least 2000, at least 2100, at least 2200, at least 2300, at
least 2400, at least 2500, at least 2600, at least 2700, at least 2800, at least 2800, at least
2900, at least 3000, at least 3100, at least 3200, at least 3300, at least 3400, at least 3500, at
least 3600, at least 3700, at least 3800, at least 3900, at least 4000, at least 4100, at least
4200, at least 4200, at least 4400, at least 4500, at least 4600, at least 4700, at least 4800, at
least 4900, at least 5000, or more nucleotides. In some embodiments, a G/B2 GRE (e.g., a
GJB2 enhancer) comprises 200-500 nucleotides or any number of nucleotides in between,
300-600 nucleotides or any number of nucleotides in between, 400-700 nucleotides or any
number of nucleotides in between, 500-800 nucleotides or any number of nucleotides in
between, 600-900 nucleotides or any number of nucleotides in between, 700-1000
nucleotides or any number of nucleotides in between, 1000-1500 nucleotides or any number
of nucleotides in between, 1500-2000 nucleotides or any number of nucleotides in between.
In some embodiments, a G/B2 GRE (e.g., a G/B2 enhancer) comprises 700 nucleotides.
[0080] In some embodiments, the G/B2 GRE is a human GJB2 enhancer. In some
embodiments, the GIB2 GRE (e.g., a human GJB2 enhancer) comprises nucleotide sequence

at least 60%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%,
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at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%,
at least 99%, or 100% identical to any one of the GRE sequences as listed in Table 3.

Table 3: Human GJ/B2 Enhancer Sequences

Sense strand

Reverse Complement strand

hGJB2
GREI1

TCATCCATGTCCCTACAAAGGACAT
GAACTCATCATTTTTTATGGCTGCA
TAAGTCGTTCITTCAAACACCCTGC
AGTCAGCTTICTCCICACGAGAAACC
ACATGAAAGCCCTCGGGGAAATGCC
TCTCGGGATCTACTTITITCTTITIGTGT
GTATCCTACTITAGCCTATCGGTTIC
TGCTTCCTGTGGGGCTACAGCCGTC
TCGTCTTTTITCTGCTGGCTCCTTTG
CTCTGTTCTCCAGTGGCTATCTTCT
TTCTCCTITTCITTCAAATGTTCTCC
CTTATCTTCTICTGATACAGACAGAA
GGTCAGGAGCCACGCCCATTACACT
GACAGAACCCGATGICCTGATGCGC
TCTGTGCCTCCCAGATTTGGATGTG
GATGCGAGGCGAGCTGGCCAGAGAG
CAATCATTTCAGCGAGGGTCGTTAT
TCCCATCTTICTCTCTTAGGACGGAG
GTAGGGGGACTTCTGGCCCCAAATG
TTCCTICTTCCAGCTIGTGGCTIGCCT
CCATCCCGCAGAGTIGAGCCTTTAAT
TTGGAGATCCTAATGCCCCAGTGCT
GTGCCAGGCACAGTACACGTTICTGC
ATGGAGGACGGTITTACGCTCCCCTT
ACAGAAGAGGAAGGACACTCAGAAG
GCTGAACTGTICTGCCTAAGGTCAC
CGAGTTGCTAAGGCAAGAAGCAGCC
TCCAATTCCTGCCTTACTGATTTCT
GGGATGTGAAACCAAAAGGGTGAGG

AAGAGAGCACTTGGGAAGAGCCCCCG
AGGGCAGCCGGGGCTTGCCGCCTCAC
CCTTTTGGTTTCACATCCCAGAAATC
AGTAAGGCAGGAATTGGAGGCTGCTT
CTTGCCTTAGCAACTCGGTIGACCTTA
GGCAGAACAGTTCAGCCTICTGAGTG
TCCTTCCTCTICTGTAAGGGGAGCGT
AAACCGTCCTCCATGCAGAACGTIGTA
CTGTGCCTGGCACAGCACTGGGGCAT
TAGGATCTCCAAATTAAAGGCTCACT
CTGCGGGATGGAGGCAGCCACAGCTG
GAAGAAGGAACATTTGGGGCCAGAAG
TCCCCCTACCICCGTICCTAAGAGAGA
AGATGGGAATAACGACCCTCGCTGAA
ATGATTGCTCTCTGGCCAGCTICGCCT
CGCATCCACATCCAAATCTGGGAGGC
ACAGAGCGCATCAGGACATCGGGTIC
TGTCAGTGTAATGGGCGTGGCTCCTG
ACCTTCIGTCTGTATCAGAGAAGATA
AGGGAGAACATTTGAAAGAAAGGAGA
AAGAAGATAGCCACTGGAGAACAGAG
CAAAGGAGCCAGCAGAAAAAGACGAG
ACGGCTGTAGCCCCACAGGAAGCAGA
AACCGATAGGCTAAGTAGGATACACA
CAAAGAAARAGTAGATCCCGAGAGGCA
TTTCCCCGAGGGCTTTCATGTGGTTT
CTCGTGAGGAGAAGCTGACTGCAGGG
TGTTTGAAAGAACGACTTATGCAGCC
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CGGCAAGCCCCGGCTGCCCTICGGGG
GCTCTITCCCAAGTGCTCTCTT
(SEQ ID NO: 55)

ATAAAAAATGATGAGTTICATGTCCTT
TGTAGGGACATGGATGA
(SEQ ID NO: 56)

hGJB2
GRE2

CCATGATATGTTAAGAAAAGCAAAG
TGTGGAATAGTAGGTAAAATATTICT
ATCTTATGTGCAAAAGGGGAAATAA
AAGTCATCAATATTCATGTAGATTC
AATTCACATATAGATTCATATCACA
TTCCTATATATATAGAAATTCTIGGA
AAGACACAAAATAAATTAATAAAAG
TTGTTACTTCATTGTAGTTTTTAAA
GITTTTTGAGTCTTAAGACTTACTT
TCCACTTCTGTAGAAAGGAATTACA
AATCCTTITCITTATAGAGCTATGTG
ATGAAATAAACATAAAGCATTITGGC
ACACTTCAGGATAGCAACTTGTGGA
TTAATGATTAACACAGTICACCTTTG
CACCAGATTACACCCAGAGATTCCT
TCATTTATATTTATGTGGTITTITGTG
TGTCAGTTATGCAGTCTAACTCAGT
CATTCAACTATGTTACAGCTGCAAC
ACTCTATTTTITTTCTITTGGTACAGG
AGTCGCCCICTTATCCACTGTTICA
TTTTTGTGGTTCCAGTTACCTGTAG
TCAACCACAGTTGGAAAATATGATA
GCATTTTGAGAGAGAGACTGCATCC
AAAAACTTATATTACAATATATTGT
TATACATTGTTATAAGTGTTGTTTIT
ATTATTCTTTATTGTITAATCTCTTA
CCATTAAGCCTITATGGTAGGTTTGT
ATGTATAGGAAAAAACAGATTATAT
(SEQ ID NO: 37)

ATATAATCTGTTTTTTCCTATACATA
CAAACCTACCATAAGGCTTAATGGTA
AGAGATTAACAATAAAGAATAATAAA
ACAACACTTATAACAATGTATAACAA
TATATTGTAATATAAGTITTITTGGATG
CAGTCTCICTCTCAAAATGCTATCAT
ATTTTCCAACTGTGGTTGACTACAGG
TAACTGGAACCACAAAAATGAAACAG
TGGATAAGAGGGCGACTCCTGTACCA
AAGAAAAAAATAGAGTGTTGCAGCTG
TAACATAGTTGAATGACTGAGTTAGA
CTGCATAACTGACACACAAAACCACA
TAAATATAAATGAAGGAATCTCTGGG
TGTAATCTGGTIGCAAAGGTGACTGTIG
TTAATCATTAATCCACAAGTTGCTAT
CCTGAAGTGTGCCAAATGCTTTATGT
TTATTTCATCACATAGCTCTATARAG
AAAGGATTTGTAATTCCTTTCTACAG
AAGTGGAAAGTAAGTCTTAAGACTCA
AAAAACTTTAAAAACTACAATGAAGT
AACAACTTTTATTAATTTATTITIGTG
TCTTTCCAGAATTICTATATATATAG
GAATGTGATATGAATCTATATGTGAA
TTGAATCTACATGAATATTGATGACT
TTTATTTCCCCTTTTGCACATAAGAT
AGAATATTTTACCTACTATTCCACAC
TTTGCTTTICTTAACATATCATGG
(SEQ ID NO: 38)

hGJB2
GRE3

GCAGAGACCTACAGACAGAAGTACA
TTTTACACTGGATCCAGGACACACA

TAGGATTGACAAGGGCAATAGAGCGA
TGACTCCCTGGCTGIGTTGTATTTIGA

58




WO 2022/056444

PCT/US2021/050205

TCAGTCTGAAAACACACACATGAAC
CAAACGTTITCCTAAAGCATTACTTA
TCCTTGCTAATAGCAACACATTCTIC
ATATTCTITTTATACTTCATTTAATT
TCATATAAAAAAGAAAAGGAAAGGA
AAGAAATCTATTTCTCAGCCCATTA
ATAAGGTCAGGAGCAGCAACACCAG
ACTAGAAGAAAAGCTTACCTATAGA
TTTTTCTGCCACCTCITGAGTGCGT
CCAGCTTTCCGACAAGTCTICAGTGC
CATCTACTGIGCGCICTGGGTATIG
CAATTGCTITTITTTITITTITTITTIT
TTTTTTTTTAGAATGAGACTAAGTC
AGAGAACACAAAGAACTTCTITTCCC
CACAGTGGAGATGGCTCTGAAAGCG
TTTAAGGAATAGCTTAGATGAGTGG
CTAACACATTCTCCCGGTTICTGAAT
TCTAAGACCACAGACTCCATGTCCA
GTCCCCAAAGAGAGGCTTTIGCAAGC
TACAGAATACCCCTICTGACTGGGAC
CTCAGGAGCTAAACTGACCACGTAA
TTGGTTCTAGAAAGTGAAACGTTTIT
AATTTGAAACATCCAAATGAGCATT
TTGTGAAAAGCTACTGCCGTCCATC
AAATACAACACAGCCAGGGAGTCAT
CGCTCTATTGCCCITGTCAATCCTIA
(SEQ ID NO: 39)

TGGACGGCAGTAGCTTITTCACAAAAT
GCTCATTTIGGATGTTTCAAATTAAAA
CGTTTCACTTTICTAGAACCAATTACG
TGGTCAGTTTAGCTCCTGAGGTCCCA
GTCAGAGGGGTATTCTIGTAGCTTGCA
AAGCCTCTCTTTIGGGGACTGGACATG
GAGTCTGTGGTICTTAGAATTCAGAAC
CGGGAGAATGTGTTAGCCACTCATICT
AAGCTATTCCTTAAACGCTTTCAGAG
CCATCTCCACTGTGGGGAAAGAAGTT
CTTTGTGTITCICTGACTTAGTCTCAT
TCTAAAAAAAAAAAAAAARAAARANAA
AAAAGCAATTGCAATACCCAGAGCGC
ACAGTAGATGGCACTGAGACTTGTCG
GAAAGCTGGACGCACTCAAGAGGTGG
CAGAAAAATCTATAGGTAAGCTTTITC
TTCTAGTCTGGTGTTIGCTGCTCCTIGA
CCTTATTAATGGGCTGAGAAATAGAT
TTCTTTCCITTCCTITTICTTTTTTAT
ATGAAATTAAATGAAGTATAAAAGAA
TATGAGAATGTGTTGCTATTAGCAAG
GATAAGTAATGCTTTAGGAAACGTTT
GGTTCATGTGTGTGTTITTCAGACTGA
TGTGTGTCCTGGATCCAGTGTAAAAT
GTACTTCTGICTGTAGGTCICTGC
(SEQ ID NO: 40)

hGJB2
GRE4

CTTGCTTACCCAGACTCAGAGAAGT
CTCCCTGTTICTGTCCTAGCTAGTGA
TTCCTGTIGTTIGTIGTGCATTCGTCTT
TTCCAGAGCAAACCGCCCAGAGTAG
AAGATGGATTGGGGCACGCTGCAGA
CGATCCTGGGGGGTIGTGAACAAACA
CTCCACCAGCATTGGAAAGATCTGG

GACACTGCAATCATGAACACTGTGAA
GACAGTCTTCTCCGTIGGGCCGGGACA
CAAAGCAGTCCACAGTGTTIGGGACAA
GGCCAGGCGTTGCACTTCACCAGCCG
CTGCATGGAGAAGCCGTCGTACATGA
CATAGAAGACGTACATGAAGGCGGCT
TCGAAGATGACCCGGAAGAAGATGCT
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CTCACCGTCCTICTICATTITTCGCA
TTATGATCCTCGTTGTIGGCTGCAAA
GGAGGTGTGGGGAGATGAGCAGGCC
GACTTITGTCIGCAACACCCIGCAGC
CAGGCTGCAAGAACGTGTGCTACGA
TCACTACTTCCCCATCTCCCACATC
CGGCTATGGGCCCTGCAGCTGATCT
TCGTGTCCACGCCAGCGCTCCTAGT
GGCCATGCACGTGGCCTACCGGAGA
CATGAGAAGAAGAGGAAGTITCATCA
AGGGGGAGATAAAGAGTGAATTTAA
GGACATCGAGGAGATCAAAACCCAG
AAGGTCCGCATCGAAGGCTCCCTGT
GGTGGACCTACACAAGCAGCATCTT
CTTCCGGGTCATCTTCGAAGCCGCC
TTCATGTACGICTTCTATGTCATGT
ACGACGGCTITCTCCATGCAGCGGCT
GGTGAAGTGCAACGCCTGGCCTTIGT
CCCAACACTIGTGGACTGCTITTGTIGT
CCCGGCCCACGGAGAAGACTGTCTIT
CACAGTGTTCATGATTGCAGTGTC
(SEQ ID NO: 57)

GCTTGTGTAGGTCCACCACAGGGAGC
CTTCGATGCGGACCTTCTGGGTTTTG
ATCTCCICGATGTCCTITAAATTCACT
CTTTATCTCCCCCITGATGAACTTICC
TCTTCTTCTICATGICTCCGGTAGGCC
ACGTGCATGGCCACTAGGAGCGCTGG
CGTGGACACGAAGATCAGCTGCAGGG
CCCATAGCCGGATGTGGGAGATGGGG
AAGTAGTGATCGTAGCACACGTTCTT
GCAGCCTGGCTGCAGGGTGTITGCAGA
CAAAGTCGGCCTGCTCATCTCCCCAC
ACCTCCITTGCAGCCACAACGAGGAT
CATAATGCGAAAAATGAAGAGGACGG
TGAGCCAGATCTTTCCAATGCTIGGTG
GAGTGTTTGTTCACACCCCCCAGGAT
CGTCTGCAGCGTGCCCCAATCCATCT
TCTACTICTGGGCGGTITITGCICTGGAA
AAGACGAATGCACACAACACAGGAAT
CACTAGCTAGGACAGAACAGGGAGAC
TTCTCTGAGTCTGGGTAAGCAAG
(SEQ ID NO: 58)

hGJB2
GRES

ATCCATTATTITGATTAGCCATTICA
AAAACACATTITACGGAGATCTITCAT
CTGGGCAGAGCATTATTCCAGGCCT
CTGAAGAACCAAAGATGATTTTGAA
AGGAGGTCACAGTGCAGACAGCAGG
TGTGTATATAAGGTGGCTACTTTAC
AAAACAGGATATGGCAAGCTGGACA
TGACAGGCACAGCAAAGTCTCTGAA
CAGAGTTCGGGGCATGAAATTGTTT
CTTTTIGGGGGTCTTICAGGAACAATT
TCATGAAAGCTAAATCATGAAAGAT
AGCAGGCTTTTGCCAGGAAAAAAAA

GTAGTIGTATGTITTIGTGTGAATTTTITG
TTTTTAATTITTTTATGAGTIGCCCTAA
CAAAGATTACAAATTGGGAATACAAA
CTCCAGAGCAATGGAGACAGTGACAC
TTTTGTGGAGGGGTACATGTGGCTGT
TCGGGTGGTTATTAACACAGGCTGCT
GCCCCTGCCCTGCAATGGGAATCCCC
AGGGCATTGGAGGATTCAACCICTTG
CAGTTACCTICTTGTAAGACAGCAGAT
GGCAGCAGAGAGAGGCTTTIGCACATC
CCTGCAGGTTCTAGTTTGCACAAAGG
GCTTCTGAGAGACCTATCAACCAATT
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AAACAAGACTAGTGATTAGTTTGGC
GTTTTCGGTTTCTITGAGAAGCGAA
ATAACTTATCAAGGACTCTTTITTIGC
CACTTGATGTTATAATTGGTTIGATA
GGTCTCTCAGAAGCCCTTTGTIGCAA
ACTAGAACCTGCAGGGATGTGCAAA
GCCTCTCTCTGCTGCCATCTGCTGT
CTTACAAGAGGTAACTGCAAGAGGT
TGAATCCTCCAATGCCCTGGGGATT
CCCATTGCAGGGCAGGGGCAGCAGC
CTGTGTTAATAACCACCCGAACAGC
CACATGTACCCCTCCACAAAAGTGT
CACTGTCTCCATTGCTCTGGAGTTT
GTATTCCCAATTTGTAATCTTTGTIT
AGGGCACTCATAAAAAATTAAAAAC
AAAAATTCACACAAACATACACTAC
(SEQ ID NO: 41)

ATAACATCAAGTGGCAAAAAGAGTCC
TTGATAAGTTATTTCGCTTCTCAAAG
AAACCGAAAACGCCAAACTAATCACT
AGTCTTGTTTTTTTTTTTCCTGGCAA
AAGCCTGCTATCTTTCATGATTTAGC
TTTCATGAAATTGTTCCTGAAGACCC
CCAAAAGAAACAATTTCATGCCCCGA
ACTCTGTTCAGAGACTTTGCTGTGCC
TGTCATGTCCAGCTTGCCATATCCTG
TTTTGTAAAGTAGCCACCTTATATAC
ACACCTGCTGTCTGCACTGTGACCTC
CTTTCAAAATCATCTTTGGTTCTTCA
GAGGCCTGGAATAATGCTCTGCCCAG
ATGAAGATCTCCGTAAATGTGTTTTT
GAAATGGCTAATCAAATAATGGAT
(SEQ ID NO: 42)

hGJB2
GRE7

GCTAATTGGGTCAGGATTTGAAAGA
CCTTAGCTTTGTGTGACCTTCAATT
TTATCATTCAGCTTGAATATGTGCC
CCAGAAAACCTTTATGTAATTCCCT
AATATTTCAGTAACCAGCATGCAAC
ATACGAGAAGCACATTCTITTGTTTT
TAGAATGGTATCTGGCTGATGACTT
TCACAACAGCTCACATGAGAGGGAA
GTATTTTAGCAATCGGACTGAAGGA
AAATCCAAAAACTCCACCATTGCAG
GGTCAACAGTGCACGTGTTITGAATT
CTGAAAGACGTAAGCCAAGGCAAAT
AGAAGGAAATGATCTTCCACTAATC
CCGGCATTTACTTCCTCCICTICTGG
AGGGGACGGCCATGCACACAGAGCC
CTGTGCTCTIGAGTICTCATGAAAGG
GACACAGCTGGGCTCACTCAGCGTIC

ATCTTAGCTCCAACATGTCATTATIC
CTTCCTCACTGAGGACTTTITCTGCTT
CCTAATTGGTTGTTGAAGATGAGGCC
CCCATGCTCTTTTAAGAAAACCTGTT
GTGCCCCAGGCTTGGCTGTIGATGGGC
ACTGACTCATACAGAAGTAGAAAGGC
CTGCTIGAGTCATCAACACTICGTGCGA
CGCCCTCGCATTTTCATTAATGATGG
CCTCCCTGCCACACGTGAATCACTCC
AGCCCGAGATCTGAAACCAGGACACA
CCCCAGGGGCGAGGTGACGCTGAGTG
AGCCCAGCTGTGTCCCTITTCATGAGA
ACTCAGAGCACAGGGCTICTGIGTGCA
TGGCCGTCCCCTCCAGAGAGGAGGAA
GTAAATGCCGGGATTAGTGGAAGATC
ATTTCCITCTATITTGCCTTGGCTTAC
GTCTTTCAGAATTCAAACACGTGCAC
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ACCTCGCCCCTGGGGTGIGTCCIGG
TTTCAGATCTCGGGCIGGAGTGATT
CACGTIGTGGCAGGGAGGCCATCATT
AATGAAAATGCGAGGGCGTCGCACG
AGTGTTGATGACTCAGCAGGCCTTT
CTACTTCTGTATGAGTCAGTGCCCA
TCACAGCCAAGCCTGGGGCACAACA
GGTTTTCTTAAAAGAGCATGGGGGC
CTCATCTTCAACAACCAATTAGGAA
GCAGAAAAGTCCTCAGTGAGGAAGG
AATAATGACATGTTIGGAGCTAAGAT
(SEQ ID NO: 43)

TGTTGACCCTGCAATGGTGGAGTTTT
TGGATTTTCCTTCAGTCCGATTGCTA
AAATACTTCCCTCTCATGTGAGCTGT
TGTGAAAGTCATCAGCCAGATACCAT
TCTAAAAACAAAGAATGTGCTTCTCG
TATGTTGCATGCTGGTTACTGAAATA
TTAGGGAATTACATAAAGGTTTTCTG
GGGCACATATTCAAGCTGAATGATAA
AATTGAAGGTCACACAAAGCTAAGGT
CTTTCAAATCCTGACCCAATTAGC
(SEQ ID NO: 44)

hGJB2
GRES

GCCTGACACAGTCTIGAGCCTCCTCA
GGCGGCCTCAGGGGTTGGGATAGAG
TGGAGAATTCAGGCAAGAATGCCAA
CCCTAGCTCCAGGCCTGGGACCCAC
AGGCCTGGGGAAAAGAGTGGTTGCC
CCGTCTTGAGACAGCCGAAAACTGT
GTCCCCAGGATTGTITGGTTITCATAA
AAGCAAGTAGCTAGGGAGGCCACAT
TTACAGGGGATCACAGAACACTTGG
GTAGGGGCTTIGCTGTAGGTIGTCATC
AGGGAAGTGGGGGACGGCAGGAGGG
ATGTGGCCCAGTACGCAGATGAAGA
CAGGTGATCATCCGCTGGGCCACAC
GTGGCAGGGATATGGGCAGAGTGAG
CTTGGCTGGCCCCAGGCTCCAAAGC
TGCCCAGCCCCCGCTGAAGGTGAGG
CCTCAGCTGGTGGGAATGTCACCTT
CCAGGTGACTGGCTIGGCTCCAAAGG
CCTTTIGCATGATCICCAGGAGTTIG
GAGGGGAGAGGCCACATTCCAAATC
CAGCTITGAAAAGTGCTCTGTATCAC
CCTCAGCACTGAGGGGGCCAGAGTIC

CTGCCTTCCTGGCGTTTAGTGCGATT
TGTTTAGCCATGTGCICCCIGGTGTG
TGTTTTTGAATGTGTGTGAGATGGGT
TGTCTCTCGGGACCTIGGCAGGTGCGG
CCACCAGGTCAGGGCTGCCCCCCAAC
CCTGTGCCTCCTTCCTCCTAGACTICT
GGCCCCCTCAGTGCTGAGGGTGATAC
AGAGCACTTTTCAAGCTGGATTTGGA
ATGTGGCCTCTCCCCTCCAAACTCCT
GGAGATCATGCAAAGGCCTITTGGAGC
CAGCCAGTCACCTGGAAGGTGACATT
CCCACCAGCTGAGGCCTCACCTTICAG
CGGGGGCTGGGCAGCTITTGGAGCCTG
GGGCCAGCCAAGCTCACTCTGCCCAT
ATCCCTGCCACGTGTGGCCCAGCGGA
TGATCACCTGTCTTCATCTGCGTACT
GGGCCACATCCCTCCTGCCGTCCCCC
ACTTCCCTGATGACACCTACAGCAAG
CCCCTACCCAAGTGTTCTGTGATCCC
CTGTAAATGTGGCCTCCCTAGCTACT
TGCTTTTATGAAACCAACAATCCTGG
GGACACAGTTTTCGGCTGTCTCAAGA
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TAGGAGGAAGGAGGCACAGGGTTGG
GGGGCAGCCCTGACCTGGTGGCCGC
ACCTGCCAGGTCCCGAGAGACAACC
CATCTCACACACATTCAAAAACACA
CACCAGGGAGCACATGGCTAAACAA
ATCGCACTAAACGCCAGGAAGGCAG
(SEQ ID NO: 59)

CGGGGCAACCACTCTTTTCCCCAGGC
CTGTGGGTCCCAGGCCTGGAGCTAGG
GTTGGCATTICTTGCCTGAATTCTCCA
CTCTATCCCAACCCCTGAGGCCGCCT
GAGGAGGCTCAGACTGTGICAGGC
(SEQ ID NO: 60)

hGJB2
GRE9

CGCCTICGGCCTCCCAAAGTIGCTGGG
ATTACAGGCGTGAGCCACCACCGTG
CCTGGCTTATACAAGTAATTGTAAA
CGAAAAGGAAAAAATGGAGATACAG
TTTTCTCGTGCATCTTAAACTTTGG
TGCTTAAAAGCACCATTAAATTCTG
CTTTCACATGAACACACACAAGATT
ACCACGTTTIGCTCIGGGCTIGCTGCG
TATTGGAAGGACATACACATTCAAC
AAATATTTGTITGAACTTCCATTCTG
TACACAAAGCACAAAGAAAGATTCG
TTCACAGTCCGTGTGGGTACTGGAA
AGCAGTTCCAGCCCTGCCTGCCAGG
GGGCACCCCAGGCAAGCACATCTCA
GTGGCTGCTAGAAAGTGAATTGAGG
CTGAGTCTCTCCACACCCAAGTGTT
AGGCGTTCTAGGCTICAGAAAGAGAC
AATGACAATGCGGGCAATTCICTCT
TCACTGTGTICCTCITCTITTGCTAGA
AATGTTATTAGAATATGGAAATGTG
ACATTCAGCACTAATCAGTTTGACA
TATGAATATATCTATACACATATTT
CTCCCTGAAATTGGCCTAAATACTC
TTTCTTGGAACCAAATGAGAAGCAA
ACAACCTTTACAACTAAACATTAAA
CCATAAGATGAACATCTTAGTTGIC
TACCTAGA

TTCTAGGTAGACAACTAAGATGTTCA
TCTTATGGITTAATGTTITAGTIGTAA
AGGTTGTTTIGCITCTCATTTGGTTCC
AAGAAAGAGTATTTAGGCCAATTTCA
GGGAGAAATATGTGTATAGATATATT
CATATGTCAAACTGATTAGTGCTGAA
TGTCACATTITCCATATTCTAATAACA
TTTCTAGCAAAGAAGAGGACACAGTIG
AAGAGAGAATTGCCCGCATTGTCATT
GTCTCTTTCIGAGCCTAGAACGCCTA
ACACTTGGGTGTGGAGAGACTCAGCC
TCAATTCACTTTCTAGCAGCCACTGA
GATGTGCTTGCCTGGGGTGCCCCCTG
GCAGGCAGGGCTGGAACTGCTTTCCA
GTACCCACACGGACTGTGAACGAATC
TTTCTTITGIGCTTIGTGTACAGAATG
GAAGTTCAACAAATATTTGTTIGAATG
TGTATGTCCTTCCAATACGCAGCAGC
CCAGAGCAAACGTGGTAATCTTGIGT
GTIGTTCATGTGAAAGCAGAATTTAAT
GGTGCTTTTAAGCACCAAAGTTTAAG
ATGCACGAGAAAACTGTATCTICCATT
TTTTCCTTITCGTTITACAATTACTIG
TATAAGCCAGGCACGGTGGTIGGCTICA
CGCCIGTAATCCCAGCACTTTGGGAG
GCCGAGGCGGGCGGATCACATGAGGT
CGGGAG
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(SEQ ID NO: 45) (SEQ ID NO: 46)

[0081] In some embodiments, the G/B2 GRE is a non-human primate (e.g., Cynomolgus
macaque) GJB2 enhancer. In some embodiments, the GJB2 GRE (e.g., a Cynomolgus
macaque GJB2 enhancer) comprises nucleotide sequence at least 60%, at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100% identical to

any one of the GRE sequences as listed in Table 4.

Table 4: Cynomolgus macaque GJB2 (mfGJB2) Enhancer Sequences

Sense strand Reverse Complement strand

mfGJB2 | ATGGCACCAGCTTTTGAAAAAAGAA | CGATCACCCTCTATGTGCCATGGACT
GREI1 AACCTTTTTIGCTGGTAGTICTGGCAA | TATCAGTGAGCAAGACAAAGCCCCIG
GGAGACAGAAAAAAACCACTCACAT | CCCTCATTAATTCCCATCCTIGTGTCC
CTGCCTCCCCAGGCTGGGGGCTGGG | TCCTGTGCCATCCCCACCACCCCACC
CCGGATTTTATAAGGATAGGGTAAT | TTGGTCAGGCCCAGTGTICTGGGTGTIC
GAGGGGTGGTCTGTTTIGGATCTTGC | TTCAACTGCTCACCTGCCCGCTATTT
AATGAGGTGCTGCTGGGAGGTGTGA | TGTTGCCCTGAAGTTCATCCAGACAT
TCTGATTGGATCCTGCCATGGAGTG | CAGGGTGCCCTICTTGAAAATGCTAGT
ATGCCAAAGCTCCATCTGATTGGAT | TACTATGACCTCTCTGCTCTAATCCC
CCTGGATCCTGCCGTIGTGIGCTCTIG | CATGATGCGGTCCTGTCATCAATGGG
CTTCTTAATGCAACCCCTGCTCCTIC | ATAGAGCTGGTIGTGACTGCACCAGAC
AGTCTGAGCCCTTAGATICTGCCCA | CAGTCAGGTICAATTITTTATGAAAGG
CGGTTIGCACGCTTGGTTCACTTTIGG | AAGTTGTIGAGTITGCTITTCAGTTGCC
CATGCTCAGGTITACATGACCTTCAG | ATGGACCCCAAGCTGAAGGTCATGTA
CTTGGGGTCCATGGCAACTGAAAAG | ACCTGAGCATGCCAAAGTGAACCAAG
CAACTCACAACTTCCTTTCATAAARA | CGTGCAACCGTGGGCAGAATCTAAGG
ATTGAACCTGACTGGTCTGGTGCAG | GCTCAGACTGAGGAGCAGGGGTTGCA
TCACACCAGCICTATCCCATTGATG | TTAAGAAGCAGAGCACACACGGCAGG
ACAGGACCGCATCATGGGGATTAGA | ATCCAGGATCCAATCAGATGGAGCTT
GCAGAGAGGTCATAGTAACTAGCAT | TGGCATCACTCCATGGCAGGATCCAA
TTTCAAGAGGGCACCCTGATGTCTG | TCAGATCACACCICCCAGCAGCACCT
GATGAACTTCAGGGCAACAAAATAG | CATTGCAAGATCCAAACAGACCACCC
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CGGGCAGGTGAGCAGTTGAAGACAC
CCAGACACTGGGCCTIGACCAAGGTG
GGGTGGTGGGGATGGCACAGGAGGA
CACAGGATGGGAATTAATGAGGGCA
GGGGCTTIGTCTTGCTCACTGATAA
GTCCATGGCACATAGAGGGTGATCG
(SEQ ID NO: 84)

CTCATTACCCTATCCTTATAAAATCC
GGCCCAGCCCCCAGCCTGGGGAGGCA
GATGTGAGTIGGTTITTTTCTGTCICC
TTGCCAGACTACCAGCAAAAAGGTTT
TCTTTTITTCAAAAGCTGGTGCCAT
(SEQ ID NO: 85)

mfGJB2
GRE2

CCGTTAGGAAAAGAAAAACAGAAGG
AATTGTGTICTCIGGAGGGCAGGGC
TCTGAGTACTGAGICTCATGTTTTC
AAAGTCGGAAAGTGTCCACAGTTAA
TATTTGGATGGGCCCACAGTGCCCG
TCTTGCTCGCCGGAGCCCAGGCCTG
TCCCATCACAGACAAAGGGCICTTG
CTGTGCACCTGTGGAGAGGGGAGCT
TGGCTGGGGAAGGCAGGGTCAGCCT
CTTTGTGCICTTTITGTTIGAAGCA
GAGTTTTGCAAAGGGAGTGGCTCIG
GAAGAAAAGCAGAGCGTGGAGTGTIC
AGAGGCCGGCGTGTTGTGAAATGCA
TAAGCCCTGGAGACCCTCTGTAACT
GGCCTTCACACACGCCCGCCGCCAA
GGACAACACTGAACCACGGAAGCGG
GGTGITTGCCAGCTICACGAGACGGG
GAGACATGAAGCTTCTACCAGCAGA
GGAGCTGGAGGGGAAACAGAAAGAA
AGAACTGAGTCTAGCAGCCTCCTTG
GACATTTCTTCCAACGCCTCCAGCC
CAGCACAACAAACAACCTCAGGGCA
TCCGGCCCGTIGTCGCGCCCTGGCAC
ACCCAACTCTGCCCTGCTICCAAGAG
CCCACAGAGGGCCTICGGGGTICACAC
TCAAGGAGCATGCTTGGAATCCAAA

TTGCTGGGTGCTATTICTGTCCTTGT
CCATCTCCCCACCACAGCATGCACTT
TGGATTCCAAGCATGCTICCTTGAGTG
TGACCCCGAGGCCCTCTIGTGGGCTCT
TGGAGCAGGGCAGAGTTGGGTGTGCC
AGGGCGCGACACGGGCCGGATGCCCT
GAGGTITGTTIGTTGIGCTGGGCTGGA
GGCGTITGGAAGAAATGTCCAAGGAGG
CTGCTAGACTCAGTITCTTICTTICTIG
TTTCCCCTCCAGCTCCTCTGCTGGTA
GAAGCTTCATGTCTCCCCGTCTCGTG
AGCTGGCAAACACCCCGCTTCCGTGG
TTCAGTGTTGTCCITGGCGGCGGGCG
TGTGTGAAGGCCAGTTACAGAGGGTC
TCCAGGGCTTATGCATTTCACAACAC
GCCGGCCTCTGACACTCCACGCTICTG
CTTTICTTCCAGAGCCACTICCCTTTG
CAAAACTCTGCTTCAAACAAAAAGAG
CACAAAGAGGCTGACCCTGCCTTCCC
CAGCCAAGCTCCCCTCTCCACAGGTG
CACAGCAAGAGCCCTTTGTICTGTGAT
GGGACAGGCCTGGGCTCCGGCGAGCA
AGACGGGCACTGTGGGCCCATCCAAA
TATTAACTGTGGACACTTTCCGACTT
TGAAAACATGAGACTCAGTACTCAGA
GCCCTIGCCCTCCAGAGAACACAATTC
CTTICTGTTITTICTITTCCTAACGG
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GTGCATGCTGTGGTIGGGGAGATGGA
CAAGGACAGAAATAGCACCCAGCAA
(SEQ ID NO: 86)

(SEQ ID NO: 87)

mfGJB2
GRE3

AAAARAGAATCACAATTGCCACCAA
GGCTCTATGTITTTCGCAAAAGTCCA
GCATTTAAAAGAAACTTCCIGCATG
GCCTACATCTGCTGATTGGTAATTT
GTCGTTCAGGTTAAAAACAAAACAA
GCGGGCATIGTTGTIGATATCATCCT
TGATAACATCCCAAGAAAACTCTAG
AGCTGGCAAGAGAGGAAAGCAGATA
ATGGTCAAAGCTGTCATCTGAGTTT
TAAAAACACTGTGATTTITTCTTITTA
AAGGAACATCTTCAGTTTCCAAGGC
CATACACACGGCTCCTAACTGCAGC
TTAAAATTTTCCACTGGGCTICCCTT
CTGAGAACAAACGCTATTCAGTGGC
GAGTGCCGGACACCACTGCGCTTIC
AAAGGTGGCTGCCAGAGGACACTCA
GGACTTCACAGCAGCCGGTAAGCCA
GACTGGGGTCAGTCACTCCCCCATC
AGAATTATTTITGTTTCTCCTITGCT
TAGGAAAGGAAGGATTICCTCAGATT
GGCATCCCAG

(SEQ ID NO: 88)

CTGGGATGCCAATCTGAGGAATCCTT
CCTTTCCTAAGCAAAGGAGAAACAAA
ATAATTCTGATGGGGGAGTGACTGAC
CCCAGTCTGGCTTACCGGCTGCTIGTG
AAGTCCIGAGTGTCCTCTGGCAGCCA
CCTTTGAAAGCGCAGTGGIGTCCGGC
ACTCGCCACTGAATAGCGTTTGTTICT
CAGAAGGGAGCCCAGTGGAAAATTTT
AAGCTGCAGTTAGGAGCCGTGTGTAT
GGCCTTGGAAACTGAAGATGTTCCTT
TAAAAGAAAAATCACAGTGTTTITTAA
AACTCAGATGACAGCTTTGACCATTA
TCTGCTITTCCICTCITGCCAGCTCTA
GAGTTITTCTIGGGATGTTATCAAGGA
TGATATCACAACAATGCCCGCTTGTT
TTGTTTTTAACCTGAACGACAAATTA
CCAATCAGCAGATGTAGGCCATGCAG
GAAGTTTCTTTITAAATGCTGGACTTT
TGCGAAAACATAGAGCCTTGGTGGCA
ATTGTGATTICTTITTTT

(SEQ ID NO: 89)

mfGJB2
GRE4

ATAATGAGCAACATAAGGTTAAAAT
AACATTGCAACCCCATGGAAGCAAG
AGAAATGGAAATTATTAATAAATGG
ACCACATGTAAGGGAATGCTGTGGT
TCTATTGTAGAGATTACAGAGAGCA
ATTTAGGAGAGCCAGGCGCTGGGGG
CAAGAGGGAAATGAAACGAAAACCG
AAGGGATTTGTTCAGGAAGAAAAAT
GAAAACAGATAAAAGGTGTITCATTT

GCCATTCTGCATTAGGTTTIGGTTAAA
AAAATGAAACTATCGGCTGAGCTGGG
TAAACACTGGITTTGGTCAAATATGG
AATGAGACGGTGCCACGTATTITCCAA
TGGGGCTGCTCAGTGACTCGTGAGCG
TGTGTGGAATGTGAGTCTGGTCTCCC
AGGATACTTCAAAGGTGTACAGGTCC
CTTTGTCGGTGCCACACGTCCCCGCT
CATGGGTATAACATGCCTGGAGATTT
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CAAAGCTTCCCTCITTCCCAGCATT
TTTCTGAAGTAGAGTTITGAAAGGAA
AGCAAAATAACTGCAAACCAATACA
GTGGCACGAGTTCACTGACGCAGAG
CTAGGAACGACGTCCAGAGATCTCC
AGCCCCGCCTCCCGTTCTGGGTCAC
CTGGCTCCTTGACAGCCCTGAAAAC
TGCCTGTGCAAATCTCCAGGCATGT
TATACCCATGAGCGGGGACGIGTGG
CACCGACAAAGGGACCTGTACACCT
TTGAAGTATCCTGGGAGACCAGACT
CACATTCCACACACGCTCACGAGTIC
ACTGAGCAGCCCCATTGGAAATACG
TGGCACCGTICTCATTCCATATTTGA
CCAAAACCAGTGTTTACCCAGCTCA
GCCGATAGTTTCATTTTTTITAACCA
AACCTAATGCAGAATGGC

(SEQ ID NO: 90)

GCACAGGCAGTTTTCAGGGCTGTCAA
GGAGCCAGGTGACCCAGAACGGGAGG
CGGGGCTGGAGATCTCTGGACGTCGT
TCCTAGCTCTGCGTCAGTGAACTCGT
GCCACTGTATIGGTTTIGCAGTTATTT
TGCTTTCCITTCAAACTCTACTTCAG
AAAAATGCTGGGAAAGAGGGAAGCTT
TGAAATGAACACCTTTTATCTGTTTIT
CATTTTTCTTCCTGAACAAATCCCTT
CGGTTITTCGTTTCATTTCCCTCTTIGC
CCCCAGCGCCTGGCTCTCCTAAATTG
CTCTCTGTAATCTCTACAATAGAACC
ACAGCATTCCCTITACATGTGGTCCAT
TTATTAATAATTTCCATTTCTCTTGC
TTCCATGGGGTTGCAATGTTATTTTA
ACCTTATGTTGCTCATTAT

(SEQ ID NO: 91)

mfGJB2
GRE5

CACGTCTTGTAATTTTTTTACTGAA
TGTTAGACATTGCATATAAAAGACT
ATCCAGGAGTIGTTTTGTTITTTIGTTT
TTTCTAGTGAGTGCAAGTCCCTTGC
TCTCTGCCAGTITGGCTIGGAATGAGA
ATCTGATCAGATTTCATCAAGAGTC
AGGTTGAGCTGAGACTGAGCGGTAG
TGTTCACTAAATTGAGTGCACCACT
GATATCTAATGGAAACAAGGACATT
TTACTTTGCTCCTCAGCCTAACCTG
AATTTCCTATGCCACCACTGTATAA
TGGCTGGTTTCTITTGGTTCTCCTAA
TGTGTGAGCTGGAAGCAGGTTIGAGA
CATAGATTTCATATCATTITGGCTT
CCCTTIGCATCTAACATGGCTCCACA
ATTCAAGCACTATGAAATTGTTTAA

ACCTTTAAGAAAAATCTGCCAAAAGA
TTTGGAGCTGGATTGGAATTTAGAAG
TCCACCAAATGCAAAAATAGTTTGGC
TCAACGTCACCCCCATCCGTGATTTT
ACTGCAAAAGTGGCTGIGGAGGCAAG
ACTGGAAAACAGTTAAACAATTTCAT
AGTGCTTGAATIGTGGAGCCATGTTA
GATGCAAGGGAAGCCAAAATGATATG
AAATCTATGTCTCAACCTGCTTCCAG
CTCACACATTAGGAGAACCAAAGAAA
CCAGCCATTATACAGTGGTGGCATAG
GAAATTCAGGTTAGGCTGAGGAGCAA
AGTAAAATGTCCTTGTTTCCATTAGA
TATCAGTGGTGCACTCAATTTAGTGA
ACACTACCGCTCAGTCICAGCTICAAC
CTGACTCTITGATGAAATCTGATCAGA

67




WO 2022/056444

PCT/US2021/050205

CTGTTITTCCAGTCTITGCCTICCACAG
CCACTTTTGCAGTAAAATCACGGAT
GGGGGTGACGTTGAGCCAAACTATT
TTTGCATTTIGGTGGACTITCTAAATT
CCAATCCAGCTCCAAATCTITTTGGC
AGATTTTTCTITAAAGGT

(SEQ ID NO: 92)

TTCTCATTCCAGCCAACTGGCAGAGA
GCAAGGGACTTGCACTCACTAGAAAA
AACAAAAACAAAACACTCCTGGATAG
TCTTTTATATGCAATGICTAACATIC
AGTAAAAAAATTACAAGACGTG
(SEQ ID NO: 93)

mfGJB2
GRE6

CGGCAGAGACCTACAGACCAAAGTA
CATTTCACACTGGATCCAGGACACA
CATCAGTCTGAAAGCACACACATGA
ACCAAACGTTTCCTAAAGCATTACT
TACCCTTGCTAATAGCAACACATTC
TCATATTCTITTTATACTTCATTITAA
TTTCATTTAAAAAAGAAAAAGATAG
GAAAGAAATCTATTITCTCCGCCCAT
TAATAAGGTCAGACGCAGCAACGCT
AGACTAGAAGAAAAGTTTACCTACT
GATTTTTCTCCCACCTCCTIGAGTGC
GCACAGCTTTCCGACAAGTGTCAGT
GCCATCTACTGTGCGCTCTGGGTAC
TGCAATAGCCTTTTITTITTTITTTTT
TTTTTTTTTAGAATGAGACTAAATG
AGAGAACACAAAGAACTICTTTCCC
CACAGTGGAGATGGCTCTGAAAGCG
TTTAAGGAATGGCTITAGATGAGTGG
CTAACACATTATCCCAGTTCTGAAT
TCTAAGACCACAGACTCCATGTCCG
ATCCCCAAAGAGAGGCTTTGCAA
(SEQ ID NO: 94)

TTGCAAAGCCICTCTITITGGGGATCGG
ACATGGAGTCTGTGGTCTITAGAATTC
AGAACTGGGATAATGTGTTAGCCACT
CATCTAAGCCATTCCTTAAACGCTTT
CAGAGCCATCTCCACTGTGGGGARAAG
AAGTTCTTTGTGTTCTCTCATTTAGT
CTCATTCTAAAAAAAAAAAAAAAAAA
AAAAAAGGCTATTGCAGTACCCAGAG
CGCACAGTAGATGGCACTGACACTTG
TCGGAAAGCTGTGCGCACTCAGGAGG
TGGGAGAAAAATCAGTAGGTAAACTT
TTCTTCTAGTCTAGCGTTGCTGCGTC
TGACCTTATTAATGGGCGGAGAAATA
GATTTCTTITCCTATCTITTTITCTTTITT
TAAATGAAATTAAATGAAGTATAAAA
GAATATGAGAATGTGTITGCTATTAGC
AAGGGTAAGTAATGCTTTAGGAAACG
TTTGGTTCATGTGIGTGCTTTCAGAC
TGATGTGTGTCCTGGATCCAGTIGTGA
AATGTACTTTGGTCTGTAGGTCICTG
CCG

(SEQ ID NO: 95)

mfGJB2
GRE7

GGTGTGTATATCAGGTGGTITACTTIT
ACAAAACAGGATGTGGCAAGCTGGA
CCTGATAGACACATCAAAGCCTCIG
AACAGAGTTCAGGGCATGAAATGGT
TTCTTTTGGGGGTCTTCAGGAACAA

TGTATGCTIGTGTGAATTTTTGTTTIT
TAACTTTTTGTGAGTGCCCTAACAAA
GACTACACATTGGGAATACAAACACC
AGAGCAATGGAAACAGTGACACTTTT
GTGGAAGGTCCACGTGGCCGTTCAGG
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TTTCATGAAAGCTAAATCATGAAAG
ATAGCAGACTTTTIGCCAGGAAAAAA
AAACAAAACAAAACGAGACTAGTGA
TTAGTTTGGCGTITTICGGTTICTTT
GAGAAGCGAAATAACTTATCAAGGA
CTCTTTGTGCCGCTTGATGTTICTAA
TCGGTTGATGGGTCTCTCAGAAGCC
CTTTCTGCAAACTAGAACCTIGCAGG
GATGTGCAAAGCCTICTICTCIGCTGC
CATCTIGCTGTCTTACAAGAGGTCAC
TGCGAGAGGCTIGAATCCCCCAATGC
CTTGGGGATTCCCACTGCAGGGCAG
GGGCGCCAGCCTGTGTTACAACCAC
CTGAACGGCCACGTGGACCTTCCAC
AAAAGTGTCACTGTTTCCATTGCTC
TGGTGITTGTATTCCCAATGTGTAG
TCTTTGTTAGGGCACTCACAAAAAG
TTAAAAACAAAAATTCACACAAGCA
TACA

(SEQ ID NO: 96)

TGGTTGTAACACAGGCTGGCGCCCCT
GCCCTIGCAGTGGGAATCCCCAAGGCA
TTGGGGGATTCAGCCICTCGCAGTIGA
CCTCITGTAAGACAGCAGATGGCAGC
AGAGAGAGGCTTITGCACATCCCTIGCA
GGTTCTAGTTTGCAGAAAGGGCTTICT
GAGAGACCCATCAACCGATTAGAACA
TCAAGCGGCACAAAGAGTCCTTGATA
AGTTATTTCGCITCTCAAAGAAACCG
AAAACGCCAAACTAATCACTAGICTC
GTITTTIGTITTGTTTTITTTITCCTGGC
AAAAGTCTGCTATCTTTCATGATTTA
GCTTTCATGAAATTGTTCCTGAAGAC
CCCCAAAAGAAACCATTTCATGCCCT
GAACTCTGTTCAGAGGCTTTGATGTG
TCTATCAGGTCCAGCTITGCCACATCC
TGTTTTGTAAAGTAACCACCTGATAT
ACACACC

(SEQ ID NO: 97)

mfGJB2
GRES

GGTCAGGATTTGAAAGACCTTAGCT
TTGTGTGACCTTCAGTTITTATCATT
CAGTTTGAATATGTIGCCCCAGAAAA
CCTTTATGTAATTTCCTAATATTIC
AGTAACATATTTCACAACATACAAG
CAGCACATTCTCTITTTTTTAGAATG
GTGTCTCGCTGATGACTTTGACGAC
AGCTCACGTGAGAGGGAAGTATTTC
AGCAATCAGACCGAAGGAGAATCCA
AAAACCCCACTATTGCGGGGTCAAG
AGTGCACGIGTTTIGAATICTGAAAG
ATGTAAGCCAAGGCAAACAGAAGGA
AATGATCTTICCACTAATCCCTGCAT
TTACTTCCTICCTCICTGGAGGGGAC

CACCATCATCTTAGCTCCAACATGTC
ATTATTCCTTCCTCACTGAGGACTTT
TCTGCCTCCTAATTGGTTGTITGAAGA
CGAGGCCCCCATGCICTTTITAAGAAA
ACCTGTTCTGCCCCAGGCTTGGCTGC
GACGGGTACTGACTCATAGAGAAGTA
GAAAGGCCTGCTGAATCATCAACACT
CCCGCGACGCCCCTGCATTTTCATTA
ATGACGGCCTCCCTGCTACACGTGAA
TCACTCCAGCCTGAGATCTGAAACCC
GGGCACACCCCAGGGGCGAGGTGACA
CTGAGTGAGCCCAGCTGTGTCCCCTT
CAGGAGAAGTCAGAGCACAGGGCICT
GTGTGTGTIGGCCGTCCCCTCCAGAGA
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GGCCACACACACAGAGCCCTGTGCT
CTGACTTCTCCTGAAGGGGACACAG
CTGGGCTCACTCAGIGTCACCTCGC
CCCTGGGGTIGTGCCCGGGTITTCAGA
TCTCAGGCTGGAGTGATTCACGTGT
AGCAGGGAGGCCGTCATTAATGAAA
ATGCAGGGGCGTCGCGGGAGTGTTG
ATGATTCAGCAGGCCTTTICTACTTC
TCTATGAGTCAGTACCCGTCGCAGC
CAAGCCTGGGGCAGAACAGGTTTIC
TTAAAAGAGCATGGGGGCCTICGTCT
TCAACAACCAATTAGGAGGCAGAAA
AGTCCTCAGTGAGGAAGGAATAATG
ACATGTTGGAGCTAAGATGATGGTG
(SEQ ID NO: 98)

GGAGGAAGTAAATGCAGGGATTAGTG
GAAGATCATTTCCITCTGITTGCCTT
GGCTTACATCTTTCAGAATTCAAACA
CGTGCACTCTTGACCCCGCAATAGTG
GGGTTTTTIGGATTCTCCTTICGGTCTG
ATTGCTGAAATACTTCCCTCTCACGT
GAGCTGTCGTCAAAGTCATCAGCGAG
ACACCATTCTAAAAAAAGAGAATGTG
CTGCTTGTATGTTGTGAAATATGTTA
CTGAAATATTAGGAAATTACATAAAG
GTTTICTGGGGCACATATTCAAACTG
AATGATAAAACTGAAGGTCACACAAA
GCTAAGGTCTITCAAATCCTGACC
(SEQ ID NO: 99)

mfGJB2
GRE9

GTITTTTTCATGCATCTITAAACTTIG
GTGCTTAAAGAAAAGCACCATTAAA
TCCTGCTCTCACACGAACACACACA
AGATTACCACGTTTGCICTGGGCTG
CCGCGTATAGGAAGGACATATACAT
TCAATAAATATTTGTTGAACTTCCA
TTCTGTACACAAAGCACAAAGAAAG
ATTCGTTCACAGTICCGCGTIGGGTAC
AGGAAAGCAGTTCCAGCCCTGCCTIG
CCAGGGGGCACCCCAGGCAAGCACA
TCTCAGTGGCTGCAAGAAAGTCAGC
GAGTTGAGGCTGAGTCTCTCTCTAT
ACCCAAGTGTTAGGTGTTCTAGGCT
CAAAGAGAGACAATGACAATGCGGG
CAATTCTCICTTCACTGTGTCCCTIT
TCTTTGCTAGAAATGTTATTAGAAT
GTGGAAATGTGACCCGTCGATTGAG
AATTCAGCACTAATCAGTTTGACAT
ATGAGTATATCTACATAGACACATA

GTTTCCTTCICATITGGTITCAAGGA
AGACAGIGTTTAGGACAATTTCAGGG
AGAAATATGTGICTATGTAGATATAC
TCATATGTCAAACTGATTAGTGCTGA
ATTCTCAATCGACGGGTCACATTTCC
ACATTCTAATAACATTTCTAGCAAAG
AAAGGGACACAGTGAAGAGAGAATTG
CCCGCATTGTICATIGICTCICTTIGA
GCCTAGAACACCTAACACTITGGGTIAT
AGAGAGAGACTCAGCCTICAACTCGCT
GACTTTCTTGCAGCCACTGAGATGTG
CTTGCCTGGGGTGCCCCCTGGCAGGC
AGGGCTGGAACTGCTTTCCTGTACCC
ACGCGGACTGTGAACGAATCTITTICTT
TGTGCTTTGTGTACAGAATGGAAGTT
CAACAAATATTTATTGAATGTATATG
TCCTTCCTATACGCGGCAGCCCAGAG
CAAACGTGGTAATCTTGTGTGTGTITC
GTGTGAGAGCAGGATTTAATGGTGCT

70




WO 2022/056444 PCT/US2021/050205

TTTCTCCCTGAAATTGTCCTAAACA | TTTCTTTAAGCACCAAAGTTTAAGAT
CTGTCTTCCTTGAAACCAAATGAGA | GCATGAAAAAAC

AGGAAAC (SEQ ID NO: 101)

(SEQ ID NO: 100)

[0082] In some embodiments, the human GJB2 GREs share homology with the mfGJB2
GRE:s. In some embodiments, the human GJB2 GREs correspond to mfGJB2 GRE:s as set
forth in Table 5:

Table 5: Homology between Human GJB2 GREs and mfGJB2 GREs

hGJB2 GRE9 mfGJB2 GRE9
hGJB2 GRE7 mfGJB2 GRES
hGJB2 GRES mfGJB2 GRE7
hGJB2 GRE3 mfGJB2 GRE6
hGJB2 GRE2 mfGJB2 GRES

[0083] In some embodiments, the isolated nucleic acid comprises one or more (e.g., 1, 2, 3, 4,
5,6,7,9, or more) enhancers (e.g., GJB2 enhancers). In some embodiments, the isolated
nucleic acid comprises more than one enhancer, and the more than one enhancer are the same
enhancers or different enhancers. . In some embodiments, the G/B2 GRE is positioned 5’ to
the promoter. In other embodiments, the GJ/B2 GRE is positioned 3’ to the promoter. In some
embodiments, the presence of the GJB2 enhancer(s) in the isolated nucleic acid facilitates
cell-type specific expression of the GJB2 protein encoded by the isolated nucleic acid. In
some embodiments, cells that normally express the GJB2 gene (e.g., fibrocytes and
supporting cells of the organ of Corti and nearby regions) have the transcriptional network to
activate GJB2 expression regulated by the GJB2 enhancers, but not in cells that do not
normally express GJB2 (e.g., hair cells and spiral ganglion neurons).

[0084] In some embodiments, the expression cassette of the isolated nucleic acid further
comprises a 5' UTR. In some embodiments, the 5' UTR is a native 5' UTR of the genomic
GJB2 gene. The 5' untranslated region (5' UTR) (also known as a leader sequence or leader
RNA) is the region of an mRNA that is directly upstream of the initiation codon. The 5' UTR
plays important roles in both transcriptional and translational regulation of the downstream
gene (e.g., the GJB2 gene). In some embodiments, the isolated nucleic acid comprising a

nucleotide sequence encoding a G/B2 5" UTR is also capable of expression GJBZ in a cell-
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specific manner (e.g., expressing GJB2 in cells that normally express it). In some
embodiments, the nucleotide sequence encoding the GJB2 5" UTR comprises a portion of a
nucleotide sequence encoding a full-length human GJB2 gene 5’ UTR. In some embodiments,
the 5' UTR is a human GJB2 gene exon 1 5' UTR. In some embodiments, the nucleotide
sequence encoding a 5" UTR comprises at least 100 consecutive nucleotides, at least 200
consecutive nucleotides, at least 300 consecutive nucleotides, at least 400 consecutive
nucleotides, at least 500 consecutive nucleotides, at least 600 consecutive nucleotides, at least
700 consecutive nucleotides, at least 800 consecutive nucleotides, at least 900 consecutive
nucleotides, at least 1000 consecutive nucleotides, or more of a native full-length 5' UTR
(e.g., the human GJB2 gene exon 1 5' UTR). In some embodiments, the expression cassette
comprises a nucleotide sequence encoding the 5' UTR having at least 60%, at least 70%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100% sequence identity
to a nucleotide sequence encoding a human GJB2 gene 5' UTR (e.g., human GJ/B2 exon 1 5'
UTR). In some embodiments, the expression cassette comprises a nucleotide sequence
encoding the 5 UTR having at least 60%, at least 70%, at least 80%, at least 85%, at least
90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least
97%, at least 98%, at least 99%, or 100% sequence identity to a nucleotide sequence
encoding a consecutive 300 bp of a human GJB2 gene 5' UTR (e.g., the human GJB2 gene
exon 1 5' UTR) as set forth in SEQ ID NO: 53. In some embodiments, an exemplary
nucleotide sequence encoding the 300 bp of the human GJB2 gene exon 1 5' UTR has a
nucleotide sequence as set forth in SEQ ID NO: 53:
GGGGTGCGGTTAAAAGGCGCCACGGCGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGLGLG
CTCCTCTCCCCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAG
GAGCCCCAGCGCAGAGACCCCAACGCCGAGACCCCCGLLCLCCGGLLCCGLCCGCGCTTICCTCCC
GACGCAGAGCAAACCGCCCAGAGTAG

[0085] In some embodiments, the cell specific GJB2 expression is achieved by incorporation
of a nucleotide sequence encoding a basal promoter and a G/B2 5" UTR or a portion thereof
(basal promoter/5’ UTR). In some embodiments, an expression cassette (e.g., GJB2
expression cassette) comprises a nucleotide sequence encoding a 5’ UTR. In some
embodiments, the isolated nucleic acid can further comprise additional nucleotide sequence
encoding one or more GJB2 GREs (e.g., G/B2 enhancers). The nucleotide sequence encoding
the GJB2 GREs and the nucleotide sequence encoding the basal promoter/5’' UTR can be

placed in any order. In some embodiments, the nucleotide sequence encoding the GJ/B2
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GRE:s is placed 5' to the nucleotide sequence encoding the basal promoter/5’ UTR. In some
embodiments, the isolated nucleic acid comprising a nucleotide sequence encoding a GJB2
basal promoter/5' UTR is also capable of expressing GJB2 in a cell-specific manner (e.g.,
expressing GJB2 in cells that normally express it). In some embodiments, the nucleotide
sequence encoding the basal promoter/5' UTR comprises a portion of a nucleotide sequence
encoding a full-length human GJB2 gene 5' UTR. In some embodiments, the 5' UTR
comprises at least 100 consecutive nucleotides, at least 200 consecutive nucleotides, at least
300 consecutive nucleotides, at least 400 consecutive nucleotides, at least 500 consecutive
nucleotides, at least 600 consecutive nucleotides, at least 700 consecutive nucleotides, at least
800 consecutive nucleotides, at least 900 consecutive nucleotides, at least 1000 consecutive
nucleotides, or more of a native full-length 5' UTR (e.g., the GJB2 5' UTR). In some
embodiments, the 5' UTR is a human GJB2 gene exon 1 5' UTR. In some embodiments, the
expression cassette comprises a nucleotide sequence encoding a basal promoter/5' UTR
having at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to a nucleotide sequence encoding the basal promoter
and about 300 bp of a human GJB2 gene 5' UTR (e.g., the human GJB2 gene exon 1 5' UTR)
(SEQ ID NO: 30). In some embodiments, an exemplary nucleotide sequence encoding the
300 bp of the human GJB2 gene basal promoter/exon 1 5' UTR has a nucleotide sequence as
set forth in SEQ ID NO: 30:

GGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGA
GGCCGGGCGCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACTTTCCCAGTCTCCGAGGGAAG
AGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAGACAGGTGTTIGCGGCCCCGCA
GCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCTCGGCGGLCGCCCGGCCCAGGALCCCGLL
TAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGACCCCLGLCCLaGLeeceaeea
CGCTITCCTCCCGACGCAGAGCAAACCGCCCAGAGTAG

[0086] In some embodiments, a nucleotide sequence encoding a basal promoter/5' UTR (e.g.,
a human GJB2 basal promoter/exon 1 5 UTR) within the expression cassette (e.g., GIB2
expression cassette) further comprises an intron or a portion thereof. In some embodiments,
the expression cassette of the isolated nucleic acid (e.g., GJB2 expression cassette) further
comprises a conserved sequence of intron 1 of the G/B2 gene. In some embodiments, the
nucleotide sequence encoding an intron (e.g., human GJB2 intron 1) has at least 80%, at least
85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%, at least 99%, or 100% sequence identity to SEQ ID NO: 54.
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An exemplary nucleotide sequence encoding the conserved sequence of GJBZ intron 1 is set
forth in SEQ ID NO: 54:

AAGCAGGTGAGTTTGIGGTGICGCCGATGTICCCTTICGGGGTACTCTAGCGCAGCCGCCTGGL
TACTTGACCCACTGCCACCAAACGTITTTAAATTCACCGAAAGCTITAGCTITCGAAGCAAAGCT
CCGITTCGCCGGTGAAGCAGGAAGCCTTCGCTGCAGGAACTGACCTTTACCTCTTGGAGCGG
CTTCTGCAGAAAAATCCCCGGGCAGAGATTTGGGCGGAGTTTGCCTAGAACTAACGCGGAGC
CAGCCGATCCCGGCCTACCCCGGGGCCAAGATTITTAAGGGGTGAAGAGTCCCTITTTGCCTTT
TCTGGATCCTIGGTGATTCACCTAGTGTCTTCCCTAAGGAACTGAACCAACTCCTICCGCTGGC
CTCIGGCAGCCCTCCAGGCGGTGCAGGATGGCGTGGGCCCGGTAGGAAGCTGCATGTAACCG
CCCAGGGTCGGGAGGCCAGGAGGGCAGCTCCTCCTCTGACTTGAATATTGAAAACAAGAGGA
TGCTTTTAAGAAAAAGAAGAAGGAGGATTCACTACCAGCICTGAAGGGTGGAAAAGAGATGA
TTCATCCGGATTGTGGAGAGGGTGGAATCTTGTITAGGAGAGCGTTGGTTGTGGCAGGCAGG
GTGTAACTATGAATCAGTGAAGACAATTCACATCCTGGGATGAAAAGAAGGCCATGGGCTCA
CAGGAGATTATCCACTGGCCTICTCCACATCCGCTTGCAGTAAGGAGTGTGGGACTCTCCCAA
GCTTICAGCGCTGAACTGCAATGCAGTGACGTCGCTTAAGA

[0087] In some embodiments, the nucleotide sequence encoding a basal promoter/5’
UTR/intron has at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or
100% sequence identity to SEQ ID NO: 31. An exemplary nucleotide sequence encoding
human GJB2 basal promoter/5'UTR/conserved sequence of intron 1 is set forth in SEQ ID
NO: 31:

GGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGA
GGCCGGGCGCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACTTTCCCAGTCTCCGAGGGAAG
AGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAGACAGGTGTTIGCGGCCCCGCA
GCGCCCGCGCGCICCTCICCCCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCC
TAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGACCCCCGLCCCCGGLCCCCGLLG
CGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCAGGTGAGTTTGTIGGTGTCGCC
GATGTCCCTTCGGGGTACTCTAGCGCAGCCGCCTGGCTACTTGACCCACTGCCACCAAACGT
TTTAAATTCACCGAAAGCTTAGCTTCGAAGCAAAGCTCCGTTTCGCCGGTGAAGCAGGAAGC
CTTCGCTGCAGGAACTGACCTTTACCTCITGGAGCGGCTITCTGCAGAAAAATCCCCGGGCAG
AGATTIGGGCGGAGTTITGCCTAGAACTAACGCGGAGCCAGCCGATCCCGGCCTACCCCGGGE
CCAAGATTTTAAGGGGTGAAGAGTCCCITTTGCCTTTTICTGGATCCTGGTGATTCACCTAGT
GTCTTCCCTAAGGAACTGAACCAACTCCTCCGCTGGCCTCTGGCAGCCCTCCAGGCGGTGCA
GGATGGCGTIGGGCCCGGTAGGAAGCTGCATGTAACCGCCCAGGGTCGGGAGGCCAGGAGGGL
AGCTCCTCCTCTGACTITGAATATTGAAAACAAGAGGATGCTITTTAAGAAAAAGAAGAAGGAG
GATTCACTACCAGCTICTGAAGGGTGGAAAAGAGATGATTCATCCGGATTGTGGAGAGGGTGG
AATCTIGTTTAGGAGAGCGTTIGGTIGTGGCAGGCAGGGTGTAACTATGAATCAGTGAAGACA
ATTCACATCCTGGGATGAAAAGAAGGCCATGGGCTCACAGGAGATTATCCACTGGCCTCTCC
ACATCCGCTTGCAGTAAGGAGTGTGGGACTCTCCCAAGCTTICAGCGCTGAACTGCAATGCAG
TGACGTICGCTTAAGA

[0088] In some embodiments, the expression cassette (e.g., GJB2 expression cassette)

comprises a nucleotide sequence encoding a proximal promoter of the human GJB2 gene. In
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some embodiments, the proximal promoter of the human GJB2 gene has at least 60%, at least
T0%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100% sequence
identity to the nucleotide sequence set forth in SEQ ID NO: 102. In some embodiments, an
exemplary nucleotide sequence encoding the human GJBZ2 gene proximal promoter has a
nucleotide sequence as set forth in SEQ ID NO: 102. In some embodiments, the expression
cassette (e.g., GJB2 expression cassette) comprises SEQ ID NO: 102:
GACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCG
GGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGCCLCGCGGCGCCGCCCCCTCCGT
[0089] In some embodiments, the expression cassette (e.g., GJB2 expression cassette)
comprises a nucleotide sequence encoding a 5' UTR of the human GJB2 gene. In some
embodiments, the 5' UTR of the human GJB2 gene has at least 60%, at least 70%, at least
80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least
95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100% sequence identity to the
nucleotide sequence set forth in SEQ ID NO: 103 or CC. In some embodiments, an
exemplary nucleotide sequence encoding the human GJB2 gene 5' UTR has a nucleotide
sequence as set forth in SEQ ID NO: 103 or CC. In some embodiments, an exemplary
nucleotide sequence encoding the human GJB2 gene 5' UTR has a nucleotide sequence
comprising SEQ ID NO: 103 and SEQ ID NO: 104. In some embodiments, the expression
cassette (e.g., GIB2 expression cassette) comprises SEQ ID NO: 103:

AACTTTCCCAGTCTCCGAGGGAAGAGGCGGGGTIGTGGGGTGCGGTTAARAGGCGCCACGGCG
GGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCTCG
GCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAALCGLC
GAGACCCCCGCCCCGGCCCCGCCGCGCTTICCTCCCGACGCAG

[0090] In some embodiments, the expression cassette (e.g., GJB2 expression cassette)
comprises SEQ ID NO: 104:

AGCAAACCGCCCAGAGTAGAAG

[0091] In some embodiments, the expression cassette (e.g., GJB2 expression cassette)
comprises a nucleotide sequence encoding a proximal promoter and a 5" UTR of the human
GJB2 gene. In some embodiments, the proximal promoter and the 5' UTR of the human
GJB2 gene has at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least
91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99%, or 100% sequence identity to the nucleotide sequence set forth in SEQ ID

NO: 105. In some embodiments, an exemplary nucleotide sequence encoding the human
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GJB2 gene proximal promoter and 5' UTR has a nucleotide sequence as set forth in SEQ ID
NO: 105. In some embodiments, the expression cassette (e.g., GJB2 expression cassette)
comprises SEQ ID NO: 105:
GACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCG
GGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACT
TTCCCAGTCTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAG
ACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCTCGGLGE
CGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGA
CCCCCGCCCCGGCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTAGAAG
[0092] An isolated nucleic acid described herein may also contain an artificial intron,
desirably located between the promoter/enhancer sequence and the protein coding sequence
(e.g., nucleotide sequence encoding GJB2 protein). In some embodiments, an intron is a
synthetic or artificial (e.g., heterologous) intron. Examples of synthetic introns include an
intron sequence derived from SV-40 (referred to as the SV-40 T intron sequence) and intron
sequences derived from chicken beta-actin gene. In some embodiments, a transgene
described by the disclosure comprises one or more (1, 2, 3, 4, 5, or more) artificial introns. In
some embodiments, the one or more artificial introns are positioned between a promoter and
a nucleotide sequence encoding the GJB2 protein.

[0093] In some embodiments, the expression cassette (e.g., the GIB2) further comprises a
nucleotide sequence encoding a 3" UTR located 3’ of the nucleotide sequence encoding the
GJB2 protein. In some embodiments, the 3' UTR is a GJB2 gene 3' UTR. In some
embodiments, the 3’UTR is a G/B2 gene exon 2 3' UTR. In some embodiments, the
nucleotide sequence encoding the 3' UTR has at least 60%, at least 70%, at least 80%, at least
85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%, at least 99%, or 100% sequence identity to SEQ ID NO: 32.
An exemplary nucleotide sequence encoding GJB2 gene exon 2 3' UTR is set forth in SEQ
ID NO: 32:

CGCATTGCCCAGTTIGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCT
CAGCTGTCAAGGCTCAGICGCTAGCATTITCCCAACACAAAGATTCTGACCTTAAATGCAACC
ATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCT
AAAGCCTCAAAACAAAGGCCTAATTCTATGCCTGTCTTAATTTTCTTTCACTTAAGTTAGTT
CCACTGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACTTTCATATTTTAAACAGAG
GATATCGGCATTIGTTTCTTICTCTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACA
CAGAGAAGGTTTGGGTGTICCTCCIGGGGITCTTITITTGCCAACTTTCCCCACGTTAAAGGTGA
ACATTGGTICTTITCATITGCTTTGGAAGTTTTAATCTCTAACAGTGGACAAAGTTACCAGTG
CCTTAAACTCTGTTACACTITTTGGAAGTGAAAACTTTGTAGTATGATAGGTTATTTTGATG
TAAAGATGTTCTGGATACCATTATATGTTCCCCCTGTTTCAGAGGCTCAGATTGTAATATGT
AAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTITTTGGTTATGAATACT
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TTGCAGCACAGCTGAGAGGCTGTCTGTTGTATTCATTGTGGTCATAGCACCTAACAACATTG
TAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGCAAATGGCC
TCATGTCAAATATTTAGATGTAATTTTIGTGTAAGAAATACAGACTGGATGTACCACCAACTA
CTACCTGTAATGACAGGCCTGTCCAACACATCTCCCITTTICCATGACTGTGGTAGCCAGCAT
CGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAGTACCATTTAATG
GGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAACAGATTTGGAAAGA
CTGGACTCTAAAGTCTGTITGATTAAAGATGAGCTTTGTCTACTTCAAAAGTTTIGTTTGCTTA
CCCCTTCAGCCTCCAATTTTITAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAG
CTAAGGTTITAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTGCCATTAT
GCTTGACATGGTTTCCAAAAAATGGTACTCCACATATTTCAGTGAGGGTAAGTATTTTCCTG
TTGTCAAGAATAGCATTGTAAAAGCATTTTGTAATAATAAAGAATAGCTTTAATGATATGCT
TGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTAAAATATAATCTCTAT
AATAA

[0094] In some embodiments, the expression cassette of the isolated nucleic acid comprises a
de-targeting agent that restricts or reduces the transgene expression (e.g., GJB2 expression) in
a cell type (e.g., hair cell or spiral ganglion neurons). In some embodiments, incorporation of
one or more miRNA binding sites into an expression allows for de-targeting of transgene
expression in a cell-type specific manner (e.g., in hair cell or spiral ganglion neurons). In
some embodiments, one or more miRNA binding sites are positioned in the 3' UTR (e.g.,
GJB2 exon 2 3' UTR of the expression cassette of the isolated nucleic acid).

[0095] In some embodiments, an expression cassette comprises one or more (e.g., 1, 2, 3, 4,
5, or more) miRNA binding sites that de-target expression of GJBZ2 from cells that do not
normally express GJB2 (e.g., hair cell or spiral ganglion neurons). In some embodiments, the
expression cassette of the isolated nucleic acid comprises one or more miR binding sites for
detargeting neuron cells (e.g., spiral ganglion neurons), e.g., binding sites for neuron enriched
miRs as described in Jovici¢ et al., Comprehensive Expression Analyses of Neural Cell-
Type-Specific miRNAs Identify New Determinants of the Specification and Maintenance of
Neuronal Phenotypes, J Neurosci. 2013 Mar 20; 33(12): 5127-5137, which is incorporated
herein by reference. Non-limiting examples of neuron enriched miRs include miR-124, miR-
127, miR-129, miR-129%, miR-136, miR-136*, miR-137, miR-154, miR-300-3p, miR-323,
miR-329, miR-341, miR-369-5p, miR-376a, miR-376b-3p, miR-376¢, miR-379, miR-382,
miR-382%, miR-410, miR-411, miR-433, miR-434, miR-495, miR-541, miR-543*, miR-
551b, miR-143, miR-449a, miR-219-2-3p, miR-126, miR-126*, miR-141, miR-142-3p,
miR-142-5p, miR-146a, miR-150, miR-200c, or miR-223. In some embodiments, the
expression cassette of the isolated nucleic acid comprises one or more miR binding sites for
detargeting hair cells (e.g., inner or outer hair cell), e.g., binding sites for hair cell enriched

miRs as described in Li et al., MicroRNAs in hair cell development and deafness, Curr Opin
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Otolaryngol Head Neck Surg. 2010 Oct; 18(5): 459-465, which is incorporated herein by
reference. Non-limiting examples of neuron enriched miRs include miR-96, miR-182, miR-
183, miR-18a, or miR-99a. In some embodiments, the G/B2 exon 2 3' UTR of the expression
cassette comprises one or more miR binding sites for detargeting neuron cells and hair cells.
In some embodiments, the GJB2 exon 2 3" UTR of the expression cassette comprises one or
more miR binding sites for miR-124.

[0096] Aspects of the disclosure relate to gene therapy vectors comprising an isolated nucleic
acid as described herein. A gene therapy vector may be a viral vector (e.g., a lentiviral
vector, an adeno-associated virus vector, an adenoviral (Ad) vector, etc.), a plasmid, a closed-
ended DNA (e.g., ceDNA), a lipid/DNA nanoparticle, efc. In some embodiments, a gene
therapy vector is a viral vector. In some embodiments, an expression cassette encoding a
protein (e.g., GIB2 protein) is flanked by one or more viral replication sequences, for
example, lentiviral long terminal repeats (LTRs) or adeno-associated virus (AAV) inverted
terminal repeats (ITRs).

[0097] The isolated nucleic acids of the disclosure may be recombinant adeno-associated
virus (AAV) vectors (rAAV vectors). In some embodiments, an isolated nucleic acid as
described by the disclosure comprises two adeno-associated virus (AAV) inverted terminal
repeat (ITR) sequences, or variants thereof. The isolated nucleic acid (e.g., the recombinant
AAY vector) may be packaged into a capsid protein and administered to a subject and/or
delivered to a selected target cell. “Recombinant AAV (rAAV) vectors” are typically
composed of, at a minimum, an expression cassette (e.g., expression cassette for GJB2), and
5"and 3" AAYV inverted terminal repeats (ITRs). The isolated nucleic acids may also
comprise a region encoding, for example, 5’ and 3’ untranslated regions (UTRs), and/or an
expression control sequence (e.g., a poly-A tail).

[0098] Generally, ITR sequences are about 145 bp in length. Preferably, substantially the
entire sequence encoding the ITR is used in the isolated nucleic acid, although some degree
of minor modification of these sequences is permissible. The ability to modify these ITR
sequences is within the skill of one in 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)). An example of such a
molecule employed in the present invention is an isolated nucleic acid comprising an
expression cassette encoding a GJB2 protein, in which the expression cassette comprising the
nucleotide sequences GJB2 protein and GJB2 gene regulatory elements (GREs) are flanked
by the 5" and 3" AAV ITR sequences. The AAV ITR sequences may be obtained from any
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known AAYV, including presently identified mammalian AAV types. In some embodiments,
the isolated nucleic acid (e.g., the rAAV vector) comprises at least one ITR having a serotype
selected from AAV1, AAV2, AAVS, AAV6, AAV6.2, AAVT, AAVS, AAVY, AAV10,
AAV11, and variants thereof. In some embodiments, the isolated nucleic acid comprises a
region (e.g., a first region) encoding an AAV2 ITR.

[0099] In some embodiments, the isolated nucleic acid further comprises a region (e.g., a
second region, a third region, a fourth region, efc.) comprising a second AAV ITR. In some
embodiments, the second AAV ITR has a serotype selected from AAV1, AAV2, AAVS,
AAV6, AAV6.2, AAVT, AAVS, AAV9, AAV10, AAV11, and variants thereof. In some
embodiments, the second AAV ITR is an AAV2 ITR. In some embodiments, the second ITR
is a mutant ITR that lacks a functional terminal resolution site (TRS). The term “lacking a
terminal resolution site” can refer to an AAV ITR that comprises a mutation (e.g., a sense
mutation such as a non-synonymous mutation, or missense mutation) that abrogates the
function of the terminal resolution site (TRS) of the ITR, or to a truncated AAV ITR that
lacks a nucleic acid sequence encoding a functional TRS (e.g., a ATRS ITR, or AITR).
Without wishing to be bound by any particular theory, an rAAV vector comprising an ITR
lacking a functional TRS produces a self-complementary rAAV vector, for example, as
described by McCarthy (2008) Molecular Therapy 16(10):1648-1656. In some embodiments,
the isolated nucleic acid comprises a 5' AAV2 ITR and a 3’ AAV2 ITR.

[00100] An exemplary 5" AAV2 ITR nucleotide sequence is set forth in SEQ ID NO: 34:

TTGGCCACTCCCTCICTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCG
ACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCA
ACTCCATCACTAGGGGTTCCTAGAT

[00101] An exemplary 5' ITR nucleotide sequence is set forth in SEQ ID NO: 106:

CTGCGCGCTICGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTICGGGCGACCTITTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGG
GTTCCT

[00102] exemplary 3" AAV2 ITR nucleotide sequence is set forth in SEQ ID NO: 35:

CCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCG
GGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCA
GAGAGGGAGTGGCCA

[00103] An exemplary 3' ITR nucleotide sequence is set forth in SEQ ID NO: 107:

AGGAACCCCTAGTGATGGAGTITGGCCACTCCCTCICTGCGCGCTCGCTCGCTCACTGAGGCC
GGGCGACCAAAGGTCGCCCGACGCCCGGGCTTITGCCCGGGCGGCCTCAGTGAGCGAGCGAGC
GCGCAG
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[00104] In some embodiments, the isolated nucleic acid (e.g., TAAV vector) described herein
comprises a 5' ITR sequence having at least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99%, or 100% sequence identity to SEQ ID NO: 34 or 106.
[00105] In some embodiments, the isolated nucleic acid (e.g., TAAV vector) described herein
comprises a 3' ITR sequence having at least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99%, or 100% sequence identity to SEQ ID NO: 35 or 107.
[00106] In some embodiments, the isolated nucleic acid (e.g., TAAV vector) described herein
comprises a posttranscriptional response element. As used herein, the term
“posttranscriptional response element” refers to a nucleic acid sequence that, when
transcribed, adopts a tertiary structure that enhances expression of a gene. Examples of
posttranscriptional regulatory elements include, but are not limited to, woodchuck hepatitis
virus posttranscriptional regulatory element (WPRE), mouse RNA transport element (RTE),
constitutive transport element (CTE) of the simian retrovirus type 1 (SRV-1), the CTE from
the Mason-Pfizer monkey virus (MPMYV), and the 5' untranslated region of the human heat
shock protein 70 (Hsp70 5' UTR). In some embodiments, the isolated nucleic acid (e.g.,
rAAV vector) comprises a woodchuck hepatitis virus posttranscriptional regulatory element
(WPRE).

[00107] In some embodiments, the isolated nucleic acid (e.g., TAAV vector) described herein
comprises a posttranscriptional response element having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least
95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100% sequence identity to
SEQ ID NO: 108. An exemplary posttranscriptional response element is set forth in SEQ ID
NO: 108:

GATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTICTTAACTATGTTGC
TCCTTTITACGCTATGTGGATACGCIGCTTTAATGCCTTIGTATCATGCTATTGCTITCCCGTA
TGGCTTITCATTTTCICCTCCTTGTATAAATCCTGGTTGCTGTCICTTTATGAGGAGTIGTGG
CCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTG
GGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCA
CGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACT
GACAATTCCGTGGIGTTGTCGGGGAAATCATCGTCCTITITCCTITIGGCTIGCTCGCCTGIGTTGC
CACCTGGATTCTGCGCGGGACGTICCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACC
TTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAG
ACGAGTICGGATICTCCCTTTGGGCCGCCTCCCCGCATCGGACTAG
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[00108] In some embodiments, the vector further comprises conventional control elements
which are operably linked with elements of the GJB2 coding sequence in a manner that
permits its transcription, translation, and/or expression in a cell transfected with the vector or
infected with the virus produced by the disclosure. Expression control sequences include
appropriate transcription initiation, termination; efficient RNA processing signals, such as
splicing and polyadenylation (polyA) signals; sequences that stabilize cytoplasmic mRNA;
sequences that enhance translation efficiency (e.g., Kozak consensus sequence); sequences
that enhance protein stability. A polyadenylation sequence generally is inserted following the
coding sequences and optionally before a 3" AAV ITR sequence. A rAAV construct useful in
the disclosure may also contain an intron, desirably located between the promoter/enhancer
sequence and the transgene.

[00109] In some embodiments, the isolated nucleic acid (e.g., TAAV vector) described herein
comprises a polyadenylation signal sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%,
at least 96%, at least 97%, at least 98%, at least 99%, or 100% sequence identity to SEQ ID
NO: 109. An exemplary polyadenylation signal sequence is set forth in SEQ ID NO: 109:

GTCGACTAGAGCTICGCTGATCAGCCTCGACTGIGCCTICTAGTITGCCAGCCATCTGTIGTTT
GCCCCTCCCCCGTGCCTTICCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTITCCTAATAA
AATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGG
GCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGA

[00110] In some embodiments, an AAV vector described herein comprises a GJB2 proximal
promoter (e.g., SEQ ID NO: 102), a GIB2 5'UTR (e.g., SEQ ID NO: 103 and CC), a
nucleotide sequence encoding a GJIB2 gene product (e.g., SEQ ID NO: 2), a GJB2 3' UTR
(e.g., SEQ ID NO: 32), a WPRE (e.g., SEQ ID NO: 108), and a bovine growth hormone poly
A signal (e.g., SEQ ID NO: 109). In some embodiments, an AAV vector described herein
comprises a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99%, or 100% sequence identity to SEQ ID NO: 110. An
exemplary AAV vector sequence is set forth in SEQ ID NO: 110:

GACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCG
GGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACT
TTCCCAGTCTCCGAGGGAAGAGGCGGGGTIGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAG
ACAGGTIGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTICTCCCCGACTCGGAGCCCCTCGGLGE
CGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGA
CCCCCGCCCCGGCCCCGCCGCGCTITCCTCCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCG
GATCCGCCACCATGGATIGGGGCACGCTIGCAGACCGATCCTGGGGGGTGTGAACAAACACTCC
ACCAGCATTGGAAAGATCTGGCTCACCGTCCTICTTCATTTTITCGCATTATGATCCTCGTIGT
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GGCTGCAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCTGCAACACCCTGCAGCCAG
GCTGCAAGAACGTIGTGCTACGATCACTACTTCCCCATCTCCCACATCCGGCTATGGGCCCTIG
CAGCTGATCTITCGIGTCCACGCCAGCGCICCTAGTGGCCATGCACGTGGCCTACCGGAGACA
TGAGAAGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGA
TCAAAACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAAGCAGCATCTTC
TTCCGGGTCATCTTCGAAGCCGCCTTCATGTACGTICTICTATGTCATGTACGACGGCTTCTC
CATGCAGCGGCTGGTGAAGTGCAACGCCTIGGCCTITGTCCCAACACTGTIGGACTIGCTTITIGTGT
CCCGGCCCACGGAGAAGACTGTCTITCACAGTGTITCATGATTGCAGTGTICTGGAATTTIGCATC
CTGCTGAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGGAAGTCAAAAAA
GCCAGTTTACCCATACGATGTTCCAGATTACGCTTAAGGCGCGCCACCCCTGCAGGGAATTC
CGCATTGCCCAGTITIGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCT
CAGCTGTCAAGGCTCAGICGCTAGCATTITCCCAACACAAAGATTCTGACCTTAAATGCAACC
ATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCT
AAAGCCTCAAAACAAAGGCCTAATTICTATGCCTIGTCTTAATTTTCTITTCACTTAAGTTAGTT
CCACTGAGACCCCAGGCIGTITAGGGGTTATTGGTIGTAAGGTACTTTCATATTTTAAACAGAG
GATATCGGCATTTIGTITTCITTCICTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACA
CAGAGAAGGTTTGGGTGTCCTICCTGGGGTTCTTTTTGCCAACTTTCCCCACGTTAAAGGTGA
ACATTGGTICTTTCATTITGCTTTGGAAGTTTTAATCTCTAACAGTGGACAAAGTTACCAGTG
CCTTAAACTCTGITACACTTITTGGAAGTGAAAACTITGTAGTATGATAGGTTATTTIGATG
TAAAGATGTTICTGGATACCATTATATGTTCCCCCTGTTICAGAGGCTCAGATTIGTAATATGT
AAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTITTTGGTTATGAATACT
TTGCAGCACAGCTGAGAGGCTGTCTGTITGTATTCATTGTGGTCATAGCACCTAACAACATTG
TAGCCTICAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGCAAATGGCC
TCATGTCAAATATTTAGATGTAATTTTIGTGTAAGAAATACAGACTGGATGTACCACCAACTA
CTACCTGTAATGACAGGCCTGTCCAACACATCTCCCTITTTCCATGACTGTGGTAGCCAGCAT
CGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAGTACCATTTAATG
GGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTITCTGTICGTTAAAAACAGATTTGGAAAGA
CTGGACTCTAAAGTICTGTITIGATTAAAGATGAGCTITTGTICTACTTCAAAAGTTIGTTTGCTTA
CCCCTTCAGCCTCCAATTTTTTAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAG
CTAAGGTTITAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTGCCATTAT
GCTIGACATGGTTTICCAAAAAATGGTACTICCACATATTTICAGTIGAGGGTAAGTATTTICCTG
TTGTCAAGAATAGCATTGTAAAAGCATTTIGTAATAATAAAGAATAGCTTTAATGATATGCT
TGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTAAAATATAATCTCTAT
AATAATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTTATCGATGATAATC
AACCTCTIGGATTACAAAATTTIGTGAAAGATTIGACTGGTATICTTAACTATGTTGCTCCTTITT
ACGCTATGTGGATACGCTGCTITTAATGCCTTITGTATCATGCTATTGCTTCCCGTATGGCTTT
CATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTICTTTATGAGGAGTTGTGGCCCGTTG
TCAGGCAACGTIGGCGTGGTGTGCACTGTGTITTGCTGACGCAACCCCCACTGGTTGGGGCATT
GCCACCACCTGTCAGCTCCTITTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGA
ACTCATCGCCGCCTGCCTTGCCCGCTIGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATT
CCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGG
ATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTC
CCGCGGCCIGCTGCCGGCTICTGCGGCCICTTCCGCGICTTCGCCTTCGCCCTCAGACGAGTC
GGATCTCCCTTTGGGCCGCCTCCCCGCATCGGACTAGGAATTCATCGATACCGAGCGCTGCT
CGAGAGATCTGTGATAGCGGCCATCAAGCTGGGTCGACTAGAGCTCGCTGATCAGCCTCGAC
TGTGCCTTCTAGTTGCCAGCCATCTGTITGTITTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AAGGTGCCACTICCCACTIGTCCITTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGT
AGGTGICATTCTATTICTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTIGGGAAGA
CAATAGCAGGCATGCTGGGGA
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[00111] In some embodiments, an AAV vector described herein comprises a 5" ITR (e.g.,
SEQ ID NO: 106), a GJB2 proximal promoter (e.g., SEQ ID NO: 102), a GJB2 5' UTR (e.g.,
SEQ ID NO: 103 and CC), a nucleotide sequence encoding a GJB2 gene product (e.g., SEQ
ID NO: 2), a GJB2 3'UTR (e.g., SEQ ID NO: 32), a WPRE (e.g., SEQ ID NO: 108), a
bovine growth hormong poly A signal (e.g., SEQ ID NO: 109), and a 3" ITR (e.g., SEQ ID
NO: 107). In some embodiments, an AAV vector described herein comprises a nucleotide
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least
91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99%, or 100% sequence identity to SEQ ID NO: 111. An exemplary AAV
vector sequence is set forth in SEQ ID NO: 111:

CTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCARAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTICAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGG
GTTCCTTGTAGTTAATGATTAACCCGCCATGCTACTTATCTACCAGGGTAATGGGGATCCTIC
TAGAACGCGTTTAATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGT
CGGGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGLCCCGLGGL
GCCGCCCCCTCCGTAACTTITCCCAGTCTICCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAA
AAGGCGCCACGGCGGGAGACAGGTGTITGCGGCCCCGCAGCGCCCGCGCGCTCCTICTCCCCGA
CTCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGLCGCA
GAGACCCCAACGCCGAGACCCCCGCCCCGGCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAA
CCGCCCAGAGTAGAAGCGGATCCGCCACCATGGATTGGGGCACGCTGCAGACGATCCIGGGG
GGTGTGAACAAACACTCCACCAGCATTGGAAAGATCTGGCTCACCGTCCTCTICATTITTCG
CATTATGATCCTCGTTGTGGCTGCAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCT
GCAACACCCTGCAGCCAGGCTGCAAGAACGTGTGCTACGATCACTACTTCCCCATCTCCCAC
ATCCGGCTATGGGCCCTGCAGCTGATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCCATGCA
CGTGGCCTACCGGAGACATGAGAAGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAAT
TTAAGGACATCGAGGAGATCAAAACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACC
TACACAAGCAGCATCTTICTTCCGGGTCATCTTCGAAGCCGCCTTCATGTACGTCTTCTATGT
CATGTACGACGGCTITCTCCATGCAGCGGCTGGTGAAGTGCAACGCCTGGCCTIGTCCCAACA
CTGIGGACTIGCTTIGTGTICCCGGCCCACGGAGAAGACTGTCTTICACAGTGTTCATGATTGCA
GTGTCTGGAATTTGCATCCTGCTGAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTG
TTCTGGGAAGTCAAAAAAGCCAGTTTACCCATACGATGTTCCAGATTACGCTTAAGGCGCGC
CACCCCTGCAGGGAATTCCGCATTIGCCCAGTTGTITAGATTAAGAAATAGACAGCATGAGAGG
GATGAGGCAACCCGTGCTICAGCTIGTCAAGGCTCAGTCGCTAGCATTTICCCAACACAAAGATT
CTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACA
ATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCCTGTCTTAATTTT
CTTICACTTAAGTITAGTICCACTIGAGACCCCAGGCTGTITAGGGGTTATTGGTGTAAGGTACT
TTCATATTTTAAACAGAGGATATCGGCATTTGTTITCTTICTCTGAGGACAAGAGAAARAAAGC
CAGGTTCCACAGAGGACACAGAGAAGGTTTGGGTGTCCTCCTGGGGTTICTTTTTGCCAACTT
TCCCCACGTTAAAGGTGAACATTGGTICTTITCATTITGCTTTGGAAGTTTTAATCTCTAACAG
TGGACAAAGTTACCAGTGCCTTAAACTCTIGTTACACTTITTGGAAGTGAAAACTTITGTAGTA
TGATAGGTTATTTTGATGTAAAGATGTTCTGGATACCATTATATGTTCCCCCIGTTTCAGAG
GCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGT
CTTTTIGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTCTGTITGTATTCATTGTGGTCA
TAGCACCTAACAACATTGTAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTIAGTGATGGC
TTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTITGTGTAAGAAATACAGAC
TGGATGTACCACCAACTACTACCTGTAATGACAGGCCTGTCCAACACATCTCCCTTTTICCAT
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GACTGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTG
ACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTITCTGTCGTTA
AAAACAGATTIGGAAAGACTGGACTICTAAAGTICTGTITGATTAAAGATGAGCTTTGTCTACTT
CAAAAGTTTIGTTIGCTTACCCCITCAGCCTCCAATTTITTTAAGTGAAAATATAGCTAATAAC
ATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAA
CCTGAATATTGCCATTATGCTTGACATGGTTTCCAAAAAATGGTACTCCACATATTTCAGTG
AGGGTAAGTATTTTCCIGTTIGTCAAGAATAGCATTGTAAAAGCATTTTGTAATAATAAAGAA
TAGCTTTAATGATATGCTIGTAACTAAAATAATTTITGTAATGTATCAAATACATTTAAAACA
TTAARAATATAATCTCTATAATAATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCA
AGCTTATCGATGATAATCAACCTCTIGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTT
AACTATGTTGCTICCTITTACGCTATGTGGATACGCTIGCTTTAATGCCTTTIGTATCATGCTAT
TGCTTCCCGTATGGCTTTCATTTTCTCCTICCTTGTATAAATCCIGGTTIGCTGICTCTITATG
AGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACC
CCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCT
CCCTATTGCCACGGCGGAACTCATCGCCGCCIGCCTTIGCCCGCTGCTGGACAGGGGCTCGGL
TGTTGGGCACTGACAATTCCGTGGTIGTTGTCGGGGAAATCATCGTCCTTITCCTITGGCIGCTC
GCCTGTGTTGCCACCTGGATTICTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAA
TCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGLC
TTCGCCCTCAGACGAGTCGGATCTCCCTTIGGGCCGCCTICCCCGCATCGGACTAGGAATTICA
TCGATACCGAGCGCTIGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGGTCGACTAGAGC
TCGCTGATCAGCCTCGACTGTGCCTITCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCG
TGCCTTICCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTITCCTAATAAAATGAGGAAATT
GCATCGCATTGTCIGAGTIAGGTGICATICTATICTGGGGGGTGGGGTGGGGCAGGACAGCAA
GGGGGAGGATTGGGAAGACAATAGCAGGCATGCTIGGGGACACGTGCGGACCGAGCGGCCGLG
GTACCAAACCTAGGTAATACCCATTACCCTGGTAGATAAGTAGCATGGCGGGTTAATCATTA
ACTACAAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTICTGCGCGCTCGCTCGCTCACT
GAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTITGCCCGGGCGGCCTCAGTGAGCGA
GCGAGCGCGCAG

[00112] In some embodiments, an AAV vector described herein comprises 5' ITR, a GJB2
basal promoter, a 5" UTR (e.g., G/B2 exon 1 5" UTR), Kozak sequence, nucleotide sequence
encoding a gene product (e.g., GJB2 or GFP), an optional HA tag, a 3' UTR (e.g., G/B2 exon
2 3'UTR), a WPRE, a bovine growth hormone poly A signal, and a 3' ITR (e.g., vector c70).
In some embodiments, an AVV vector described herein comprises a nucleotide sequence at
least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or
100% sequence identity to SEQ ID NO: 36. An exemplary nucleotide sequence for vector
¢70 encoding a mouse GJB2 protein with an HA tag is set forth in SEQ ID NO: 36 (mouse
GJB2 coding sequence in boldface; HA tag underlined):

TTGCTGGCCTTITTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCG
CCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCG
CGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTTAATTAA
GACCTCGAAGGGGACTTGGGGGGTITCGGGGCTTTICGGGGGCGGTCGGGGGTTCGCGGACCCG
GGAAGCTCTGAGGACCCAGAGGCCGGGCGLCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACT
TTCCCAGTCTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAG
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ACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCTCGGLGG
CGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGA
CCCCCGCCCCGGCCCCGCCGCGCTITCCTCCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCG
GATCCGCCACCATGGATTGGGGCACACTCCAGAGCATCCTCGGGGGTGTCAACAAACACTCC
ACCAGCATTGGAAAGATCTGGCTCACGGTCCTCTTCATCTTCCGCATCATGATCCTCGTGGT
GGCTGCAAAGGAGGTGTGGGGAGATGAGCAAGCCGATTTTGTCTGCAACACGCTCCAGCCTG
GCTGCAAGAATGTATGCTACGACCACCACTTCCCCATCTCTCACATCCGGCTCTGGGCTCTG
CAGCTGATCATGGTGTCCACGCCAGCCCTCCTGGTAGCTATGCATGTGGCCTACCGGAGACA
TGAAAAGAAACGGAAGTTCATGAAGGGAGAGATAAAGAACGAGTTTAAGGACATCGAAGAGA
TCAAAACCCAGAAGGTCCGTATCGAAGGGTCCCTGTGGTGGACCTACACCACCAGCATCTTC
TTCCGGGTCATCTTTGAAGCCGTCTTCATGTACGTCTTTTACATCATGTACAATGGCTTCTT
CATGCAACGTCTGGTGAAATGCAACGCTTGGCCCTGCCCCAATACAGTGGACTGCTTCATTT
CCAGGCCCACAGAAAAGACTGTCTTCACCGTGTTTATGATTTCTGTGTCTGGAATTTGCATT
CTGCTAAATATCACAGAGCTGTGCTATTTGTTCGTTAGGTATTGCTCAGGAAAGTCCAAAAG
ACCAGTCTACCCATACGATGTTCCAGATTACGCTTAAGGCGCGCCACCCCTGCAGGGAATTC
CGCATTGCCCAGTTIGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCT
CAGCTGTCAAGGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCTGACCTTAAATGCAACC
ATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCT
AAAGCCTCAAAACAAAGGCCTAATTICTATGCCTGTICTITAATTTTCITTCACTTAAGTTAGTT
CCACTGAGACCCCAGGCTIGTITAGGGGTTATTGGTGTAAGGTACTTTCATATTTTAAACAGAG
GATATCGGCATTTIGTITTCITTCTICTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACA
CAGAGAAGGTTTGGGTGTICCTICCTIGGGGTITCTTITTGCCAACTTTICCCCACGTTAAAGGTGA
ACATTGGTTCITTCATTTGCITTGGAAGTTITTAATCTCTAACAGTGGACAAAGTTACCAGTG
CCTTAAACTICTGTTACACTITTTTIGGAAGTGAAAACTTTGTAGTATGATAGGTTATTTIGATG
TAAAGATGTTCTGGATACCATTATATGTTCCCCCTGTTTCAGAGGCTCAGATTGTAATATGT
AAATGGTATGTCATTCGCTACTATGATTTAATTITGAAATATGGTCTITTTGGTTATGAATACT
TTGCAGCACAGCTGAGAGGCTGTCIGTTGTATTCATTGIGGTCATAGCACCTAACAACATTG
TAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGCAAATGGCC
TCATGTCAAATATTTAGATGTAATTTTGTGTAAGAAATACAGACTGGATGTACCACCAACTA
CTACCTGTAATGACAGGCCTGTCCAACACATCTCCCITTTCCATGACTGTGGTAGCCAGCAT
CGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAGTACCATTTAATG
GGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTITCTGTCGTTAAAAACAGATTTGGAAAGA
CTGGACTCTAAAGTCTGTTGATTAAAGATGAGCTTTGTCTACTTCAAAAGTTTGTTTGCTTA
CCCCTTCAGCCTCCAATTTTTITAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAG
CTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTGCCATTAT
GCTTIGACATGGTTTICCAAAAAATGGTACTCCACATATTTCAGTGAGGGTAAGTATTTICCTG
TTGTCAAGAATAGCATTGTAAAAGCATTTTGTAATAATAAAGAATAGCTTTAATGATATGCT
TGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTAAAATATAATCTCTAT
AATAATTTAAAATCTAATATGGTTTITAATAGAACAGCGATATCAAGCTTATCGATAATCAAC
CTCIGGATTACAAAATTTIGTGAAAGATTGACTGGTATTICTTAACTATGTTGCICCTTITACG
CTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCAT
TTTCTCCTCCTITGTATAAATCCTGGTTIGCTGTICTCTTTATGAGGAGTTGTGGCCCGTTGTCA
GGCAACGTGGCGIGGTGIGCACTIGTGTTITGCTGACGCAACCCCCACTGGTTGGGGCATTGCC
ACCACCTGTCAGCTCCTITTCCGGGACTTTCGCTTTCCCCCTICCCTATTGCCACGGCGGAACT
CATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCG
TGGTGTITGTCGGGGAAATCATCGTCCTITTCCTTGGCTGCTCGCCTATGTTGCCACCTGGATT
CTGCGCGGGACGTCCTTCIGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTITCCTTICCCG
CGGCCTGCTIGCCGGCTCTIGCGGCCTICTTICCGCGICTTCGCCTTICGCCCTCAGACGAGTCGGA
TCTCCCTTTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTG
ATAGCGGCCATCAAGCTGGCTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCC
CGTGCCTTCCTTGACCCIGGAAGGTGCCACTCCCACTGTICCTTITCCTAATAAAATGAGGAAA
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TTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGC
AAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCG
CAGGAACCCCTAGTGATGGAGTIGGCCACTCCCTICTCIGCGCGCTCGCTCGCTCACTGAGGC
CGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTIGCCCGGGCGGCCTCAGTGAGCGAGCGAG
CGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATT
TCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCG
GGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTICCTTT
CGCITTCTICCCTICCTTIICTCGCCACGTITCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGG
GGCTCCCTITTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTIG
GGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTITTTICGCCCTTTGACGTTGGA
GTCCACGTICTTTAATAGTIGGACICTTGITCCAAACTGGAACAACACTCAACCCTATCTCGG
GCTATTCTITTGATTTATAAGGGATTTTIGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTG
ATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTTATGGTGCAC
TCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCG
CTGACGCGCCCTGACGGGCTTGICTGCTICCCGGCATCCGCTTACAGACAAGCTGTGACCGTC
TCCGGGAGCTGCATGTGTCAGAGGTITTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGG
CCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAG
GTGGCACTTTTCGGGGAARATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCA
AATATGTATCCGCTCATGAGACAATAACCCTIGATAAATGCTITCAATAATATTGAAAAAGGAA
GAGTATGAGTATTCAACATTTCCGTGTCGCCCITATTICCCTTITITTTGCGGCATTTTGCCTTIC
CTIGITTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTIGAGAGTTTITCGCCCCGA
AGAACGTTTTCCAATGATGAGCACTITITTAAAGTTCIGCTATGTGGCGCGGTATTATCCCGTA
TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTITGAG
TACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGC
TGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGA
AGGAGCTAACCGCTTITTTGCACAACATGGGGGATCATGTAACTCGCCTTIGATCGTTGGGAA
CCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTICTGCGCTCGGCCCTTCCGGCTGGC
TGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTIGCAGCACT
GGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTA
TGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTG
TCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTITAATTTAARAAG
GATCTAGGTGAAGATCCITTTTGATAATCTCATGACCAAAATCCCTTAACGTIGAGTTITITCGT
TCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTITGAGATCCITTITTTITCTG
CGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGA
TCAAGAGCTACCAACTCTTITTTICCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA
CTGICCTICTAGTIGTAGCCGTAGTITAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACA
TACCTCGCTCTIGCTAATCCIGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTAC
CGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTT
CGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAG
CTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAG
GGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTIGGTATCTTTATAGTC
CTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTITTTGTGATGCTCGTCAGGGGGGCGG
AGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTT

[00113] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
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least 99%, or 100% sequence identity to SEQ ID NO: 61. An exemplary nucleotide sequence
for vector ¢70 encoding a human GJB2 protein with an HA tag is set forth in SEQ ID NO: 61
(human GJB2 coding sequence in boldface; HA tag underlined):

TTGCTGGCCTTITTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCG
CCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCG
CGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTTAATTAA
GACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCG
GGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACT
TTCCCAGTCTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAG
ACAGGIGTTGCGGCCCCGCAGCGCCCGCGCGCTCCICTCCCCGACTCGGAGCCCCTCGGLGE
CGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGA
CCCCCGCCCCGGCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCG
GATCCGCCACCATGGATTGGGGCACGCTGCAGACGATCCTGGGGGGTGTGAACAAACACTCC
ACCAGCATTGGAAAGATCTGGCTCACCGTCCTCTTCATTTTTCGCATTATGATCCTCGTTGT
GGCTGCAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCTGCAACACCCTGCAGCCAG
GCTGCAAGAACGTGTGCTACGATCACTACTTCCCCATCTCCCACATCCGGCTATGGGCCCTG
CAGCTGATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCCATGCACGTGGCCTACCGGAGACA
TGAGAAGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGA
TCAAAACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAAGCAGCATCTTC
TTCCGGGTCATCTTCGAAGCCGCCTTCATGTACGTCTTCTATGTCATGTACGACGGCTTCTC
CATGCAGCGGCTGGTGAAGTGCAACGCCTGGCCTTGTCCCAACACTGTGGACTGCTTTGTGT
CCCGGCCCACGGAGAAGACTGTCTTCACAGTGTTCATGATTGCAGTGTCTGGAATTTGCATC
CTGCTGAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGGAAGTCAAAAAA
GCCAGTTTACCCATACGATGTTICCAGATTACGCTTAAGGCGCGCCACCCCTGCAGGGAATTC
CGCATTGCCCAGTITGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCT
CAGCTGTCAAGGCTCAGICGCTAGCATTITCCCAACACAAAGATTCTGACCTTAAATGCAACC
ATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCT
AAAGCCTCAAAACAAAGGCCTAATTICTATGCCTIGTCTTAATTTTCTITTCACTTAAGTTAGTT
CCACTGAGACCCCAGGCIGTITAGGGGTTATTGGTIGTAAGGTACTTTCATATTTTAAACAGAG
GATATCGGCATTTIGTITTCITTCICTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACA
CAGAGAAGGTTTGGGTGTICCTCCIGGGGTITCTTTITTGCCAACTTTCCCCACGTTAAAGGTGA
ACATTGGTICTTTCATITGCTTTGGAAGTTTTAATCTCTAACAGTGGACAAAGTTACCAGTG
CCTTAAACTICTGTTACACTITTTIGGAAGTGAAAACTTTIGTAGTATGATAGGTTIATTTIGATG
TAAAGATGTTICTGGATACCATTATATGTTCCCCCTIGTTICAGAGGCTCAGATTIGTAATATGT
AAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTTTTGGTTATGAATACT
TTGCAGCACAGCTGAGAGGCTGTCTGTITGTATTCATTGTGGTCATAGCACCTAACAACATTG
TAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTIGATGGCTTATGATAGCAAATGGCC
TCATGTCAAATATTTAGATGTAATTITTGTGTAAGAAATACAGACTGGATGTACCACCAACTA
CTACCTGTAATGACAGGCCTGTCCAACACATCTICCCTITITTCCATGACTGTGGTAGCCAGCAT
CGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAGTACCATTTAATG
GGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTITCTGTICGTTAAAAACAGATTTGGAAAGA
CTGGACTCTAAAGTICTGTITGATTAAAGATGAGCITTGTICTACTTCAAAAGTTIGTTTGCTTA
CCCCTTCAGCCTCCAATTTTTTAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAG
CTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTGCCATTAT
GCTTGACATGGTTITCCAAAAAATGGTACTCCACATATTTCAGTGAGGGTAAGTATTTICCIG
TTGTCAAGAATAGCATTGTAAAAGCATTTIGTAATAATAAAGAATAGCTTTAATGATATGCT
TGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTAAAATATAATCTCTAT
AATAATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTTATCGATAATCAAC
CTCIGGATTACAAAATTTIGTGAAAGATTIGACTGGTATTICTTAACTATGTTGCICCTTITACG
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CTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCAT
TTTCTCCTCCITGTATAAATCCTGGTTIGCTGTICTCTTTATGAGGAGTTGTGGCCCGTTGTCA
GGCAACGTGGCGIGGTGIGCACTIGTGTITGCTGACGCAACCCCCACTGGTTGGGGCATTGCC
ACCACCTGTCAGCTCCITTCCGGGACTTTCGCTTTCCCCCTICCCTATTGCCACGGCGGAACT
CATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCG
TGGTGTITGTCGGGGAAATCATCGTCCTITTCCTTGGCTGCTCGCCTATGTTGCCACCTGGATT
CTGCGCGGGACGTCCTTCIGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTITCCTICCCG
CGGCCTGCTIGCCGGCTCTIGCGGCCTICTTICCGCGICTTCGCCTTICGCCCTCAGACGAGTCGGA
TCTCCCTTTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTG
ATAGCGGCCATCAAGCTGGCTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCC
CGTGCCTTCCTTGACCCIGGAAGGTGCCACTCCCACTGTICCTTITCCTAATAAAATGAGGAAA
TTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTIGGGGTGGGGCAGGACAGC
AAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCG
CAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGC
CGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTIGCCCGGGCGGCCTCAGTGAGCGAGCGAG
CGCGCAGCTIGCCTGCAGGGGCGCCTGATGCGGTATTTICTCCITACGCATCTGTGCGGTATT
TCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCG
GGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTT
CGCITTCTICCCTIICCTTIICTCGCCACGTITCGCCGGCTTITCCCCGTCAAGCTCTAAATCGGG
GGCICCCTTITAGGGTTCCGATTTAGTGCITTACGGCACCTCGACCCCAAAAAACTTGATTTG
GGTGATGGTITCACGTAGTGGGCCATCGCCCTGATAGACGGTTTITTCGCCCTTTGACGTTGGA
GTCCACGTITCTITTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGG
GCTATTCTITTGATTTATAAGGGATTTTIGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTG
ATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTTATGGTGCAC
TCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCG
CTGACGCGCCCTGACGGGCTTIGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTC
TCCGGGAGCTGCATGTGTCAGAGGTITTTCACCGTICATCACCGAAACGCGCGAGACGAAAGGG
CCTCGTGATACGCCTATTITITTATAGGTTAATGTCATGATAATAATGGTITTCTTAGACGTCAG
GTGGCACTTITTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCA
AATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAA
GAGTATGAGTATTICAACATTTCCGTGTICGCCCITATICCCTTIITTTGCGGCATTTTIGCCTTIC
CTGITTTTIGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGA
AGAACGTTTITCCAATGATGAGCACTITTTAAAGTTCTIGCTATGTGGCGCGGTATTATCCCGTA
TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTICAGAATGACTTGGTITGAG
TACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGC
TGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGA
AGGAGCTAACCGCTTTITTGCACAACATGGGGGATCATGTAACTCGCCTITGATCGTTGGGAA
CCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTITACTICTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTICTGCGCTCGGCCCTTCCGGCTGGC
TGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACT
GGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTA
TGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTICACTGATTAAGCATTGGTAACTG
TCAGACCAAGTTTACTCATATATACTTITAGATTGATTTAAAACTTCATTTTTAATTTAAAAG
GATCTAGGTGAAGATCCTTTTITGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGT
TCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCITGAGATCCITTTTITCTG
CGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGA
TCAAGAGCTACCAACTCTTITTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA
CTGTCCTICTAGTIGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACA
TACCTCGCTCIGCTAATCCIGTTACCAGTIGGCTGCTGCCAGTGGCGATAAGTCGTGTCTITAC
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CGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTT
CGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAG
CTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAG
GGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTIGGTATCTTTATAGTC
CTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTITTTGTGATGCTCGTCAGGGGGGCGG
AGCCTATGGAAAAACGCCAGCAACGCGGCCTTTITTACGGTTCCTGGCCTT

[00114] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 62. An exemplary nucleotide sequence
for vector ¢70 encoding a mouse GJB2 protein with an HA tag is set forth in SEQ ID NO: 62
(mouse GJB2 coding sequence in boldface; no HA tag):

CAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAG
GCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTG
GTAACTGTCAGACCAAGTTTACTICATATATACTTTAGATTGATTTAAAACTTCATTTTTAAT
TTAAAAGGATCTAGGTGAAGATCCTTITTGATAATCTCATGACCAAAATCCCTTAACGTGAG
TTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTICTTGAGATCCTITT
TTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTIGGTTITIGTT
TGCCGGATCAAGAGCTACCAACTCITTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATA
CCAAATACTGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACC
GCCTACATACCTCGCTCIGCTAATCCTIGTITACCAGTGGCTGCTIGCCAGTGGCGATAAGTCGT
GTCITACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACG
GGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA
GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAA
GCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTICCAGGGGGAAACGCCTGGTATCTT
TATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTICGATTITTTGTGATGCTCGTICAGG
GGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTITTTTACGGTTICCTGGCCTTTTGCT
GGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCLCGG
GCAAAGCCCGGGCGTCGGGCCGACCTITTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAG
AGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTTAATTAAGACCT
CGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAG
CTCTGAGGACCCAGAGGCCGGGCGCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACTTTCCC
AGTCTCCGAGGGAAGAGGCGGGGTGTIGGGGTIGCGGTITAAAAGGCGCCACGGCGGGAGACAGE
TGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCTCGGLGGLGLCC
GGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGALCCCCC
GCCCCGGCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCGGATCC
GCCACCATGGATTGGGGCACACTCCAGAGCATCCTCGGGGGTGTCAACAAACACTCCACCAG
CATTGGAAAGATCTGGCTCACGGTCCTCTTCATCTTCCGCATCATGATCCTCGTGGTGGCTG
CAAAGGAGGTGTGGGGAGATGAGCAAGCCGATTTTGTCTGCAACACGCTCCAGCCTGGCTGC
AAGAATGTATGCTACGACCACCACTTCCCCATCTCTCACATCCGGCTCTGGGCTCTGCAGCT
GATCATGGTGTCCACGCCAGCCCTCCTGGTAGCTATGCATGTGGCCTACCGGAGACATGAAA
AGAAACGGAAGTTCATGAAGGGAGAGATAAAGAACGAGTTTAAGGACATCGAAGAGATCAAA
ACCCAGAAGGTCCGTATCGAAGGGTCCCTGTGGTGGACCTACACCACCAGCATCTTCTTCCG
GGTCATCTTTGAAGCCGTCTTCATGTACGTCTTTTACATCATGTACAATGGCTTCTTCATGC
AACGTCTGGTGAAATGCAACGCTTGGCCCTGCCCCAATACAGTGGACTGCTTCATTTCCAGG
CCCACAGAAAAGACTGTCTTCACCGTGTTTATGATTTCTGTGTCTGGAATTTGCATTCTGCT
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AAATATCACAGAGCTGTGCTATTTGTTCGTTAGGTATTGCTCAGGAAAGTCCAAAAGACCAG
TCTAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTGCCCAGTTGTTAGATTAAGAAATAGA
CAGCATGAGAGGGATGAGGCAACCCGTGCTCAGCTGTCAAGGCTCAGTICGCTAGCATTTCCC
AACACAAAGATTCTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTCAGGTGAAACT
CCAGATGCCACAATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCC
TGTCTTAATTITCTITTCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATTG
GTGTAAGGTACTTITICATATTTTAAACAGAGGATATCGGCATTIGTTTCTTTCICTGAGGACA
AGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTITGGGTIGTCCTICCTGGGGTICT
TTTTGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTTCTTTCATTTGCTTTGGAAGTTTT
AATCTCTAACAGTGGACAAAGTTACCAGTGCCTTAAACTCTGTTACACTTTTITGGAAGTGAA
AACTTIGTAGTATGATAGGTTATTTITGATGTAAAGATGTTCTGGATACCATTATATGTTCCC
CCTGTTTCAGAGGCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAAT
TTGAAATATGGTCTITTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTCTGTTGTAT
TCATTGTGGTCATAGCACCTAACAACATTGTAGCCTCAATCGAGTGAGACAGACTAGAAGTT
CCTAGTGATGGCTTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTTGTGTA
AGAAATACAGACTGGATGTACCACCAACTACTACCTIGTAATGACAGGCCTIGTCCAACACATC
TCCCTTITTCCATGACTGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTTG
GGAATTTTATTGACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAG
TTTCTGTCGTTAAAAACAGATTTGGAAAGACTGGACTCTAAAGTICTGTTGATTAAAGATGAG
CTTIGTCTACTTCAAAAGTITTGITTGCTITACCCCTTCAGCCTICCAATTITTTTAAGTGAAAAT
ATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTAT
AGGAAGATTGAACCTGAATATTGCCATTATGCTTGACATGGTTTCCAAARAAATGGTACTCCA
CATATTTCAGTGAGGGTAAGTATITTCCIGTIGTCAAGAATAGCATTGTAAAAGCATTTTGT
AATAATAAAGAATAGCTITTAATGATATGCTITGTAACTAAAATAATTTTGTAATGTATCAAAT
ACATTTAAAACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATGGTTTTAATAGA
ACAGCGATATCAAGCTTATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACT
GGTATTCTTAACTATGTIGCTCCITTTACGCTATGTGGATACGCTGCTITTAATGCCTTITGTA
TCATGCTATTGCTTCCCGTATGGCTITTCATTTTCTCCTCCTTGTATAAATCCTIGGTTGCTGT
CTCITTATGAGGAGTTGTIGGCCCGTTGTCAGGCAACGTGGCGTIGGTGTGCACTGTGTTTGCT
GACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTIGTCAGCTCCTTITCCGGGACTTTCGC
TTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTIGCTGGACAG
GGGCTCGGCTGTTIGGGCACTGACAATTCCGTGGTGTTIGTCGGGGAAATCATCGTCCTITTCCT
TGGCTGCTCGCCTATGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTC
GGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGC
GTCITCGCCTTCGCCCTCAGACGAGTCGGATCTICCCTITITGGGCCGCCTICCCCGCGAATTCAT
CGATACCGAGCGCTIGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTIGCCTICTAG
TTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTC
CCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCA
TGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTIGGCCACTCC
CTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGLT
TTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGG
TATTTTICTCCTITACGCATCIGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTAC
GCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTIGTGGTGGTTACGCGCAGCGTGACCGCTAC
ACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCG
CCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTA
CGGCACCTCGACCCCAAAAAACTTIGATTIGGGTGATGGTITCACGTAGTIGGGCCATCGCCCTG
ATAGACGGTTITTCGCCCTTTIGACGTITGGAGTCCACGTTCITTAATAGTGGACTCTTGTICC
AAACTGGAACAACACTCAACCCTATCTICGGGCTATTICTTTTGATTTATAAGGGATTTTGCCG
ATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAA
AATATTAACGITTACAATTTTATGGTIGCACTICTCAGTACAATCTGCTCTGATGCCGCATAGT
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TAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTIGTCTGCTCCCG
GCATCCGCTTACAGACAAGCTGTGACCGTICTCCGGGAGCTGCATGTGTCAGAGGTTTTCACC
GTCATCACCGAAACGCGCGAGACGAAAGGGCCTICGTGATACGCCTATTITTTATAGGTTAATG
TCATGATAATAATGGTTTCITAGACGTCAGGTGGCACTITTCGGGGAAATGTGCGCGGAACC
CCTATTTGTITTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTG
ATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCC
TTATTCCCTTITITTTGCGGCATTTTGCCTTICCTGTITITTTGCTCACCCAGAAACGCTGGTGAAA
GTAAAAGATGCTGAAGATCAGTTIGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAG
CGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAG
TTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGC
ATACACTATTCTCAGAATGACTTGGITGAGTACTCACCAGTCACAGAAAAGCATCTTACGGA
TGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCA
ACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGG
GATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGA
GCGIGACACCACGATGCCIGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAAC
TACTTACTCTAGCTTICCCGGCAACAATTAATAGACTGGATGCGAGGCGGATAAAGTTGCAGGA
CCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGA
GCGTGGGTCTCGCGGTATCATTG

[00115] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 63. An exemplary nucleotide sequence
for vector ¢70 encoding a mouse GJB2 protein with a HA tag is set forth in SEQ ID NO: 63
(human GJB2 coding sequence in boldface; no HA tag):

CAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAG
GCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTG
GTAACTGTCAGACCAAGTTTACTICATATATACTTTAGATTGATTTAAAACTTCATTTTTAAT
TTAAAAGGATCTAGGTGAAGATCCTTITTGATAATCTCATGACCAAAATCCCTTAACGTGAG
TTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTICTTGAGATCCTTT
TTTTCTGCGCGTAATCTGCTIGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTIGGTTIGTT
TGCCGGATCAAGAGCTACCAACTCTTTITTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATA
CCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACC
GCCTACATACCTCGCTCIGCTAATCCTIGTITACCAGTGGCTGCTIGCCAGTGGCGATAAGTCGT
GTCITACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACG
GGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA
GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAA
GCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTICCAGGGGGAAACGCCTGGTATCTT
TATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTICGATTITTTGTGATGCTCGTICAGG
GGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCT
GGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGG
GCAAAGCCCGGGCGTCGGGCCGACCTITTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAG
AGAGGGAGTGGCCAACTCCATCACTAGGGGTITCCTGCGGCCGCACGCGTTTAATTAAGACCT
CGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAG
CTCTGAGGACCCAGAGGCCGGGCGCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACTTTCCC
AGTCTCCGAGGGAAGAGGCGGGGTGTIGGGGTIGCGGTITAAAAGGCGCCACGGCGGGAGACAGE
TGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCTCGGLGGLGLCC
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GGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGALCCCCC
GCCCCGGCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCGGATCC
GCCACCATGGATTGGGGCACGCTGCAGACGATCCTGGGGGGTGTGAACAAACACTCCACCAG
CATTGGAAAGATCTGGCTCACCGTCCTCTTCATTTTTCGCATTATGATCCTCGTTGTGGCTG
CAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCTGCAACACCCTGCAGCCAGGCTGC
AAGAACGTGTGCTACGATCACTACTTCCCCATCTCCCACATCCGGCTATGGGCCCTGCAGCT
GATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCCATGCACGTGGCCTACCGGAGACATGAGA
AGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGATCAAA
ACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAAGCAGCATCTTCTTCCG
GGTCATCTTCGAAGCCGCCTTCATGTACGTCTTCTATGTCATGTACGACGGCTTCTCCATGC
AGCGGCTGGTGAAGTGCAACGCCTGGCCTTGTCCCAACACTGTGGACTGCTTTGTGTCCCGG
CCCACGGAGAAGACTGTCTTCACAGTGTTCATGATTGCAGTGTCTGGAATTTGCATCCTGCT
GAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGGAAGTCAAAAAAGCCAG
TTTAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTGCCCAGTTGTTAGATTAAGAAATAGA
CAGCATGAGAGGGATGAGGCAACCCGTGCTCAGCTGTCAAGGCTCAGTCGCTAGCATTTCCC
AACACAAAGATTCTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTCAGGTGAAACT
CCAGATGCCACAATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCC
TGTCTTAATTTITCTITTCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATTG
GTGTAAGGTACTTITICATATTTTAAACAGAGGATATCGGCATTIGTTTCTTTCTICTGAGGACA
AGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTITGGGTIGTCCTICCTGGGGTICT
TTTTGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTICTTTCATTTIGCTTTIGGAAGTTTT
AATCTCTAACAGTGGACAAAGTTACCAGTGCCTTAAACTCTIGTTACACTITTTITGGAAGTGAA
AACTTIGTAGTIATGATAGGTTATTITGATGTAAAGATGTICTGGATACCATTATATGTTCCC
CCTGTTTCAGAGGCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAAT
TTGAAATATGGTCTITTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTCTGTTGTAT
TCATTGTGGTCATAGCACCTAACAACATTGTAGCCTCAATCGAGTGAGACAGACTAGAAGTT
CCTAGTGATGGCTTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTTGTGTA
AGAAATACAGACTGGATGTACCACCAACTACTACCTIGTAATGACAGGCCTIGTCCAACACATC
TCCCTTITTCCATGACTGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTTG
GGAATTTTATTGACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAG
TTTCTIGTCGTTAAAAACAGATTTGGAAAGACTGGACTCTAAAGTICTGTTGATTAAAGATGAG
CTTIGTCTACTTCAAAAGTITTGITTGCTITACCCCTTCAGCCTCCAATTITTTTAAGTGAAAAT
ATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTAT
AGGAAGATTGAACCTGAATATTGCCATTATGCTTGACATGGTTTCCAAARAAATGGTACTCCA
CATATTTCAGTGAGGGTAAGTATTITTCCIGTTIGTCAAGAATAGCATTIGTAAAAGCATTITTGT
AATAATAAAGAATAGCTITTAATGATATGCTITGTAACTAAAATAATTTTGTAATGTATCAAAT
ACATTTAAAACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATGGTTTTAATAGA
ACAGCGATATCAAGCTTATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACT
GGTATTCTTAACTATGTIGCTCCITTTACGCTATGTGGATACGCTGCTITTAATGCCTITGTA
TCATGCTATTIGCTTCCCGTATGGCTITTCATTTTCTCCTCCTTGTATAAATCCTIGGTTGCTGT
CTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCT
GACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTITCCGGGACTTTCGC
TTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTIGCTGGACAG
GGGCTCGGCTGTTIGGGCACTGACAATTCCGTGGTGTTIGTCGGGGAAATCATCGTCCTTTCCT
TGGCTGCTCGCCTATGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTC
GGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGC
GTCITCGCCTTCGCCCTCAGACGAGTCGGATCTICCCTITITGGGCCGCCICCCCGCGAATTCAT
CGATACCGAGCGCTIGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTIGCCTICTAG
TTGCCAGCCATCTGTITGTTTIGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTC
CCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCA
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TGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCC
CTCTCTGCGCGCTICGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGLT
TTGCCCGGGCGGCCTICAGTGAGCGAGCGAGCGCGCAGCTIGCCTGCAGGGGCGCCTGATGCGG
TATTTTCTCCTTACGCATCIGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTAC
GCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTAC
ACTTGCCAGCGCCCTAGCGCCCGCTICCTTTCGCTTICTTCCCTTICCTTTCTCGCCACGTTICG
CCGGCTTTCCCCGTICAAGCTCTAAATCGGGGGCTICCCTTTAGGGTTCCGATTTAGTGCTTTA
CGGCACCTCGACCCCAAAAAACTTGATTTIGGGTGATGGTTCACGTAGTGGGCCATCGCCCTG
ATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCC
AAACTGGAACAACACTCAACCCTATCTCGGGCTATICTTTTGATTTATAAGGGATTTTGCCG
ATTTCGGCCTATTGGTTAAAAAATGAGCTGATITAACAAAAATTTAACGCGAATTTTAACAA
AATATTAACGITTACAATTTTATGGTIGCACTICTCAGTACAATCTGCTCTGATGCCGCATAGT
TAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTIGTCTGCTCCCG
GCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACC
GTCATCACCGAAACGCGCGAGACGAAAGGGCCTICGTGATACGCCTATTITTTATAGGTTAATG
TCATGATAATAATGGTTTCTITAGACGTCAGGTGGCACTITTCGGGGAAATGTGCGCGGAACC
CCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTG
ATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCC
TTATTCCCTTITITTTGCGGCATTTTGCCTTICCTGTITITTTGCTCACCCAGAAACGCTIGGTGAAA
GTAAAAGATGCTGAAGATCAGTTIGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAG
CGGTAAGATCCTTGAGAGTITTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAG
TTCTGCTATGTIGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGL
ATACACTATTCTCAGAATGACTTGGTITGAGTACTCACCAGTCACAGAAAAGCATCTTACGGA
TGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCA
ACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGG
GATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGA
GCGIGACACCACGATGCCIGTAGCAATGGCAACAACGTITGCGCAAACTATTAACTGGCGAAC
TACTTACTCTAGCTTICCCGGCAACAATTAATAGACTGGATGCGAGGCGGATAAAGTTGCAGGA
CCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGA
GCGTGGGTICTCGCGGTATCATTG

[00116] In some embodiments, an AAV vector described herein comprises an AAV 5'ITR, a
GJB2 GRE enhancer (hGJB2 GRE]), a GJB2 basal promoter, a G/B2 exon 1 5' UTR, Kozak
sequence, nucleotide sequence encoding a gene product (e.g., GJIB2 or GFP), a GJB2 exon 2
3" UTR, a WPRE, a bovine growth hormone poly A signal, and an AAV 3'ITR (e.g., vector
c81.1).

[00117] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 64. An exemplary nucleotide sequence
for vector c81.1 encoding eGFP is set forth in SEQ ID NO: 64 (hGJB2 GREI underlined;
eGFP coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTITCCGGCTGGCTGGTITTATIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTIC
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GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTIC
TTGAGATCCTITTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTITCAAGAA
CTCIGTAGCACCGCCTACATACCTCGCICTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATCTTTATAGTICCTGTCGGGTTITCGCCACCTCTGACTTGAGCGTCGATTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTIGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTICACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTA
AGAGAGCACTIGGGAAGAGCCCCCGAGGGCAGCCGGGGCTTIGCCGCCTCACCCTITTGGTTT
CACATCCCAGAAATCAGTAAGGCAGGAATTGGAGGCTGCTTCTITGCCTTAGCAACTCGGTGA
CCTTAGGCAGAACAGTTCAGCCTITCTGAGTGTCCTTCCTCTICTGTAAGGGGAGCGTAAACC
GTCCTCCATGCAGAACGTIGTACTIGTGCCTGGCACAGCACTGGGGCATTAGGATCTCCAAATT
AAAGGCTCACICTGCGGGATGGAGGCAGCCACAGCTGGAAGAAGGAACATTTGGGGCCAGAA
GTCCCCCTACCTCCGTCCTAAGAGAGAAGATGGGAATAACGACCCTCGCTGAAATGATTGCT
CTCTGGCCAGCTCGCCTCGCATCCACATCCAAATCTGGGAGGCACAGAGCGCATCAGGACAT
CGGGTTCTGTCAGTIGTAATGGGCGTGGCTCCTGACCTTICTGTCTGTATCAGAGAAGATAAGG
GAGAACATTTGAAAGAAAGGAGAAAGAAGATAGCCACTGGAGAACAGAGCAAAGGAGCCAGC
AGAAAAAGACGAGACGGCTGTAGCCCCACAGGAAGCAGAAACCGATAGGCTAAGTAGGATAC
ACACAAAGAAAAGTAGATCCCGAGAGGCATTTCCCCGAGGGCTTTCATGTIGGTTICTCGTGA
GGAGAAGCTGACTGCAGGGTGTTTGAAAGAACGACTTATGCAGCCATAAAAAATGATGAGTT
CATGTCCTITGTAGGGACATGGATGATTAATTAAGACCTICGAAGGGGACTTGGGGGGTITCGG
GGCITTCGGGGGCGGTCGGGGGTITCGCGGACCCGGGAAGCTCTGAGGACCCAGAGGLCLCGGGL
GCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACTTTCCCAGTCTCCGAGGGAAGAGGCGGGG
TGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAGACAGGTGTTGCGGCCCCGCAGCGLCCCGL
GCGCTCCTCTCCCCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCG
CAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGACCCCCGLCCLCLCGGLCLLCCGCCGLCGCTTCCT
CCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCCATGGTGAGCAAGGGCGAGGAGCTGTTCA
CCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTG
TCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCAC
CGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCT
TCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGC
TACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGT
GAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGG
ACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATG
GCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGG
CAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGC
TGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGC
GATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCT
GTACAAGTAATAAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTGCCCAGTTGTTAGATTA
AGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCTCAGCTGTCAAGGCTCAGTCGCTA
GCATTTCCCAACACAAAGATTCIGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTCA

94



WO 2022/056444 PCT/US2021/050205

GGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAA
TTCTATGCCTGTCTITAATTTTCTTTCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAG
GGGITATTIGGTGTAAGGTACTTICATATTITTAAACAGAGGATATCGGCATTIGTTTCITTICT
CTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTTTGGGTGTICCTCC
TGGGGTTCTTTTTGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTTCTTTCATTTGCTTT
GGAAGTTTITAATCTCTAACAGTGGACAAAGTTACCAGTGCCTTAAACTCTGTTACACTTTTIT
GGAAGTGAAAACTTTGTAGTATGATAGGTITATTITGATGTAAAGATGTTCTGGATACCATTA
TATGTTCCCCCTGTTITCAGAGGCTCAGATTIGTAATATGTAAATGGTATGTCATTICGCTACTA
TGATTTAATTTGAAATATGGTCTTTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGT
CTGTTIGTATTCATTGTGGTCATAGCACCTAACAACATTGTAGCCTCAATCGAGTGAGACAGA
CTAGAAGTICCTAGTGATGGCTTATGATAGCAAATGGCCTCATGTCAAATATTITAGATGTAA
TTTTGTGTAAGAAATACAGACTGGATGTACCACCAACTACTACCTGTAATGACAGGCCTIGTC
CAACACATCTCCCTTTTCCATGACTGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGA
GGTCGCTTIGGGAATTTTATTGACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGG
AGGGAGAAGTITCTGICGTTAAAAACAGATTITGGAAAGACTGGACTICTAAAGTCIGTTGATT
AAAGATGAGCITTGTCTACTTCAAAAGTTIGTTTGCTTACCCCTTCAGCCTCCAATTTTITITA
AGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAG
CAGATCTATAGGAAGATTGAACCTGAATATTGCCATTATGCTTGACATGGTTTCCAAAAAAT
GGTACTCCACATATTTCAGTGAGGGTAAGTATTITITCCIGTTGTCAAGAATAGCATTGTAAAA
GCATTTTGTAATAATAAAGAATAGCTTTAATGATATGCTTIGTAACTAAAATAATTTTGTAAT
GTATCAAATACATTTAAAACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATGGT
TTTAATAGAACAGCGATATCAAGCTTATCGATAATCAACCTCTGGATTACAAAATTTGTGAA
AGATTGACTGGTATTCITAACTATGTITGCTICCTTTTACGCTATGTGGATACGCTGCTTTAAT
GCCITTGTATCATGCTATTIGCTICCCGTATGGCTITTCATTTTICTCCTICCTTGTATAAATCCT
GGTTGCTGTCTCITTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACT
GTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGG
GACTITTCGCTTTCCCCCICCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCT
GCTGGACAGGGGCTICGGCIGTTGGGCACTGACAATTCCGTGGTIGTTGTCGGGGAAATCATCG
TCCTTTCCTTGGCTGCTCGCCTATGTTGCCACCTGGATTICTGCGCGGGACGTCCTITCTGCTA
CGTCCCTTICGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGL
CTCITCCGCGTCTTICGCCITCGCCCTCAGACGAGTCGGATCTCCCTTIGGGCCGCCTCCCCG
CGAATTCATCGATACCGAGCGCIGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGT
GCCTTCTAGTTGCCAGCCATCTGTITGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAG
GTGCCACTCCCACTGTCCTTTICCTAATAAAATGAGGAAATTGCATCGCATTGTICTGAGTAGG
TGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAA
TAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTT
GGCCACTCCCTCTICTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGAC
GCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGLGL
CTGATGCGGTATTTITCTCCTITACGCATCIGTGCGGTATTITCACACCGCATACGTCAAAGCAA
CCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGT
GACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTITTCGCTTTICTTCCCTTICCTTTICTCG
CCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTT
AGTGCITTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCC
ATCGCCCTGATAGACGGTTTITCGCCCTTTIGACGTTIGGAGTCCACGTTCTTTAATAGTGGAC
TCTTGTTCCAARACTGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTITATAAGGG
ATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAARAATTTAACGCGAA
TTTTAACAAAATATTAACGTTTACAATTTTATGGTIGCACTCTCAGTACAATCTGCTCTGATG
CCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGT
CTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAG
GTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTAT
AGGTTAATGTCATGATAATAATGGTITITCTTAGACGTICAGGTIGGCACTTTTICGGGGAAATGTG
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CGCGGAACCCCTATTTGTITTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACA
ATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCC
GTGICGCCCTITATTICCCITITITTIGCGGCATTTIGCCTTICCTGTITTTTGCTCACCCAGAAACG
CTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGA
TCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCA
CTTTTAAAGTTCIGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTC
GGTCGCCGCATACACTATTICTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCA
TCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTIGCCATAACCATGAGTGATAACA
CTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCAC
AACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACC
AAACGACGAGCGTGACACCA

[00118] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 65. An exemplary nucleotide sequence
for vector c81.1 encoding human GJB2 is set forth in SEQ ID NO: 65 (hGJB2 GRE1
underlined; human GJB2 coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTICCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTITCCGGCTGGCTGGTITTATTIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTITTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTICCIGTCGGGTTITCGCCACCTCTGACTTIGAGCGTCGATTTITGTIG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTICACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTA
AGAGAGCACTIGGGAAGAGCCCCCGAGGGCAGCCGGGGCTTIGCCGCCTCACCCTITTGGTTT
CACATCCCAGAAATCAGTAAGGCAGGAATTGGAGGCTGCTTCTITGCCTTAGCAACTCGGTGA
CCTTAGGCAGAACAGTTCAGCCTICTGAGTGTCCTTCCTCTTCTGTAAGGGGAGCGTAAACC
GTCCTCCATGCAGAACGTGTACTGTGCCTGGCACAGCACTGGGGCATTAGGATCTCCAAATT
AAAGGCTCACICTGCGGGATGGAGGCAGCCACAGCTGGAAGAAGGAACATTTGGGGCCAGAA
GTCCCCCTACCTCCGTCCTAAGAGAGAAGATGGGAATAACGACCCTCGCTGAAATGATTGCT
CTCTGGCCAGCTCGCCTCGCATCCACATCCAAATCTGGGAGGCACAGAGCGCATCAGGACAT
CGGGTTCIGTCAGTGTAATGGGCGTGGCTCCTGACCTITCTGTICTGTATCAGAGAAGATAAGG
GAGAACATTTGAAAGAAAGGAGAAAGAAGATAGCCACTGGAGAACAGAGCAAAGGAGCCAGC
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AGAAAAAGACGAGACGGCTGTAGCCCCACAGGAAGCAGAAACCGATAGGCTAAGTAGGATAC
ACACAAAGAAAAGTAGATCCCGAGAGGCATTTCCCCGAGGGCTTTCATGTGGTTTCTCGTGA
GGAGAAGCTGACTIGCAGGGTGTTITGAAAGAACGACTTATGCAGCCATAAAAAATGATGAGTT
CATGTCCTTITGTAGGGACATGGATGATTAATTAAGACCTICGAAGGGGACTTGGGGGGTITCGG
GGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGL
GCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACTTTCCCAGTCTCCGAGGGAAGAGGCGGGEG
TGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAGACAGGTGTTGCGGCCCCGCAGCGLCCCGL
GCGCTCCTCTCCCCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCG
CAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGACCCCLCGLLLCCGGLCCCGCCGCGCTTCCT
CCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCCATGGATTGGGGCACGCTGCAGACGATCC
TGGGGGGTGTGAACAAACACTCCACCAGCATTGGAAAGATCTGGCTCACCGTCCTCTTCATT
TTTCGCATTATGATCCTCGTTGTGGCTGCAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTT
TGTCTGCAACACCCTGCAGCCAGGCTGCAAGAACGTGTGCTACGATCACTACTTCCCCATCT
CCCACATCCGGCTATGGGCCCTGCAGCTGATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCC
ATGCACGTGGCCTACCGGAGACATGAGAAGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAG
TGAATTTAAGGACATCGAGGAGATCAAAACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGT
GGACCTACACAAGCAGCATCTTCTTCCGGGTCATCTTCGAAGCCGCCTTCATGTACGTCTTC
TATGTCATGTACGACGGCTTCTCCATGCAGCGGCTGGTGAAGTGCAACGCCTGGCCTTGTCC
CAACACTGTGGACTGCTTTGTGTCCCGGCCCACGGAGAAGACTGTCTTCACAGTGTTCATGA
TTGCAGTGTCTGGAATTTGCATCCTGCTGAATGTCACTGAATTGTGTTATTTGCTAATTAGA
TATTGTTCTGGGAAGTCAAAAAAGCCAGTTTAAAGGCGCGCCACCCCTGCAGGGAATTCCGC
ATTGCCCAGTTGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCTCAG
CTGICAAGGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCIGACCTITAAATGCAACCATT
TGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCTAAA
GCCTCAAAACAAAGGCCTAATTCTATGCCTGTCTTAATTTTCTTTCACTTAAGTTAGTTCCA
CTGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACTTTCATATTTTAAACAGAGGAT
ATCGGCATTTGTITTCITTCICTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACACAG
AGAAGGTTTGGGTGTCCTCCIGGGGTITCTTITTTGCCAACTTITCCCCACGTTAAAGGTGAACA
TTGGTTICTTTCATTTGCTTTGGAAGTTTTAATCTCTAACAGTGGACAAAGTTACCAGTGCCT
TAAACTCTGTTACACTTTTITGGAAGTGAAAACTTTIGTAGTATGATAGGTTATTTTGATGTAA
AGATGITCTGGATACCATTATATGTITCCCCCTGTITCAGAGGCTCAGATIGTAATATGTAAA
TGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTTITTGGTTATGAATACTTTG
CAGCACAGCTGAGAGGCTGTCTGTTGTATTCATTGTGGTCATAGCACCTAACAACATTIGTAG
CCTCAATCGAGTGAGACAGACTAGAAGTTICCTAGTGATGGCTTATGATAGCAAATGGCCTCA
TGTCAAATATTTAGATGTAATTTTGTGTAAGAAATACAGACTGGATGTACCACCAACTACTA
CCTGTAATGACAGGCCTGTICCAACACATCTCCCITTTCCATGACTGTGGTAGCCAGCATCGG
AAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAGTACCATTITAATGGGG
AGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTICGTTAAAAACAGATTTGGAAAGACTG
GACTICTAAAGTCIGTITGATTAAAGATGAGCTTIIGTCTACTTCAAAAGTITTGITTGCTITACCC
CTTCAGCCICCAATTTTTITAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTA
AGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTGCCATTATGCT
TGACATGGTTTICCAAAAAATGGTACTCCACATATTITCAGTGAGGGTAAGTATTTTCCTGTTG
TCAAGAATAGCATIGTAAAAGCATTITIGTAATAATAAAGAATAGCTITTAATGATATGCTTGT
AACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTAAAATATAATCTCTATAAT
AATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTTATCGATAATCAACCTC
TGGATTACAAARATTTGTGAAAGATTGACTGGTATTICTTAACTATGTTGCTCCTTTTACGCTA
TGTGGATACGCTGCTITTAATGCCTITGTATCATGCTATIGCTTICCCGTATGGCTITTCATTTT
CTCCTCCTIGTATAAATCCTGGITGCTIGTICTCITTATGAGGAGTTGTIGGCCCGTTGTCAGGC
AACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACC
ACCTGTICAGCTCCTTTCCGGGACTTITCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCAT
CGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTICGGCTIGTTGGGCACTGACAATTCCGTGG

97



WO 2022/056444 PCT/US2021/050205

TGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTATGTTGCCACCTGGATTCTG
CGCGGGACGTCCTITCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGG
CCTGCTGCCGGCTICTGCGGCCTCTITCCGCGTCTITCGCCTTCGCCCTCAGACGAGTCGGATCT
CCCITTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTGATA
GCGGCCATCAAGCTGGCTGTGCCTITCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGT
GCCTTCCTITGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGARATTG
CATCGCATIGTCTIGAGTAGGTGTICATTCTIATTCIGGGGGGTGGGGTGGGGCAGGACAGCAAG
GGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAG
GAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGG
GCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGLCGL
GCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTITITCTCCTTACGCATCTGTGCGGTATTTCA
CACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGT
GTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGC
TTTCTTCCCTICCTITTCTCGCCACGTTICGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGC
TCCCTTITAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTIGGGT
GATGGTTCACGTAGTGGGCCATCGCCCTIGATAGACGGTITTTTICGCCCITTGACGTTGGAGTC
CACGTTCTITTAATAGTGGACTCTTIGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCT
ATTCTTITTGATTTATAAGGGATTTTGCCGATTTICGGCCTATTGGTTAAAAAATGAGCTGATT
TAACAAAAATTTAACGCGAATTITTAACAAAATATTAACGTTITACAATTTTATGGTGCACTCT
CAGTACAATCTGCICTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTG
ACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCICC
GGGAGCTGCATGTIGTCAGAGGTTTITCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCT
CGTGATACGCCTATTITTTATAGGTITAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTG
GCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTITTATITTTCTAAATACATTCAAAT
ATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAG
TATGAGTATTCAACATTTCCGTIGTCGCCCTTATTCCCTITTTTTGCGGCATTITTGCCTTCCTG
TTTTTGCTCACCCAGAAACGCTGGTIGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGA
GTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTITTTCGCCCCGAAGA
ACGTTTITCCAATGATGAGCACTTTTAAAGTTICTGCTATGTGGCGCGGTATTATCCCGTATTG
ACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTAC
TCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGC
CATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTIGACAACGATCGGAGGACCGAAGG
AGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCG
GAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

[00119] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 66. An exemplary nucleotide sequence
for vector c81.1 encoding mouse GJB2 is set forth in SEQ ID NO: 66 (hGJB2 GRE1
underlined; mouse GJB2 coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTICCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
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TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGICCTGICGGGTITCGCCACCTICTGACTTGAGCGTCGATTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGCGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTA
AGAGAGCACTIGGGAAGAGCCCCCGAGGGCAGCCGGGGCTTIGCCGCCTCACCCTITTGGTTT
CACATCCCAGAAATCAGTAAGGCAGGAATTGGAGGCTGCTTCTTGCCTTAGCAACTCGGTGA
CCTTAGGCAGAACAGTTCAGCCTICTGAGTGTCCTTCCTCTTCTGTAAGGGGAGCGTAAACC
GTCCTCCATGCAGAACGIGTACTIGTGCCTIGGCACAGCACTGGGGCATTAGGATCTCCAAATT
AAAGGCTCACICTGCGGGATGGAGGCAGCCACAGCTGCGAAGAAGGAACATTTGGGGCCAGAA
GTCCCCCTACCTCCGTCCTAAGAGAGAAGATGGGAATAACGACCCTCGCTGAAATGATTGCT
CTCTGGCCAGCTCGCCTCGCATCCACATCCAAATCTGGGAGGCACAGAGCGCATCAGGACAT
CGGGTTCTIGTCAGTIGTAATGGGCGTGGCTICCTGACCTICTGTCTGTATCAGAGAAGATAAGG
GAGAACATTTGAAAGAAAGGAGAAAGAAGATAGCCACTGGAGAACAGAGCAAAGGAGCCAGC
AGAAAAAGACGAGACGGCTGTAGCCCCACAGGAAGCAGAAACCGATAGGCTAAGTAGGATAC
ACACAAAGAAAAGTAGATCCCGAGAGGCATTTCCCCGAGGGCTTTCATGTIGGTTICTCGTGA
GGAGAAGCTGACTGCAGGGTGTTITGAAAGAACGACTTATGCAGCCATAAAAAATGATGAGTT
CATGTCCTTITGTAGGGACATGGATGATTAATTAAGACCTCGAAGGGGACTTGGGGGGTITCGG
GGCTTTCGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGL
GCGCTCCGCCCGCGGCGCCGCCCCCTCCGTAACTTTCCCAGTCTCCGAGGGAAGAGGCGGGEG
TGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAGACAGGTGTTGCGGCCCCGCAGLCGLCCLGL
GCGCTCCTCTCCCCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCG
CAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGACCCCLCGLLCCGGLCCCGCCGCGCTTCCT
CCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCCATGGATTGGGGCACACTCCAGAGCATCC
TCGGGGGTGTCAACAAACACTCCACCAGCATTGGAAAGATCTGGCTCACGGTCCTCTTCATC
TTCCGCATCATGATCCTCGTGGTGGCTGCAAAGGAGGTGTGGGGAGATGAGCAAGCCGATTT
TGTCTGCAACACGCTCCAGCCTGGCTGCAAGAATGTATGCTACGACCACCACTTCCCCATCT
CTCACATCCGGCTCTGGGCTCTGCAGCTGATCATGGTGTCCACGCCAGCCCTCCTGGTAGCT
ATGCATGTGGCCTACCGGAGACATGAAAAGAAACGGAAGTTCATGAAGGGAGAGATAAAGAA
CGAGTTTAAGGACATCGAAGAGATCAAAACCCAGAAGGTCCGTATCGAAGGGTCCCTGTGGT
GGACCTACACCACCAGCATCTTCTTCCGGGTCATCTTTGAAGCCGTCTTCATGTACGTCTTT
TACATCATGTACAATGGCTTCTTCATGCAACGTCTGGTGAAATGCAACGCTTGGCCCTGCCC
CAATACAGTGGACTGCTTCATTTCCAGGCCCACAGAAAAGACTGTCTTCACCGTGTTTATGA
TTTCTGTGTCTGGAATTTGCATTCTGCTAAATATCACAGAGCTGTGCTATTTGTTCGTTAGG
TATTGCTCAGGAAAGTCCAAAAGACCAGTCTACCCATACGATGTTCCAGATTACGCTITAAAG
GCGCGCCACCCCTGCAGGGAATTCCGCATTGCCCAGTITGTTAGATTAAGAAATAGACAGCAT
GAGAGGGATGAGGCAACCCGTGCICAGCIGTCAAGGCTCAGTCGCTAGCATTTICCCAACACA
AAGATICTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGAT
GCCACAATGGAGCTICTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCCTIGTCTT
AATTTICTTTCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATTIGGTGTAA
GGTACTTTICATATTITTAAACAGAGGATATCGGCATTTGITTCTITTCTCTGAGGACAAGAGAA
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AAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTTTGGGTGTCCTCCTGGGGTICTTTTTGC
CAACTTTCCCCACGTTAAAGGTGAACATTIGGTITCTTICATTTGCTTTGGAAGTITTTAATCTC
TAACAGTGGACAAAGTTACCAGTGCCTTAAACTCTIGTTACACTITTTGGAAGTGAAAACTTT
GTAGTATGATAGGTITATITTGATGTAAAGATGTITCTGGATACCATTATATGTTCCCCCTGTT
TCAGAGGCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAATTTGAAA
TATGGTICTTTIGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTCTGTITGTATTCATTG
TGGTCATAGCACCTAACAACATTGTAGCCTICAATCGAGTIGAGACAGACTAGAAGTTCCTAGT
GATGGCTTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTTGTGTAAGAAAT
ACAGACTGGATGTACCACCAACTACTACCTGTAATGACAGGCCTGTCCAACACATCTCCCTT
TTCCATGACTGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATT
TTATTGACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTITCTG
TCGTTAAAAACAGATTTGGAAAGACTGGACTCTAAAGTCTGTTGATTAAAGATGAGCTTITGT
CTACTTCAAAAGTTTGTTTGCTTACCCCTTCAGCCTCCAATTTTTTAAGTGAAAATATAGCT
AATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAG
ATTGAACCTGAATATIGCCATTATGCTITGACATGGTITTCCAAAAAATGGTACTCCACATATT
TCAGTGAGGGTAAGTATTTTCCTGTTGTCAAGAATAGCATTGTAAAAGCATTTIGTAATAAT
AAAGAATAGCTTTAATGATATGCTTGTAACTAAAATAATTTTGTAATGTATCAAATACATTT
AAAACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATGGTTITTAATAGAACAGCG
ATATCAAGCTTATCGATAATCAACCTCTGGATTACAAAATTITGTGAAAGATTGACTGGTATT
CTTAACTATGTTGCTCCITTTACGCTATGTGGATACGCTGCTTITAATGCCTTITGTATCATGC
TATTGCTTCCCGTATGGCTTITCATTITTCTCCTCCTTGTATAAATCCTGGTTGCTIGTCICTTT
ATGAGGAGTITGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTIGTTITGCTGACGCA
ACCCCCACTGGTTGGGGCATTIGCCACCACCIGTCAGCTCCITTCCGGGACTTTCGCTTTCCC
CCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTC
GGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTG
CTCGCCTATGTTGCCACCTGGATTICTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCT
CAATCCAGCGGACCTTCCITCCCGCGGCCTGCTIGCCGGCTCTIGCGGCCTCTICCGCGTICTTIC
GCCITCGCCCTCAGACGAGTCGGATCTCCCTTITIGGGCCGCCTCCCCGCGAATTCATCGATAC
CGAGCGCTGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTGCCTTCTAGTTGCCA
GCCATCTGTTGTTITGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTG
TCCTTTICCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTIGTCATTCTATTICTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGCAGGATTGGGAAGACAATAGCAGGCATGCTGG
GGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCT
GCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGLCCC
GGGCGGCCTICAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTT
CTCCTTACGCATCIGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCC
TGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGC
CAGCGCCCTAGCGCCCGCTCCTTICGCTTITCTITCCCTITCCTTTCTCGCCACGTTCGCCGGCT
TTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTITCCGATTTAGTGCTITTACGGCAC
CTCGACCCCAAAAAACTTIGATTIGGGTGATGGTITCACGTAGTGGGCCATCGCCCTGATAGAC
GGTTTTTCGCCCTITTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTG
GAACAACACTCAACCCTATCTICGGGCTATTCTITTTGATTTATAAGGGATTTTGCCGATTTCG
GCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATT
AACGTTITACAATTTTATGGTGCACTICTCAGTACAATCTGCICTGATGCCGCATAGTTAAGCC
AGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCC
GCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATC
ACCGAAACGCGCGAGACGAAAGGGCCTCGTIGATACGCCTATTTTTATAGGTTAATGTCATGA
TAATAATGGTTTCTTAGACGTCAGGTGGCACTTTITCGGGGAAATGTGCGCGGAACCCCTATT
TGTTTATTTTICTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAAT
GCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTICAACATTTICCGTGTCGCCCTTATTIC
CCTITTTTIGCGGCATTTIGCCTICCTGTIITTTGCTCACCCAGAAACGCTGGTGAAAGTAAAA
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GATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAA
GATCCTTGAGAGTITTTCGCCCCGAAGAACGTTITTCCAATGATGAGCACTTTTAAAGTTCTGC
TATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACAC
TATTCTCAGAATGACTTGGTITGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCAT
GACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTAC
TTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTITTGCACAACATGGGGGATCAT
GTAACTCGCCTTGATCGTITGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGA
CACCA

[00120] In some embodiments, an AAV vector described herein comprises an AAV 5'TTR, a
GJB2 GRE enhancer (hGJB2 GRE2), a GJB2 basal promoter, a GJB2 exon 1 5' UTR, Kozak
sequence, nucleotide sequence encoding a gene product (e.g., GJB2 or GFP), a G/B2 exon 2
3" UTR, a WPRE, a bovine growth hormone poly A signal, and an AAV 3'ITR (e.g., vector
c81.2).

[00121] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 48. An exemplary nucleotide sequence
for vector c81.2 encoding eGFP is set forth in SEQ ID NO: 48 (hGJB2 GRE2 underlined;
eGFP coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTITTTGATAATCTCATGACCAAAATC
CCTTAACGIGAGTITITTCGITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTTIGCCGGATCAAGAGCTACCAACTCTTITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTICGCTCTGCTAATCCTGTTACCAGTIGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGTICCTGICGGGTTITCGCCACCTICTGACTTGAGCGTCGATTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGCGAAAAACGCCAGCAACGCGGCCTTTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTITCCTIGCGGCCGCACGCGTC
AGTGATGCCTGAAACCTCAGATGGTACTGAACCCTCTATATAATCTIGTTTTTTCCTATACAT
ACAAACCTACCATAAGGCTTAATGGTAAGAGATTAACAATAAAGAATAATAAAACAACACTT
ATAACAATGTATAACAATATATTGTAATATAAGTTITTGGATGCAGTCICTCTCTCAAAATG
CTATCATATTTTCCAACTGTGGTTGACTACAGGTAACTGGAACCACAAAAATGAAACAGTGG
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ATAAGAGGGCGACTCCTGTACCAAAGAAAAAAATAGAGTGTTGCAGCTGTAACATAGTTGAA
TGACTGAGTTAGACTGCATAACTGACACACAAAACCACATAAATATAAATGAAGGAATCTCT
GGGIGTAATCTGGTIGCAAAGGTGACTGTIGTTAATCATTAATCCACAAGTTGCTATCCIGAAG
TGTGCCAAATGCTTITATGTTTATTTCATCACATAGCTCTATAAAGAAAGGATTTIGTAATTCC
TTTCTACAGAAGTGGAAAGTAAGTCTTAAGACTCAAAAAACTTTAAAAACTACAATGAAGTA
ACAACTTTTATTAATTTATTTTGTGTCTTTCCAGAATTTCTATATATATAGGAATGTGATAT
GAATCTATATGTGAATTGAATCTACATGAATATTGATGACTTTTATTTICCCCITTTGCACAT
AAGATAGAATATTTTACCTACTATTICCACACTTITGCTTITTCTTAACATATCATGGGATCTTT
TTATATAAGTGAACAAAGAGTTITCTTCATTICTTTCACACAGTTTAATTAAGACCTCGAAGGG
GACTTGGGGGGTTCGGGGCTTITCGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAG
GACCCAGAGGCCGGGCGCGCTCCGCCCGCGGCGCCGCCCCCTICCGTAACTTTICCCAGTICTCC
GAGGGAAGAGGCGGGCGTGTIGGGGTGCGGTTAAAAGGCGCCACGGCGGGAGACAGGTGTITGCG
GCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAG
GACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGACLCCCCGLCCLGG
CCCCGCCGCGCTTCCTICCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCCATGGTGAGCAAG
GGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGG
CCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
AGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACC
TACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTC
CGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACA
AGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGC
ATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCA
CAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCC
ACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGC
GACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGA
CCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTC
TCGGCATGGACGAGCTGTACAAGTAAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTGCCC
AGTTGTITAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCTCAGCTGTCAA
GGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCTGACCTTAAATGCAACCATTTGAAACC
CCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCTAAAGCCTCAA
AACAAAGGCCTIAATTCTATGCCTGICITAATTITTCITTCACTTAAGTTAGTTCCACTGAGAC
CCCAGGCTGTTAGGGGTTIATTGGTIGTAAGGTACTTTCATATTTTAAACAGAGGATATCGGCA
TTTGTTITCTTICTCTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGT
TTGGGTGTCCICCTIGGGGTTCTITTTTGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTTC
TTTCATTTGCTITTGGAAGTITTAATCTCTAACAGTGGACAAAGTTACCAGTGCCTTAAACTC
TGTTACACTTTITTGGAAGTGAAAACTTTGTAGTATGATAGGTTATTITTGATGTAAAGATGTT
CTGGATACCATTATATGTTCCCCCTGTTTCAGAGGCTCAGATTGTAATATGTAAATGGTATG
TCATTCGCTACTATGATTTAATTTGAAATATGGTCTTTTGGTTATGAATACTTTGCAGCACA
GCTGAGAGGCTGICTIGTIGTATICATIGTIGGTCATAGCACCTAACAACATTGTAGCCTCAAT
CCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGCAAATGGCCTCATGTCAAA
TATTTAGATGTAATTTTGTGTAAGAAATACAGACTGGATGTACCACCAACTACTACCTGTAA
TGACAGGCCTGTCCAACACATCTCCCTITTTCCATGACTGTGGTAGCCAGCATCGGAAAGAAC
GCTGATTTAAAGAGGTCGCTITGGGAATTTITATTGACACAGTACCATTTAATGGGGAGGACAA
AATGGGGCAGGGGAGGGAGAAGTTICTGTCGTTAARAAAACAGATTTGGARAAGACTGGACTCTA
AAGTCTIGTTGATTAAAGATGAGCTTITGTCTACTTCAAAAGTTTGTTITGCTTACCCCTTCAGC
CTCCAATTTTTTAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTA
GATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTIGCCATTATGCTTGACATG
GTTICCAAAAAATGGTACTCCACATATTITCAGTGAGGGTAAGTATTTTICCTGTITGTCAAGAA
TAGCATTGTAAAAGCATTTTGTAATAATAAAGAATAGCTTTAATGATATGCTTGTAACTAAA
ATAATTTTGTAATGTATCAAATACATTTAAAACATTAAAATATAATCTICTATAATAATTTAA
AATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTTATCGATAATCAACCTCTGGATTA
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CAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGAT
ACGCTGCTTITAATGCCITTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTITCTCCTCC
TTGTATAAATCCTGGTTGCIGTCTICTTTATGAGGAGTTGTGGCCCGTIGTCAGGCAACGTGG
CCTGGTGTGCACTIGTGTTITGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTC
AGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGLCC
TGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTC
GGGGAAATCATCGTICCTTITICCTIGGCTGCTCGCCTATGTTGCCACCTGGATTCTGCGCGGGA
CGTCCTTCIGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTICCCGCGGCCIGCTG
CCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTG
GGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTGATAGCGGCCA
TCAAGCTGGCTIGTGCCTTCTAGTTGCCAGCCATCTIGTTGTTTGCCCCTICCCCCGTGCCTTCC
TTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTICCTAATAAAATGAGGAAATTGCATCGCA
TTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGCGACAGCAAGGGGGAGG
ATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAALCCCC
TAGTGATGGAGTTGGCCACTICCCTCTCTGCGCGCTICGCTICGCTCACTGAGGCCGGGCGACCA
AAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTG
CCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCA
TACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGG
TTACGCGCAGCGTGACCGCTACACTITGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTICTTC
CCTICCTTICTCGCCACGTITCGCCGGCTITTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTT
AGGGTTICCGATTTAGTIGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTT
CACGTAGTGGGCCATCGCCCTGATAGACGGTTITTTCGCCCTTTGACGTTGGAGTCCACGTTIC
TTTAATAGTGGACTCTITGTTICCAAACTGGAACAACACTCAACCCTATCICGGGCTATICTITT
TGATTTATAAGGGATTTTGCCGATTITCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAA
AATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTTATGGTGCACTCTCAGTACA
ATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGLC
CTGACGGGCTTGICTGCICCCGGCATCCGCTTACAGACAAGCTIGTGACCGTCICCGGGAGCT
GCATGTGTCAGAGGTTTTICACCGTICATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATA
CGCCTATTTITTATAGGTTAATGTICATGATAATAATGGTITTCTTAGACGTCAGGTGGCACTTT
TCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTITCTAAATACATTCAAATATGTATC
CGCICATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGT
ATTCAACATTICCGTGTICGCCCTTATTCCCITTTTITGCGGCATTTTIGCCTITCCTGTITTTIGC
TCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTT
ACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTITTTCGCCCCGAAGAACGTTTT
CCAATGATGAGCACTTTTAAAGTICTGCTIATGTIGGCGCGGTATTATCCCGTATTGACGCCGG
GCAAGAGCAACTCGGTCGCCGCATACACTATTCTICAGAATGACTTGGTITGAGTACTCACCAG
TCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACC
ATGAGTGATAACACTGCGGCCAACTTACTICTGACAACGATCGGAGGACCGAAGGAGCTAAC
CGCITTTTIGCACAACATGGGGGATCATGTAACTCGCCTITGATCGTTGGGAACCGGAGCTGA
ATGAAGCCATACCAAACGACGAGCGTGACACCA

[00122] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 67. An exemplary nucleotide sequence
for vector ¢81.2 encoding human GJB2 is set forth in SEQ ID NO: 67 (hGJB2 GRE2

underlined; human GJB2 coding sequence in bold face):
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CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCITCCGGCTGGCTGGTITTATIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTIC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTICCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATTITTTAATTTAAAAGGATCTAGGTGAAGATCCTTITTGATAATCTCATGACCAAAATC
CCTTAACGTIGAGTITITTCGTITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTIC
TTGAGATCCTTITTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGTGGTTITGTTTGCCGGATCAAGAGCTACCAACTCTITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTIGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTITCAAGAA
CTCIGTAGCACCGCCTACATACCICGCTICTGCTAATCCIGTTACCAGTIGGCTGCTGCCAGTG
GCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCTIGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTITTTACGGTTCC
TGGCCITTTGCTGGCCTTTIGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTICACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTITGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTITCCTGCGGCCGCACGCGTC
AGTGATGCCTGAAACCTCAGATGGTACTGAACCCTCTATATAATCIGTTITTTTCCTATACAT
ACAAACCTACCATAAGGCTTAATGGTAAGAGATTAACAATAAAGAATAATAAAACAACACTT
ATAACAATGTATAACAATATATTGTAATATAAGTTITTTGGATGCAGTCTCTCTCTCAAAATG
CTATCATATTTTCCAACTGTGGTTGACTACAGGTAACTGGAACCACAAAAATGAAACAGTGG
ATAAGAGGGCGACTCCTGTACCAAAGAAAAAAATAGAGTGTITGCAGCTGTAACATAGTTGAA
TGACTGAGTTAGACTIGCATAACTGACACACAAAACCACATAAATATAAATGAAGGAATCICT
GGGIGTAATCTGGTIGCAAAGGTGACTGTIGTTAATCATTAATCCACAAGTTGCTATCCIGAAG
TGTGCCAAATGCTTTATGTTITATTTCATCACATAGCTCTATAAAGAAAGGATTTGTAATTCC
TTTCTACAGAAGTGGAAAGTAAGTCTTAAGACTCAAAAAACTTTAAAAACTACAATGAAGTA
ACAACTTTTATTAATTTATTITIGTGTCTTICCAGAATTTCTATATATATAGGAATGTGATAT
GAATCTATATGTGAATTGAATCTACATGAATATTGATGACTTITTATTITCCCCTITTTGCACAT
AAGATAGAATATTTTACCTACTATTCCACACTTTGCTTTTCTTAACATATCATGGGATCTTT
TTATATAAGTGAACAAAGAGTTTCITCATTCTTTCACACAGTTTAATTAAGACCTCGAAGGG
GACTITGGGGGGTTICGGGGCTITTCGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAG
GACCCAGAGGCCGGGCGCGLCTCCGCCCGCGGCGCCGCCCCCTCCGTAACTTTICCCAGTICTCC
GAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAGACAGGTGTTGCG
GCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAG
GACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGALCCCCLCGLLCCGa
CCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCCATGGATTGGGGC
ACGCTGCAGACGATCCTGGGGGGTGTGAACAAACACTCCACCAGCATTGGAAAGATCTGGCT
CACCGTCCTCTTCATTTTTCGCATTATGATCCTCGTTGTGGCTGCAAAGGAGGTGTGGGGAG
ATGAGCAGGCCGACTTTGTCTGCAACACCCTGCAGCCAGGCTGCAAGAACGTGTGCTACGAT
CACTACTTCCCCATCTCCCACATCCGGCTATGGGCCCTGCAGCTGATCTTCGTGTCCACGCC
AGCGCTCCTAGTGGCCATGCACGTGGCCTACCGGAGACATGAGAAGAAGAGGAAGTTCATCA
AGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGATCAAAACCCAGAAGGTCCGCATC
GAAGGCTCCCTGTGGTGGACCTACACAAGCAGCATCTTCTTCCGGGTCATCTTCGAAGCCGC
CTTCATGTACGTCTTCTATGTCATGTACGACGGCTTCTCCATGCAGCGGCTGGTGAAGTGCA
ACGCCTGGCCTTGTCCCAACACTGTGGACTGCTTTGTGTCCCGGCCCACGGAGAAGACTGTC
TTCACAGTGTTCATGATTGCAGTGTCTGGAATTTGCATCCTGCTGAATGTCACTGAATTGTG
TTATTTGCTAATTAGATATTGTTCTGGGAAGTCAAAAAAGCCAGTTTAAAGGCGCGCCACCC
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CTGCAGGGAATTCCGCATTGCCCAGTTGTTAGATTAAGAAATAGACAGCATGAGAGGGATGA
GGCAACCCGTGCTICAGCTGTCAAGGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCTGAC
CTTAAATGCAACCATTTGAAACCCCTGTAGGCCICAGGTGAAACTCCAGATGCCACAATGGA
GCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTICTATGCCTGICTTAATTTICTTIC
ACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACTTTCAT
ATTTTAAACAGAGGATATCGGCATTITGTTICTITCTCTGAGGACAAGAGAAAARAAGCCAGGT
TCCACAGAGGACACAGAGAAGGTTIGGGTIGTCCICCTGGGGTTICTTTTITIGCCAACTTICCCC
ACGTTAAAGGTIGAACATTGGITCTTITICATTITIGCTTITGGAAGTTTTAATCTCTAACAGTGGAC
AAAGTTACCAGTGCCTTAAACTCTGTTACACTTTTTGGAAGTGAARACTTTGTAGTATGATA
GGTTATTTTGATGTAAAGATGTTCTGGATACCATTATATGTTCCCCCTGTTTCAGAGGCTCA
GATTGTAATATGTAAATGGTATGTICATTCGCTACTATGATTTAATTTGAAATATGGTCTTTIT
GGTTATGAATACTTITGCAGCACAGCTGAGAGGCIGTCIGTTGTATTCATTGTGGTCATAGCA
CCTAACAACATTGTAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATG
ATAGCAAATGGCCTCATGTICAAATATTTAGATGTAATTTITGTGTAAGAAATACAGACTGGAT
GTACCACCAACTACTACCIGTAATGACAGGCCTIGTCCAACACATCTCCCTTTICCATGACTG
TGGTAGCCAGCATCGGAAAGAACGCTGATTITAAAGAGGTCGCTIGGGAATTTTATTGACACA
GTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAAC
AGATTTGGAAAGACTGGACTCTAAAGTCTGTTGATTAAAGATGAGCTTITGTCTACTTCAAAA
GTTTGTTIGCTTACCCCTITCAGCCTCCAATTTTTTAAGTGAAAATATAGCTAATAACATGTIG
AAAAGAATAGAAGCTAAGGTTTAGATAAATATTIGAGCAGATCTATAGGAAGATTGAACCTGA
ATATTGCCATTATGCTITGACATGGTTITCCAAAAAATGGTACTCCACATATTTCAGTGAGGGT
AAGTATTTITCCTGTTGTCAAGAATAGCATTGTAAAAGCATTITTGTAATAATAAAGAATAGCT
TTAATGATATGCTTIGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTARA
ATATAATCTICTATAATAATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTT
ATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGT
TGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCC
GTATGGCTITCATITTCICCTCCITGTATAAATCCTGGTITGCTIGTCTCTTTATGAGGAGTTG
TGGCCCGTTGTCAGGCAACGTGGCGTGGTIGTGCACTGTGTTTGCTGACGCAACCCCCACTGG
TTGGGGCATTGCCACCACCTIGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTIATTG
CCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGC
ACTGACAATTCCGTGGIGTTGTICGGGGAAATCATCGTCCTITCCTIGGCTGCTCGCCTATGT
TGCCACCTGGATTCTIGCGCGGGACGTCCTITCTGCTACGTICCCTTICGGCCCTCAATCCAGCGG
ACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCT
CAGACGAGTCGGATCTCCCTTITGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCT
CGAGAGATCTGTGATAGCGGCCATCAAGCTGGCIGTGCCTTCTAGTTGCCAGCCATCIGTTG
TTTGCCCCTCCCCCGTGCCITCCTTIGACCCTGGAAGGTGCCACTCCCACTIGTCCITTCCTAA
TAAAATGAGGAAATTGCATCGCATTGTICTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGT
GGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCG
GACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTICCCICTCTGCGCGCTCGCT
CGCTICACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCA
GTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTACGCA
TCTGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGC
ATTAAGCGCGGCGGGIGTGGTIGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAG
CGCCCGCTCCTTTICGCTTICTTCCCTTCCTTTCTICGCCACGTTICGCCGGCTTTCCCCGTCAA
GCTCTAAATCGGGGGCTCCCTITTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAA
AAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCC
CTTIGACGITGGAGTCCACGTTCITTAATAGTIGGACTICTTGTITICCAAACTGGAACAACACTC
AACCCTIATCTCGGGCTATTCTITTTGATTTATAAGGGATTTTIGCCGATTTCGGCCTATTGGTT
AAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAA
TTTTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACAC
CCGCCAACACCCGCTGACGCGCCCTGACGGGCTTIGTCTIGCTCCCGGCATCCGCTTACAGACA
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AGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCG
CGAGACGAAAGGGCCTCGTGATACGCCTATTTITTATAGGTTAATGTCATGATAATAATGGTT
TCTTAGACGTCAGGIGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGITTATTITTT
CTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAAT
ATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTITTTTGCG
GCATTITTGCCTTCCTGTTITTTIGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGA
TCAGTTIGGGTGCACGAGTGGGTTACATCGAACTGGATCTICAACAGCGGTAAGATCCTTGAGA
GTTITCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTITTAAAGTTCTGCTATGTGGCGCG
GTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAA
TGACTTIGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAG
AATTATGCAGIGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTIGACAACG
ATCGGAGGACCGAAGGAGCTAACCGCTITTTTITGCACAACATGGGGGATCATGTAACTCGCCT
TGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

[00123] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 68. An exemplary nucleotide sequence
for vector ¢81.2 encoding mouse GJB2 is set forth in SEQ ID NO: 68 (hGJIB2 GRE2
underlined; mouse GJB2 coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTITATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTIC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTICCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATTITTTAATTTAAAAGGATCTAGGTGAAGATCCTITTTGATAATCTCATGACCAAAATC
CCTTAACGIGAGTITITTCGITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGTGGTTITGTTTGCCGGATCAAGAGCTACCAACTCTITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCIGTAGCACCGCCTACATACCICGCTICTGCTAATCCIGTTACCAGTIGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGTICCTGTICGGGTITCGCCACCTCTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTTTTACGGTTCC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTITGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTITCCTIGCGGCCGCACGCGTC
AGTGATGCCTGAAACCTCAGATGGTACTGAACCCTCTATATAATCIGTTTTTTCCTATACAT
ACAAACCTACCATAAGGCTTAATGGTAAGAGATTAACAATAAAGAATAATAAAACAACACTT
ATAACAATGTATAACAATATATTGTAATATAAGTTITTGGATGCAGTCICTCTCTCAAAATG
CTATCATATTTTCCAACTGTGGTTGACTACAGGTAACTGGAACCACAAAAATGAAACAGTGG
ATAAGAGGGCGACTCCTGTACCAAAGAAAAAAATAGAGTGTTGCAGCTGTAACATAGTTGAA
TGACTGAGTTAGACTGCATAACTGACACACAAAACCACATAAATATAAATGAAGGAATCTCT
GGGIGTAATCTGGTIGCAAAGGTGACTGTIGTTAATCATTAATCCACAAGTTGCTATCCTIGAAG
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TGTGCCAAATGCTTTATGTTTATTTCATCACATAGCTCTATAAAGAAAGGATTTGTAATTCC
TTTCTACAGAAGTGGAAAGTAAGTCTTAAGACTCAAAAAACTTTAAAAACTACAATGAAGTA
ACAACTTTTATTAATTTATTITIGTIGTCTTICCAGAATTTCTATATATATAGGAATGTGATAT
GAATCTATATGTGAATTGAATCTACATGAATATTGATGACTTTTATTTICCCCTITTTGCACAT
AAGATAGAATATTTTACCTACTATTCCACACTTTGCTTTTCTTAACATATCATGGGATCTTT
TTATATAAGTGAACAAAGAGTTTCTTCATTCTTTCACACAGTITTAATTAAGACCTCGAAGGG
GACTITGGGGGGTTICGGGGCTITTCGGGGGCGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAG
GACCCAGAGGCCGGGCGCGLCTCCGCCCGCGGCGCCGCCCCCTCCGTAACTTTICCCAGTICTCC
GAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGGCGGGAGACAGGTGTTGCG
GCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAG
GACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACGCCGAGALCCCCCGLCCCaa
CCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTAGAAGCCATGGATTGGGGC
ACACTCCAGAGCATCCTCGGGGGTGTCAACAAACACTCCACCAGCATTGGAAAGATCTGGCT
CACGGTCCTCTTCATCTTCCGCATCATGATCCTCGTGGTGGCTGCAAAGGAGGTGTGGGGAG
ATGAGCAAGCCGATTTTGTCTGCAACACGCTCCAGCCTGGCTGCAAGAATGTATGCTACGAC
CACCACTTCCCCATCTCTCACATCCGGCTCTGGGCTCTGCAGCTGATCATGGTGTCCACGCC
AGCCCTCCTGGTAGCTATGCATGTGGCCTACCGGAGACATGAAAAGAAACGGAAGTTCATGA
AGGGAGAGATAAAGAACGAGTTTAAGGACATCGAAGAGATCAAAACCCAGAAGGTCCGTATC
GAAGGGTCCCTGTGGTGGACCTACACCACCAGCATCTTCTTCCGGGTCATCTTTGAAGCCGT
CTTCATGTACGTCTTTTACATCATGTACAATGGCTTCTTCATGCAACGTCTGGTGAAATGCA
ACGCTTGGCCCTGCCCCAATACAGTGGACTGCTTCATTTCCAGGCCCACAGAAAAGACTGTC
TTCACCGTGTTTATGATTTCTGTGTCTGGAATTTGCATTCTGCTAAATATCACAGAGCTGTG
CTATTTGTTCGTTAGGTATTGCTCAGGAAAGTCCAAAAGACCAGTCTACCCATACGATGTTC
CAGATTACGCTTAAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTGCCCAGTTGTTAGATT
AAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCTCAGCTGTCAAGGCTCAGTCGCT
AGCATTTCCCAACACAAAGATTCTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTC
AGGTGAAACTCCAGATGCCACAATGGAGCICTGCICCCCTAAAGCCTCAAAACAAAGGCCTA
ATTCTATGCCIGTCTTAATTITITCTITCACTITAAGTITAGTTICCACTGAGACCCCAGGCTGTITA
GGGGTTATTGGTGTAAGGTACTTTCATATTTTAAACAGAGGATATCGGCATTTIGTTTCTTTIC
TCTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTTITGGGTGTCCTC
CTGGGGTTICTITTTITGCCAACTTICCCCACGTTAAAGGTGAACATTGGTITCTTITCATTITIGCTT
TGGAAGTTTTAATCICTAACAGTGGACAAAGTTACCAGIGCCTTAAACTICTGTTACACTTTT
TGGAAGTGAAAACTTTGTAGTATGATAGGTTATTTTGATGTAAAGATGTTCTGGATACCATT
ATATGTITCCCCCTGTTTICAGAGGCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTACT
ATGATTITAATTITGAAATATGGTICTITTIGGTITATGAATACTITGCAGCACAGCTGAGAGGCTG
TCTGTTIGTATTCATTIGTGGTCATAGCACCTAACAACATTIGTAGCCTCAATCGAGTGAGACAG
ACTAGAAGTTCCTAGTGATGGCTTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTA
ATTTTGTGTAAGAAATACAGACTGGATGTACCACCAACTACTACCTIGTAATGACAGGCCTGT
CCAACACATCTCCCITTICCATGACTGTIGGTAGCCAGCATCGGAAAGAACGCTIGATTTAAAG
AGGTCGCTTGGGAATTITTATTGACACAGTACCATTITAATGGGGAGGACAAAATGGGGCAGGG
GAGGGAGAAGTTTICTGTCGTTAAAAACAGATTTGGAARAGACTGGACTCTAAAGTCTGTTGAT
TAAAGATGAGCTTTIGTCTACTTICAAAAGTTITGTTTGCTTACCCCTTICAGCCTCCAATTTTTT
AAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTIGA
GCAGATCTATAGGAAGATTGAACCTGAATATTGCCATTATGCTITGACATGGTTITCCAAAAAA
TGGTACTCCACATATTTCAGTGAGGGTAAGTATTTITCCTGTTGTCAAGAATAGCATTGTAAA
AGCATTTTGTAATAATAAAGAATAGCTTITAATGATATGCTTGTAACTAAAATAATTTTGTAA
TGTATCAAATACATTTAAAACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATGG
TTTTAATAGAACAGCGATATCAAGCTTATCGATAATCAACCTCTGGATTACAAAATTTGTGA
AAGATTGACTGGTATTICTTAACTATGTTGCTICCTTITTACGCTATGTGGATACGCTIGCTTTAA
TGCCTTITGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCC
TGGTTIGCTGICTCTTITATGAGGAGTITGTGGCCCGTTGTCAGGCAACGTGGCGTIGGTGIGCAC
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TGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCG
GGACTTTCGCTTTICCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGC
TGCTGGACAGGGGCTICGGCIGTTGGGCACTGACAATTCCGTGGIGTTGTCGGGGAAATCATC
GTCCTTTCCTTGGCTGCTICGCCTATGTTIGCCACCTGGATTCTGCGCGGGACGTCCTICTGCT
ACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGE
CCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTITGGGCCGCCTCCCC
GCGAATTCATCGATACCGAGCGCTIGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTG
TGCCTTCTAGTTGCCAGCCATCTGITGTTTIGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAA
GGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAG
GTGTCATTICTATTICTGGGGGGTGGGGTGGGGCAGGACAGCAAGCGGGGAGGATTGGGAAGACA
ATAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGT
TGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGA
CGCCCGGGCTTTGCCCGGGCGGCCTCAGTCGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCG
CCTGATGCGGTATTTTCTCCTITACGCATCTGTGCGGTATTTCACACCGCATACGTCARAGCA
ACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTIGGTGGTTACGCGCAGCG
TGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTITCGCTITTCTTCCCTITCCTITCTC
GCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATT
TAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTITGGGTGATGGTTCACGTAGTGGGC
CATCGCCCIGATAGACGGITTTICGCCCITTGACGTTGGAGTCCACGTITCTTTAATAGTGGA
CTCITGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTATTCITTTGATTTATAAGG
GATTTTGCCGATTTICGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGA
ATTTTAACAAAATATTAACGTITTACAATTTTATGGTGCACTICTCAGTACAATCTGCTCTGAT
GCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTG
TCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTICTICCGGGAGCTIGCATGTGTCAGA
GGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTITTTA
TAGGTTAATGTICATGATAATAATGGTTTCTITAGACGTCAGGTGGCACTTTTCGGGGAAATGT
GCGCGGAACCCCTIATTTGITTATTITTICTAAATACATTICAAATATGTATCCGCTCATGAGAC
AATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTC
CGTGTCGCCCTTATTCCCTITTTTITGCGGCATTTITGCCTITCCTIGTTTTTGCTCACCCAGAAAC
GCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGG
ATCTCAACAGCGGTAAGATCCTITGAGAGTTITTCGCCCCGAAGAACGTTTTICCAATGATGAGC
ACTTTTAAAGTITCTGCTATGTIGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACT
CGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGC
ATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAAC
ACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTITTTTIGCA
CAACATGGGGGATCATGTAACTCGCCTTIGATCGTTGGGAACCGGAGCTGAATGAAGCCATAC
CAAACGACGAGCGTGACACCA

[00124] In some embodiments, an AAV vector described herein comprises an AAV 5'ITR, a
GJB2 GRE enhancer (hGJ/B2 GRE3), a GJB2 basal promoter, a G/B2 exon 1 5' UTR, Kozak
sequence, nucleotide sequence encoding a gene product (e.g., GJB2 or GFP), a G/B2 exon 2
3"UTR, a WPRE, a bovine growth hormone poly A signal, and an AAV 3'ITR (e.g., vector
c.81.3).

[00125] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at

least 99%, or 100% sequence identity to SEQ ID NO: 49. An exemplary nucleotide sequence
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for vector ¢.81.3 is set forth in SEQ ID NO: 49 (hGJB2 GRE3 underlined; eGFP coding
sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTICCCGGCAACAATTAATAGACTGGATGCGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTITCCGGCTGGCTGGTITTATTIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGICCTGICGGGTITCGCCACCTICTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGCGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTG
CTATCTATCATCTITGAAGGGCTICTGGAACAAGTTAGAATAGAGTCAACACTCATGAACTGC
TGTAGCAAAAAAAACTATAGATGTAGGATTGACAAGGGCAATAGAGCGATGACTCCCTIGGCT
GTGITGTATTTGATGGACGGCAGTAGCTTITTCACAAAATGCTCATTTGGATGTTTCAAATTA
AAACGTITTCACTTTCTAGAACCAATTACGTGGTICAGTTTAGCTCCTGAGGTCCCAGTCAGAG
GGGTATTCIGTAGCTTGCAAAGCCTICTCITTGGGGACTGGACATGGAGTCTGTIGGTCTITAGA
ATTCAGAACCGGGAGAATGTGTTAGCCACTCATCTAAGCTATTCCTTAAACGCTTITCAGAGC
CATCTCCACTGTGGGGAAAGAAGTTCTTIGTGTTICTCTGACTTAGTCTCATTCTAAAAAAAA
AAAAAAAAAAAAAAAARAAAGCAATTGCAATACCCAGAGCGCACAGTAGATGGCACTGAGACT
TGTCGGAAAGCTGGACGCACTCAAGAGGTGGCAGAAAAATCTATAGGTAAGCTTITTCTICTA
GTCIGGTGITGCTIGCTCCTGACCTTATTAATGGGCTGAGAAATAGATTITCTTTCCTTTCCTT
TTCTTTTTTATATGAAATTAAATGAAGTATAAAAGAATATGAGAATGTGTITGCTATTAGCAA
GGATAAGTAATGCTITTAGGAAACGTTIGGTTCATGTGTIGTGTITTTCAGACTGATGTGTGTCC
TGGATCCAGTIGTAAAATGTACTTCIGTCTGTAGGTICTCTIGCCACAGAAAAGTTGGAAAGCCA
TTGTTGTATTCCATTTCCAGGGCAACAAAAGATACCACTIGTCACTTCATGTGAAATGGTGTT
GTTTAATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTT
CGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCLCGGGLGLCGLICCGLLCaLaGLaLeaeeee
CTCCGTAACTTTCCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCC
ACGGCGGGAGACAGGTIGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTICTCCCCGACTCGGAGC
CCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGALCCCC
AACGCCGAGACCCCCGLCCCCGGCCCCGCCGCGCTTICCTCCCGACGCAGAGCAAACCGCCCAG
AGTAGAAGCCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCG
AGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCC
ACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCC
CACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGA
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTC
TTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGT
GAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGC
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TGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATC
AAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTA
CCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCA
CCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTC
GTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAAGGCGCGCCACCCC
TGCAGGGAATTCCGCATTGCCCAGTTGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAG
GCAACCCGIGCTCAGCTGTICAAGGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCTGACC
TTAAATGCAACCATTTGAAACCCCIGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAG
CTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCCTIGTCTTAATTTTCTITTCA
CTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACTTTCATA
TTTTAAACAGAGGATATCGGCATTIGTTICTTTCTCTGAGGACAAGAGAAAAAAGCCAGGTT
CCACAGAGGACACAGAGAAGGTTITIGGGTIGTCCICCTGGGGTTCTTTTTGCCAACTTTCCCCA
CGTTAAAGGTGAACATTGGTICTTTCATTITGCTTITGGAAGTTTTAATCTCTAACAGTGGACA
AAGTTACCAGTGCCTTAAACTCTGITACACTTTITTGGAAGTGAAAACTTTGTAGTATGATAG
GTTATTTTIGATGTAAAGATGTTCIGGATACCATTATATGTTCCCCCTGTTTCAGAGGCTCAG
ATTGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTTTITG
GTTATGAATACTTITGCAGCACAGCTGAGAGGCTGTCTIGTTGTATTCATTGTGGTCATAGCAC
CTAACAACATTGTAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGA
TAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTIGTGTAAGAAATACAGACTGGATG
TACCACCAACTACTACCTGTAATGACAGGCCTGTICCAACACATCTCCCITTTCCATGACTGT
GGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAG
TACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAACA
GATTITGGAAAGACTGGACTICTAAAGTCIGTTGATTAAAGATGAGCTTIGTCTACTTCAAAAG
TTTGTTTGCTTACCCCTTCAGCCTCCAATTITTTTAAGTGAAAATATAGCTAATAACATGTIGA
AAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAA
TATTGCCATTATGCTTGACATGGTTTCCAAAAAATGGTACTCCACATATTTICAGTGAGGGTA
AGTATTITTCCTGTTIGTCAAGAATAGCATTGTAAAAGCATTITGTAATAATAAAGAATAGCTT
TAATGATATGCTTGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTAARAA
TATAATCTCTATAATAATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTTA
TCGATAATCAACCTCTGGATTACAAAATTTIGTGAAAGATTGACTGGTATTCTTAACTATGTT
GCTCCTTTTACGCTATGTIGGATACGCTGCTTTAATGCCITTGTATCATGCTATTGCTICCCG
TATGGCTTTCATTTICTCCICCTTGTATAAATCCTGGTIGCTGICTCTITATGAGGAGTTGT
GGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGT
TGGGGCATTGCCACCACCTGTCAGCTCCTTITCCGGGACTTTCGCTTITCCCCCTCCCTATTGC
CACGGCGGAACTCATCGCCGCCIGCCTTIGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCA
CTGACAATTCCGIGGTGTITGTCGGGGARAATCATCGTCCTTTCCTTGGCTGCTCGCCTATGTT
GCCACCTGGATTCTGCGCGGGACGTCCTTICTGCTACGTCCCTTCGGCCCTCAATCCAGCGGA
CCTTCCTTICCCGCGGCCTGCTGCCGGCTCTGCGGCCTICTTCCGCGTCTTCGCCTTCGCCCTC
AGACGAGTCGGATCTCCCTTTIGGGCCGCCTICCCCGCGAATTCATCGATACCGAGCGCTGCTC
GAGAGATCIGTGATAGCGGCCATCAAGCTGGCIGTGCCTTCTAGTTGCCAGCCATCIGTTGT
TTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAAT
AAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTIGTCATTCTATTCTGGGGGGTGGGGTG
GGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTIGGGGACACGTIGCGG
ACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCICTCTIGCGCGCTCGCTC
GCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAG
TGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTACGCAT
CTGIGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCA
TTAAGCGCGGCGGGTIGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGC
GCCCGCTCCTTTCGCTTTICTTCCCTTCCTITTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAG
CTCTAAATCGGGGGCTCCCTTITAGGGTTCCGATTTAGTGCTTITACGGCACCTCGACCCCAAA
AAACTIGATTIGGGTGATGGITCACGTAGTIGGGCCATCGCCCTGATAGACGGTTITTCGCCC
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TTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCA
ACCCTATCTICGGGCTATTCTITTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTA
AAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAAT
TTTATGGTGCACTCTICAGTACAATCTGCTICTGATGCCGCATAGTTAAGCCAGCCCCGACACC
CGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAA
GCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTITTTCACCGTCATCACCGAAACGCGC
GAGACGAAAGGGCCTCGIGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTT
CTTAGACGTICAGGTIGGCACTTTICGGGGAAATGTGCGCGGAACCCCTATTTGTITTATTTTIC
TAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATA
TTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTITTTTGCGG
CATTITTGCCTITCCIGTTITTGCTICACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGAT
CAGTITGGGTIGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAG
TTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTICTGCTATGTGGCGCGG
TATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATICTCAGAAT
GACTITGGTTIGAGTACTCACCAGTICACAGAAAAGCATCTITACGGATGGCATGACAGTAAGAGA
ATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGA
TCGGAGGACCGAAGGAGCTAACCGCTTITTTITGCACAACATGGGGGATCATGTAACTCGCCTT
GATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAARACGACGAGCGTGACACCA

[00126] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 70. An exemplary nucleotide sequence
for vector ¢.81.3 is set forth in SEQ ID NO: 70 (hGJB2 GRE3 underlined; human GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCITCCGGCTGGCTGGTITTATIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTIC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTICCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATTITTTAATTTAAAAGGATCTAGGTGAAGATCCTTITTGATAATCTCATGACCAAAATC
CCTTAACGTIGAGTITTTCGTITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTIC
TTGAGATCCTTITTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGTGGTITGTTTIGCCGGATCAAGAGCTACCAACTCITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTIGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTITCAAGAA
CTCIGTAGCACCGCCTACATACCTICGCTICTGCTAATCCTIGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCTIGTCGGGTTITCGCCACCTCTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTITTTACGGTTCC
TGGCCITTTGCTGGCCTTTIGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTICACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTG
CTATCTATCATCTITGAAGGGCTTCTGGAACAAGTTAGAATAGAGTCAACACTCATGAACTGC
TGTAGCAAAAAAAACTATAGATGTAGGATTGACAAGGGCAATAGAGCGATGACTCCCIGGCT
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GTGTTGTATTTGATGGACGGCAGTAGCTTITTCACAAAATGCTCATTTGGATGTTTCAAATTA
AAACGTTTCACTTTCTAGAACCAATTACGTGGTCAGTTTAGCTCCTGAGGTCCCAGTCAGAG
GGGTATTCIGTAGCTTGCAAAGCCTICTCITTGGGGACTGGACATGGAGTCTGTIGGTCTITAGA
ATTCAGAACCGGGAGAATGTGTTAGCCACTCATCTAAGCTATTCCTTAAACGCTTITCAGAGC
CATCTCCACTGTGGGGAAAGAAGTTCTTTIGTGTTICTCTGACTTAGTCTCATTCTAAAAAAAA
AAAAAAAAAAAAAAAAAAAGCAATTGCAATACCCAGAGCGCACAGTAGATGGCACTGAGACT
TGTCGGAAAGCTGGACGCACTCAAGAGGTGGCAGAAAAATCTATAGGTAAGCTTITITCTICTA
GTCIGGTGITGCIGCTCCTIGACCTTATTAATGGGCTGAGAAATAGATTITCTTITCCTTITCCTT
TTCTITTTTTATATGAAATTAAATGAAGTATAAAAGAATATGAGAATGTGTTGCTATTAGCAA
GGATAAGTAATGCTTTAGGAAACGTTTGGTTCATGTGTGTGTTTTCAGACTGATGTGTGTCC
TGGATCCAGTIGTAAAATGTACTTCIGTCTIGTAGGTICTCTIGCCACAGAAAAGTTGGAAAGCCA
TTGTTGTATTCCATTITCCAGGGCAACAAAAGATACCACTIGTCACTTCATGTGAAATGGTIGTT
GTTTAATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTT
CGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGLCCCGLGGLGLCGLeee
CTCCGTAACTTTCCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCC
ACGGCGGGAGACAGGIGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTICTCCCCGACTCGGAGL
CCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGALCCCC
AACGCCGAGACCCCCGCCCCGGLCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAG
AGTAGAAGCCATGGATTGGGGCACGCTGCAGACGATCCTGGGGGGTGTGAACAAACACTCCA
CCAGCATTGGAAAGATCTGGCTCACCGTCCTCTTCATTTTTCGCATTATGATCCTCGTTGTG
GCTGCAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCTGCAACACCCTGCAGCCAGG
CTGCAAGAACGTGTGCTACGATCACTACTTCCCCATCTCCCACATCCGGCTATGGGCCCTGC
AGCTGATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCCATGCACGTGGCCTACCGGAGACAT
GAGAAGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGAT
CAAAACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAAGCAGCATCTTCT
TCCGGGTCATCTTCGAAGCCGCCTTCATGTACGTCTTCTATGTCATGTACGACGGCTTCTCC
ATGCAGCGGCTGGTGAAGTGCAACGCCTGGCCTTGTCCCAACACTGTGGACTGCTTTGTGTC
CCGGCCCACGGAGAAGACTGTCTTCACAGTGTTCATGATTGCAGTGTCTGGAATTTGCATCC
TGCTGAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGGAAGTCAAAAAAG
CCAGTTTAAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTIGCCCAGTTGTTAGATTAAGAA
ATAGACAGCATGAGAGGGATGAGGCAACCCGTIGCTCAGCTGTCAAGGCTCAGTCGCTAGCAT
TTCCCAACACAAAGATTCTGACCTTAAATGCAACCATTTGAAACCCCTIGTAGGCCTCAGGTG
AAACTCCAGATGCCACAATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCT
ATGCCIGTCTTAATTTICTTITCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGT
TATTGGTGTAAGGTACTTTCATATITTAAACAGAGGATATCGGCATTTGITTCTITITCTCIGA
GGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTTTGGGTGICCTCCTGGG
GTTCTITTTTGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTTCTTTCATTTGCTTTGGAA
GTTTTAATCTCTAACAGTIGGACAAAGTTACCAGTIGCCTTAAACTCTGTTACACTTTTIGGAA
GTGAAAACTTTGTAGTATGATAGGTTATITTGATGTAAAGATGTICTGGATACCATTATATG
TTCCCCCTGTTTCAGAGGCTICAGATTGTAATATGTAAATGGTATGTCATTCGCTACTATGAT
TTAATTTGAAATATGGTCTTTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTCTGT
TGTATTCATTGTGGTCATAGCACCTAACAACATTGTAGCCTCAATCGAGTGAGACAGACTAG
AAGTTCCTAGIGATGGCTTATGATAGCAAATGGCCTICATGTICAAATATTTAGATGTAATTTT
GTGTAAGAAATACAGACTGGATGTACCACCAACTACTACCTGTAATGACAGGCCTGTICCAAC
ACATCTCCCTTTTCCATGACTGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTC
GCTTGGGAATTTTATTGACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGG
AGAAGTITTCTGTCGTTAAAAACAGATTTGGAAAGACTGGACTCTAAAGTCTIGTTGATTAAAG
ATGAGCTTTGICTACTITCAAAAGTTITIGTTIGCTTACCCCTITICAGCCTCCAATTTTITTAAGTG
AAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGA
TCTATAGGAAGATTGAACCTGAATATTIGCCATTATGCTTGACATGGTTTCCAAAARAATGGTA
CTCCACATATTTCAGTGAGGGTAAGTATTITTCCIGTTIGTCAAGAATAGCATTIGTAAAAGCAT
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TTTGTAATAATAAAGAATAGCTTTAATGATATGCTTGTAACTAAAATAATTTTGTAATGTAT
CAAATACATTTAAAACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATGGTITTTA
ATAGAACAGCGATATCAAGCTITATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGAT
TGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTITAATGCCT
TTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTT
GCTGICTCTTTATGAGGAGTTIGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGT
TTGCTGACGCAACCCCCACTIGGTTGGGGCATTGCCACCACCTGICAGCTICCTTITICCGGGACT
TTCGCTITTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCIGCTG
GACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCT
TTCCTTIGGCTGCTCGCCTATGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTC
CCTICGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTIGCGGCCTCT
TCCGCGTCTTCGCCTITCGCCCTCAGACGAGTCGGATCTCCCTTIGGGCCGCCTCCCCGCGAA
TTCATCGATACCGAGCGCTGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTGCCT
TCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGC
CACTICCCACTGTCCTTTCCTAATAAAATGAGGAAATTIGCATCGCATIGTCTGAGTAGGTGTIC
ATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGC
AGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGLCC
ACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGLCCC
GGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTIGCAGGGGCGCCTGA
TGCGGTATTTTCTCCTTACGCATCIGTGCGGTATTTCACACCGCATACGTCAAAGCAACCAT
AGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACC
GCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTITCCTTITCTCGCCAC
GTTCGCCGGCTTTCCCCGTICAAGCTCTAAATCGGGGGCTICCCTITTAGGGTTCCGATTTAGTG
CTTTACGGCACCTCGACCCCAAAAAACTTGATTTIGGGTGATGGTTCACGTAGTIGGGCCATCG
CCCTGATAGACGGTTTTTCGCCCTITTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTT
GTTCCAAACTGGAACAACACTCAACCCTATCTICGGGCTATTCTTTTGATTTATAAGGGATTT
TGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTT
AACAAAATATTAACGTITTACAATTTITATGGTIGCACTICTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCIGC
TCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTT
TCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTITITTATAGGT
TAATGTCATGATAATAATGGTTTCTITAGACGTCAGGTGGCACTTITTCGGGGAAATGTGCGCG
GAACCCCTATTTGTTTATTTITCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAA
CCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGT
CGCCCTTATTCCCITTTTITIGCGGCATTTTIGCCTICCTGITTTTIGCTCACCCAGAAACGCTGG
TGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTITACATCGAACTGGATCTC
AACAGCGGTAAGATCCTITGAGAGTTITTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTT
TAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTC
GCCGCATACACTATTCTCAGAATGACTIGGTTGAGTACTCACCAGTCACAGAAAAGCATCTT
ACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTIGCCATAACCATGAGTGATAACACTGC
GGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACA
TGGGGGATCATGTAACTCGCCTITGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAAC
GACGAGCGTGACACCA

[00127] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 71. An exemplary nucleotide sequence
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for vector ¢.81.3 is set forth in SEQ ID NO: 71 (hGJB2 GRE3 underlined; mouse GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTICCCGGCAACAATTAATAGACTGGATGCGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTITCCGGCTGGCTGGTITTATTIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGICCTGICGGGTITCGCCACCTICTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGCGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTG
CTATCTATCATCTITGAAGGGCTICTGGAACAAGTTAGAATAGAGTCAACACTCATGAACTGC
TGTAGCAAAAAAAACTATAGATGTAGGATTGACAAGGGCAATAGAGCGATGACTCCCTGGCT
GTGITGTATTTGATGGACGGCAGTAGCTTITTCACAAAATGCTCATTTGGATGTTTCAAATTA
AAACGTITTCACTTTCTAGAACCAATTACGTGGTICAGTTTAGCTCCTGAGGTCCCAGTCAGAG
GGGTATTCIGTAGCTTGCAAAGCCTICTCITTGGGGACTGGACATGGAGTCTGTIGGTCTITAGA
ATTCAGAACCGGGAGAATGTGTTAGCCACTCATCTAAGCTATTCCTTAAACGCTTITCAGAGC
CATCTCCACTGTGGGGAAAGAAGTTCTTIGTGTTICTCTGACTTAGTCTCATTCTAAAAAAAA
AAAAAAAAAAAAAAAARAAAGCAATTGCAATACCCAGAGCGCACAGTAGATGGCACTGAGACT
TGTCGGAAAGCTGGACGCACTCAAGAGGTGGCAGAAAAATCTATAGGTAAGCTTITTCTICTA
GTCTGGTGTTGCTIGCTCCTGACCTTATTAATGGGCTGAGAAATAGATTITCTTTCCTTTCCTT
TTCTTTTTTATATGAAATTAAATGAAGTATAAAAGAATATGAGAATGTGTITGCTATTAGCAA
GGATAAGTAATGCTITTAGGAAACGTTIGGTTCATGTGTIGTGTITTTCAGACTGATGTGTGTCC
TGGATCCAGTIGTAAAATGTACTTCIGTCTGTAGGTICTCTIGCCACAGAAAAGTTGGAAAGCCA
TTGTTGTATTCCATTTCCAGGGCAACAAAAGATACCACTIGTCACTTCATGTGAAATGGTGTT
GTTTAATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTT
CGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCLCGGGLGLCGLICCGLLCaLaGLaLeaeeee
CTCCGTAACTTTCCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCC
ACGGCGGGAGACAGGTIGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTICTCCCCGACTCGGAGC
CCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGALCCCC
AACGCCGAGACCCCCGLCCCCGGCCCCGCCGCGCTTICCTCCCGACGCAGAGCAAACCGCCCAG
AGTAGAAGCCATGGATTGGGGCACACTCCAGAGCATCCTCGGGGGTGTCAACAAACACTCCA
CCAGCATTGGAAAGATCTGGCTCACGGTCCTCTTCATCTTCCGCATCATGATCCTCGTGGTG
GCTGCAAAGGAGGTGTGGGGAGATGAGCAAGCCGATTTTGTCTGCAACACGCTCCAGCCTGG
CTGCAAGAATGTATGCTACGACCACCACTTCCCCATCTCTCACATCCGGCTCTGGGCTCTGC
AGCTGATCATGGTGTCCACGCCAGCCCTCCTGGTAGCTATGCATGTGGCCTACCGGAGACAT
GAAAAGAAACGGAAGTTCATGAAGGGAGAGATAAAGAACGAGTTTAAGGACATCGAAGAGAT
CAAAACCCAGAAGGTCCGTATCGAAGGGTCCCTGTGGTGGACCTACACCACCAGCATCTTCT
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TCCGGGTCATCTTTGAAGCCGTCTTCATGTACGTCTTTTACATCATGTACAATGGCTTCTTC
ATGCAACGTCTGGTGAAATGCAACGCTTGGCCCTGCCCCAATACAGTGGACTGCTTCATTTC
CAGGCCCACAGAAAAGACTGTCTTCACCGTGTTTATGATTTCTGTGTCTGGAATTTGCATTC
TGCTAAATATCACAGAGCTGTGCTATTTGTTCGTTAGGTATTGCTCAGGAAAGTCCAAAAGA
CCAGTCTACCCATACGATGTTCCAGATTACGCTTAAAGGCGCGCCACCCCTGCAGGGAATTC
CGCATTGCCCAGTITGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCT
CAGCTGTCAAGGCTCAGICGCTAGCATTITCCCAACACAAAGATTCTGACCTTAAATGCAACC
ATTTGAAACCCCTGTAGGCCTICAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCT
AAAGCCTCAAAACAAAGGCCTAATTICTATGCCTIGTCTTAATTTTCTITTCACTTAAGTTAGTT
CCACTGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACTTITCATATTTTAAACAGAG
GATATCGGCATTIGITTCITTCICTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACA
CAGAGAAGGTTTGGGTGTICCTCCIGGGGTITCTTITITTGCCAACTTTCCCCACGTTAAAGGTGA
ACATTGGTICTTTCATTITGCTTTGGAAGTTTTAATCTCTAACAGTGGACAAAGTTACCAGTG
CCTTAAACTCTGTITACACTTITTGGAAGTGAAAACTTITGTAGTATGATAGGTTATTTIGATG
TAAAGATGTTICTGGATACCATTATATGTTICCCCCTIGTTICAGAGGCTCAGATTIGTAATATGT
AAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTITTTGGTTATGAATACT
TTGCAGCACAGCTGAGAGGCTGTCTGTTGTATTCATTGTGGTCATAGCACCTAACAACATTG
TAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGCAAATGGCC
TCATGTCAAATATTTAGATGTAATITTGTGTAAGAAATACAGACTGGATGTACCACCAACTA
CTACCTGTAATGACAGGCCTGTCCAACACATCICCCTITITTCCATGACTGTGGTAGCCAGCAT
CGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAGTACCATTTAATG
GGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAACAGATTTGGAAAGA
CTGGACTCTAAAGTICTGITGATTAAAGATGAGCITTGTICTACTTCAAAAGTTIGTTTGCTTA
CCCCTTCAGCCTCCAATTTITTTAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAG
CTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTGCCATTAT
GCTTGACATGGTTITCCAAAAARATGGTACTCCACATATTTCAGTGAGGGTAAGTATTTTICCIG
TTGTCAAGAATAGCATTGTAAAAGCATTTIGTAATAATAAAGAATAGCTTTAATGATATGCT
TGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTAAAATATAATCTCTAT
AATAATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTTATCGATAATCAAC
CTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTICCTTTITACG
CTATGTGGATACGCTGCITTAATGCCTTITGTATCATGCTATTIGCTTCCCGTATGGCTTTCAT
TTTCTCCTCCTITGTATAAATCCTGGTTGCIGTCTICTTTATGAGGAGTTGTIGGCCCGTTGTICA
GGCAACGTGGCGTIGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCC
ACCACCTGTCAGCTCCITTCCGGGACTTTCGCTITTCCCCCTCCCTATTGCCACGGCGGAACT
CATCGCCGCCTGCCTITGCCCGCTIGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCG
TGGTGTITGTCGGGGAAATCATCGTCCTTTICCTTGGCTGCTCGCCTATGTITGCCACCTGGATT
CTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCG
CGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTICTTICGCCTTCGCCCTCAGACGAGTCGGA
TCTCCCTTTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTG
ATAGCGGCCATCAAGCTGGCIGTGCCTTCTAGTTGCCAGCCATCTIGTTGTITTGCCCCTCCCC
CGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAA
TTGCATCGCATTGTICTGAGTAGGTGTCATTICTATTICTGGGGGGTGGGGTGGGGCAGGACAGC
AAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTIGGGGACACGTGCGGACCGAGCGGLCG
CAGGAACCCCTAGTGATGGAGTIGGCCACTCCCTICTCIGCGCGCTCGCTCGCTCACTGAGGC
CGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAG
CGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTITCTCCTTACGCATCTGTGCGGTATT
TCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCIGTAGCGGCGCATTAAGCGCGGCG
GGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTICCTTT
CGCITTCTTICCCTICCTTICTCGCCACGTITCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGG
GGCTCCCTITTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTIG
GGTGATGGITCACGTAGTIGGGCCATCGCCCTGATAGACGGTTTITTCGCCCTTTIGACGTITGGA
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GTCCACGTITCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGG
GCTATTCITTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTIGGTTAAAAAATGAGCTG
ATTTAACAAAAATTTAACGCGAATTITTAACAAAATATTAACGTTTACAATTITTATGGTGCAC
TCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCG
CTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTC
TCCGGGAGCTGCATGTGTCAGAGGTTTITCACCGTCATCACCGAAACGCGCGAGACGAAAGGG
CCTCGTGATACGCCTATTITTTATAGGTTAATGTCATGATAATAATGGTITTICTTAGACGTCAG
GTGGCACTITTCGGGGAAATGTGCGCGGAACCCCTATTTIGTTTATTTTITCTAAATACATTCA
AATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAA
GAGTATGAGTATTCAACATTTICCGTGTCGCCCTTATTICCCTTTTTTGCGGCATTTTGCCTTIC
CTGITTTTIGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
CCGAGTGGGTITACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTITCGCCCCGA
AGAACGTTTITCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTA
TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAG
TACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGC
TGCCATAACCATGAGTGATAACACTIGCGGCCAACTTACTTICTGACAACGATCGGAGGACCGA
AGGAGCTAACCGCTTTTITTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAA
CCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

[00128] In some embodiments, an AAV vector described herein comprises an AAV 5'TTR, a
GJB2 GRE enhancer (hGJB2 GRE4), a GJB2 basal promoter, a G/B2 exon 1 5' UTR, Kozak
sequence, nucleotide sequence encoding a gene product (e.g., GJB2 or GFP), a G/B2 exon 2
3" UTR, a WPRE, a bovine growth hormone poly A signal, and an AAV 3'ITR (e.g., vector
c.81.4).

[00129] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 72. An exemplary nucleotide sequence
for vector ¢.81.4 is set forth in SEQ ID NO: 72 (hGJB2 GRE4 underlined; eGFP coding
sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTITATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATC
CCTTAACGIGAGTITTTCGITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGTGGTTITGTTTGCCGGATCAAGAGCTACCAACTCTITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCIGTAGCACCGCCTACATACCICGCTICTGCTAATCCIGTTACCAGTIGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
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GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCIGTCGGGTTITCGCCACCTCTGACTTIGAGCGTCGATTTTITGTIG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCITTTGCTGGCCTTTTIGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTICACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTA
ACTGGGCAATGCGTTAAACTGGCTITTTTGACTTCCCAGAACAATATCTAATTAGCAAATAA
CACAATTCAGTGACATTCAGCAGGATGCAAATTCCAGACACTGCAATCATGAACACTGTGAA
GACAGTCTITCTCCGTGGGCCGGGACACAAAGCAGTCCACAGTGTTGGGACAAGGCCAGGCGT
TGCACTTCACCAGCCGCTGCATGGAGAAGCCGTCGTACATGACATAGAAGACGTACATGAAG
GCGGCTTCGAAGATGACCCGGAAGAAGATGCTIGCTTGTIGTAGGTCCACCACAGGGAGCCTTIC
GATGCGGACCTTCIGGGITTTGATCTCCTCGATGTCCTTAAATTCACTICTTTATCTCCCCCT
TGATGAACTTCCTCTTCTTCTCATGTCTCCGGTAGGCCACGTGCATGGCCACTAGGAGCGCT
GGCGTGGACACGAAGATCAGCTGCAGGGCCCATAGCCGGATGTGGGAGATGGGGAAGTAGTG
ATCGTAGCACACGTTICITGCAGCCTIGGCTGCAGGGTGTTGCAGACAAAGTCGGCCTGCTCAT
CTCCCCACACCTCCTTTGCAGCCACAACGAGGATCATAATGCGAAAAATGAAGAGGACGGTG
AGCCAGATCTTTCCAATGCTGGTGGAGTGTTTGTTCACACCCCCCAGGATCGTCTGCAGCGT
GCCCCAATCCATCTTCTACTCTGGGCGGTTTGCTCTGGAAAAGACGAATGCACACAACACAG
GAATCACTAGCTAGGACAGAACAGGGAGACTTCICTGAGTCTGGGTAAGCAAGCATGCTTAA
ATCTCITCCTGAGCAAACACCAACTCTITACACAACCTCACCAAAACAGGTGAAGACAGAACC
AACTTAGTTTGTCATTAATTAAGACCTCGAAGGGGACTTGGGGGGTITCGGGGCTTITCGGGGE
CGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGLLCCG
CGGCGCCGCCCCCTICCGTAACTTTICCCAGTCTCCGAGGGAAGAGGCGGGGTGIGGGGTIGCGG
TTAAAAGGCGCCACGGCGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCICTCC
CCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAG
CGCAGAGACCCCAACGCCGAGACCCCCGCCCCGGLCLCCCGCCGCGCTTCCTCCCGACGCAGAG
CAAACCGCCCAGAGTAGAAGCCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGC
CCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGC
GAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCC
CGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACC
CCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAG
CGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGG
CGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCC
TGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAG
AAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCT
CGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACC
ACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTC
CTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAATA
AAGGCGCGCCACCCCIGCAGGGAATTCCGCATTGCCCAGTTIGTTAGATTAAGAAATAGACAG
CATGAGAGGGATGAGGCAACCCGTGCTCAGCTGTCAAGGCTCAGTCGCTAGCATTTCCCAAC
ACAAAGATTCIGACCTITAAATGCAACCATTTGAAACCCCTIGTAGGCCTCAGGTGAAACTCCA
GATGCCACAATGGAGCTCTIGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCCTGT
CTTAATTTICTTICACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATIGGTG
TAAGGTACTTTCATATTTTAAACAGAGGATATCGGCATTITIGTTICTITTCICTGAGGACAAGA
GAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTTITGGGTIGTCCTICCTGGGGTTICTTTT
TGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTTCTTITCATTITGCTTITGGAAGTTTTAAT
CTCTAACAGTGGACAAAGTTACCAGTGCCTTAAACTCIGTTACACTITTTGGAAGTGAAAAC
TTTGTAGTATGATAGGTTATTTTGATGTAAAGATGTTCTIGGATACCATTATATGTTCCCCCT
GTTTICAGAGGCTCAGATTIGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAATTTG
AAATATGGTCITTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGICTGTTIGTATICA
TTGTGGTCATAGCACCTAACAACATTGTAGCCTCAATCGAGTGAGACAGACTAGAAGTTICCT
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AGTGATGGCTTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTTGTGTAAGA
AATACAGACTGGATGTACCACCAACTACTACCTGTAATGACAGGCCTGTCCAACACATCTCC
CTTITCCATGACTGTIGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTIGGGA
ATTTTATTGACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTT
CTGTCGTTAAAAACAGATTTGGAAAGACTGGACTCTAAAGTCTGTTGATTAAAGATGAGCTT
TGTCTACTTCAAAAGTTTGTTTGCTTACCCCTTCAGCCTCCAATTTTTTAAGTGAAAATATA
GCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTATAGG
AAGATTGAACCTGAATATTGCCATTATGCTTIGACATGGTTTICCAAAAAATGGTACTCCACAT
ATTTCAGTGAGGGTAAGTATTTTCCTGTITGTCAAGAATAGCATTGTAAAAGCATTTTGTAAT
AATAAAGAATAGCTTTAATGATATGCTTGTAACTAAAATAATTTTGTAATGTATCAAATACA
TTTAAAACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATGGTITTAATAGAACA
GCGATATCAAGCTTATCGATAATCAACCICTGGATTACAAAATTTGTGAAAGATTGACTGGT
ATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCA
TGCTATTGCTTICCCGTATGGCTITTCATTTICTCCTCCTITGTATAAATCCTGGTTIGCTGTCTC
TTTATGAGGAGTTGTIGGCCCGTTGTICAGGCAACGTGGCGTGGTGTGCACTGTGTITTGCTGAC
GCAACCCCCACTGGTTGGGGCATTGCCACCACCTIGTCAGCTCCTTTCCGGGACTTTCGCTTT
CCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGG
CTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGG
CTGCTCGCCTATGTITGCCACCTGGATTICTGCGCGGGACGTCCITCTGCTACGTCCCTITCGGC
CCTCAATCCAGCGGACCTITCCTTICCCGCGGCCIGCTGCCGGCICTGCGGCCICTTCCGCGTC
TTCGCCTTCGCCCTCAGACGAGTCGGATCICCCTTITGGGCCGCCTICCCCGCGAATTCATCGA
TACCGAGCGCTIGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTGCCTTCTAGTTG
CCAGCCATCTIGTIGITTGCCCCICCCCCGTGCCITCCTTGACCCTGGAAGGTGCCACTCCCA
CTGICCTTICCTAATAAAATGAGGAAATTGCATCGCATTGTCIGAGTAGGTGTCATTICTATT
CTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGC
TGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTC
TCTGCGCGCTICGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTG
CCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTAT
TTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCG
CCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACT
TGCCAGCGCCCTAGCGCCCGCTCCITTCGCTTTCTTCCCTTCCTITTCTICGCCACGTTCGCCG
GCTTITCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTICCGATTTAGTIGCTTTACGG
CACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATA
GACGGTTTITTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAA
CTGGAACAACACTCAACCCTATCICGGGCTATICTTTITGATTITATAAGGGATTITTGCCGATT
TCGGCCTATTGGTTAAAAAATGAGCTGATTITAACAAAAATTTAACGCGAATTTTAACAAAAT
ATTAACGTTTACAATTTITATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAA
GCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCA
TCCGCTITACAGACAAGCTGTIGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTITTCACCGTC
ATCACCGAAACGCGCGAGACGAAAGGGCCTICGTGATACGCCTATTITTTATAGGTTAATGTICA
TGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCT
ATTTGTITTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATA
AATGCITCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTICGCCCTITA
TTCCCITTTTTGCGGCATTITGCCITCCTIGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTA
AAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGG
TAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTITAAAGTTC
TGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATA
CACTATTCICAGAATGACTITGGTTIGAGTACTCACCAGTCACAGAAAAGCATCITACGGATGG
CATGACAGTAAGAGAATTATGCAGTGCTIGCCATAACCATGAGTGATAACACTGCGGCCAACT
TACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTIGCACAACATGGGGGAT
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CATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCG
TGACACCA

[00130] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 73. An exemplary nucleotide sequence
for vector ¢.81.4 is set forth in SEQ ID NO: 73 (hGJB2 GRE4 underlined; human GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTICCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTICGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGICCTGICGGGTITCGCCACCTICTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGCGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTA
ACTGGGCAATGCGTTAAACTGGCTITTTTGACTTCCCAGAACAATATCTAATTAGCAAATAA
CACAATTCAGTGACATTCAGCAGGATGCAAATTCCAGACACTGCAATCATGAACACTGTGAA
GACAGTCTITCTCCGTGGGCCGGGACACAAAGCAGTCCACAGTGTTGGGACAAGGCCAGGCGT
TGCACTTCACCAGCCGCTGCATGGAGAAGCCGTCGTACATGACATAGAAGACGTACATGAAG
GCGGCTTCGAAGATGACCCGGAAGAAGATGCTIGCTTGTIGTAGGTCCACCACAGGGAGCCTTIC
GATGCGGACCTTCTGGGTTTTGATCTCCTCGATGTCCTTAAATTCACTCTTTATCTCCCCCT
TGATGAACTTCCTCTTCTTCTCATGTCTCCGGTAGGCCACGTGCATGGCCACTAGGAGCGCT
GGCGTGGACACGAAGATCAGCTGCAGGGCCCATAGCCGGATGTGGGAGATGGGGAAGTAGTG
ATCGTAGCACACGTTCTITGCAGCCTGGCTGCAGGGTGTTGCAGACAAAGTCGGCCTGCTCAT
CTCCCCACACCTCCTTTGCAGCCACAACGAGGATCATAATGCGAAAAATGAAGAGGACGGTG
AGCCAGATCTTTCCAATGCTGGTGGAGTGTITTGTTCACACCCCCCAGGATCGTCTGCAGCGT
GCCCCAATCCATCTITCTACTCTGGGCGGTITTGCTCTGGAAAAGACGAATGCACACAACACAG
GAATCACTAGCTAGGACAGAACAGGGAGACTTCICTGAGTCTGGGTAAGCAAGCATGCTTAA
ATCTCTITCCTGAGCAAACACCAACTCTTACACAACCTCACCAAAACAGGTGAAGACAGAACC
AACTTAGTITGTCATTAATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTITCGGGGE
CGGICGGGGGTTCGCGGACCCGGGAAGCTICTGAGGACCCAGAGGCCGGGCGCGLCTCCGCCCG
CGGCGCCGCCCCCICCGTAACTTTCCCAGTCTCCGAGGGAAGAGGCGGGGTGTIGGGGTIGCGG
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TTAAAAGGCGCCACGGCGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCC
CCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAG
CGCAGAGACCCCAACGCCGAGACCCCCGLLCLCCGGCCCCGCCGCGCTTCCTCCCGACGCAGAG
CAAACCGCCCAGAGTAGAAGCCATGGATTGGGGCACGCTGCAGACGATCCTGGGGGGTGTGA
ACAAACACTCCACCAGCATTGGAAAGATCTGGCTCACCGTCCTCTTCATTTTTCGCATTATG
ATCCTCGTTGTGGCTGCAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCTGCAACAC
CCTGCAGCCAGGCTGCAAGAACGTGTGCTACGATCACTACTTCCCCATCTCCCACATCCGGC
TATGGGCCCTGCAGCTGATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCCATGCACGTGGCC
TACCGGAGACATGAGAAGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGA
CATCGAGGAGATCAAAACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAA
GCAGCATCTTCTTCCGGGTCATCTTCGAAGCCGCCTTCATGTACGTCTTCTATGTCATGTAC
GACGGCTTCTCCATGCAGCGGCTGGTGAAGTGCAACGCCTGGCCTTGTCCCAACACTGTGGA
CTGCTTTGTGTCCCGGCCCACGGAGAAGACTGTCTTCACAGTGTTCATGATTGCAGTGTCTG
GAATTTGCATCCTGCTGAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGG
AAGTCAAAAAAGCCAGTTTAAAGGCGCGCCACCCCTIGCAGGGAATTCCGCATTIGCCCAGTITG
TTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGIGCTCAGCTGTCAAGGCTC
AGTCGCTAGCATTTCCCAACACAAAGATTCTGACCTTAAATGCAACCATTTGAARACCCCTGT
AGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCTARAGCCTCAAAACAA
AGGCCTIAATTCTATGCCTGICTITAATTTTCITTCACTTAAGTTAGTITCCACTGAGACCCCAG
GCTGTTAGGGGTTATTGGTIGTAAGGTACTTTCATATTTTAAACAGAGGATATCGGCATTTGT
TTCTTTCTCTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTTITGGG
TGTCCTICCTGGGGTTCTTTITTGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTTCTTITCA
TTTGCITTGGAAGTTITTAATCTCTAACAGTIGGACAAAGTTACCAGTGCCITAAACTCTGTITA
CACTITTTTGGAAGTGAAAACTTIGTAGTATGATAGGTTATTTTGATGTAAAGATGTTCTGGA
TACCATTATATGTTCCCCCTGTITTCAGAGGCTCAGATTGTAATATGTAAATGGTATGTCATT
CGCTACTATGATTITAATTTGAAATATGGTICTTTTIGGTITATGAATACTTTGCAGCACAGCTGA
GAGGCTGTICTIGTIGTATICATTGTIGGTCATAGCACCTAACAACATTGTAGCCTICAATCGAGT
GAGACAGACTAGAAGTTCCTAGTIGATGGCTTATGATAGCAAATGGCCTICATGTCAAATATTT
AGATGTAATTTTGTGTAAGAAATACAGACTGGATGTACCACCAACTACTACCTGTAATGACA
GGCCTGTCCAACACATCTICCCTTTTCCATGACTGTGGTAGCCAGCATCGGAAAGAACGCTGA
TTTAAAGAGGTCGCTITGGGAATTTTATTGACACAGTACCATTTAATGGGGAGGACAAAATGG
GGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAACAGATTTGGAAAGACTGGACTCTAAAGTC
TGTTGATTAAAGATGAGCTTTGTCTACTTCAAAAGTTTGTTTGCTTACCCCTTCAGCCTCCA
ATTTTTTAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAA
ATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTGCCATTATGCTTGACATGGTTITC
CAAAAAATGGTACTCCACATATTITCAGTGAGGGTAAGTATTTTICCTGTTGTCAAGAATAGCA
TTGTAAAAGCATTTTGTAATAATAAAGAATAGCTTTAATGATATGCTTGTAACTAAAATAAT
TTTGTAATGTATCAAATACATTITAAAACATTAAAATATAATCTCTATAATAATTTAAAATCT
AATATGGTTTTAATAGAACAGCGATATCAAGCTTATCGATAATCAACCTICTGGATTACAAAA
TTTGTGAAAGATTGACTGGTATTCTITAACTATGTITGCTCCTTTTACGCTATGTGGATACGCT
GCTTTAATGCCTTITGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTITGTA
TAAATCCTGGITGCTGTCTCTTITATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGG
TGTGCACTGIGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTIGCCACCACCTIGTCAGCTC
CTTTICCGGGACTTTCGCTITTCCCCCTCCCTATTIGCCACGGCGGAACTCATCGCCGCCTGCCT
TGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGA
AATCATCGTCCTTTCCITGGCTGCTCGCCTATGTTGCCACCTGGATTCTGCGCGGGACGTCC
TTCTGCTACGTCCCITCGGCCCTCAATCCAGCGGACCTICCTTCCCGCGGCCTIGCTGCCGGC
TCTGCGGCCICTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCG
CCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTGATAGCGGCCATCAAG
CTGGCTGTGCCTICTAGTTGCCAGCCATCTGTITGTTTIGCCCCTCCCCCGTGCCTTCCTTGAC
CCTGGAAGGTGCCACTCCCACTGTICCTTITCCTAATAAAATGAGGAAATTGCATCGCATTGTIC
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TGAGTAGGTGTICATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGG
GAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTG
ATGGAGTTGGCCACTCCCTCICTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGT
CGCCCGACGCCCGGGCTTITGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGL
AGGGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATACGT
CAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACG
CGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTICCTTICGCTTITICTTICCCTIC
CTTICTCGCCACGTITCGCCGGCTITTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGT
TCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGT
AGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTITTGACGTTGGAGTCCACGTTCTTTAA
TAGTGGACTCITGTTICCAAACTGGAACAACACTCAACCCTATCICGGGCTATICTITTIGATT
TATAAGGGATTTTGCCGATTITCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTT
AACGCGAATTTTAACAAAATATTAACGTTTACAATTITTATGGTGCACTCTCAGTACAATCTG
CTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGAC
GGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCICCGGGAGCTGCATG
TGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCT
ATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGG
GAAATGTGCGCGGAACCCCTATTIGTTTATTTITTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTICA
ACATTICCGTGTCGCCCTTATTCCCITTTTITGCGGCATTTTIGCCTTICCTGTTTTTIGCTCACC
CAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATC
GAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTITTCGCCCCGAAGAACGTTTTCCAAT
GATGAGCACTTTTAAAGTICTGCTIATGTIGGCGCGGTATTATCCCGTATTGACGCCGGGCAAG
AGCAACTCGGICGCCGCATACACTATTCTCAGAATGACTTIGGTTGAGTACTCACCAGTCACA
GAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAG
TGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTT
TTTTGCACAACATGGGGGATCATGTAACTCGCCTITIGATCGTITGGGAACCGGAGCTGAATGAA
GCCATACCAAACGACGAGCGTGACACCA

[00131] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 74. An exemplary nucleotide sequence
for vector ¢.81.4 is set forth in SEQ ID NO: 74 (hGJB2 GRE4 underlined; mouse GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCITCCGGCTGGCTGGTITTATIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTIC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTICCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATTITTTAATTTAAAAGGATCTAGGTGAAGATCCTITTTGATAATCTCATGACCAAAATC
CCTTAACGTIGAGTITITTCGTITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTIC
TTGAGATCCTITTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGTGGTTITGTTTIGCCGGATCAAGAGCTACCAACTCITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTIGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTITCAAGAA
CTCIGTAGCACCGCCTACATACCTICGCTICTGCTAATCCTIGTTACCAGTIGGCTGCTGCCAGTG
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GCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCTIGTCGGGTTITCGCCACCTCTGACTTGAGCGTCGATTTTTGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTITTTACGGTTCC
TGGCCITTTGCTGGCCTTTIGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTICACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTA
ACTGGGCAATGCGTTAAACTGGCTITTTTGACTTCCCAGAACAATATCTAATTAGCAAATAA
CACAATTCAGTGACATTCAGCAGGATGCAAATTCCAGACACTGCAATCATGAACACTGTGAA
GACAGTCTICTCCGTGGGCCGGGACACAAAGCAGTCCACAGTGTTGGGACAAGGCCAGGCGT
TGCACTTCACCAGCCGCTGCATGGAGAAGCCGTCGTACATGACATAGAAGACGTACATGAAG
GCGGCTTCGAAGATGACCCGGAAGAAGATGCTGCTTGTGTAGGTCCACCACAGGGAGCCTIC
GATGCGGACCTTCIGGGTITTTGATCTCCTICGATGTCCTTAAATTCACTICTTTATCTCCCCCT
TGATGAACTTICCTCTITCTTCTCATGTCTCCGGTAGGCCACGTGCATGGCCACTAGGAGCGCT
GGCGTGGACACGAAGATCAGCTGCAGGGCCCATAGCCGGATGTGGGAGATGGGGAAGTAGTG
ATCGTAGCACACGTTCITGCAGCCTIGGCTGCAGGGTGTTGCAGACAAAGTCGGCCTGCTCAT
CTCCCCACACCTCCTITTGCAGCCACAACGAGGATCATAATGCGAAAAATGAAGAGGACGGTG
AGCCAGATCTITCCAATGCTGGTGGAGTGTTITGTTCACACCCCCCAGGATCGTCTIGCAGCGT
GCCCCAATCCATCTITCTACTCTGGGCGGTITTGCTCTGGAAAAGACGAATGCACACAACACAG
GAATCACTAGCTAGGACAGAACAGGGAGACTTCICTGAGTCTGGGTAAGCAAGCATGCTTAA
ATCTCITCCTGAGCAAACACCAACTICTITACACAACCTCACCAAAACAGGTGAAGACAGAACC
AACTTAGTTTGTCATTAATTAAGACCTCGAAGGGGACTTGGGGGGTITCGGGGCTTITCGGGGE
CGGTCGGGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGCGCGLCTCCGLLCG
CGGCGCCGCCCCCTCCGTAACTTTCCCAGTCTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGE
TTAAAAGGCGCCACGGCGGGAGACAGGTGTITGCGGCCCCGCAGCGCCCGCGCGCTCCICTCC
CCGACTCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAG
CGCAGAGACCCCAACGCCGAGACCCCCGCCLCGGLCLCCGCCGCGCTTCCTCCCGACGCAGAG
CAAACCGCCCAGAGTAGAAGCCATGGATTGGGGCACACTCCAGAGCATCCTCGGGGGTGTCA
ACAAACACTCCACCAGCATTGGAAAGATCTGGCTCACGGTCCTCTTCATCTTCCGCATCATG
ATCCTCGTGGTGGCTGCAAAGGAGGTGTGGGGAGATGAGCAAGCCGATTTTGTCTGCAACAC
GCTCCAGCCTGGCTGCAAGAATGTATGCTACGACCACCACTTCCCCATCTCTCACATCCGGC
TCTGGGCTCTGCAGCTGATCATGGTGTCCACGCCAGCCCTCCTGGTAGCTATGCATGTGGCC
TACCGGAGACATGAAAAGAAACGGAAGTTCATGAAGGGAGAGATAAAGAACGAGTTTAAGGA
CATCGAAGAGATCAAAACCCAGAAGGTCCGTATCGAAGGGTCCCTGTGGTGGACCTACACCA
CCAGCATCTTCTTCCGGGTCATCTTTGAAGCCGTCTTCATGTACGTCTTTTACATCATGTAC
AATGGCTTCTTCATGCAACGTCTGGTGAAATGCAACGCTTGGCCCTGCCCCAATACAGTGGA
CTGCTTCATTTCCAGGCCCACAGAAAAGACTGTCTTCACCGTGTTTATGATTTCTGTGTCTG
GAATTTGCATTCTGCTAAATATCACAGAGCTGTGCTATTTGTTCGTTAGGTATTGCTCAGGA
AAGTCCAAAAGACCAGTCTACCCATACGATGTTCCAGATTACGCTTAAAGGCGCGCCACCCC
TGCAGGGAATTCCGCATTGCCCAGTITGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAG
GCAACCCGIGCTCAGCTGTCAAGGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCTGACC
TTAAATGCAACCATTTGAAACCCCIGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAG
CTCIGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCCTGTCTTAATTTTCTITTCA
CTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACTTTCATA
TTTTAAACAGAGGATATCGGCATTIGTTICTTTCTCTGAGGACAAGAGAAAAAAGCCAGGTT
CCACAGAGGACACAGAGAAGGTTITIGGGTIGTCCICCTGGGGTTCTTTTTGCCAACTTTCCCCA
CGTTAAAGGTGAACATTGGTITCTITITCATTITGCTTITGGAAGTTTTAATCTCTAACAGTGGACA
AAGTTACCAGIGCCTTAAACTICTGTITACACTITTTTGGAAGTGAAAACTTTGTAGTATGATAG
GTTATTTTIGATGTAAAGATGTTCIGGATACCATTATATGTTCCCCCTGTTTCAGAGGCTCAG
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ATTGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTTTTG
GTTATGAATACTITGCAGCACAGCTGAGAGGCTGTCIGTTGTATTICATTGTGGTCATAGCAC
CTAACAACATTGTAGCCICAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGA
TAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTTIGTGTAAGAAATACAGACTGGATG
TACCACCAACTACTACCTGTAATGACAGGCCTGTCCAACACATCTCCCTTTTCCATGACTGT
GGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAG
TACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTITTCTIGTCGTTAAAAACA
GATTTGGAAAGACTGGACTICTAAAGTCTIGTTGATTAAAGATGAGCTTIGTCTACTTCAAAAG
TTTGTTTGCTTACCCCTTCAGCCTCCAATTTTTTAAGTGAAAATATAGCTAATAACATGTGA
AAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAA
TATTGCCATTATGCTITGACATGGTITCCAAAAAATGGTACTCCACATATTITCAGTIGAGGGTA
AGTATTTTCCTGTTIGTCAAGAATAGCATTGTAAAAGCATTTITGTAATAATAAAGAATAGCTT
TAATGATATGCTTGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTAAAA
TATAATCTCTATAATAATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTTA
TCGATAATCAACCICTGGATTACAAAATTTIGTGAAAGATTGACTGGTATTCTTAACTATGTT
GCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTITTGTATCATGCTATTGCTTICCCG
TATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGT
GGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTIGTTTGCTGACGCAACCCCCACTGGT
TGGGGCATTGCCACCACCTGTCAGCTCCTITTCCGGGACTITTCGCTTTCCCCCICCCTATTGC
CACGGCGGAACTCATCGCCGCCTIGCCTTIGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCA
CTGACAATTCCGIGGTGTITGTCGGGGAARATCATCGTCCTTTCCTTGGCTGCTCGCCTATGTT
GCCACCTGGATTCTGCGCGGGACGTCCTTICTGCTACGTCCCTTCGGCCCTCAATCCAGCGGA
CCTICCTTICCCGCGGCCIGCTGCCGGCTICTGCGGCCICTTCCGCGTCITCGCCTTCGCCCTIC
AGACGAGTCGGATCTCCCTTTIGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTC
GAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTGCCTTCTAGTTGCCAGCCATCTGTTGT
TTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAAT
AAAATGAGGAAATTGCATCGCATTGICTGAGTAGGTIGTCATTCTATTCTGGGGGGTGGGGTG
GGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTIGGGGACACGTIGCGG
ACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCICTCTGCGCGCTCGCTC
GCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTITGCCCGGGCGGCCTCAG
TGAGCGAGCGAGCGCGCAGCTGCCIGCAGGGGCGCCTGATGCGGTATTTITCTCCTTACGCAT
CTGIGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCA
TTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGC
GCCCGCTCCTTTCGCTTTICTTICCCTTCCTITTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAG
CTCTAAATCGGGGGCTCCCTTTAGGGTTICCGATTITAGTGCTTTACGGCACCTCGACCCCAAA
AAACTTIGATTIGGGTGATGGTITCACGTAGTGGGCCATCGCCCTGATAGACGGTTTITTCGCCC
TTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCA
ACCCTATCTICGGGCTATTCTITTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTA
AAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAAT
TTTATGGTGCACTCTICAGTACAATCTGCTICTGATGCCGCATAGTTAAGCCAGCCCCGACACC
CGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAA
GCTGTGACCGTCTICCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGC
GAGACGAAAGGGCCTCGIGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTT
CTTAGACGTICAGGTIGGCACTTTICGGGGAAATGTGCGCGGAACCCCTATTTIGTITTATTITTIC
TAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATA
TTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGG
CATITTGCCTTCCIGTTITTGCTICACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGAT
CAGTITGGGTIGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAG
TTTTCGCCCCGAAGAACGTTITTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGG
TATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATICTCAGAAT
GACTITGGTTIGAGTACTCACCAGTICACAGAAAAGCATCTITACGGATGGCATGACAGTAAGAGA
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ATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGA
TCGGAGGACCGAAGGAGCTAACCGCTTITTITGCACAACATGGGGGATCATGTAACTCGCCTT
GATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTIGACACCA

[00132] In some embodiments, an AAV vector described herein comprises an AAV 5'ITR, a
GJB2 GRE enhancer (hGJB2 GRES), a GJB2 basal promoter, a GJ/B2 exon 1 5' UTR, Kozak
sequence, nucleotide sequence encoding a gene product (e.g., GJB2 or GFP), a G/B2 exon 2
3" UTR, a WPRE, a bovine growth hormone poly A signal, and an AAV 3'ITR (e.g., vector
c.81.5).

[00133] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 50. An exemplary nucleotide sequence
for vector ¢.81.5 is set forth in SEQ ID NO: 50 (hGJB2 GRES underlined; eGFP coding
sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCITCCGGCTGGCTGGTITTATIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTIC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTICCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATITTTAATTTAAAAGGATCTAGGTGAAGATCCTITTTGATAATCTCATGACCAAAATC
CCTTAACGTIGAGTITITTCGTITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTIC
TTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGTGGTTITGTTTGCCGGATCAAGAGCTACCAACTCTITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTIGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTITCAAGAA
CTCIGTAGCACCGCCTACATACCICGCTICTGCTAATCCIGTTACCAGTIGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCTIGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTITTTACGGTTCC
TGGCCITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTA
AGCTACTAACTACAACCACGAGATTATAGATGTITTGCTGATATTGTITCTCAGTTITGGTTATT
GTIGTIGTTITATGAATGAAAGTAGTIGTATGTTTIGIGTGAATTTITTGTTTTTAATTTITTTATGA
GTGCCCTAACAAAGATTACAAATTGGGAATACAAACTCCAGAGCAATGGAGACAGTGACACT
TTTGTGGAGGGGTACATGTGGCTGTTCGGGTGGTTATTAACACAGGCTGCTGCCCCTGCCCT
GCAATGGGAATCCCCAGGGCATTGGAGGATTCAACCTICTTGCAGTTACCTCTTGTAAGACAG
CAGATGGCAGCAGAGAGAGGCTTTIGCACATCCCTIGCAGGTTCTAGTTTGCACAAAGGGCTIC
TGAGAGACCTATCAACCAATTATAACATCAAGTGGCAAAAAGAGTCCTTGATAAGTTATTTC
GCTICTCAAAGAAACCGAAAACGCCAAACTAATCACTAGTCTIGTTTITTTTTITTCCTIGGCA
AAAGCCTGCTATCTTTCATGATTTAGCTTTCATGAAATTGTTCCTGAAGACCCCCAAAAGAA
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ACAATTTCATGCCCCGAACTCTGTTICAGAGACTTTGCTGTGCCTGTCATGTCCAGCTTGCCA
TATCCIGTTTIGTAAAGTAGCCACCTTATATACACACCTGCTGTCTGCACTGTGACCTCCTT
TCAAAATCATCTTTGGTTCTITCAGAGGCCTGGAATAATGCTCTGCCCAGATGAAGATCTCCG
TAAATGTGTTTTTGAAATGGCTAATCAAATAATGGATACCCTTAGGTATTITTTGCAGAAACA
CTTGGCAGCCTTCCATAATATCCCTACTATGAAATGGAAACTTGTGAATGAGATGTGGCTTT
AATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCG
GACCCGGGAAGCTICTGAGGACCCAGAGGCCGGGLCGLCGLCTCCGLLCGLGGLGLLaLeeeeTee
GTAACTTTCCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGG
CGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCT
CGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACG
CCGAGACCCCCGCCCCGGCLCCCGCCGCGCTTCCTICCCGACGCAGAGCAAACCGCCCAGAGTA
GAAGCCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCT
GGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCT
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACC
CTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCA
GCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCA
AGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAAC
CGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGA
GTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGG
TGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAG
CAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCA
GTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGA
CCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAAGGCGCGCCACCCCTGCA
GGGAATTCCGCATTIGCCCAGTTGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAA
CCCGTGCTCAGCTGTCAAGGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCTGACCTTAA
ATGCAACCATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCT
GCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTICTATGCCTGICTTAATTTTCTTTCACTTA
AGTTAGTTCCACTGAGACCCCAGGCTIGTTAGGGGTTATTGGTGTAAGGTACTTTCATATTTT
AAACAGAGGATATCGGCATTTGTTTICTTTCTCTGAGGACAAGAGAAAAAAGCCAGGTTCCAC
AGAGGACACAGAGAAGGTTTIGGGTGTCCTCCTGGGGTTCTITTTGCCAACTTTCCCCACGTT
AAAGGTGAACATTGGITICTTTICATTITIGCTTITIGGAAGTTTTAATCTCTAACAGTGGACAAAGT
TACCAGTGCCTITAAACTCTGTTACACTTTTITGGAAGTGAAAACTTITGTAGTATGATAGGTTA
TTTTGATGTAARAGATGTTCTGGATACCATTATATGTTCCCCCTGTTTCAGAGGCTCAGATTG
TAATATGTAAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTTTTGGTTA
TGAATACTTTGCAGCACAGCTGAGAGGCTGTICTGITGTATTCATIGTGGTICATAGCACCTAA
CAACATTGTAGCCTICAATCGAGTIGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGC
AAATGGCCTCATGTCAAATATTTAGATGTAATTTTGTGTAAGAAATACAGACTGGATGTACC
ACCAACTACTACCTGTAATGACAGGCCTGTCCAACACATCTICCCTTTTCCATGACTGTGGTA
GCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTITGGGAATTTITATTGACACAGTACC
ATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAACAGATT
TGGAAAGACTGGACTCTAAAGTCTGTTGATTAAAGATGAGCTTTGTCTACTTCAAAAGTTTG
TTTGCTITACCCCTTCAGCCTCCAATTTITTTAAGTGAAAATATAGCTAATAACATGTGAAAAG
AATAGAAGCTAAGGTTITAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATT
GCCATTATGCTTGACATGGTTTCCAAAAAATGGTACTCCACATATTTCAGTGAGGGTAAGTA
TTTTCCTGTTGTCAAGAATAGCATTGTAAAAGCATTTTGTAATAATAAAGAATAGCTTTAAT
GATATGCTTGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAAAACATTAAAATATA
ATCTCTATAATAATTTAAAATCTAATATGGTTITAATAGAACAGCGATATCAAGCTTATCGA
TAATCAACCTICTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTIGCTC
CTTTITACGCTATGIGGATACGCTIGCTTTAATGCCTTTGTATCATGCTATTGCTITCCCGTATG
GCTTTICATTTTICICCTCCTTGTATAAATCCTGGTTGCTGTCTCTTITATGAGGAGTTGTGGCC
CGTIGTCAGGCAACGTGGCGTGGIGTGCACTGTIGTTTGCTGACGCAACCCCCACTGGTITGGG
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GCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACG
GCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGA
CAATTCCGIGGTGITGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTATGTTIGCCA
CCTGGATTCTGCGCGGGACGTCCTITCTGCTACGTCCCTITCGGCCCTCAATCCAGCGGACCTT
CCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGAC
GAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGA
GATCTGTGATAGCGGCCATCAAGCTGGCTGTGCCTTCTAGTTIGCCAGCCATCTIGTIGTITTGC
CCCICCCCCGTGCCTTCCTITGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAA
TGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGC
AGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCG
AGCGGCCGCAGGAACCCCTAGTGATGGAGTTIGGCCACTCCCTCTCIGCGCGCTCGCTCGCTC
ACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTITGCCCGGGCGGCCTICAGTGAG
CGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGT
GCGGTATTITCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAA
GCGCGGCGGGTGTIGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCC
GCTCCTTTCGCTTICTTCCCTTCCTTTICTCGCCACGTTICGCCGGCTTTCCCCGTCAAGCTCT
AAATCGGGGGCTCCCTTITAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAAC
TTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTITTCGCCCTTTG
ACGTTGGAGTCCACGITCTTTAATAGTGGACTCTIGTTCCAAACTGGAACAACACTCAACCC
TATCTCGGGCTATTCTTTTGATTTATAAGGGATTITTGCCGATTICGGCCTATTGGTTAAAAA
ATGAGCTGATTTAACAAAAATTTAACGCGAATTITTAACAAAATATTAACGTTITACAATTTTA
TGGTGCACTCTICAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGLC
AACACCCGCTGACGCGCCCTIGACGGGCTTGICTGCTICCCGGCATCCGCTTACAGACAAGCTG
TGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTITCACCGTCATCACCGAAACGCGCGAGA
CGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTICTTA
GACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAA
TACATTCAAATATGTATCCGCTCATGAGACAATAACCCTIGATAAATGCTTICAATAATATTIGA
AAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCITATTCCCTTTTTTGCGGCATT
TTGCCTITCCTIGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGT
TGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTT
CGCCCCGAAGAACGTTTICCAATGATGAGCACTTITTAAAGTICTGCTATGTGGCGCGGTATT
ATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTICTCAGAATGACT
TGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTA
TGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGG
AGGACCGAAGGAGCTAACCGCTITTTITTGCACAACATGGGGGATCATGTAACTCGCCTTGATC
GTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

[00134] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 75. An exemplary nucleotide sequence
for vector ¢.81.5 is set forth in SEQ ID NO: 75 (hGJB2 GRES underlined; human GJB2

coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTICCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
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GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTITTTAATTTAAAAGGATCTAGGTGAAGATCCTITTTGATAATCTCATGACCAAAATC
CCTTAACGIGAGTITITTCGITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGTGGTTITGTTTGCCGGATCAAGAGCTACCAACTCTITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCIGTAGCACCGCCTACATACCICGCICTGCTAATCCIGTTACCAGTIGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGTICCTGICGGGTTITCGCCACCTICTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTTTTACGGTTCC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTITGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTA
AGCTACTAACTACAACCACGAGATTATAGATGTTTGCTGATATTGTTCTCAGTTTIGGTTATT
GTGITGTTTATGAATGAAAGTAGTIGTATGTTTGTIGTGAATTTTTGTTTITTAATTTTTTATGA
GTGCCCTAACAAAGATTACAAATTGGGAATACAAACTCCAGAGCAATGGAGACAGTGACACT
TTTGTGGAGGGGTACATGTGGCTGTITCGGGTGGTTATTAACACAGGCTGCTGCCCCTGCCCT
GCAATGGGAATCCCCAGGGCATTGGAGGATTCAACCTCTTGCAGTTACCTCTTIGTAAGACAG
CAGATGGCAGCAGAGAGAGGCTTTGCACATCCCTGCAGGTTCTAGTTTGCACAAAGGGCTTIC
TGAGAGACCTATCAACCAATTATAACATCAAGTGGCAAAAAGAGTCCTTGATAAGTTATTTC
GCTICTCAAAGAAACCGAAAACGCCAAACTAATCACTAGTCTIGTTTITTTTTITTCCIGGCA
AAAGCCTGCTATCTTTICATGATTTAGCTTTICATGAAATTGTTCCTGAAGACCCCCAAAAGAA
ACAATTTCATGCCCCGAACTCTGTTICAGAGACTTTGCTGTGCCTGTCATGTCCAGCTTGCCA
TATCCIGTTTITGTAAAGTAGCCACCTTATATACACACCIGCTGICTGCACTGTIGACCICCTT
TCAAAATCATCTTTGGTTCTITCAGAGGCCTGGAATAATGCTCTGCCCAGATGAAGATCTCCG
TAAATGTGTTTTTGAAATGGCTAATCAAATAATGGATACCCTTAGGTATTITTTGCAGAAACA
CTTGGCAGCCTTCCATAATATCCCTACTATGAAATGGAAACTTGTGAATGAGATGTGGCTTT
AATTAAGACCICGAAGGGGACTTGGGGGGTTICGGGGCTTTICGGGGGCGGTCGGGGGTTCGCG
GACCCGGGAAGCTICTGAGGACCCAGAGGCCGGGLCGLCGLCTCCGLLCGLaGLaLeaeeeecTec
GTAACTTTCCCAGTCTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCALCGG
CGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCT
CGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACG
CCGAGACCCCCGCCCCGGLCLCCCGCCGCGCTTCCTICCCGACGCAGAGCAAACCGCCCAGAGTA
GAAGCCATGGATTGGGGCACGCTGCAGACGATCCTGGGGGGTGTGAACAAACACTCCACCAG
CATTGGAAAGATCTGGCTCACCGTCCTCTTCATTTTTCGCATTATGATCCTCGTTGTGGCTG
CAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCTGCAACACCCTGCAGCCAGGCTGC
AAGAACGTGTGCTACGATCACTACTTCCCCATCTCCCACATCCGGCTATGGGCCCTGCAGCT
GATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCCATGCACGTGGCCTACCGGAGACATGAGA
AGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGATCAAA
ACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAAGCAGCATCTTCTTCCG
GGTCATCTTCGAAGCCGCCTTCATGTACGTCTTCTATGTCATGTACGACGGCTTCTCCATGC
AGCGGCTGGTGAAGTGCAACGCCTGGCCTTGTCCCAACACTGTGGACTGCTTTGTGTCCCGG
CCCACGGAGAAGACTGTCTTCACAGTGTTCATGATTGCAGTGTCTGGAATTTGCATCCTGCT
GAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGGAAGTCAAAAAAGCCAG
TTTAAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTGCCCAGTTGTTAGATTAAGAAATAG
ACAGCATGAGAGGGATGAGGCAACCCGTGCTICAGCTIGTCAAGGCTCAGTCGCTAGCATTICC
CAACACAAAGATTICTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTCAGGTGAAAC
TCCAGATGCCACAATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTIATGC
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CTGTCTTAATTTTICTTTCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATT
GGTGTAAGGTACTITTCATATITTAAACAGAGGATATCGGCATTTGTTICTTTCTCTGAGGAC
AAGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGITTGGGTGTCCTCCIGGGGTITC
TTTTTGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTITCTTICATTIIGCTTITIGGAAGTTT
TAATCTCTAACAGTGGACAAAGTTACCAGTGCCTTAAACTCTGTTACACTITTTGGAAGTGA
AAACTTTGTAGTATGATAGGTTATTTTGATGTAAAGATGTTCTGGATACCATTATATGTTCC
CCCIGTTTCAGAGGCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAA
TTTGAAATATGGTCITTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTICTGTTIGTA
TTCATTGTGGTCATAGCACCTAACAACATTIGTAGCCTCAATCGAGTGAGACAGACTAGAAGT
TCCTAGTGATGGCTTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTTGTGT
AAGAAATACAGACTGGATGTACCACCAACTACTACCTIGTAATGACAGGCCTIGTCCAACACAT
CTCCCTTTTICCATGACTGTIGGTAGCCAGCATCGGAAAGAACGCTGATTITAAAGAGGTCGCTT
GGGAATTTTATTGACACAGTACCATTTAATGGGGAGGACAAARATGGGGCAGGGGAGGGAGAA
GTTTCTGTCGTTAAAAACAGATTTGGAAAGACTGGACTCTAAAGTCTGTTGATTAAAGATGA
GCTITGTCTIACTTICAAAAGTITTGITTGCITACCCCTTCAGCCTICCAATTTTTTAAGTGAAAA
TATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTIGAGCAGATCTA
TAGGAAGATTGAACCTGAATATTGCCATTATGCTTGACATGGTTTCCAAAAAATGGTACTCC
ACATATTTCAGTGAGGGTAAGTATTTTCCTGTTGTCAAGAATAGCATTGTAAAAGCATTTTG
TAATAATAAAGAATAGCTTITAATGATATGCTTIGTAACTAAAATAATTTTGTAATGTATCARAA
TACATTTAAAACATTAAAATATAATCTICTATAATAATTTAAAATCTAATATGGTTTTAATAG
AACAGCGATATCAAGCTITATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGAC
TGGTATTCTTAACTATGTTGCTICCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGT
ATCATGCTATIGCTTICCCGTATGGCITTCATTTTCICCTCCTTGTATAAATCCTGGTTGCTG
TCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTIGGCGTIGGTGTGCACTGTGITTGC
TGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCG
CTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACA
GGGGCTCGGCTGTITGGGCACTGACAATTICCGTIGGTGTTIGTCGGGGAAATCATCGTCCTITTCC
TTGGCTIGCTCGCCTATGTTGCCACCTGGATTCTGCGCGGGACGTICCTTICTGCTACGTCCCTT
CGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTITCCG
CGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCGAATTCA
TCGATACCGAGCGCTIGCTCGAGAGATCTGTIGATAGCGGCCATCAAGCTGGCTGTIGCCTICTA
GTTGCCAGCCATCIGTTGITTGCCCCTCCCCCGTGCCTITCCTTGACCCTGGAAGGTGCCACT
CCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTC
TATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGC
ATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTC
CCTCTCTGCGCGCTCGCTICGCTCACTGAGGCCGGGCGACCARAAGGTCGCCCGACGCLCCGGGL
TTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCG
GTATTITTCTCCTTACGCATCIGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTA
CGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTIGTGGTGGTTACGCGCAGCGTGACCGCTA
CACTITGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTICTTCCCTTCCTITTCTICGCCACGTTIC
GCCGGCTTITCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTT
ACGGCACCTCGACCCCAAAAAACTTIGATTTIGGGTGATGGTTCACGTAGTGGGCCATCGCCCT
GATAGACGGTTTTITCGCCCTTTGACGTIGGAGTICCACGTTCTITITAATAGTGGACTCTITGTIC
CAAACTGGAACAACACTCAACCCTATCICGGGCTATICTTTTIGATTTATAAGGCGATTITTGCC
GATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACA
AAATATTAACGTTTACAATTTTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAG
TTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGICTGCTCCC
GGCATCCGCTTACAGACAAGCTGTGACCGTCTICCGGGAGCTGCATGTIGTCAGAGGTTITTCAC
CGTCATCACCGAAACGCGCGAGACGAAAGGGCCTICGTGATACGCCTATTTTTATAGGTTAAT
GTCATGATAATAATGGTTTCTITAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAAC
CCCTATTIGTTITATTTITTICTAAATACATTICAAATATGTATCCGCTCATGAGACAATAACCCT
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GATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCC
CTTATTCCCTTTITTGCGGCATTTTGCCTITCCTGTTTITTGCTCACCCAGAAACGCTGGTGAA
AGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTIGGGTTACATCGAACTGGATCTCAACA
GCGGTAAGATCCTTIGAGAGTTTTICGCCCCGAAGAACGTTITTCCAATGATGAGCACTTTITAAA
GTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCG
CATACACTATTCTICAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGG
ATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCC
AACTTACTTCIGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTITTTTIGCACAACATGGG
GGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACG
AGCGTGACACCA

[00135] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 76. An exemplary nucleotide sequence
for vector ¢.81.5 is set forth in SEQ ID NO: 76 (hGJB2 GRES underlined; mouse GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCITCCGGCTGGCTGGTITTATIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTIC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTICCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATTITTTAATTTAAAAGGATCTAGGTGAAGATCCTITTTGATAATCTCATGACCAAAATC
CCTTAACGTIGAGTITTTCGTITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTIC
TTGAGATCCTITTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGTGGTTITGTTTIGCCGGATCAAGAGCTACCAACTCITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTIGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTITCAAGAA
CTCIGTAGCACCGCCTACATACCTICGCTCTGCTAATCCTIGTTACCAGTIGGCTGCTGCCAGTG
GCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCTIGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTITTTACGGTTCC
TGGCCITTTGCTGGCCTTTIGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTICACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTA
AGCTACTAACTACAACCACGAGATTATAGATGTITTGCTGATATTGITCTCAGTTITGGTTATT
GTIGTIGTTITATGAATGAAAGTAGTGTATGTTTIGIGTGAATTTITTGTTTTTAATTTITTTATGA
GTGCCCTAACAAAGATTACAAATTGGGAATACAAACTCCAGAGCAATGGAGACAGTGACACT
TTTGTGGAGGGGTACATGTGGCTGTTCGGGTGGTTATTAACACAGGCTGCTGCCCCTGCCCT
GCAATGGGAATCCCCAGGGCATTGGAGGATTCAACCICTTGCAGTITACCTCTTIGTAAGACAG
CAGATGGCAGCAGAGAGAGGCTITGCACATCCCTGCAGGTTCTAGTTITGCACAAAGGGCTTIC
TGAGAGACCTATCAACCAATTATAACATCAAGTGGCAAAAAGAGTCCTTGATAAGTTATTTC
GCTTCTCAAAGAAACCGAAAACGCCAAACTAATCACTAGTCTTGITTTTTTTTTTCCTIGGCA
AAAGCCTGCTATCTTTCATGATTTAGCTTTCATGAAATTGTTCCTGAAGACCCCCAAAAGAA
ACAATTITCATGCCCCGAACTCTGTICAGAGACTTIGCTGTIGCCTIGTCATGTCCAGCTTGCCA
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TATCCTIGTTTTGTAAAGTAGCCACCTTATATACACACCTGCTGTCTGCACTGTGACCTCCTT
TCAAAATCATCTTTGGTTCTTCAGAGGCCTGGAATAATGCTCTGCCCAGATGAAGATCTCCG
TAAATGTGTTITTGAAATGGCTAATCAAATAATGGATACCCTTAGGTATTITTGCAGAAACA
CTTGGCAGCCTTCCATAATATCCCTACTATGAAATGGAAACTIGTGAATGAGATGTGGCTTT
AATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCG
GACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGLCCCGCGGCGCCGCCCCCTCC
GTAACTTTCCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGG
CGGGAGACAGGTGTITGCGGCCCCGCAGCGCCCGCGCGCTCCTICTCCCCGACTCGGAGCCCCT
CGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACG
CCGAGACCCCCGCCCCGGLCLCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTA
GAAGCCATGGATTGGGGCACACTCCAGAGCATCCTCGGGGGTGTCAACAAACACTCCACCAG
CATTGGAAAGATCTGGCTCACGGTCCTCTTCATCTTCCGCATCATGATCCTCGTGGTGGCTG
CAAAGGAGGTGTGGGGAGATGAGCAAGCCGATTTTGTCTGCAACACGCTCCAGCCTGGCTGC
AAGAATGTATGCTACGACCACCACTTCCCCATCTCTCACATCCGGCTCTGGGCTCTGCAGCT
GATCATGGTGTCCACGCCAGCCCTCCTGGTAGCTATGCATGTGGCCTACCGGAGACATGAAA
AGAAACGGAAGTTCATGAAGGGAGAGATAAAGAACGAGTTTAAGGACATCGAAGAGATCAAA
ACCCAGAAGGTCCGTATCGAAGGGTCCCTGTGGTGGACCTACACCACCAGCATCTTCTTCCG
GGTCATCTTTGAAGCCGTCTTCATGTACGTCTTTTACATCATGTACAATGGCTTCTTCATGC
AACGTCTGGTGAAATGCAACGCTTGGCCCTGCCCCAATACAGTGGACTGCTTCATTTCCAGG
CCCACAGAAAAGACTGTCTTCACCGTGTTTATGATTTCTGTGTCTGGAATTTGCATTCTGCT
AAATATCACAGAGCTGTGCTATTTGTTCGTTAGGTATTGCTCAGGAAAGTCCAAAAGACCAG
TCTACCCATACGATGTTCCAGATTACGCTTAAAGGCGCGCCACCCCTGCAGGGAATTCCGCA
TTGCCCAGTIGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCICAGC
TGTCAAGGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCTGACCTTAAATGCAACCATTT
GAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCTAAAG
CCTCAAAACAAAGGCCTAATTICTATGCCTIGTCTTAATTTTICTTTCACTTAAGTTAGTTCCAC
TGAGACCCCAGGCTGTTAGGGGTTATTGGTIGTAAGGTACTTTCATATTTITAAACAGAGGATA
TCGGCATTTGTITTCITTCTCTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACACAGA
GAAGGTTTGGGTGTCCTCCTGGGGTTCTTTTTGCCAACTTTCCCCACGTTAAAGGTGAACAT
TGGTTCTTTCATTTIGCTTTGGAAGTTTTAATCTCTAACAGTGGACAAAGTTACCAGTGCCTT
AAACTCTGTITACACTTITTGGAAGTIGAAAACTITGTAGTATGATAGGTTATITTGATGTAAA
GATGTTCTGGATACCATTIATATGTITCCCCCTGITTCAGAGGCTICAGATTGTAATATGTAAAT
GGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTTTTGGTTATGAATACTTTGC
AGCACAGCTGAGAGGCTIGTCTGTTGTATTCATTGTGGTCATAGCACCTAACAACATTGTAGC
CTCAATCGAGTGAGACAGACTAGAAGTTICCTAGTGATGGCTTATGATAGCAAATGGCCTCAT
GTCAAATATTTAGATGTAATTTIGTGTAAGAAATACAGACTGGATGTACCACCAACTACTAC
CTGTAATGACAGGCCTGTCCAACACATCTCCCTTITTCCATGACTGTGGTAGCCAGCATCGGA
AAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAGTACCATTTAATGGGGA
GGACAAAATGGGGCAGGGGAGGGAGAAGTITTCTIGTCGTTAAAAACAGATTTGGAAAGACTGG
ACTCTAAAGTCTIGTTGATTAAAGATGAGCTTITGTCTACTTICAAAAGTTTGTTTGCTTACCCC
TTCAGCCTCCAATTTTTTAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTAA
GGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTIGAACCTGAATATTGCCATTATGCTT
GACATGGTTITCCAAAAAATGGTACTCCACATATTITCAGTGAGGGTAAGTATTITITCCIGTTGT
CAAGAATAGCATTIGTAAAAGCATTTTGTAATAATAAAGAATAGCTTTAATGATATGCTITGTA
ACTAAAATAATTTTGTAATGTATCAAATACATTTAARACATTAAAATATAATCTCTATAATA
ATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTTATCGATAATCAACCTCT
GGATTACAAAATTTIGTGAAAGATTGACTIGGTATTICTTAACTATGTTGCTCCTITITTACGCTAT
GTGGATACGCTGCTITTAATGCCITTGTATCATGCTATTIGCTICCCGTATGGCTITTCATTTTIC
TCCTCCTTGTATAAATCCTGGTTGCTGTCICTTTATGAGGAGTTIGTGGCCCGTTIGTCAGGCA
ACGTGGCGTIGGTGTGCACTGTGTTTIGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCA
CCTGTCAGCTCCITTCCGGGACTITTCGCTITTCCCCCTICCCTATTGCCACGGCGGAACTCATC
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GCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGT
GTTGTCGGGGAAATCATCGTCCTTITCCTTIGGCTGCTCGCCTATGTTGCCACCTGGATTCTGC
GCGGGACGTICCTICTGCTACGTCCCTTICGGCCCTCAATCCAGCGGACCTTCCTITCCCGCGGL
CTGCTGCCGGCTCIGCGGCCTCTITCCGCGTCTTICGCCTITCGCCCTCAGACGAGTCGGATCTC
CCTTTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTGATAG
CGGCCATCAAGCTGGCTGTGCCTTICTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTG
CCTICCTTGACCCIGGAAGGTGCCACTCCCACTIGTCCITTCCTAATAAAATGAGGAAATTGC
ATCGCATTGTCTGAGTAGGTGTCATICTATICTGGGGGGTGGGGTGGGGCAGGACAGCAAGE
GGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGG
AACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGG
CGACCAAAGGTCGCCCGACGCCCGGGCTTITGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGLG
CAGCTGCCTIGCAGGGGCGCCTGATGCGGTATTITITCTCCTTACGCATCTIGTGCGGTATTTCAC
ACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTG
TGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTITCGCT
TTCTTCCCTICCTTICTCGCCACGTITCGCCGGCTITTCCCCGTCAAGCTCTAAATCGGGGGCT
CCCITTAGGGTTCCGATTTAGTGCTITTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTG
ATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTITTTCGCCCTTTGACGTTGGAGTCC
ACGTTCTTTAATAGTGGACTCTTGTITCCAAACTGGAACAACACTCAACCCTATCTCGGGCTA
TTCTTTITGATTITATAAGGGATTTTGCCGATTTCGGCCTATTGGTITAAAAAATGAGCTGATTT
AACAAAAATTTAACGCGAATTITTAACAAAATATTAACGTTITACAATTTTATGGTGCACTCTC
AGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTIGA
CGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCG
GGAGCTGCATGTGTICAGAGGTTITCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTC
GTGATACGCCTATTITTTATAGGTTAATGTCATGATAATAATGGTTTCTITAGACGTCAGGTGG
CACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTITTATTTTTCTAAATACATTCAAATA
TGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGT
ATGAGTATTCAACATTITCCGIGTCGCCCTTATTCCCTITTTITGCGGCATTTTGCCTTCCIGT
TTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAG
TGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTITGAGAGTTTTCGCCCCGAAGAA
CGTTTITCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGA
CGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATICTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCC
ATAACCATGAGTGATAACACTGCGGCCAACTTACTTICTGACAACGATCGGAGGACCGAAGGA
GCTAACCGCTTTTITTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGG
AGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

[00136] In some embodiments, an AAV vector described herein comprises an AAV 5'ITR, a
GJB2 GRE enhancer (hGJB2 GRE7), a GJB2 basal promoter, a G/B2 exon 1 5' UTR, Kozak
sequence, nucleotide sequence encoding a gene product (e.g., GJB2 or GFP), a G/B2 exon 2
3" UTR, a WPRE, a bovine growth hormone poly A signal, and an AAV 3'ITR (e.g., vector
c.81.7).

[00137] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 51. An exemplary nucleotide sequence
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for vector ¢.81.7 is set forth in SEQ ID NO: 51 (hGJB2 GRE7 underlined; eGFP coding
sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTICCCGGCAACAATTAATAGACTGGATGCGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTITCCGGCTGGCTGGTITTATTIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGICCTGICGGGTITCGCCACCTICTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGCGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTITCCTIGCGGCCGCACGCGTC
TCAGCTGGAGTGACGCACCICATCCATGCGGGCCTGGCGTCTGGAAGGTGGCTIGGGTCICTC
GGGCTTGAGCACCATCATCTTAGCTCCAACATGTCATTATTCCTTCCTICACTGAGGACTTTT
CTGCTTCCTAATTGGTTGTTGAAGATGAGGCCCCCATGCTCTTTTAAGAAAACCTGTTGTGC
CCCAGGCTITGGCIGTGATGGGCACTGACTCATACAGAAGTAGAAAGGCCTGCTIGAGTCATCA
ACACTCGTGCGACGCCCTCGCATTTTCATTAATGATGGCCTICCCTGCCACACGTGAATCACT
CCAGCCCGAGATCTGAAACCAGGACACACCCCAGGGGCGAGGTGACGCTGAGTGAGCCCAGC
TGTGTCCCTTTCATGAGAACTCAGAGCACAGGGCTCTGTGTGCATGGCCGTCCCCTCCAGAG
AGGAGGAAGTAAATGCCGGGATTAGTGGAAGATCATTTCCTITCTATTTGCCTTGGCTTACGT
CTTTICAGAATTCAAACACGTGCACTGTTIGACCCTGCAATGGTGGAGTTITTTGGATTTITCCTT
CAGTICCGATTGCTAAAATACTTCCCTCTCATGTGAGCTGTTGTGAAAGTCATCAGCCAGATA
CCATTCTAAAAACAAAGAATGTGCTITCTCGTATGTTGCATGCTGGTTACTGAAATATTAGGG
AATTACATAAAGGTTITTCTGGGGCACATATTCAAGCTGAATGATAAAATTGAAGGTCACACA
AAGCTAAGGTCTTTCAAATCCTGACCCAATTAGCTICTCTGTITAGCTCTCTIGACTTITGGACAA
GCTGTCTGGTCCICTGAAGCATACTTTIGTTCGCCCTGGGTAGGGGCCCTCTGTTTTAACAGC
GTTTGGCATTAATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCG
GGGGTTCGCGGACCCGGGAAGCTICTGAGGACCCAGAGGCCGGGLCGCGCTCCGLCCCGLGGLGL
CGCCCCCTCCGTAACTTTICCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAA
GGCGCCACGGCGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACT
CGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGA
GACCCCAACGCCGAGACCCCCGCLCLCLCGGLCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACC
GCCCAGAGTAGAAGCCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCC
TGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGC
GATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCC
CTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACC
ACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACC
ATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACAC
CCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGC
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ACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAAC
GGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGA
CCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACC
TGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTG
GAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAAGGCGCGC
CACCCCTGCAGGGAATTCCGCATTGCCCAGTTGTTAGATTAAGAAATAGACAGCATGAGAGG
GATGAGGCAACCCGTGCICAGCIGTCAAGGCTCAGTCGCTAGCATTTICCCAACACAAAGATT
CTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACA
ATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCCTGTCTTAATTTT
CTTTCACTTAAGTITAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACT
TTCATATTTTAAACAGAGGATATCGGCATTTGTITCTTICTCTGAGGACAAGAGAAARAAAGC
CAGGTTCCACAGAGGACACAGAGAAGGTITTGGGTIGTCCTCCTIGGGGTICTTTITTGCCAACTT
TCCCCACGTTAAAGGTGAACATTGGTTICTTITCATTITGCTTTGGAAGTTTTAATCTCTAACAG
TGGACAAAGTTACCAGTGCCTTAAACTCTGTTACACTTTTTGGAAGTGAAARACTTTGTAGTA
TGATAGGTTATTTTGATGTAAAGATGTTCTIGGATACCATTATATGTTCCCCCIGTTTCAGAG
GCTCAGATTIGTAATATGTAAATGGTATGTCATICGCTACTATGATTTAATTTGAAATATGGT
CTTTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTCTGTITGTATTCATTGTGGTCA
TAGCACCTAACAACATTGTAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGC
TTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTITGTGTAAGAAATACAGAC
TGGATGTACCACCAACTACTACCTGTAATGACAGGCCTGTCCAACACATCTCCCTTTTICCAT
GACTIGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTG
ACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTITCTGTCGTTA
AAAACAGATTIGGAAAGACTGGACTCTAAAGTICTGTITGATTAAAGATGAGCTTTGTCTACTT
CAAAAGTTTIGTTIGCTTACCCCITCAGCCTCCAATTTITTTAAGTGAAAATATAGCTAATAAC
ATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAA
CCTGAATATTGCCATTATGCTTGACATGGTTTCCAAAAAATGGTACTCCACATATTTCAGTG
AGGGTAAGTATTTTCCIGTTIGTCAAGAATAGCATTGTAAAAGCATTTTGTAATAATAAAGAA
TAGCTTTAATGATATGCTIGTAACTAAAATAATTTITGTAATGTATCAAATACATTTAAAACA
TTAAAATATAATCTCTATAATAATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCA
AGCTTATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTIGACTGGTATTCTTAAC
TATGTTIGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGC
TTCCCGTATGGCTTTICATTITCTCCTCCTITGTATAAATCCTGGTITGCTIGTCTCTTTATGAGG
AGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTITGCTGACGCAACCCCC
ACTGGTITGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTITCGCTTTCCCCCTCCC
TATTGCCACGGCGGAACTCATCGCCGCCTGCCTIGCCCGCTGCTIGGACAGGGGCTCGGCTGT
TGGGCACTGACAATTCCGTGGTGTTIGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTICGCC
TATGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCC
AGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTICCGCGTCTITCGCCTTC
GCCCTCAGACGAGTICGGATCTCCCTITTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCG
CTGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTGCCTTCTAGTTIGCCAGCCATC
TGTTGTITTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTT
CCTAATAAAATGAGGAAATTGCATCGCATTGTICTGAGTAGGTGTCATTICTATTICTGGGGGGT
GGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACAC
GTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCICTCTGCGCGL
TCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGLGG
CCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTICTCCTT
ACGCATICTGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGC
GGCGCATTAAGCGCGGCGGGTGIGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGC
CCTAGCGCCCGCTICCTTICGCTTITCTTCCCTTICCTTTICTCGCCACGTTCGCCGGCTTTCCCC
GTCAAGCTICTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTITACGGCACCTCGAC
CCCAAAAAACTTGATTTGGGTGATGGTTICACGTAGTGGGCCATCGCCCTGATAGACGGTTTT
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TCGCCCTTTGACGTTGGAGTCCACGTTICTTTAATAGTGGACTCTTGTTCCAAACTGGAACAA
CACTCAACCCTATCTCGGGCTATICTTTTIGATTTATAAGGGATTTTGCCGATTTCGGCCTAT
TGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTT
TACAATTTTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCC
GACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTAC
AGACAAGCTGTGACCGTICTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAA
ACGCGCGAGACGAAAGGGCCTICGTGATACGCCTATTITTTATAGGTTAATGTCATGATAATAA
TGGTTTICTTAGACGTCAGGIGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTITA
TTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCA
ATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTT
TTGCGGCATTITTGCCTTCCIGTTTITGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCT
GAAGATCAGTTGGGTGCACGAGTIGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCT
TGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTG
GCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCT
CAGAATGACTTGGTITGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGT
AAGAGAATTATGCAGTIGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCIGA
CAACGATCGGAGGACCGAAGGAGCTAACCGCTITTTTTGCACAACATGGGGGATCATGTAACT
CGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

[00138] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 77. An exemplary nucleotide sequence
for vector ¢.81.7 is set forth in SEQ ID NO: 77 (hGJB2 GRET7 underlined; human GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCITCCGGCTGGCTGGTITTATIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTIC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTICCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATTITTTAATTTAAAAGGATCTAGGTGAAGATCCTTITTGATAATCTCATGACCAAAATC
CCTTAACGTIGAGTITITTCGTITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTTITTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGTGGTTITGTTTGCCGGATCAAGAGCTACCAACTCTITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTIGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTITCAAGAA
CTCIGTAGCACCGCCTACATACCICGCTICTGCTAATCCTIGTTACCAGTIGGCTGCTGCCAGTG
GCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCTIGTCGGGTTITCGCCACCTCTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTITTTACGGTTCC
TGGCCITTTGCTGGCCTTTIGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTICACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTC
TCAGCTGGAGTGACGCACCTCATCCATGCGGGCCTGGCGTCTGGAAGGTGGCTGGGTCTCTC
GGGCTTGAGCACCATCATICTTAGCTCCAACATGTICATTATTCCTTCCTCACTGAGGACTTTT
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CTGCTTCCTAATTGGTTGTTGAAGATGAGGCCCCCATGCTCTTTTAAGAAAACCTGTTGTGC
CCCAGGCTTGGCTIGTGATGGGCACTGACTCATACAGAAGTAGAAAGGCCTGCTGAGTCATCA
ACACTCGTGCGACGCCCTCGCATTTTCATTAATGATGGCCTICCCTGCCACACGTGAATCACT
CCAGCCCGAGATCTGAAACCAGGACACACCCCAGGGGCGAGGTGACGCTGAGTGAGCCCAGC
TGTGTCCCTTTCATGAGAACTCAGAGCACAGGGCTCTGTGTGCATGGCCGTCCCCTCCAGAG
AGGAGGAAGTAAATGCCGGGATTAGTGGAAGATCATTTCCTITCTATTTGCCTTGGCTTACGT
CTTTICAGAATTCAAACACGTGCACTGTTIGACCCTIGCAATGGTGGAGTTITTTGGATTTITCCTT
CAGTICCGATTGCTAAAATACTTCCCTCTICATGTGAGCTGTTGTGAAAGTCATCAGCCAGATA
CCATTCTAAAAACAAAGAATGTGCTTCTCGTATGTTGCATGCTGGTTACTGAAATATTAGGG
AATTACATAAAGGTTTICTGGGGCACATATTCAAGCTGAATGATAAAATTGAAGGTCACACA
AAGCTAAGGTCTTTCAAATCCTGACCCAATTAGCTICTCTIGTITAGCTICTCTIGACTITGGACAA
GCTGTCTGGTCCICTGAAGCATACTTTIGTTCGCCCTGGGTAGGGGCCCTCTGTTTTAACAGC
GTTTGGCATTAATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCG
GGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGCCCGCGGLGL
CGCCCCCTCCGTAACTTICCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAA
GGCGCCACGGCGGGAGACAGGTGTITGCGGCCCCGCAGCGCCCGCGCGCTCCTICTCCCCGACT
CGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGA
GACCCCAACGCCGAGACCCCCGCCCCGGCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACC
GCCCAGAGTAGAAGCCATGGATTGGGGCACGCTGCAGACGATCCTGGGGGGTGTGAACAAAC
ACTCCACCAGCATTGGAAAGATCTGGCTCACCGTCCTCTTCATTTTTCGCATTATGATCCTC
GTTGTGGCTGCAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCTGCAACACCCTGCA
GCCAGGCTGCAAGAACGTGTGCTACGATCACTACTTCCCCATCTCCCACATCCGGCTATGGG
CCCTGCAGCTGATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCCATGCACGTGGCCTACCGG
AGACATGAGAAGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGA
GGAGATCAAAACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAAGCAGCA
TCTTCTTCCGGGTCATCTTCGAAGCCGCCTTCATGTACGTCTTCTATGTCATGTACGACGGC
TTCTCCATGCAGCGGCTGGTGAAGTGCAACGCCTGGCCTTGTCCCAACACTGTGGACTGCTT
TGTGTCCCGGCCCACGGAGAAGACTGTCTTCACAGTGTTCATGATTGCAGTGTCTGGAATTT
GCATCCTGCTGAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGGAAGTCA
AAAAAGCCAGTTTAAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTGCCCAGTTGTTAGAT
TAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCTCAGCTGTCAAGGCTCAGTCGC
TAGCATTTCCCAACACAAAGATTCTIGACCTITAAATGCAACCATITGAAACCCCIGTAGGCCT
CAGGTGAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCT
AATTCTATGCCTGTICTTAATTTTCITTCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTT
AGGGGTITATTGGTGTAAGGTACTTTICATATTITTAAACAGAGGATATCGGCATTTGTITTCITT
CTCTIGAGGACAAGAGAAAAAAGCCAGGTITCCACAGAGGACACAGAGAAGGTTTIGGGTIGTCCT
CCTGGGGTTCTTTITTGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTTCTTTCATTTGCT
TTGGAAGTTTTAATCTCTAACAGTGGACAAAGTTACCAGTGCCTTAAACTCTGTTACACTTT
TTGGAAGTGAAAACTTTGTAGTATGATAGGTTATTTTGATGTAAAGATGTTCTGGATACCAT
TATATGTTCCCCCTGTTTCAGAGGCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTAC
TATGATTTAATTTGAAATATGGTCTTTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCT
GTCTGTTGTATTCATTGTIGGTICATAGCACCTAACAACATTGTAGCCTCAATCGAGTGAGACA
GACTAGAAGTTCCTAGTGATGGCTITATGATAGCAAATGGCCTCATGTCAAATATTTAGATGT
AATTTTIGTGTAAGAAATACAGACTGGATGTACCACCAACTACTACCTGTAATGACAGGCCTG
TCCAACACATCTCCCTTTTCCATGACTGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAA
GAGGTCGCTTGGGAATTTTATTGACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGG
GGAGGGAGAAGTTICTGICGTTAAAAACAGATTTGGAAAGACTGGACTICTAAAGTCTGTTGA
TTAAAGATGAGCTTIGTCTACTTCAAAAGTTTGTITTGCTITACCCCTTCAGCCTCCAATTTTT
TAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTG
AGCAGATCTATAGGAAGATTGAACCTGAATATTIGCCATTATGCTTGACATGGTTTCCAAAAA
ATGGTACTCCACATATTTCAGTGAGGGTAAGTATTITTCCIGTTGTCAAGAATAGCATTGTAA
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AAGCATTTTIGTAATAATAAAGAATAGCTTTAATGATATGCTTGTAACTAAAATAATTTTGTA
ATGTATCAAATACATTTAAAACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATG
GTTITAATAGAACAGCGATATCAAGCTTATCGATAATCAACCICTGGATTACAAAATTITGTG
AAAGATTGACIGGTATTCTTAACTATGTTGCTCCITTTACGCTATGTGGATACGCTGCTTITA
ATGCCTITTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATC
CTGGTITGCTGTCICTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCA
CTGIGTTTIGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTIGTCAGCTCCTTTCC
GGGACTTTCGCTTTICCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCG
CTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCAT
CGTCCTTTCCTTGGCTGCTCGCCTATGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGC
TACGTCCCTTICGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCG
GCCICTTCCGCGTICTTCGCCTTCGCCCTICAGACGAGTCGGATCTCCCITTGGGCCGCCTCCC
CGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCT
GTGCCTTCTAGTTIGCCAGCCATCTIGTTGTITTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGA
AGGTGCCACTCCCACTIGTCCITTCCTAATAAAATGAGGAAATTGCATCGCATTGICTGAGTA
GGTGTCATICTATTICTGGGGGGTIGGGGTGGGGCAGGACAGCAAGGCGGGAGGATTGGGAAGAC
AATAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAG
TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCG
ACGCCCGGGCITTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGL
GCCIGATGCGGTATTTTCTICCTTACGCATCTGIGCGGTATTTCACACCGCATACGTCAAAGC
AACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGC
GTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTITCGCTTTCTTCCCTTCCTTTCT
CGCCACGTTICGCCGGCTTITCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTICCGAT
TTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTITGGGTGATGGTTCACGTAGTGGG
CCATCGCCCTGATAGACGGTTITTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGG
ACTCTTIGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTATTCTITTTIGATTTATAAG
GGATTTTGCCGATTITCGGCCTATIGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCG
AATTTTAACAAAATATTAACGTTTACAATTITTATGGTGCACTCTCAGTACAATCIGCTCIGA
TGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTT
GTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAG
AGGTTITCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTITT
ATAGGTTAATGTCATGATAATAATGGTTTCITAGACGTCAGGTGGCACTITTCGGGGAAATG
TGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGA
CAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTT
CCGIGTCGCCCTTIATTCCCTITTTITITGCGGCATTITITGCCTITCCTIGTTTTITGCTCACCCAGAAA
CGCIGGTGAAAGTAAAAGATGCTGAAGATCAGTTIGGGTGCACGAGTGGGTTACATCGAACTG
GATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAG
CACTTITTAAAGTICTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAAC
TCGGTCGCCGCATACACTATTCTCAGAATGACTIGGTTGAGTACTCACCAGTCACAGAAAAG
CATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAA
CACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGC
ACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATA
CCAAACGACGAGCGTIGACACCA

[00139] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 78. An exemplary nucleotide sequence
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for vector ¢.81.7 is set forth in SEQ ID NO: 78 (hGJB2 GRE7 underlined; mouse GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTICCCGGCAACAATTAATAGACTGGATGCGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTITCCGGCTGGCTGGTITTATTIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGICCTGICGGGTITCGCCACCTICTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGCGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTITCCTIGCGGCCGCACGCGTC
TCAGCTGGAGTGACGCACCICATCCATGCGGGCCTGGCGTCTGGAAGGTGGCTIGGGTCICTC
GGGCTTGAGCACCATCATCTTAGCTCCAACATGTCATTATTCCTTCCTICACTGAGGACTTTT
CTGCTTCCTAATTGGTTGTTGAAGATGAGGCCCCCATGCTCTTTTAAGAAAACCTGTTGTGC
CCCAGGCTITGGCIGTGATGGGCACTGACTCATACAGAAGTAGAAAGGCCTGCTIGAGTCATCA
ACACTCGTGCGACGCCCTCGCATTTTCATTAATGATGGCCTICCCTGCCACACGTGAATCACT
CCAGCCCGAGATCTGAAACCAGGACACACCCCAGGGGCGAGGTGACGCTGAGTGAGCCCAGC
TGTGTCCCTTTCATGAGAACTCAGAGCACAGGGCTCTGTGTGCATGGCCGTCCCCTCCAGAG
AGGAGGAAGTAAATGCCGGGATTAGTGGAAGATCATTTCCTITCTATTTGCCTTGGCTTACGT
CTTTICAGAATTCAAACACGTGCACTGTTIGACCCTGCAATGGTGGAGTTITTTGGATTTITCCTT
CAGTICCGATTGCTAAAATACTTCCCTCTCATGTGAGCTGTTGTGAAAGTCATCAGCCAGATA
CCATTCTAAAAACAAAGAATGTGCTITCTCGTATGTTGCATGCTGGTTACTGAAATATTAGGG
AATTACATAAAGGTTITTCTGGGGCACATATTCAAGCTGAATGATAAAATTGAAGGTCACACA
AAGCTAAGGTCTTTCAAATCCTGACCCAATTAGCTICTCTGTITAGCTCTCTIGACTTITGGACAA
GCTGTCTGGTCCICTGAAGCATACTTTIGTTCGCCCTGGGTAGGGGCCCTCTGTTTTAACAGC
GTTTGGCATTAATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCG
GGGGTTCGCGGACCCGGGAAGCTICTGAGGACCCAGAGGCCGGGLCGCGCTCCGLCCCGLGGLGL
CGCCCCCTCCGTAACTTTICCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAA
GGCGCCACGGCGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACT
CGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGA
GACCCCAACGCCGAGACCCCCGCLCLCLCGGLCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACC
GCCCAGAGTAGAAGCCATGGATTGGGGCACACTCCAGAGCATCCTCGGGGGTGTCAACAAAC
ACTCCACCAGCATTGGAAAGATCTGGCTCACGGTCCTCTTCATCTTCCGCATCATGATCCTC
GTGGTGGCTGCAAAGGAGGTGTGGGGAGATGAGCAAGCCGATTTTGTCTGCAACACGCTCCA
GCCTGGCTGCAAGAATGTATGCTACGACCACCACTTCCCCATCTCTCACATCCGGCTCTGGG
CTCTGCAGCTGATCATGGTGTCCACGCCAGCCCTCCTGGTAGCTATGCATGTGGCCTACCGG
AGACATGAAAAGAAACGGAAGTTCATGAAGGGAGAGATAAAGAACGAGTTTAAGGACATCGA
AGAGATCAAAACCCAGAAGGTCCGTATCGAAGGGTCCCTGTGGTGGACCTACACCACCAGCA
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TCTTCTTCCGGGTCATCTTTGAAGCCGTCTTCATGTACGTCTTTTACATCATGTACAATGGC
TTCTTCATGCAACGTCTGGTGAAATGCAACGCTTGGCCCTGCCCCAATACAGTGGACTGCTT
CATTTCCAGGCCCACAGAAAAGACTGTCTTCACCGTGTTTATGATTTCTGTGTCTGGAATTT
GCATTCTGCTAAATATCACAGAGCTGTGCTATTTGTTCGTTAGGTATTGCTCAGGAAAGTCC
AAAAGACCAGTCTACCCATACGATGTTCCAGATTACGCTTAAAGGCGCGCCACCCCTGCAGG
GAATTCCGCATTGCCCAGTTGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACC
CGTGCTCAGCTGTICAAGGCTCAGTICGCTAGCATTTCCCAACACAAAGATTCTGACCTTAAAT
GCAACCATTTGAAACCCCTIGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTICTGC
TCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCCTGTCTTAATTTTCTTTCACTTAAG
TTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACTTITCATATTTITAA
ACAGAGGATATCGGCATTTGITTCITTICTCIGAGGACAAGAGAAAAAAGCCAGGTTCCACAG
AGGACACAGAGAAGGTITTGGGTGTCCTCCIGGGGTITICTTTITTGCCAACTITCCCCACGTTAA
AGGTGAACATTGGTTCITTCATTTGCTTTGGAAGTTITTAATCTCTAACAGTGGACAAAGTTA
CCAGTGCCTTAAACTCTGTTACACTTTTTGGAAGTGAAAACTTTGTAGTATGATAGGTTATT
TTGATGTAAAGATGTITCTGGATACCATTATATGTTICCCCCTIGTTITCAGAGGCTCAGATTIGTA
ATATGTAAATGGTATGTICATTCGCTACTATGATTTAATTTGAAATATGGTCTITTTIGGTTATG
AATACTTTGCAGCACAGCTGAGAGGCTGTCTGTTGTATTCATTGTGGTCATAGCACCTAACA
ACATTGTAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGCAA
ATGGCCTCATGTCAAATATTTAGATGTAATTITTGTGTAAGAAATACAGACTGGATGTACCAC
CAACTACTACCTGTAATGACAGGCCTGICCAACACATCTICCCITTTCCATGACTGTGGTAGC
CAGCATCGGAAAGAACGCTGATTITAAAGAGGTCGCTTGGGAATTTTATTGACACAGTACCAT
TTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAACAGATTTG
GAAAGACTGGACTICTAAAGTCTGITGATTAAAGATGAGCTTTIGTCTACTTCAAAAGTTTGTT
TGCTTACCCCTITCAGCCTCCAATTITTTAAGTGAAAATATAGCTAATAACATGTGAAAAGAA
TAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTGC
CATTATGCTTGACATGGTTTCCAAAAAATGGTACTCCACATATTTCAGTGAGGGTAAGTATT
TTCCTGTTGTCAAGAATAGCATTGTAAAAGCATTITGTAATAATAAAGAATAGCTTITAATGA
TATGCTITGTAACTAAAATAATTITTGTAATGTATCAAATACATTTAAAACATTAAAATATAAT
CTCTATAATAATTTAAAATCTAATATGGTITTTAATAGAACAGCGATATCAAGCTTATCGATA
ATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTITAACTATGTTGCTCCT
TTTACGCTATGTGGATACGCTGCTTITAATGCCTITGTATCATGCTATTIGCTTCCCGTATGGC
TTTCATTTTCTCCTCCTTGTATAAATCCIGGTTGCTGTCTCTTTATGAGGAGTITGTGGCCCG
TTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGC
ATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGC
GGAACTCATCGCCGCCTGCCTTGCCCGCTIGCTGGACAGGGGCTCGGCTIGTTGGGCACTGACA
ATTCCGTGGTGTTGTCGGGGAAATCATCGTICCTTTICCTTGGCTGCTCGCCTATGTTGCCACC
TGGATTCTGCGCGGGACGTCCTITCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCC
TTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTICGCCTTCGCCCTCAGACGA
GTCGGATCTICCCTTITGGGCCGCCTICCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGA
TCTGTGATAGCGGCCATCAAGCTGGCTGTGCCTICTAGTITGCCAGCCATCTGTITIGTTIGCCC
CTCCCCCGTGCCTITCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATG
AGGAAATTGCATCGCATTGTICTGAGTAGGTGTCATTICTATTICTGGGGGGTGGGGTGGGGCAG
GACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCGAG
CGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCICTGCGCGCTCGCTCGCTCAC
TGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGLCG
AGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGC
GGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGC
GCGGCGGGIGTGGTGGTTACGCGCAGCGTGACCGCTACACTTIGCCAGCGCCCTAGCGLCCCGL
TCCTTTCGCTTTCTTCCCTICCTTICTCGCCACGTITCGCCGGCTTTCCCCGTCAAGCTCTAA
ATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAARAAAACTT
GATTITGGGTIGATGGTTCACGTAGTGGGCCATCGCCCTIGATAGACGGTTITTTCGCCCITTGAC
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GTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTA
TCTCGGGCTATTCTITTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAAT
GAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTITATG
GTGCACTCTICAGTACAATCTGCICTIGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAA
CACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTG
ACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACG
AAAGGGCCTICGTGATACGCCTATTITTATAGGTTAATGTCATGATAATAATGGTTTCTTAGA
CGTCAGGTGGCACTITTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTITATTTITTCTAAATA
CATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAA
AAGGAAGAGTATGAGTATTCAACATTTCCGTGTICGCCCTTATTCCCTTTTTTGCGGCATTTT
GCCITCCTIGTITTTITIGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTG
GGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTITTCG
CCCCGAAGAACGTTTTCCAATGATGAGCACTTITTAAAGTTCTGCTATGTGGCGCGGTATTAT
CCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTICTCAGAATGACTIG
GTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATG
CAGTIGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAG
GACCGAAGGAGCTAACCGCTTITTTITGCACAACATGGGGGATCATGTAACTCGCCTTGATCGT
TGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

[00140] In some embodiments, an AAV vector described herein comprises an AAV 5'TTR, a
GJB2 GRE enhancer (hGJB2 GRES), a GJB2 basal promoter, a G/B2 exon 1 5' UTR, Kozak
sequence, nucleotide sequence encoding a gene product (e.g., GJB2 or GFP), a G/B2 exon 2
3" UTR, a WPRE, a bovine growth hormone poly A signal, and an AAV 3'ITR (e.g., vector
c.81.8).

[00141] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 79. An exemplary nucleotide sequence
for vector ¢.81.8 is set forth in SEQ ID NO: 79 (hGJB2 GRES underlined; eGFP coding
sequence in bold face):

[00142] CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTT
ACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACT
TCTGCGCTCGGCCCTITCCGGCTGGCTGGTTTATTIGCTGATAAATCTGGAGCCGGTGAGCGTG
GGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATC
TACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGC
CTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTITACTCATATATACTTTAGATTGATT
TAAAACTTCATTTTITAATTTAAAAGGATCTAGGTGAAGATCCTTTITGATAATCTCATGACC
AAAATCCCTTAACGTGAGTTTITCGTITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGG
ATCTTCTTGAGATCCTITTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAARACCACCGC
TACCAGCGGTGGTTITGTTTGCCGGATCAAGAGCTACCAACTCTTTITCCGAAGGTAACTGGC
TTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTITAGGCCACCACTT
CAAGAACTCTGTAGCACCGCCTACATACCTCGCICTGCTAATCCTGTTACCAGTGGCIGCTG
CCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACAC
CGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGG
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CGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGG
GGAAACGCCTGGTATCTTTATAGTICCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATT
TTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTITTAC
GGTICCTGGCCTTTITGCTIGGCCTITITTGCTCACATGTCCTIGCAGGCAGCTGCGCGCTCGCTCG
CTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGT
GAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCA
CGCGTCGACCTGAACGATTAAGGCAAAACTTCGAAATGTGCCCCAGCAGAGATTTATTITTIC
AGGGGGTGTTITGCATTCCAGCCCCICTGCCTTCCTIGGCGTTTAGTGCGATTTGTTTAGCCA
TGTGCTCCCTIGGTGTIGTGTTITTTGAATGTGTGTGAGATGGGTTGTCTCTCGGGACCTGGCAG
GTGCGGCCACCAGGTCAGGGCTGCCCCCCAACCCTGTIGCCTCCTTCCTCCTAGACTCTGGCC
CCCICAGTIGCTGAGGGTGATACAGAGCACTTTITCAAGCTGGATTTGGAATGTGGCCICTCCC
CTCCAAACTCCTGGAGATCATGCAAAGGCCTTTGGAGCCAGCCAGTCACCTGGAAGGTGACA
TTCCCACCAGCTGAGGCCTCACCTTCAGCGGGGGCTGGGCAGCTTTGGAGCCTGGGGCCAGC
CAAGCTCACTCTGCCCATATCCCTGCCACGTGTGGCCCAGCGGATGATCACCTIGTCTTCATC
TGCGTACTGGGCCACATCCCTCCTGCCGTCCCCCACTTCCCTGATGACACCTACAGCAAGCC
CCTACCCAAGTGTICTGTIGATCCCCTGTAAATGTGGCCTCCCTAGCTACTTGCTTTTATGAA
ACCAACAATCCTGGGGACACAGTTTTICGGCTIGTCTCAAGACGGGGCAACCACTCTITTTCCCC
AGGCCIGTGGGTCCCAGGCCTGGAGCTAGGGTTGGCATTCTTGCCTGAATTCTCCACTCTAT
CCCAACCCCTGAGGCCGCCTGAGGAGGCTCAGACTGTIGTCAGGCTAGGAGGACAGTCAAACC
ACAAAAACATGCCTTTITAAGAAGTATAAGCACAAATCCCICTTTGATGTTATATAAAAGCTC
AGTGTCACTTTAATTAAGACCTCGAAGGGGACTTGGGGGGTITCGGGGCTTTCGGGGGCGGTC
GGGGGTTCGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGCGCGCTCCGCCCGCGGLG
CCGCCCCCICCGTAACTTITCCCAGTICTCCGAGGGAAGAGGCGGGGTGTIGGGGTGCGGTTAAA
AGGCGCCACGGCGGGAGACAGGTGTTIGCGGCCCCGCAGCGCCCGCGCGCTCCTCTICCCCGAC
TCGGAGCCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAG
AGACCCCAACGCCGAGACCCCCGLCCCCGGCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAAC
CGCCCAGAGTAGAAGCCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATC
CTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGG
CGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGC
CCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGAC
CACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCAC
CATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACA
CCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGG
CACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAA
CGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCG
ACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTAC
CTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCT
GGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAATAAAGGC
GCGCCACCCCTGCAGGGAATTCCGCATTIGCCCAGTTGTTAGATTAAGAAATAGACAGCATGA
GAGGGATGAGGCAACCCGTIGCTCAGCTGTICAAGGCTCAGTCGCTAGCATTTCCCAACACAAA
GATTCTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTICAGGTGAAACTCCAGATGC
CACAATGGAGCTCIGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGCCTGTCTTAA
TTTTCITTCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATIGGTGTAAGG
TACTTTCATATTTTAAACAGAGGATATCGGCATTIIGTTICTITTCICTGAGGACAAGAGAAAA
AAGCCAGGTTCCACAGAGGACACAGAGAAGGTTTGGGTGTICCTCCTGGGGTTCTTITTTGCCA
ACTTTCCCCACGTTAAAGGTGAACATTGGTTICTTTICATTTGCTTTGGAAGTTTTAATCTCTA
ACAGTGGACAAAGTTACCAGIGCCTTAAACTICTGTTACACITTTTGGAAGTGAAAACTTIGT
AGTATGATAGGTTATTITTGATGTAAAGATGTITCTGGATACCATTATATGTTCCCCCTGTTITC
AGAGGCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATA
TGGTCTITTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTCTGTTGTATTCATTGTG
GTCATAGCACCTAACAACATTGTAGCCTICAATCGAGTGAGACAGACTAGAAGTTCCTAGTGA
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TGGCTTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTTGTGTAAGAAATAC
AGACTGGATGTACCACCAACTACTACCTGTAATGACAGGCCTGTCCAACACATCTCCCTTTT
CCATGACTGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTICGCTTIGGGAATTTT
ATTGACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTC
GTTAAAAACAGATTTGGAAAGACTGGACTCTAAAGTCTGTTGATTAAAGATGAGCTTTGTCT
ACTTCAAAAGTTTGTTIGCTITACCCCTTCAGCCTCCAATTTTTTAAGTGAAAATATAGCTAA
TAACATGTGAAAAGAATAGAAGCTAAGGTITAGATAAATATTGAGCAGATCTATAGGAAGAT
TGAACCTGAATATTGCCATTATGCTITGACATGGTITTCCAAAAAATGGTACTCCACATATTTC
AGTGAGGGTAAGTATTTTCCTGTTGTCAAGAATAGCATTGTAAAAGCATTTTGTAATAATAA
AGAATAGCTTTAATGATATGCTTGTAACTAAAATAATTTTGTAATGTATCAAATACATTTAA
AACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATGGTITTAATAGAACAGCGAT
ATCAAGCTTATCGATAATCAACCTCIGGATTACAAAATTTGTGAAAGATTGACTGGTATICT
TAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTIGTATCATGCTA
TTGCTTICCCGTATGGCTTTCATTTTICTICCTICCTTGTATAAATCCTGGTTGCTGTICTCTTTAT
GAGGAGTTIGTGGCCCGTIGTCAGGCAACGTGGCGTGGTIGTGCACTGTIGTTTGCTGACGCAAC
CCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTICCCCC
TCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGG
CTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCT
CGCCTATGITGCCACCTGGATTCIGCGCGGGACGTCCTTICTGCTACGTICCCTICGGCCCTCA
ATCCAGCGGACCTTCCTTCCCGCGGCCTGCTIGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGL
CTTCGCCCTICAGACGAGTCGGATCTICCCITTGGGCCGCCTCCCCGCGAATTCATCGATACCG
AGCGCTGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTGCCTTCTAGTTGCCAGC
CATCTGTTIGTTTGCCCCICCCCCGTGCCTITCCITGACCCTGGAAGGTGCCACTCCCACTGTIC
CTTICCTAATAAAATGAGGAAATTGCATCGCATTIGTCTGAGTAGGTGTICATTCTATTICTGGG
GGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGG
ACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGC
GCGCTCGCTICGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGG
GCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTICT
CCTTACGCATCTGIGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTG
TAGCGGCGCATTAAGCGCGGCGGGTGTIGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCA
GCGCCCTAGCGCCCGCTCCTTTCGCTTICTTCCCTTCCTTTCTICGCCACGTICGCCGGCTTT
CCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTICCGATTTAGTGCTTITACGGCACCT
CGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGG
TTTTTCGCCCTITTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAARACTGGA
ACAACACTCAACCCTATCTCGGGCTIATTCTITITTGATTTATAAGGGATTTTIGCCGATTTCGGC
CTATTIGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAA
CGTTTACAATTTTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAG
CCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGC
TTACAGACAAGCTGTIGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTITCACCGTCATCAC
CGAAACGCGCGAGACGAAAGGGCCTICGTGATACGCCTATTTTTATAGGTTAATGTCATGATA
ATAATGGTTITCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTG
TTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGC
TTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGICGCCCTTATTCCC
TTTTTTGCGGCATTTITGCCITCCTGTTTTTIGCTCACCCAGAAACGCTGGTGAAAGTAAAAGA
TGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGA
TCCTTGAGAGTITTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTA
TGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTA
TTCTCAGAATGACTTIGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGA
CAGTAAGAGAATTATGCAGTGCTIGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTT
CTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTITTTITGCACAACATGGGGGATCATGT
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AACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACA
CCA

[00143] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 80. An exemplary nucleotide sequence
for vector ¢.81.8 is set forth in SEQ ID NO: 80 (hGJB2 GRES underlined; human GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTICCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTICGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGICCTGICGGGTITCGCCACCTICTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGCGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGITCCTIGCGGCCGCACGCGTC
GACCTGAACGATTAAGGCAAAACTTCGAAATGTGCCCCAGCAGAGATTITATTTITTCAGGGGG
TGTTTTGCATTCCAGCCCCTCTIGCCTTCCTIGGCGTTTAGTGCGATTTGTTTAGCCATGTGCT
CCCTGGTGTGTGITTTTGAATGTGTGTGAGATGGGTIGTCTCTCGGGACCTGGCAGGTGCGG
CCACCAGGTICAGGGCTGCCCCCCAACCCIGTGCCTCCTTCCTCCTAGACTCTGGCCCCCTCA
GTGCTGAGGGTGATACAGAGCACTTTTCAAGCTGGATTTGGAATGTGGCCTCTICCCCTICCAA
ACTCCTGGAGATCATGCAAAGGCCTITTGGAGCCAGCCAGTCACCTGGAAGGTGACATTCCCA
CCAGCTGAGGCCTICACCTTCAGCGGGGGCTGGGCAGCTTTGGAGCCTGGGGCCAGCCAAGCT
CACICTGCCCATATCCCIGCCACGTGTGGCCCAGCGGATGATCACCTGTICTTCATCTGCGTA
CTGGGCCACATCCCTCCIGCCGICCCCCACTTCCCTGATGACACCTACAGCAAGCCCCTACC
CAAGTGTICTGTGATCCCCTGTAAATGTGGCCTCCCTAGCTACTTGCTTTTATGAAACCAAC
AATCCTIGGGGACACAGTITTTCGGCTIGTCTCAAGACGGGGCAACCACTCTTTTCCCCAGGCCT
GTGGGTCCCAGGCCTGGAGCTAGGGTTIGGCATICTTGCCTGAATTCTCCACTCTATCCCAAC
CCCIGAGGCCGCCTIGAGGAGGCTCAGACTGTGTCAGGCTAGGAGGACAGTCAAACCACAAAA
ACATGCCTTTTAAGAAGTATAAGCACAAATCCCTCITTGATGTTATATAAAAGCTCAGTGTC
ACTTTAATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGT
TCGCGGACCCGGGAAGCTCTIGAGGACCCAGAGGCCGGGLGLGLTICCGLLCGLGGLaLeaeee
CCTCCGTAACTTTICCCAGTCTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGC
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CACGGCGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAG
CCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGALCCC
CAACGCCGAGACCCCCGCCLCCGGLCLCCCGCCGCGCTTCCTCCCGACGCAGAGCAAALCCGLCCA
GAGTAGAAGCCATGGATTGGGGCACGCTGCAGACGATCCTGGGGGGTGTGAACAAACACTCC
ACCAGCATTGGAAAGATCTGGCTCACCGTCCTCTTCATTTTTCGCATTATGATCCTCGTTGT
GGCTGCAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCTGCAACACCCTGCAGCCAG
GCTGCAAGAACGTGTGCTACGATCACTACTTCCCCATCTCCCACATCCGGCTATGGGCCCTG
CAGCTGATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCCATGCACGTGGCCTACCGGAGACA
TGAGAAGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGA
TCAAAACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAAGCAGCATCTTC
TTCCGGGTCATCTTCGAAGCCGCCTTCATGTACGTCTTCTATGTCATGTACGACGGCTTCTC
CATGCAGCGGCTGGTGAAGTGCAACGCCTGGCCTTGTCCCAACACTGTGGACTGCTTTGTGT
CCCGGCCCACGGAGAAGACTGTCTTCACAGTGTTCATGATTGCAGTGTCTGGAATTTGCATC
CTGCTGAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGGAAGTCAAAAAA
GCCAGTTTAAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTGCCCAGTTGTTAGATTAAGA
AATAGACAGCATGAGAGGGATGAGGCAACCCGTGCTICAGCTGTCAAGGCTCAGTCGCTAGCA
TTTCCCAACACAAAGATTCTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTCAGGT
GAAACTCCAGATGCCACAATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTC
TATGCCTGTCTITAATTTTCITTCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGG
TTATTGGTGTAAGGTACTTTICATATTTTAAACAGAGGATATCGGCATTITGTTICTTTICICTG
AGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTITTGGGTGTCCTCCIGG
GGTTCTTITTGCCAACTTITCCCCACGTTAAAGGTGAACATTGGTICTTTCATTITGCTTITGGA
AGTTTTAATCICTAACAGTGGACAAAGTTACCAGIGCCTTAAACTICTGTTACACITTTIGGA
AGTGAAAACTITGTAGTATGATAGGTITATTTTGATGTAAAGATGTTICTGGATACCATTATAT
GTTCCCCCTGTTTCAGAGGCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTACTATGA
TTTAATTTGAARATATGGTCTTTITGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTICTG
TTGTATTCATTIGTGGTCATAGCACCTAACAACATIGTAGCCTCAATCGAGTGAGACAGACTA
GAAGTTCCTAGTGATGGCTITATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTT
TGTGTAAGAAATACAGACTGGATGTACCACCAACTACTACCTGTAATGACAGGCCTGTCCAA
CACATCTCCCTTITCCATGACTGTIGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGT
CGCITGGGAATTTTATTGACACAGTACCATTTAATGGGGAGGACAAAATGGGGCAGGGGAGG
GAGAAGTTICTGTICGTTAAAAACAGATTTIGGAAAGACTGGACTICTAAAGTCTGTTGATTAAA
GATGAGCTTTGTCTACTTCAAAAGTTTGTTTGCTTACCCCTTCAGCCTCCAATTTTTTAAGT
GAAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAG
ATCTATAGGAAGATTGAACCTIGAATATTGCCATTATGCTTGACATGGTTTCCAAAAAATGGT
ACTCCACATATTTCAGTGAGGGTAAGTATTITTCCIGTTGTCAAGAATAGCATTGTAAAAGCA
TTTTGTAATAATAAAGAATAGCTTTAATGATATGCTTGTAACTAAAATAATTTTGTAATGTA
TCAAATACATITAAAACATTAAAATATAATCTCTATAATAATTTAAAATCTAATATGGTTTT
AATAGAACAGCGATATCAAGCTTATCGATAATCAACCTCIGGATTACAAAATTTIGTGAAAGA
TTGACTIGGTATTCTTAACTATGTTGCTCCTITTTACGCTATGTGGATACGCTGCTITTAATGCC
TTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGT
TGCTGICTCTITATGAGGAGTTIGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTG
TTTGCTGACGCAACCCCCACTGGTIGGGGCATTGCCACCACCTGTCAGCTCCTITTCCGGGAC
TTTCGCTTTCCCCCTICCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTIGCT
GGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCC
TTTCCITGGCTGCTCGCCTATGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGT
CCCITCGGCCCTCAATCCAGCGGACCTTICCTICCCGCGGCCIGCTGCCGGCTICTGCGGCCTC
TTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTICCCTTITGGGCCGCCTCCCCGCGA
ATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTGCC
TTCTAGTTGCCAGCCATCTGTTIGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTG
CCACTCCCACTGICCTTICCTAATAAAATGAGGAAATTGCATCGCATIGTCTIGAGTAGGTGT
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CATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAG
CAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGC
CACTCCCICTICTGCGCGCTICGCICGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGALCGLC
CGGGCTTTGCCCGGGCGGCCTCAGTCGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTG
ATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATACGTCAAAGCAACCA
TAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGAC
CGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCITTCGCTTTCTTCCCTTCCTITTCTCGCCA
CGTTICGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTICCGATTTAGT
GCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATC
GCCCTGATAGACGGTTITTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCT
TGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTIATTCITTTGATTTATAAGGGATT
TTGCCGATTTICGGCCTATTGGTTAAAAAATGAGCTGATTITAACAAAAATTTAACGCGAATTT
TAACAAAATATTAACGTTTACAATTTTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCG
CATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTG
CTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTICCGGGAGCTGCATGTIGTCAGAGGTT
TTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTICGTGATACGCCTATTTTTATAGG
TTAATGTCATGATAATAATGGTITTCTTAGACGTCAGGTGGCACTTTTCGGGGARATGTGCGC
GGAACCCCTATTIGTTTATTITTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATA
ACCCTGATAAATGCTTICAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTG
TCGCCCTTATTCCCITTTTTIGCGGCATTTITGCCITCCTGTTTTTGCTCACCCAGAAACGCTG
GTGAAAGTAAAAGATGCTGAAGATCAGTITGGGTGCACGAGTGGGTTACATCGAACTGGATCT
CAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTT
TTAAAGTTCTIGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGT
CGCCGCATACACTATTCTICAGAATGACTITGGTTIGAGTACTCACCAGTCACAGAAAAGCATCT
TACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTG
CGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTITTGCACAAC
ATGGGGGATCATGTAACTCGCCTTGATCGTITGGGAACCGGAGCTGAATGAAGCCATACCAAA
CGACGAGCGTGACACCA

[00144] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 81. An exemplary nucleotide sequence
for vector ¢.81.8 is set forth in SEQ ID NO: 81 (hGJB2 GRES underlined; mouse GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTICCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATC
CCTTAACGTGAGITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTICGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
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TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGTICCTGICGGGTTITCGCCACCTICTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTTTTACGGTTCC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTITGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTITCCTIGCGGCCGCACGCGTC
GACCTGAACGATTAAGGCAAAACTTCGAAATGTGCCCCAGCAGAGATTTATTITTTCAGGGGG
TGTTTTGCATTCCAGCCCCTICTGCCTTCCTGGCGTTTAGTGCGATTTGTITTAGCCATGTIGCT
CCCIGGTGIGTGTITITTTGAATGTIGTIGTGAGATGGGTTGTICTCTICGGGACCTGGCAGGTIGCGG
CCACCAGGTICAGGGCTGCCCCCCAACCCTIGTGCCTCCTTCCTCCTAGACTCTGGCCCCCTCA
GTGCTGAGGGTGATACAGAGCACTTTTCAAGCTGGATTTGGAATGTGGCCTCTICCCCTCCAA
ACTCCTIGGAGATCATGCAAAGGCCTITTGGAGCCAGCCAGTCACCTGGAAGGTGACATTCCCA
CCAGCTGAGGCCTICACCTITCAGCGGGGGCTGGGCAGCTTTGGAGCCTGGGGCCAGCCAAGCT
CACICTGCCCATATCCCIGCCACGTGTGGCCCAGCGGATGATCACCTGTCTTCATCTGCGTA
CTGGGCCACATCCCTCCTGCCGTCCCCCACTTCCCTGATGACACCTACAGCAAGCCCCTACC
CAAGTGTTCTGTGATCCCCTGTAAATGTGGCCTICCCTAGCTACTTGCTTTTATGAAACCAAC
AATCCIGGGGACACAGTITTTICGGCTIGTICTCAAGACGGGGCAACCACTCTTITTCCCCAGGCCT
GTGGGTCCCAGGCCTGGAGCTAGGGTTGGCATICTTGCCTGAATTCTCCACTCTATCCCAAC
CCCTIGAGGCCGCCTIGAGGAGGCTCAGACTGTGTCAGGCTAGGAGGACAGTCAAACCACAAAA
ACATGCCTTTTAAGAAGTATAAGCACAAATCCCTCITTGATGTTATATAAAAGCTCAGTGTC
ACTTTAATTAAGACCICGAAGGGGACTITGGGGGGTTICGGGGCTTTCGGGGGCGGTCGGGGGET
TCGCGGACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGLGLGLCTICCGLLCLCGLGGLaLeaeee
CCTCCGTAACTTTCCCAGTCTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGC
CACGGCGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAG
CCCCTCGGCGGCGCCCGGCCCAGGACCCGCCTAGCGAGCGCAGGAGCCCCAGCGCAGAGACCC
CAACGCCGAGACCCCCGCCLCCGGLCCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGLCCA
GAGTAGAAGCCATGGATTGGGGCACACTCCAGAGCATCCTCGGGGGTGTCAACAAACACTCC
ACCAGCATTGGAAAGATCTGGCTCACGGTCCTCTTCATCTTCCGCATCATGATCCTCGTGGT
GGCTGCAAAGGAGGTGTGGGGAGATGAGCAAGCCGATTTTGTCTGCAACACGCTCCAGCCTG
GCTGCAAGAATGTATGCTACGACCACCACTTCCCCATCTCTCACATCCGGCTCTGGGCTCTG
CAGCTGATCATGGTGTCCACGCCAGCCCTCCTGGTAGCTATGCATGTGGCCTACCGGAGACA
TGAAAAGAAACGGAAGTTCATGAAGGGAGAGATAAAGAACGAGTTTAAGGACATCGAAGAGA
TCAAAACCCAGAAGGTCCGTATCGAAGGGTCCCTGTGGTGGACCTACACCACCAGCATCTTC
TTCCGGGTCATCTTTGAAGCCGTCTTCATGTACGTCTTTTACATCATGTACAATGGCTTCTT
CATGCAACGTCTGGTGAAATGCAACGCTTGGCCCTGCCCCAATACAGTGGACTGCTTCATTT
CCAGGCCCACAGAAAAGACTGTCTTCACCGTGTTTATGATTTCTGTGTCTGGAATTTGCATT
CTGCTAAATATCACAGAGCTGTGCTATTTGTTCGTTAGGTATTGCTCAGGAAAGTCCAAAAG
ACCAGTCTACCCATACGATGTTCCAGATTACGCTTAAAGGCGCGCCACCCCTGCAGGGAATT
CCGCATTGCCCAGTTGTTAGATTAAGAAATAGACAGCATCGAGAGGGATGAGGCAACCCGTGC
TCAGCTGTCAAGGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCTGACCTTAAATGCAAC
CATTITGAAACCCCIGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTICTGCTCCCC
TAAAGCCTCAAAACAAAGGCCTAATTCTATGCCIGTCTTAATTITCTTTICACTTAAGTTAGT
TCCACTGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACTTTCATATTTTAAACAGA
GGATATCGGCATTTIGTTICTTTCTCTGAGGACAAGAGAAAAAAGCCAGGTTCCACAGAGGAC
ACAGAGAAGGITTGGGTGTCCTCCIGGGGTICTTTITTGCCAACTTITCCCCACGTTAAAGGTG
AACATIGGTTCITTCATTTGCTITTGGAAGTTITTAATCTCTAACAGTGGACAAAGTTACCAGT
GCCITAAACTCTGTITACACTTTTITGGAAGTGAAAACTTTGTAGTATGATAGGTTATTTTGAT
GTAAAGATGTTCTGGATACCATTATATGTITCCCCCTGTTTCAGAGGCTCAGATTGTAATATG
TAAATGGTATGTCATTCGCTACTATGATTTAATTITGAAATATGGTCTTITITGGTITATGAATAC
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TTTGCAGCACAGCTGAGAGGCTGTCTGTTGTATTCATTGTGGTCATAGCACCTAACAACATT
GTAGCCTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGCAAATGGC
CTCATGTCAAATATTTAGATGTAATTTIGTGTAAGAAATACAGACTGGATGTACCACCAACT
ACTACCTGTAATGACAGGCCIGTCCAACACATCTCCCTTTITCCATGACTGTGGTAGCCAGCA
TCGGAAAGAACGCTGATTTAAAGAGGTCGCTTGGGAATTTTATTGACACAGTACCATTTAAT
GGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAACAGATTTGGAAAG
ACTGGACTCTAAAGTCIGTTGATTAAAGATGAGCTTITGTCTACTTCAAAAGTTTGTTTGCTT
ACCCCITCAGCCTCCAATTTITTTAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAA
GCTAAGGTTTAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATTGCCATTA
TGCTTGACATGGTTTCCAAAAAATGGTACTCCACATATTTCAGTGAGGGTAAGTATTITTCCT
GTTGTICAAGAATAGCATTIGTAAAAGCATITTGTAATAATAAAGAATAGCTTTAATGATATGC
TTGTAACTAAAATAATTTIGTAATGTATCAAATACATTTAAAACATTAAAATATAATCTICTA
TAATAATTTAAAATCTAATATGGTTTTAATAGAACAGCGATATCAAGCTTATCGATAATCAA
CCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTAC
GCTATGTGGATACGCTGCITTAATGCCTIITGTATCATGCTATTIGCTTCCCGTATGGCTITTCA
TTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTIGTGGCCCGTITGTC
AGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGC
CACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAAC
TCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCC
GTGGTGTTGTCGGGGAAATCATCGTCCITTCCITGGCTIGCTCGCCTATGTTGCCACCTGGAT
TCTGCGCGGGACGTCCTTCTIGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTITCCC
GCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGG
ATCTCCCTTTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCIGT
GATAGCGGCCATCAAGCTIGGCTGTGCCTITCTAGTTGCCAGCCATCTGTITGTTITGCCCCTCCC
CCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAA
ATTGCATCGCATTGTCTGAGTAGGTIGTCATTCTATTICTGGGGGGTGGGGTGGGGCAGGACAG
CAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTIGGGGACACGTGCGGACCGAGLCGGLC
GCAGGAACCCCTAGTGATGGAGTTIGGCCACTCCCTCTCTIGCGCGCTCGCTCGCTCACTGAGG
CCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGA
GCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTITTCTCCTTACGCATCTGTGCGGTAT
TTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGC
GGGIGTGGIGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTICCTT
TCGCTTITCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGG
GGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTT
GGGIGATGGTTCACGTAGTIGGGCCATCGCCCTGATAGACGGTTITTTCGCCCTITGACGTTGG
AGTCCACGTTCTITTAATAGTGGACICTITGTITCCAAACTGGAACAACACTCAACCCTATCICG
GGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCT
GATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTITACAATTTITATGGTGCA
CTCICAGTACAATCTGCICTGATGCCGCATAGTITAAGCCAGCCCCGACACCCGCCAACACCC
GCTGACGCGCCCTIGACGGGCTTGTICTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGT
CTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGG
GCCTCGTGATACGCCTATTTITATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCA
GGTGGCACTITTTCGGGGAAATGTIGCGCGGAACCCCTATTTGTITITATITTTCTAAATACATIC
AAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGA
AGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTITGCGGCATTTTGCCTT
CCTGTTTTITGCTCACCCAGAARACGCTGGTGAAAGTAARAAGATGCTGAAGATCAGTTGGGTGC
ACGAGIGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTITGAGAGTTTTICGCCCCG
AAGAACGTTTICCAATGATGAGCACTITITTAAAGTTICTIGCTATGTGGCGCGGTATTATCCCGT
ATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTIGA
GTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTG
CTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCG
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AAGGAGCTAACCGCTTITTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGA
ACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

[00145] In some embodiments, an AAV vector described herein comprises an AAV 5'TTR, a
GJB2 GRE enhancer (hGJB2 GRE9), a GJB2 basal promoter, a G/B2 exon 1 5' UTR, Kozak
sequence, nucleotide sequence encoding a gene product (e.g., GJB2 or GFP), a G/B2 exon 2
3" UTR, a WPRE, a bovine growth hormone poly A signal, and an AAV 3'ITR (e.g., vector
c.81.9).

[00146] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 52. An exemplary nucleotide sequence
for vector ¢.81.9 is set forth in SEQ ID NO: 52 (hGJB2 GREY underlined; eGFP coding
sequence in bold face):

CCGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTICCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTICCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATC
CCTTAACGTIGAGTITTTCGITCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTTIGCCGGATCAAGAGCTACCAACTCTTITTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCIGTAGCACCGCCTACATACCICGCTICTIGCTAATCCIGTTACCAGTIGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGTICCTGICGGGTITCGCCACCTICTGACTTGAGCGTCGATTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTTTTACGGTTCC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTITTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTT
CTAGGTAGACAACTAAGATGTTCATCTTATGGTITTAATGTTTAGTTGTAAAGGTTGTTTGCT
TCTCATTTGGTITCCAAGAAAGAGTATTTAGGCCAATTTCAGGGAGAAATATGTGTATAGATA
TATTCATATGICAAACTGATTAGTGCTIGAATGTCACATTTCCATATTCTAATAACATTICTA
GCAAAGAAGAGGACACAGTGAAGAGAGAATTGCCCGCATTGTCATTGTICTCTITTCTGAGCCT
AGAACGCCTAACACTTGGGTGTGGAGAGACTCAGCCTCAATTCACTTTCTAGCAGCCACTGA
GATGTGCTITGCCTIGGGGTGCCCCCTGGCAGGCAGGGCTGGAACTGCTTTCCAGTACCCACAC
GGACTGTGAACGAATCTTTCITTGTGCTTITGTGTACAGAATGGAAGTTCAACAAATATTTIGT
TGAATGTGTATGTCCTTCCAATACGCAGCAGCCCAGAGCAAACGTGGTAATCTIGTGIGTIGT
TCATGTGAAAGCAGAATTTAATGGTIGCTTTTAAGCACCAAAGTTTAAGATGCACGAGAAAAC
TGTATCTCCATTTTITTCCTTTTCGTTTACAATTACTTGTATAAGCCAGGCACGGTGGTGGCT
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CACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACATGAGGTCGGGAGTT
AATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCG
GACCCGGGAAGCTICTGAGGACCCAGAGGCCGGGLCGLCGLCTCCGLLCGLGGLGLeaLeeeeTee
GTAACTTTCCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGG
CGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCT
CGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACG
CCGAGACCCCCGCCCCGGCLCCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTA
GAAGCCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCT
GGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCT
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACC
CTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCA
GCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCA
AGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAAC
CGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGA
GTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGG
TGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAG
CAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCA
GTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGA
CCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAAGGCGCGCCACCCCTGCA
GGGAATTCCGCATTIGCCCAGTTGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAA
CCCGTGCTCAGCTGTCAAGGCTCAGTCGCTAGCATTTCCCAACACAAAGATTCTGACCTTAA
ATGCAACCATTTGAAACCCCTGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCTCT
GCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTICTATGCCTGICTTAATTTTCTTTCACTTA
AGTTAGTTCCACTGAGACCCCAGGCTIGTTAGGGGTTATTGGTGTAAGGTACTTTCATATTTT
AAACAGAGGATATCGGCATTTGTTTICTTTCTCTGAGGACAAGAGAAAAAAGCCAGGTTCCAC
AGAGGACACAGAGAAGGTTTGGGTGTCCTCCTGGGGTTCTTITTTGCCAACTTTCCCCACGTT
AAAGGTIGAACATTGGITICTTICATTITIGCTTITIGGAAGTTTTAATCTCTAACAGTGGACAAAGT
TACCAGTGCCTITAAACTCTGTTACACTTTITGGAAGTGAAAACTTITGTAGTATGATAGGTTA
TTTTGATGTAARAGATGTTCTGGATACCATTATATGTTCCCCCTGTTTCAGAGGCTCAGATTG
TAATATGTAAATGGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTTTTGGTTA
TGAATACTTTGCAGCACAGCTGAGAGGCTGTICTGITGTATTCATIGTGGTICATAGCACCTAA
CAACATTGTAGCCTICAATCGAGTIGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGC
AAATGGCCTCATGTCAAATATTTAGATGTAATTTTGTGTAAGAAATACAGACTGGATGTACC
ACCAACTACTACCTGTAATGACAGGCCTGTCCAACACATCTICCCTTTTCCATGACTGTGGTA
GCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTITGGGAATTTITATTGACACAGTACC
ATTTAATGGGGAGGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAACAGATT
TGGAAAGACTGGACTCTAAAGTCTGTTGATTAAAGATGAGCTTTGTCTACTTCAAAAGTTTG
TTTGCTITACCCCTTCAGCCTCCAATTITTTAAGTGAAAATATAGCTAATAACATGTGAAAAG
AATAGAAGCTAAGGTTITAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTGAATATT
GCCATTATGCTTGACATGGTTTCCAAAAAATGGTACTCCACATATTTCAGTGAGGGTAAGTA
TTTTCCTGTTGTCAAGAATAGCATTGTAAAAGCATTTTGTAATAATAAAGAATAGCTTTAAT
GATATGCTITGTAACTAAAATAATTTTGTAATGTATCAAATACATITAAAACATTAAAATATA
ATCTCTIATAATAATTTAAAATCTAATATGGITTTAATAGAACAGCGATATCAAGCTTATCGA
TAATCAACCTICTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTIGCTC
CTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATG
GCTTTCATTTTCTICCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCC
CGTIGTCAGGCAACGTGGCGTGGIGTGCACTGTIGTTTGCTGACGCAACCCCCACTGGTITGGG
GCATTGCCACCACCTGTCAGCTCCTITTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACG
GCGGAACTCATCGCCGCCTIGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGA
CAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTICCTTGGCTGCTCGCCTATGTTGCCA
CCTGGATTICTGCGCGGGACGTCCITCTGCTACGTCCCTITCGGCCCTCAATCCAGCGGACCTT
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CCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGAC
GAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGA
GATCTGTGATAGCGGCCATCAAGCTGGCTIGTGCCTTCTAGTTIGCCAGCCATCTIGTIGTITTGC
CCCICCCCCGTGCCTTCCTITGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAA
TGAGGAAATTGCATCGCATTGTICTGAGTAGGTGTCATTICTATTCTGGGGGGTGGGGTGGGGC
AGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCG
AGCGGCCGCAGGAACCCCTAGTGATGGAGTTIGGCCACTCCCTCTCIGCGCGCTCGCTCGCTC
ACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTITGCCCGGGCGGCCTICAGTGAG
CGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGT
GCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAA
GCGCGGCGGGTGTIGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCC
GCTCCTTTICGCTTICTTCCCTTCCTTTICTICGCCACGTTICGCCGGCTTTCCCCGTCAAGCTCT
AAATCGGGGGCTCCCTTITAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAAC
TTGATTITGGGTIGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTITTCGCCCTTTG
ACGTTGGAGTCCACGTITCTTTAATAGTGGACTCTIGTTCCAAACTGGAACAACACTCAACCC
TATCTCGGGCTATTCTTTTGATTTATAAGGGATTITTGCCGATTICGGCCTATTGGTTAAAAA
ATGAGCTGATTTAACAAAAATTTAACGCGAATTITTAACAAAATATTAACGTTITACAATTTTA
TGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGLCC
AACACCCGCTGACGCGCCCTIGACGGGCTTGICTGCTICCCGGCATCCGCTTACAGACAAGCTG
TGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTITITCACCGTCATCACCGAAACGCGCGAGA
CGAAAGGGCCTCGTIGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTICTTA
GACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAA
TACATTCAAATATGTATCCGCTCATGAGACAATAACCCTIGATAAATGCTITICAATAATATTIGA
AAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCITATTCCCTTTTTTGCGGCATT
TTGCCTITCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGT
TGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTT
CGCCCCGAAGAACGTTTICCAATGATGAGCACTTITTAAAGTICTGCTATGTGGCGCGGTATT
ATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACT
TGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTA
TGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGG
AGGACCGAAGGAGCTAACCGCTITTTITTGCACAACATGGGGGATCATGTAACTCGCCTTGATC
GTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

[00147] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 82. An exemplary nucleotide sequence
for vector ¢.81.9 is set forth in SEQ ID NO: 82 (hGJB2 GREY underlined; human GJB2

coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTIGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTTICCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTTTITCTGCGCGTAATCTIGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
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CGGTGGTTITGTTTGCCGGATCAAGAGCTACCAACTCTITTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCIGTAGCACCGCCTACATACCICGCICTGCTAATCCIGTTACCAGIGGCTGCTGCCAGTG
GCGATAAGTICGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCIGGTATICTTTATAGTICCTGTICGGGTTITCGCCACCTICTGACTTGAGCGTCGATTTTITGTG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAARAAACGCCAGCAACGCGGCCTTTTTACGGTTCC
TGGCCTITTTGCTGGCCTTTTGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTITGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTT
CTAGGTAGACAACTAAGATGTTCATCTTATGGTITTAATGTTTAGTTGTAAAGGTTGTTTGCT
TCTCATTTGGTTCCAAGAAAGAGTATTTAGGCCAATTTCAGGGAGAAATATGTGTATAGATA
TATTCATATGTCAAACTGATTAGTGCTGAATGTCACATITCCATATTCTAATAACATTTICTA
GCAAAGAAGAGGACACAGTGAAGAGAGAATTGCCCGCATTGTCATTGICTCTITTCTGAGCCT
AGAACGCCTAACACTTGGGTGTGGAGAGACTCAGCCTCAATTCACTTTCTAGCAGCCACTGA
GATGTGCTITGCCTIGGGGTGCCCCCTGGCAGGCAGGGCTGGAACTGCTTITCCAGTACCCACAC
GGACTGTGAACGAATCTITCTTIGTGCITTGTGTACAGAATGGAAGTTCAACAAATATTTGT
TGAATGTGTATGTCCTTCCAATACGCAGCAGCCCAGAGCAAACGTGGTAATCTTIGTGIGTIGT
TCATGTGAAAGCAGAATTTAATGGTIGCTTTTAAGCACCAAAGTTTAAGATGCACGAGAAAAC
TGTATCTCCATTTTITTCCTTTTICGTTTACAATTACTTGTATAAGCCAGGCACGGTGGTGGCT
CACGCCTGTAATCCCAGCACTTIGGGAGGCCGAGGCGGGCGGATCACATGAGGTCGGGAGTT
AATTAAGACCICGAAGGGGACTTGGGGGGTTICGGGGCTTTCGGGGGCGGTCGGGGGTTCGCG
GACCCGGGAAGCTCTGAGGACCCAGAGGCCGGGCGLGCTCCGLCCCGLGGLGLCGLCCCCTCC
GTAACTTTCCCAGTCTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGG
CGGGAGACAGGTGITGCGGCCCCGCAGCGCCCGCGCGCTCCTICTCCCCGACTCGGAGCCCCT
CGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACG
CCGAGACCCCCGCCCCGGLCLCCGCCGCGCTTCCTCCCGACGCAGAGCAAACCGCCCAGAGTA
GAAGCCATGGATTGGGGCACGCTGCAGACGATCCTGGGGGGTGTGAACAAACACTCCACCAG
CATTGGAAAGATCTGGCTCACCGTCCTCTTCATTTTTCGCATTATGATCCTCGTTGTGGCTG
CAAAGGAGGTGTGGGGAGATGAGCAGGCCGACTTTGTCTGCAACACCCTGCAGCCAGGCTGC
AAGAACGTGTGCTACGATCACTACTTCCCCATCTCCCACATCCGGCTATGGGCCCTGCAGCT
GATCTTCGTGTCCACGCCAGCGCTCCTAGTGGCCATGCACGTGGCCTACCGGAGACATGAGA
AGAAGAGGAAGTTCATCAAGGGGGAGATAAAGAGTGAATTTAAGGACATCGAGGAGATCAAA
ACCCAGAAGGTCCGCATCGAAGGCTCCCTGTGGTGGACCTACACAAGCAGCATCTTCTTCCG
GGTCATCTTCGAAGCCGCCTTCATGTACGTCTTCTATGTCATGTACGACGGCTTCTCCATGC
AGCGGCTGGTGAAGTGCAACGCCTGGCCTTGTCCCAACACTGTGGACTGCTTTGTGTCCCGG
CCCACGGAGAAGACTGTCTTCACAGTGTTCATGATTGCAGTGTCTGGAATTTGCATCCTGCT
GAATGTCACTGAATTGTGTTATTTGCTAATTAGATATTGTTCTGGGAAGTCAAAAAAGCCAG
TTTAAAGGCGCGCCACCCCTGCAGGGAATTCCGCATTGCCCAGTTGTTAGATTAAGAAATAG
ACAGCATGAGAGGGATGAGGCAACCCGTGCTCAGCTGTCAAGGCTCAGTCGCTAGCATTTCC
CAACACAAAGATICTGACCTTAAATGCAACCATTTGAAACCCCTGTAGGCCTICAGGTGAAAC
TCCAGATGCCACAATGGAGCTCTGCTCCCCTAAAGCCTCAAAACAAAGGCCTAATTCTATGC
CTGTCTTAATTTTICTTTCACTTAAGTTAGTTCCACTGAGACCCCAGGCTGTTAGGGGTTATT
GGTGTAAGGTACTTITCATATTTTAAACAGAGGATATCGGCATTITGTTTICTTTICTCTGAGGAC
AAGAGAAAAAAGCCAGGTTCCACAGAGGACACAGAGAAGGTITTGGGTGTCCTCCIGGGGTITC
TTTTTGCCAACTTTCCCCACGTTAAAGGTGAACATTGGTITCTTICATTIIGCTTITGGAAGTTT
TAATCTCTAACAGTGGACAAAGTTACCAGIGCCTTAAACTCTGTTACACTITTTTGGAAGTGA
AAACTTITGTAGTATGATAGGTITATTITITGATGTAAAGATGTTICTGGATACCATTATATGTTICC
CCCIGTTTCAGAGGCTCAGATTGTAATATGTAAATGGTATGTCATTCGCTACTATGATTTAA
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TTTGAAATATGGTCTTTTGGTTATGAATACTTTGCAGCACAGCTGAGAGGCTGTCTGTTGTA
TTCATTIGTGGTICATAGCACCTAACAACATIGTAGCCTCAATCGAGTGAGACAGACTAGAAGT
TCCTAGTGATGGCTTATGATAGCAAATGGCCTCATGTCAAATATTTAGATGTAATTTIGTIGT
AAGAAATACAGACTGGATGTACCACCAACTACTACCTGTAATGACAGGCCTGTCCAACACAT
CTCCCTTTITCCATGACTGTGGTAGCCAGCATCGGAAAGAACGCTGATTTAAAGAGGTCGCTT
GGGAATTTTATTGACACAGTACCATTTAATGGGGAGGACAAARATGGGGCAGGGGAGGGAGAA
GTTICTGTICGTTAAAAACAGATTITGGAAAGACTGGACTICTAAAGTCTGTTGATTAAAGATGA
GCTTITGTCTIACTTCAAAAGTTTGITTGCTITACCCCTTCAGCCTCCAATTTTTTAAGTGAAAA
TATAGCTAATAACATGTGAAAAGAATAGAAGCTAAGGTTTAGATAAATATTGAGCAGATCTA
TAGGAAGATTGAACCTGAATATTGCCATTATGCTTGACATGGTTTCCAAAARAATGGTACTCC
ACATATTTCAGTGAGGGTAAGTATITTCCIGTITGTCAAGAATAGCATTGTAAAAGCATTTITG
TAATAATAAAGAATAGCTTITAATGATATGCTTGTAACTAAAATAATTTTGTAATGTATCAAA
TACATTTAAAACATTAAAATATAATCTCTATAATAATTTAARATCTAATATGGTTTTAATAG
AACAGCGATATCAAGCTITATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGAC
TGGTATTCTTAACTATGTTGCTCCITTTACGCTATGTGGATACGCTGCTITTAATGCCTITTGT
ATCATGCTATIGCTTCCCGTATGGCITTCATTTTCICCTCCTTGTATAAATCCTGGTTGCTG
TCTCTTITATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGC
TGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCG
CTTICCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACA
GGGGCTCGGCTGTTGGGCACTGACAATTCCGTIGGTGTTIGTCGGGGARATCATCGTCCTITTCC
TTGGCTGCTCGCCTATGTTGCCACCTGGATTCTGCGCGGGACGTICCTTCTGCTACGTCCCTT
CGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCG
CGTCTTCGCCTTCGCCCTICAGACGAGTCGGATCICCCTITTGGGCCGCCTCCCCGCGAATTCA
TCGATACCGAGCGCTIGCTCGAGAGATCTGTGATAGCGGCCATCAAGCTGGCTGTGCCTTICTA
GTTGCCAGCCATCTGTITGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACT
CCCACTGTICCTTTICCTAATAARAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTIC
TATTCIGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTIGGGAAGACAATAGCAGGC
ATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTC
CCTCTCTGCGCGCTCGCTICGCTCACTGAGGCCGGGCGACCARAGGTCGCCCGACGCCCGGGL
TTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCG
GTATTTTCICCTTACGCATICTGIGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTA
CGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTIGTGGTGGTTACGCGCAGCGTGACCGCTA
CACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTICTTCCCTTCCTTTCTCGCCACGTTC
GCCGGCTTITCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTT
ACGGCACCTCGACCCCAAAAAACTTGATTTIGGGTGATGGTTICACGTAGTGGGCCATCGCCCT
GATAGACGGTTTTITCGCCCTTTGACGTIGGAGTICCACGTTCTTITAATAGTGGACTCTITGTIC
CAAACTGGAACAACACTCAACCCTATCTCGGGCTATTICTTTTGATTTATAAGGGATTTTGCC
GATTTICGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACA
AAATATTAACGTTTACAATTITITATGGTGCACTCTCAGTACAATCTIGCTCTIGATGCCGCATAG
TTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGICTGCTCCC
GGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCAC
CGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTIGATACGCCTATTTTTATAGGTTAAT
GTCATGATAATAATGGTITCTTAGACGTICAGGTIGGCACTTTTICGGGGAAATGTGCGCGGAAC
CCCTATTIGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCT
GATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCC
CTTATTCCCTTTTITTGCGGCATTTTGCCTITCCTGTTTITTGCTCACCCAGAAACGCTGGTGAA
AGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTIGGGTTACATCGAACTGGATCTCAACA
GCGGTAAGATCCTTIGAGAGTTTTICGCCCCGAAGAACGTTITTCCAATGATGAGCACTTTITAAA
GTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCG
CATACACTATTCTICAGAATGACTTIGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGG
ATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCC
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AACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTITTTTGCACAACATGGG
GGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACG
AGCGTGACACCA

[00148] In some embodiments, an AVV vector described herein comprises a nucleotide
sequence at least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% sequence identity to SEQ ID NO: 83. An exemplary nucleotide sequence
for vector ¢.81.9 is set forth in SEQ ID NO: 83 (hGJB2 GREY underlined; mouse GJB2
coding sequence in bold face):

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTA
GCTICCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCG
CTCGGCCCTITCCGGCTGGCTGGTITTATTIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACG
ACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACT
GATTAAGCATTGGTAACTIGTCAGACCAAGTTTACTCATATATACTTTAGATIGATTTAAAAC
TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTITTGATAATCTCATGACCAAAATC
CCTTAACGTGAGTITTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTIC
TTGAGATCCTITTTITTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG
CGGIGGTTIGTTIGCCGGATCAAGAGCTACCAACTCTITITTTCCGAAGGTAACTGGCTITCAGC
AGAGCGCAGATACCAAATACTGTCCITCTAGTGTAGCCGTAGTTAGGCCACCACTITCAAGAA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTG
GCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACT
GAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTITCCCGAAGGGAGAAAGGCGGACA
GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTICCIGTCGGGTTITCGCCACCTCTGACTTIGAGCGTCGATTTTITGTIG
ATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTITTTTACGGTICC
TGGCCTITTTGCTGGCCTTTTIGCTCACATGTCCTGCAGGCAGCTGCGCGCTCGCTICGCTICACT
GAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTT
CTAGGTAGACAACTAAGATGTTCATCTTATGGTITTAATGTTTAGTTGTAAAGGTTGTITTGCT
TCTCATTTGGTTCCAAGAAAGAGTATTTAGGCCAATTTCAGGGAGAAATATGTGTATAGATA
TATTCATATGTCAAACTGATTAGTGCTGAATGTCACATTTCCATATTCTAATAACATTTICTA
GCAAAGAAGAGGACACAGTGAAGAGAGAATTGCCCGCATTIGTCATTGICTCTITCTGAGCCT
AGAACGCCTAACACTIGGGTIGTGGAGAGACTCAGCCTCAATTCACTTTCTAGCAGCCACTGA
GATGTGCTTIGCCTIGGGGTIGCCCCCTGGCAGGCAGGGCTGGAACTGCTTTCCAGTACCCACAC
GGACTGTGAACGAATCTTTCTITTGTGCTTTGTGTACAGAATGGAAGTTCAACAAATATTTGT
TGAATGTGTATGTCCTTCCAATACGCAGCAGCCCAGAGCAAACGTGGTAATCTIGTGTGTGT
TCATGTGAAAGCAGAATTTAATGGTIGCTTITTAAGCACCAAAGTTITAAGATGCACGAGAAAAC
TGTATCTCCATTTTTITCCTITTCGTITTACAATTACTTGTATAAGCCAGGCACGGTGGTIGGCT
CACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACATGAGGTCGGGAGTT
AATTAAGACCTCGAAGGGGACTTGGGGGGTTCGGGGCTTTCGGGGGCGGTCGGGGGTTCGCG
GACCCGGGAAGCTICTGAGGACCCAGAGGCCGGGLCGLCGLCTCCGLLCGLGGLaLeaeeeeeTee
GTAACTTTCCCAGICTCCGAGGGAAGAGGCGGGGTGTGGGGTGCGGTTAAAAGGCGCCACGG
CGGGAGACAGGTGTTGCGGCCCCGCAGCGCCCGCGCGCTCCTCTCCCCGACTCGGAGCCCCT
CGGCGGCGCCCGGCCCAGGACCCGCCTAGGAGCGCAGGAGCCCCAGCGCAGAGACCCCAACG
CCGAGACCCCCGCCCCGGLCLCCCGCCGCGCTTCCTICCCGACGCAGAGCAAACCGCCCAGAGTA
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GAAGCCATGGATTGGGGCACACTCCAGAGCATCCTCGGGGGTGTCAACAAACACTCCACCAG
CATTGGAAAGATCTGGCTCACGGTCCTCTTCATCTTCCGCATCATGATCCTCGTGGTGGCTG
CAAAGGAGGTGTGGGGAGATGAGCAAGCCGATTTTGTCTGCAACACGCTCCAGCCTGGCTGC
AAGAATGTATGCTACGACCACCACTTCCCCATCTCTCACATCCGGCTCTGGGCTCTGCAGCT
GATCATGGTGTCCACGCCAGCCCTCCTGGTAGCTATGCATGTGGCCTACCGGAGACATGAAA
AGAAACGGAAGTTCATGAAGGGAGAGATAAAGAACGAGTTTAAGGACATCGAAGAGATCAAA
ACCCAGAAGGTCCGTATCGAAGGGTCCCTGTGGTGGACCTACACCACCAGCATCTTCTTCCG
GGTCATCTTTGAAGCCGTCTTCATGTACGTCTTTTACATCATGTACAATGGCTTCTTCATGC
AACGTCTGGTGAAATGCAACGCTTGGCCCTGCCCCAATACAGTGGACTGCTTCATTTCCAGG
CCCACAGAAAAGACTGTCTTCACCGTGTTTATGATTTCTGTGTCTGGAATTTGCATTCTGCT
AAATATCACAGAGCTGTGCTATTTGTTCGTTAGGTATTGCTCAGGAAAGTCCAAAAGACCAG
TCTACCCATACGATGTTCCAGATTACGCTTAAAGGCGCGCCACCCCTGCAGGGAATTCCGCA
TTGCCCAGTTGTTAGATTAAGAAATAGACAGCATGAGAGGGATGAGGCAACCCGTGCTCAGC
TGTCAAGGCTCAGTCGCTAGCATTTCCCAACACAARAGATTCTGACCTTAAATGCAACCATTT
GAAACCCCIGTAGGCCTCAGGTGAAACTCCAGATGCCACAATGGAGCICTGCTICCCCTAAAG
CCTCAAAACAAAGGCCTAATTCTIATGCCTIGTCITAATTITTCTITITCACTTAAGTTAGTTCCAC
TGAGACCCCAGGCTGTTAGGGGTTATTGGTGTAAGGTACTTTCATATTTTAAACAGAGGATA
TCGGCATTTGITTCTTTCTCTGAGGACAAGAGAAARAAAGCCAGGTTCCACAGAGGACACAGA
GAAGGTTTIGGGTGICCTCCTIGGGGTTCTITTTTGCCAACTTTCCCCACGTTAAAGGTGAACAT
TGGTICTTTCATTTGCTTTGGAAGTITTTAATCTCTAACAGTGGACAAAGTTACCAGTGCCTT
AAACTCTGTTACACTTITTTGGAAGTGAAAACTTTGTAGTATGATAGGTTATTTTGATGTAAA
GATGTTCTIGGATACCATTATATGTITCCCCCTGTTTCAGAGGCTCAGATTGTAATATGTAAAT
GGTATGTCATTCGCTACTATGATTTAATTTGAAATATGGTCTITITTGGTITATGAATACTTTGC
AGCACAGCTGAGAGGCTGTCIGTTGTATTCATTGTGGTCATAGCACCTAACAACATTGTAGC
CTCAATCGAGTGAGACAGACTAGAAGTTCCTAGTGATGGCTTATGATAGCAAATGGCCTCAT
GTCAAATATTTAGATGTAATTITTGTGTAAGAAATACAGACTGGATGTACCACCAACTACTAC
CTGTAATGACAGGCCTGICCAACACATCICCCITITTCCATGACTGTGGTAGCCAGCATCGGA
AAGAACGCTGATTTAAAGAGGTCGCITGGGAATTTITATTGACACAGTACCATTTAATGGGGA
GGACAAAATGGGGCAGGGGAGGGAGAAGTTTCTGTCGTTAAAAACAGATTTGGAAAGACTGG
ACTCTAAAGTCTGTTGATTAAAGATGAGCTITTGTCTACTTCAAAAGTTTGTITTGCTTACCCC
TTCAGCCTCCAATTTITTTAAGTGAAAATATAGCTAATAACATGTGAAAAGAATAGAAGCTAA
GGTTITAGATAAATATTGAGCAGATCTATAGGAAGATTGAACCTIGAATATTGCCATTATGCTT
GACATGGTTTCCAAAAAATGGTACTCCACATATTTCAGTGAGGGTAAGTATTTTCCTGTTGT
CAAGAATAGCATTGTAAAAGCATTTTGTAATAATAAAGAATAGCTTTAATGATATGCTTGTA
ACTAAAATAATTTTGTAATGTATCAAATACATITAAAACATTAAAATATAATCTCTATAATA
ATTTAAAATCTAATATGGTTTITAATAGAACAGCGATATCAAGCTTATCGATAATCAACCICT
GGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTAT
GTGGATACGCTGCTTTAATGCCTTITGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTIC
TCCTCCTTGTATAAATCCTGGTTGCTGTCICTTTATGAGGAGTIGTGGCCCGTTIGTCAGGCA
ACGTGGCGTGGTGTGCACTGIGTTIGCTGACGCAACCCCCACTGGTTGGGGCATTIGCCACCA
CCTGTCAGCTCCTITTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATC
GCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGT
GTTGTCGGGGAAATCATCGTCCITTCCITGGCTIGCTCGCCTATGTTGCCACCTGGATTCTGC
GCGGGACGTICCTICTGCTACGTCCCTTICGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGL
CTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTC
CCTTTGGGCCGCCTCCCCGCGAATTCATCGATACCGAGCGCTGCTCGAGAGATCTGTGATAG
CGGCCATCAAGCTGGCTGIGCCTIICTAGTITGCCAGCCATCTGTITIGTTIGCCCCTCCCCCGTG
CCTTICCTTGACCCIGGAAGGTGCCACTCCCACTIGTCCITTCCTAATAAAATGAGGAAATTGC
ATCGCATTGTCTGAGTAGGTGTCATTICTATTICTGGGGGGTGGGGTGGGGCAGGACAGCAAGG
GGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACACGTGCGGACCGAGCGGCCGCAGG
AACCCCTAGTGATGGAGTTGGCCACTCCCICTICTGCGCGCTICGCTCGCTCACTGAGGCCGGG
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CGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCG
CAGCTGCCTGCAGGGGCGCCTGATGCGGTATTITTCTCCTTACGCATCTGTGCGGTATTTCAC
ACCGCATACGICAAAGCAACCATAGTACGCGCCCIGTAGCGGCGCATTAAGCGCGGCGGGTG
TGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTICCTTICGCT
TTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCT
CCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTG
ATGGTICACGTIAGTGGGCCATCGCCCTGATAGACGGTTTTICGCCCTTTGACGTIGGAGTICC
ACGTTCTTTAATAGTGGACTICTTGTITCCAAACTGGAACAACACTCAACCCTATCICGGGCTA
TTCTTTTGATTTATAAGGGATTITTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTT
AACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTITTACAATTTTATGGTGCACTCTC
AGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTIGA
CGCGCCCTGACGGGCTTGICTGCTICCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCG
GGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTC
GTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTITCTTAGACGTCAGGTGG
CACTITTTCGGGGAAATGTGCGCGGAACCCCTATTITGTTITATTTITTCTAAATACATTCAAATA
TGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGT
ATGAGTATTCAACATTTICCGTGTCGCCCTTATTCCCTTTTTITGCGGCATTTTGCCTTCCTGT
TTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTIGGGTGCACGAG
TGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCITGAGAGTTTITCGCCCCGAAGAA
CGTITTCCAATGATGAGCACTTTITAAAGTITCTGCTATGTGGCGCGGTATTATCCCGTATTGA
CGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTICTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCC
ATAACCATGAGTGATAACACTGCGGCCAACTTACTTICTGACAACGATCGGAGGACCGAAGGA
GCTAACCGCTTTTTITGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTIGGGAACCGG
AGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA

II. Recombinant Adeno-Associated Viruses (rAAVs)

[00149] In some aspects, the disclosure provides isolated AAVs. As used herein with respect
to AAVs, the term “isolated” refers to an AAV that has been artificially produced,
engineered, or obtained. Isolated AAVs may be produced using recombinant methods. Such
AAVs are referred to herein as “recombinant AAVs”. Recombinant AAVs (rAAVs)
preferably have tissue-specific targeting capabilities, such that a transgene of the tTAAV will
be delivered specifically to one or more predetermined tissue(s). The AAV capsid is an
important element in determining these tissue-specific targeting capabilities. Thus, a rAAV
having a capsid appropriate for the tissue being targeted can be selected.

[00150] Methods for obtaining recombinant AAVs having a desired capsid protein are known
in the art. (See, for example, US 2003/0138772, which is incorporated herein by reference).
Typically the methods involve culturing a host cell which contains a nucleic acid sequence
encoding an AAV capsid protein; a functional rep gene; a recombinant AAV vector
composed of AAV inverted terminal repeats (ITRs) and an expression cassette (e.g., GIB2
expression cassette); and a helper plasmid expressing the E2b and E4 transcripts from

adenovirus to permit packaging of the recombinant AAV vector into the AAV capsid. In
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some embodiments, capsid proteins are structural proteins encoded by the cap gene of an
AAV. AAVs comprise three capsid proteins, virion proteins 1 to 3 (named VP1, VP2 and
VP3), all of which are transcribed from a single cap gene via alternative splicing. In some
embodiments, the molecular weights of VP1, VP2 and VP3 are respectively about 87 kDa,
about 72 kDa, and about 62 kDa. In some embodiments, upon translation, capsid proteins
form a spherical 60-mer protein shell around the viral genome. In some embodiments, the
functions of the capsid proteins are to protect the viral genome, deliver the genome, and/or
interact with the host. In some aspects, capsid proteins deliver the viral genome to a host in a
tissue specific manner (e.g., to cells in the inner ear).

[00151] The present disclosure is based in part on the finding that certain AAV serotype
capsids are capable of delivering a transgene (e.g., GJB2 gene) to the ear (e.g., cells in the
inner ear). In some embodiments, an AAV capsid protein is of an AAV serotype selected
from the group consisting of AAV9.PHP.B, AAV9.PHP.¢B, exoAAV, Anc80, AAV1,
AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVS, AAVrh8, AAV9, AAV10, AAVrhl10,
and AAV-S. AAV2.7m8 is capable of delivering a transgene targeting cochlear hair cells and
supporting cells and the retina. AAV2.7m8 shows good transduction to the inner ear (Isgrig et
al., “AAV2.7m8 is a powerful viral vector for inner ear gene therapy,” Nature
Communications volume 10, Article number: 427 (2019)). In some embodiments, the capsid
protein is of AAV serotype 9 (AAV9Y). In some embodiments, an AAV capsid protein is of a
serotype derived from AAVY (e.g., an AAV9 capsid variant), for example, AAV9.PHP.B. In
some embodiments, the AAV9 capsid variant is AAV9.PHP.B. In some embodiments, the
AAYVY capsid variant is AAV-S. AAV-S is an AAVY capsid protein variant originally
developed for targeting central nervous system (CNS) (Hanlon et al, Selection of an Efficient
AAYV Vector for Robust CNS Transgene Expression, Molecular Therapy Method & Clinical
Development, vol. 15,pp. 320-332, December 13, 2019, and PCT/US2020/025720, which are
incorporated herein by reference). Surprisingly, AAV-S showed good transducing efficiency
for inner ear cells, (see., e,g., Hanlon et al., AAV-S: A novel AAV vector selected in brain
transduces the inner ear with high efficiency, Molecular Therapy Vol 18 No 4S1, April 28,
2020, Abstract 151, which is incorporated herein by reference), including, but not limited to:
outer hair cells (OHCs), inner hair cells (IHCs), supporting cells (e.g., border cell, inner
phalangeal cell, inner pillar cell, outer pillar cell, Deiters’ cell, Hensen’s, or Claudius’ cell),
spiral ganglion neuron, spiral limbus cells (e.g., glial cell or interdental cell), outer sulcus
cells, lateral wall, stria vascularis (e.g., basal cell and intermediate cell), inner sulcus, spiral

ligament (e.g., fibrocytes), or cells of the vestibular system. In some embodiments, the AAV
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capsid is AAV-S. An exemplary amino acid sequence for AAV-S is set forth in SEQ ID NO:
33. In some embodiments, the AAV capsid is an exoAAV. An exoAAV refers to an
exosome-associated AAV. An exoAAYV capsid protein may be selected from the group
consisting of AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVSE, AAVThS,
AAV9, AAV10, AAVrh10, and AAV.PHP.B. In some examples, the exoAAYV is exoAAV1
or exoAAV9.

[00152] Exemplary amino acid sequence for AAV-S is set forth in SEQ ID NO: 33:

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHOQDNARGLVLPGYKYLGPGNGLDKG
EPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQERLKEDTSFGGNLGRAVEQAKKR
LLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLNEFGQTGDTESVPDPQ
PIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWA
LPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYEFDENREFHCHE SPRDWQRLINNNWGERP
KRLNFKLENIQVKEVTDNNGVKTIANNLTSTVQVETDSDYQLPYVLGSAHEGCLPPEFPADVE
MIPQYGYLTLNDGSQAVGRSSEFYCLEYFPSOMLRTGNNEQF SYEFENVPFHSSYAHSQSLDR
LMNPLIDQYLYYLSKTINGSGONQQTLKESVAGP SNMAVQGRNYIPGPSYRQQORVSTTVTQON
NNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKV
MITNEEEIKTTNPVATESYGQVATNHQSAQSTTLYSPAQAQTGWVONQGILPGMVWQDRDVY
LOGPIWAKIPHTDGNFHP SPLMGGEFGMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYS
TGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL

[00153] The skilled artisan will also realize that conservative amino acid substitutions may be
made to provide functionally equivalent variants or homologs of the capsid proteins. In some
aspects, the disclosure embraces sequence alterations that result in conservative amino acid
substitutions. As used herein, a conservative amino acid substitution refers to an amino acid
substitution that does not alter the relative charge or size characteristics of the protein in
which the amino acid substitution is made. Variants can be prepared according to methods
for altering polypeptide sequence known to one of ordinary skill in the art such as are found
in references that compile such methods, e.g., Molecular Cloning: A Laboratory Manual, J.
Sambrook, et al., eds., Second Edition, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York, 1989, or Current Protocols in Molecular Biology, F.M. Ausubel, et al.,
eds., John Wiley & Sons, Inc., New York. Conservative substitutions of amino acids include
substitutions made among amino acids within the following groups: (a) M, L L, V; (b) F, Y,
W; () K, R, H; (d) A, G; (e) S, T; (f) Q, N; and (g) E, D. Therefore, one can make
conservative amino acid substitutions to the amino acid sequence of the proteins and
polypeptides described herein (e.g., GJB2 protein sequence).

[00154] In some embodiments, the rAAV is a single stranded AAV (sSAAV). A ssAAV, as
used herein, refers to a rAAV with the coding sequence and complementary sequence of the

transgene expression cassette on separate strands and packaged in separate viral capsids. In
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some embodiments, the rAAYV is a self-complementary AAV (scAAV). A scAAYV, as used
herein, refers to a rAAV with both the coding and complementary sequence of the transgene
expression cassette present on the single strand of an AAV genome. The coding region of a
scAAYV was designed to form an intra-molecular double-stranded DNA template. Upon
infection, rather than waiting for cell mediated synthesis of the second strand, the two
complementary halves of scAAV will associate to form one double stranded DNA (dsDNA)
unit that is ready for immediate replication and transcription.

[00155] In some embodiments, the rAAV as provided herein, is capable of delivering the
transgene (e.g., GJB2) to a mammal. In some examples, the mammal can be a human or a
non-human mammal, such as a mouse, a rat, or a non-human primate (e.g., cynomolgus
monkey), a cat, a dog, a pig, a horse, a donkey, a camel, a sheep, or a goat. In certain
embodiments, the mammal is a human.

[00156] In some embodiments, the rAAV, as provided herein, is capable of delivering the
transgene (e.g., GJB2) to the ear. In some instances, the rAAV. as provided herein, is capable
of delivering the transgene (e.g., GJB2) to the cells in the inner ear (e.g., cochlea, saccule,
utricle and semicircular canals). Non-limiting examples of the target cells are outer hair cells
(OHC), inner hair cells (IHC), spiral ganglion neurons, cells of stria vascularis, cells of inner
sulcus, cells of spiral ligament, cells of vestibular system, organ of Corti supporting cells
(e,g., epithelial cells of the inner and outer sulcus, and interdental cells), interdental cells in
the spiral limbus, root cells within the spiral ligament, pillar cells, Deiters’ cells, Hensen’s
cells, Claudius cells, inner phalangeal cells; and border cells, strial intermediate cells,
fibrocytes of the lateral wall and suprastrial zone, basal cells of the stria vascularis, fibrocytes
in the spiral ligament, fibrocytes in the spiral limbus, mesenchymal cells lining the bony otic
capsule facing the scala vestibuli, and supralimbal dark cells. In some embodiments, the
combination of an AAV capsid having tropism to the inner ear (e.g., AAV-S or AAV-PHP.B)
and the isolated nucleic acid described herein (e.g., an isolated nucleic acid driving GJB2
expression under the control of GJ/B2 gene regulatory elements) is superior in GJB2 gene
replacement therapy to that it limits GJB2 expression to cells that normally express it, and
reduces toxicity associated with promiscuous GJB2 expression (e.g., toxicity associated with
GJB2 being expressed in hair cells and/or the central nervous system (CNS)).

[00157] The components to be cultured in the host cell to package a rAAYV vector in an AAV
capsid may be provided to the host cell in frans. Alternatively, any one or more of the
required components (e.g., recombinant AAV vector, rep sequences, cap sequences, and/or

helper functions) may be provided by a stable host cell which has been engineered to contain
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one or more of the required components using methods known to those of skill in the art.
Most suitably, such a stable host cell will contain the required component(s) under the control
of an inducible promoter. However, the required component(s) may be under the control of a
constitutive promoter. Examples of suitable inducible and constitutive promoters are
provided herein, in the discussion of regulatory elements suitable for use with the transgene.
In still another alternative, a selected stable host cell may contain selected component(s)
under the control of a constitutive promoter and other selected component(s) under the
control of one or more inducible promoters. For example, a stable host cell may be generated
which is derived from 293 cells (which contain E1 helper functions under the control of a
constitutive promoter), but which contain the rep and/or cap proteins under the control of
inducible promoters. Still other stable host cells may be generated by one of skill in the art.
[00158] In some embodiments, the instant disclosure relates to a host cell containing a
nucleic acid that comprises a coding sequence encoding a protein (e.g., GIB2 protein). In
some embodiments, the host cell is a mammalian cell (e.g., a human cell), a yeast cell, a
bacterial cell, an insect cell, a plant cell, or a fungal cell.

[00159] The recombinant AAV vector, rep sequences, cap sequences, and helper functions
required for producing the rAAV of the disclosure may be delivered to the packaging host
cell using any appropriate genetic element (e.g., vector). The selected genetic element may be
delivered by any suitable method, including those described herein and known in the art. The
methods used to construct any embodiment of this disclosure are known to those with skill in
nucleic acid manipulation and include genetic engineering, recombinant engineering, and
synthetic techniques. See, e.g., Sambrook et al., Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Press, Cold Spring Harbor, N.Y. Similarly, methods of generating rAAV
virions are known in the art, and the selection of a suitable method is not a limitation on the
present disclosure. See, e.g., K. Fisher et al., J. Virol., 70:520-532 (1993) and U.S. Pat. No.
5,478,745, each of which is incorporated herein by reference.

[00160] In some embodiments, recombinant AAVs may be produced using the triple
transfection method (described in detail in U.S. Pat. No. 6,001,650, which is incorporated
herein by reference). Typically, the recombinant AAVs are produced by transfecting a host
cell with a recombinant AAV vector (comprising a transgene) to be packaged into AAV
particles, an AAYV helper function vector, and an accessory function vector. An AAV helper
function vector encodes the “AAV helper function” sequences (e.g., rep and cap), which
function in trans for productive AAV replication and encapsidation. Preferably, the AAV

helper function vector supports efficient AAV vector production without generating any
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detectable wild-type AAYV virions (e.g., AAV virions containing functional rep and cap
genes). Non-limiting examples of vectors suitable for use with the present disclosure include
pHLP19, described in U.S. Pat. No. 6,001,650 and pRep6cap6 vector, described in U.S. Pat.
No. 6,156,303, both of which are incorporated herein by reference. The accessory function
vector encodes nucleotide sequences for non-AAV derived viral and/or cellular functions
upon which AAYV is dependent for replication (i.e., “accessory functions™). The accessory
functions include those functions required for AAV replication, including, without limitation,
those moieties involved in activation of AAV gene transcription, stage specific AAV mRNA
splicing, AAV DNA replication, synthesis of cap expression products, and AAV capsid
assembly. Viral-based accessory functions can be derived from any of the known helper
viruses, such as adenovirus, herpesvirus (other than herpes simplex virus type-1), and
vaccinia virus.

[00161] In some aspects, the disclosure provides transfected host cells. The term
“transfection” is used to refer to the uptake of foreign DNA by a cell, and a cell has been
“transfected” when exogenous DNA has been introduced inside the cell membrane. A
number of transfection techniques are generally known in the art. See, e.g., Graham et al.
(1973) Virology, 52:456, Sambrook et al. (1989) Molecular Cloning, a Laboratory Manual,
Cold Spring Harbor Laboratories, New York, Davis et al. (1986) Basic Methods in Molecular
Biology, Elsevier, and Chu et al. (1981) Gene 13:197. Such techniques can be used to
introduce one or more exogenous nucleic acids into suitable host cells.

[00162] A “host cell” refers to any cell that harbors, or is capable of harboring, a substance of
interest. Often a host cell is a mammalian cell. A host cell may be used as a recipient of an
AAYV helper construct, an AAV plasmid, an accessory function vector, or other transfer DNA
associated with the production of recombinant AAVs. The term includes the progeny of the
original cell which has been transfected. Thus, a “host cell,” as used herein, may refer to a
cell which has been transfected with an exogenous DNA sequence. It is understood that the
progeny of a single parental cell may not necessarily be completely identical in morphology
or in genomic or total DNA complement as the original parent, due to natural, accidental, or
deliberate mutation or engineering.

[00163] As used herein, the term “cell line” refers to a population of cells capable of
continuous or prolonged growth and division in vitro. Often, cell lines are clonal populations
derived from a single progenitor cell. It is further known in the art that spontaneous or

induced changes can occur in karyotype during storage or transfer of such clonal populations.
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Therefore, cells derived from the cell line referred to may not be precisely identical to the
ancestral cells or cultures, and the cell line referred to includes such variants.

[00164] As used herein, the term “recombinant cell” refers to a cell into which an exogenous
DNA segment, such as DNA segment that leads to the transcription of a biologically-active
polypeptide (e.g., GJB2 protein), has been introduced.

[00165] As used herein, the term “vector” includes any genetic element, such as a plasmid,
phage, transposon, cosmid, chromosome, artificial chromosome, virus, virion, efc., which is
capable of replication when associated with the proper control elements and which can
transfer gene sequences between cells. Thus, the term includes cloning and expression
vehicles, as well as viral vectors. In some embodiments, useful vectors are contemplated to
be those vectors in which the nucleic acid segment to be transcribed is positioned under the
transcriptional control of a promoter. The term “expression vector or construct” means any
type of genetic construct containing a nucleic acid in which part or all of the nucleic acid
encoding sequence is capable of being transcribed.

[00166] The foregoing methods for packaging recombinant vectors in desired AAV capsids
to produce the rAAVs of the disclosure are not meant to be limiting and other suitable
methods will be apparent to the skilled artisan.

[00167] The present disclosure, provides a rAAV comprising a vector (e.g., AAV vectors) for
expressing a transgene (e.g., GJB2), such vectors include AAV LTRs (e.g., AAV2 LTRs) and
an expression cassette comprising a promoter operably linked to a promoter (e.g., human
GJB2 promoter or fragment thereof). In addition, the vector can further comprise certain
regulatory elements (e.g., G/B2 enhancers, 5’ and 3' UTRs of the GJB2 gene, WPRE, and
poly adenylation sites). In addition, the rAAV can comprise a capsid protein (e.g.,
AAV9.PHP.B capsid or AAV-S capsid). Such rAAV can deliver transgenes (e.g., GJ/B2) to
target tissues (e.g., cells that normally express GJB2 in the inner ear). In some embodiments,
such arAAYV is capable of delivering transgenes (e.g., GJB2) into specific cells in the target
tissue, for example, connective tissue cells of the cochlea and supporting cells of the organ of

Corti and nearby regions.

II1. Pharmaceutical Composition

[00168] The rAAVs may be delivered to a subject in compositions according to any
appropriate method known in the art. The rAAV, preferably suspended in a physiologically
compatible carrier (i.e., in a composition), may be administered to a subject, e.g., host animal,

patient, experimental animal. In some embodiments, the subject is a mammal. In some
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examples, the mammal is a human. In other embodiments, the mammal can be a non-human
mammal, such as a human, mouse, rat, cat, dog, sheep, rabbit, horse, cow, goat, pig, guinea
pig, hamster, chicken, turkey, or a non-human primate (e.g., cynomolgus monkey). The
subject may be at any stage of development and of any gender.

[00169] The rAAV can be delivered to any organ or tissue of interest. In some embodiments,
the rAAYV is delivered to the inner ear. Delivery of the rAAVs to a mammalian subject may
be by, for example, injection to the ear. In some embodiments, the injection is to the ear
through the round window membrane of the inner ear, into the scala media of the cochlea,
into the scala vestibuli of the cochlea, into a semicircular canal of the inner ear, or into the
saccule or the utricle of the inner ear. In some embodiments, the TAAV is delivered to the ear
by topical administration (e.g., ear drops). In some embodiments, the injection is not topical
administration. Combinations of administration methods (e.g., topical administration and
injection through round window membrane of the inner ear) can also be used.

[00170] The compositions of the disclosure may comprise a rAAV described herein alone, or
in combination with one or more other viruses (e.g., a second rAAV encoding having one or
more different transgenes). In some embodiments, a composition comprises 1, 2, 3,4, 5, 6, 7,
8,9, 10, or more different rAAVs each having one or more different transgenes.

[00171] In some embodiments, a composition further comprises a pharmaceutically
acceptable carrier. Suitable carriers may be readily selected by one of skill in the art in view
of the indication for which the rAAV is directed. “Acceptable” means that the carrier must
be compatible with the rAAV or the isolated nucleic acid of the composition (and preferably,
capable of stabilizing the active ingredient) and not deleterious to the subject to be treated. In
some embodiments, the pharmaceutically acceptable carrier/excipient is compatible with the
mode of administration. Pharmaceutically acceptable excipients (carriers) including buffers,
which are well known in the art. See, e.g., Remington: The Science and Practice of Pharmacy
20th Ed. (2000) Lippincott Williams and Wilkins, Ed. K. E. Hoover. For example, one
acceptable carrier includes saline, which may be formulated with a variety of buffering
solutions (e.g., phosphate buffered saline). Other exemplary carriers include sterile saline,
lactose, sucrose, calcium phosphate, gelatin, dextran, agar, pectin, peanut oil, sesame oil, and
water. The selection of the carrier is not a limitation of the present disclosure.

[00172] The rAAV containing pharmaceutical composition disclosed herein may further
comprise a suitable buffer agent. A buffer agent is a weak acid or base used to maintain the
pH of a solution near a chosen value after the addition of another acid or base. In some

examples, the buffer agent disclosed herein can be a buffer agent capable of maintaining
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physiological pH despite changes in carbon dioxide concentration (e.g., produced by cellular
respiration). Exemplary buffer agents include, but are not limited to, HEPES (4-(2-
hydroxyethyl)-1-piperazineethanesulfonic acid) buffer, Dulbecco’s phosphate-buffered saline
(DPBS) buffer, or phosphate-buffered saline (PBS) buffer. Such buffers may comprise
disodium hydrogen phosphate and sodium chloride, or potassium dihydrogen phosphate and
potassium chloride.

[00173] Optionally, the compositions of the disclosure may contain, in addition to the rAAV
and carrier(s), other pharmaceutical ingredients, such as preservatives or chemical stabilizers.
Suitable exemplary preservatives include chlorobutanol, potassium sorbate, sorbic acid,
sulfur dioxide, propyl gallate, the parabens, ethyl vanillin, glycerin, phenol, and
parachlorophenol. Suitable chemical stabilizers include gelatin and albumin.

[00174] The rAAV containing pharmaceutical composition described herein comprises one
or more suitable surface-active agents, such as a surfactant. Surfactants are compounds that
lower the surface tension (or interfacial tension) between two liquids, between a gas and a
liquid, or between a liquid and a solid. Surfactants may act as detergents, wetting agents,
emulsifiers, foaming agents, and dispersants. Suitable surfactants include, in particular, non-
ionic agents, such as polyoxyethylenesorbitans (e.g., Tween™ 20, 40, 60, 80 or 85) and other
sorbitans (e.g., SpanTM 20, 40, 60, 80 or 85). Compositions with a surface active agent will
conveniently comprise between 0.05 and 5% surface-active agent, and can be between 0.1
and 2.5%. It will be appreciated that other ingredients may be added, for example, mannitol
or other pharmaceutically acceptable vehicles, if necessary.

[00175] The rAAVs are administered in sufficient amounts to transfect the cells of a desired
tissue (e.g., connective tissue cells of the cochlea and supporting cells of the organ of Corti
and nearby regions) and to provide sufficient levels of gene transfer and expression without
undue adverse effects. Examples of pharmaceutically acceptable routes of administration
include, but are not limited to, direct delivery to the selected organ (e.g., the ear) or tissue,
intravenous, intramuscular, subcutaneous, intradermal, intratumoral, and other parental routes
of administration. Routes of administration may be combined, if desired.

[00176] The dose of rAAYV virions required to achieve a particular “therapeutic effect,” e.g.,
the units of dose in viral genome copies per kilogram of body weight (GC/kg or VG/kg), will
vary based on several factors including, but not limited to: the route of rAAV virion
administration, the level of gene or RNA expression required to achieve a therapeutic effect,
the specific disease or disorder being treated, and the stability of the gene or rAAV product.

One of skill in the art can readily determine a rAAYV virion dose range to treat a patient
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having a particular disease or disorder (e.g., nonsyndromic hearing loss and deafness, or any
GJB2-associated disorders) based on the aforementioned factors, as well as other factors.
[00177] An effective amount of a rAAYV is an amount sufficient to infect an animal (e.g.,
mouse, rat, non-human primate or human) or target a desired tissue or cell (e.g., connective
tissue cells of the cochlea and supporting cells of the organ of Corti and nearby regions). The
effective amount will depend primarily on factors, such as the species, age, weight, health of
the subject, and the tissue to be targeted, and may thus vary among animals and tissue. For
example, an effective amount of the TAAV is generally in the range of from about 1 ml to
about 100 ml of solution containing from about 10° to 10'® genome copies. In some cases, a
dosage between about 10'! to 10> rAAV genome copies is appropriate. In certain
embodiments, 10°rAAV genome copies are effective to target inner ear tissue (e.g.,
connective tissue cells of the cochlea and supporting cells of the organ of Corti and nearby
regions). In some embodiments, a dose more concentrated than 10° rAAV genome copies is
toxic when administered to the ear of a subject. In some embodiments, an effective amount is
produced by multiple doses of a rAAV.

[00178] In some embodiments, a dose of rAAV is administered to a subject no more than
once per day (e.g., a 24-hour period). In some embodiments, a dose of rAAYV is administered
to a subject no more than once per 2, 3, 4, 5, 6, or 7 days. In some embodiments, a dose of
rAAYV is administered to a subject no more than once per week (e.g., 7 calendar days). In
some embodiments, a dose of TAAV is administered to a subject no more than bi-weekly
(e.g., once in a two-week period). In some embodiments, a dose of rAAYV is administered to
a subject no more than once per month (e.g., once in 30 calendar days). In some
embodiments, a dose of TAAV is administered to a subject no more than once per six months.
In some embodiments, a dose of rAAV is administered to a subject no more than once per
year (e.g., 365 days or 366 days in a leap year). In some embodiments, a dose of rAAV is
administered to a subject once in a lifetime.

[00179] In some embodiments, rAAV compositions are formulated to reduce aggregation of
AAV particles in the composition, particularly where high rAAV concentrations are present
(e.g., ~10' GC/ml or more). Appropriate methods for reducing aggregation may be used,
including, for example, addition of surfactants, pH adjustment, salt concentration adjustment,
etc. (See, e.g., Wright et al., Molecular Therapy (2005) 12, 171-178, the contents of which
are incorporated herein by reference.)

[00180] Formulation of pharmaceutically acceptable excipients and carrier solutions is well

known to those of skill in the art, as is the development of suitable dosing and treatment
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regimens for using the particular compositions described herein in a variety of treatment
regimens. Factors, such as solubility, bioavailability, biological half-life, route of
administration, product shelf life, as well as other pharmacological considerations, will be
contemplated by one skilled in the art of preparing such pharmaceutical formulations, and as
such, a variety of dosages and treatment regimens may be desirable.

[00181] In some embodiments, rAAVs in suitably formulated pharmaceutical compositions
disclosed herein are delivered directly to target tissue, e.g., direct to inner ear tissue (e.g.,
connective tissue cells of the cochlea and supporting cells of the organ of Corti and nearby
regions). However, in certain circumstances it may be desirable to separately or in addition
deliver the rAAV-based therapeutic constructs via another route, e.g., subcutancously,
parenterally, intravenously, intramuscularly, intrathecally, orally, or intraperitoneally. In
some embodiments, the administration modalities as described in U.S. Pat. Nos. 5,543,158;
5,641,515 and 5,399,363 (each specifically incorporated herein by reference in its entirety)
may be used to deliver rAAVs.

[00182] The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of sterile
injectable solutions or dispersions. Dispersions may also be prepared in glycerol, liquid
polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions of storage
and use, these preparations contain a preservative to prevent the growth of microorganisms.
In many cases, the form is sterile. It must be stable under the conditions of manufacture and
storage and must be preserved to prevent contamination with microorganisms, such as
bacteria,fungi, and other viruses. The carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and/or vegetable oils. Proper
fluidity may be maintained, for example, by the use of a coating, such as lecithin, by the
maintenance of the required particle size in the case of dispersion and by the use of
surfactants. The prevention of contamination by microorganisms can be achieved by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,
thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, for
example, sugars or salts (e.g., sodium chloride). Prolonged absorption of the injectable
composition can be achieved by the use in the composition of agents delaying absorption, for
example, aluminum monostearate and gelatin.

[00183] For administration of an injectable aqueous solution, for example, the solution may

be suitably buffered, if necessary, and the liquid diluent first rendered isotonic with sufficient

164



WO 2022/056444 PCT/US2021/050205

saline or glucose. These particular aqueous solutions are especially suitable for intravenous
administration, intramuscular administration, subcutaneous administration, intraperitoneal
administration, and injection through the round window membrane of the inner ear. In this
respect, a suitable sterile aqueous medium may be employed. For example, one dosage may
be dissolved in 1 ml of isotonic NaCl solution and either added to 1000 ml of
hypodermoclysis fluid or injected at the proposed site of infusion (see for example,
Remington’s Pharmaceutical Sciences 15th Edition, pages 1035-1038 and 1570-1580). Some
variation in dosage will necessarily occur depending on the condition of the host. The person
responsible for administration will, in any event, determine the appropriate dose for the
individual subject/host.

[00184] Sterile injectable solutions are prepared by incorporating the active rAAV in the
required amount in the appropriate solvent with various of the other ingredients described
herein, as required, followed by filter sterilization. Generally, dispersions are prepared by
incorporating the various sterilized active ingredients into a sterile vehicle which contains the
basic dispersion medium and the required other ingredients from those enumerated above. In
the case of sterile powders for the preparation of sterile injectable solutions, the preferred
methods of preparation are vacuum-drying and freeze-drying techniques which yield a
powder of the active ingredient plus any additional desired ingredient from a previously
sterile-filtered solution thereof.

[00185] The rAAV compositions disclosed herein may also be formulated in a neutral or salt
form. Pharmaceutically-acceptable salts include but are not limited to hydrochloric or
phosphoric acids, or such organic acids as acetic, oxalic, tartaric, mandelic, and the like. Salts
formed with the free carboxyl groups can also be derived from inorganic bases such as, for
example, sodium, potassium, ammonium, calcium, or ferric hydroxides, and such organic
bases as isopropylamine, trimethylamine, histidine, procaine and the like. 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, drug-release capsules, and the like.
[00186] As used herein, “carrier” includes any and all solvents, dispersion media, vehicles,
solvents, coatings, diluents, antibacterial and antifungal agents, isotonic and absorption
delaying agents, buffers, carrier solutions, suspensions, colloids, and the like. The use of such
media and agents for pharmaceutically active substances is well known in the art.

Supplemental active ingredients can also be incorporated into the compositions. The phrase
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“pharmaceutically acceptable” refers to molecular entities and compositions that do not
produce an allergic or similar untoward reaction when administered to a host.

[00187] Delivery vehicles such as liposomes, nanocapsules, microparticles, microspheres,
lipid particles, vesicles, and the like, may be used for the introduction of the compositions of
the present disclosure into suitable host cells. In particular, the TAAV vector delivered
transgenes may be formulated for delivery either encapsulated in a lipid particle, a liposome,
a vesicle, a nanosphere, a nanoparticle, or the like.

[00188] Such formulations may be preferred for the introduction of pharmaceutically
acceptable formulations of the nucleic acids or the rAAV constructs disclosed herein. The
formation and use of liposomes are generally known to those of skill in the art. Recently,
liposomes were developed with improved serum stability and circulation half-times (U.S. Pat.
No. 5,741,516, which is incorporated herein by reference). Further, various methods of
liposome and liposome-like preparations as potential drug carriers have been described (U.S.
Pat. Nos. 5,567,434; 5,552,157; 5,565,213; 5,738,868 and 5,795,587, each of which is
incorporated herein by reference).

[00189] Alternatively, nanocapsule formulations of the rAAV may be used. Nanocapsules
can generally entrap substances in a stable and reproducible way. To avoid side effects due to
intracellular polymeric overloading, such ultrafine particles (sized around 0.1 pm) should be
designed using polymers able to be degraded in vivo. Biodegradable polyalkyl-cyanoacrylate

nanoparticles that meet these requirements are contemplated for use.

IV. Therapeutic Applications

[00190] The present disclosure also provides methods for delivering (e.g., by an isolated
nucleic acid, a vector, a rAAV, a host cell, or a pharmaceutical composition described herein)
a transgene (e.g., GJB2) to cells that normally express the transgene (e.g., GJB2) in the ear
(e.g., connective tissue cells of the cochlea and supporting cells of the organ of Corti and
nearby regions) of a subject for treating hearing loss. In some aspects, the present disclosure
provides a method for treating GJB2 associated diseases (e.g., non-syndromic Hearing Loss
and Deafness (DFNB1)) in a subject by delivering (e.g., by an isolated nucleic acid, a vector,
arAAV, a host cell, or a pharmaceutical composition described herein) a transgene (e.g.,
GJB2) to cells that normally express the transgene (e.g., GJB2) in the ear (e.g., connective
tissue cells of the cochlea and supporting cells of the organ of Corti and nearby regions) of a
subject. In some aspects, the present disclosure provides a method for targeted GJB2

expression in inner ear supporting cells and/or detargeting GJ/BZ2 in neuron and/or cochlear
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hair cells by delivering (e.g., by an isolated nucleic acid, a vector, arAAV, a host cell, or a
pharmaceutical composition described herein) a transgene (e.g., GJ/B2) to cells that normally
express the transgene (e.g., GJB2) in the ear (e.g., connective tissue cells of the cochlea and
supporting cells of the organ of Corti and nearby regions) of a subject. In some embodiments,
the targeted GJB2 expression in inner ear supporting cells and/or detargeting GJBZ2 in neuron
and/or cochlear hair cells is designed to treat GJ/B2 associated diseases described herein. In
some embodiments, the subject is a mammal. In some examples, the subject is a human. In
other embodiments, the subject is a non-human mammal, such as a mouse, rat, cow, goat, pig,
camel, or non-human primate (e.g., cynomolgus monkey).

[00191] In some embodiments, the subject is having or suspected of having hearing loss. In
certain embodiments, the subject is diagnosed with having non-syndromic Hearing Loss and
Deafness (DFNB1). In certain embodiments, the hearing loss is associated with a mutation in
the GJB2 gene. In some embodiments, the mutation of GJ/B2 gene is a point mutation, a
missense mutation, a nonsense mutation, a deletion, an insertion, or a combination thereof.
Non-limiting examples of mutations in the GJB2 gene are shown in Table 2. A mutation, as
used herein, refers to a substitution of a residue within a sequence, e.g., a nucleic acid or
amino acid sequence, with another residue, or a deletion or insertion of one or more residues
within a sequence. Mutations are typically described herein by identifying the original
residue followed by the position of the residue within the sequence and by the identity of the

newly substituted residue.

Table 2: Exemplary mutations in GJB2 gene (Nucleotide number starting at the ATG of
NM_004004.6).

Mutation Amino Acid Change Mutation Amino Acid Change
c.677T>G p-Val226Gly ¢.509_522del p-Asnl70ThrfsTer35
c.677T>A p-Val226Asp c.521G>C p-Cys174Ser
c.674C>T p.-Pro225Leu ¢.520T>C p.Cysl74Arg
c.653G>A p-Cys218Tyr c.518C>G p-Prol73Arg
¢.647_650del p-Arg216lIlefsTerl7 c.517C>T p-Prol173Ser
c.650A>G p-Tyr217Cys c.516G>C p-Trp172Cys
c.645del p-Arg216AspfsTerl8 c.516G>A p-Trpl72Ter
c.641T>C p.Leu214Pro c.514T>A p.Trpl72Arg
c.638T>A p.Leu213Ter ¢.512_513insAACG | p.Trpl172ThrfsTer39
€.632_633del p-Cys211LeufsTer5 ¢.508_511dup p-Alal71GlufsTer40
c.633T>A p-Cys211Ter c¢511G>T p-Alal71Ser
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c.632G>A p.Cys211Tyr ¢.509dup p.Asnl70LysfsTer40
c.622A>C p-Thr208Pro ¢.509A>C p-Asnl70Thr
c.617A>G p-Asn206Ser ¢.506G>A p-Cys169Tyr
c.617A>C p-Asn206Thr ¢.504_505insAAGG | p.Cys169LysfsTer42
c.614T>C p-Leu205Pro ¢.505T>C p-Cys169Arg
c.613C>G p-Leu205Val c.488T>C p-Met163Thr
¢.608_609delinsAA p-1le203Lys c.487A>G p-Metl163Val
¢.605G>T p-Cys202Phe c.487A>C p-Metl63Leu
¢.592_600delinsCAGT | p.Vall98GlnfsTer4 c.486_487insT p-Met163TyrfsTer47
GTTCATGACATTC

¢.599G>C p-Gly200Ala c.482T>C; p-Phel61Ser
¢.598G>T p-Gly200Ter c.476A>T p-Aspl59Val
c.598G>A p-Gly200Arg c.458_475dup p-Vall53_Tyr158dup
¢.596C>T p-Ser199Phe c.475G>A p-Aspl59Asn
c.592G>A p-Vall98Met c473A>G p-Tyr158Cys
¢.589G>T p.Alal97Ser c.464_465del p.Tyr155CysfsTer54
¢.585G>C p-Met1951le c.465T>A p-Tyr155Ter
c.584T>C p-Met195Thr c.458T>C p-Vall53Ala
c.583A>G p-Met195Val c.456C>A p-Tyr152Ter
c.576del p-Vall93CysfsTer3 c.452T>G p-Met151Arg
¢.575_576del p.Thr192SerfsTerl7 c.431_450del p.Vall44AspfsTer59
¢.585G>C p-Met1951le ¢.439G>T p.-Glul47Ter
c.584T>C p-Met195Thr c.439G>A p-Glul47Lys
c.583A>G p-Met195Val c.435_436del p-Phel46ArgfsTer63
c.576del p-Vall93CysfsTer3 c.428G>T p-Argl43Leu
¢.575_576del p-Thr192SerfsTerl7 c.428G>A p-Arg143Gln
c.572del p-Phel91SerfsTer5 c.427C>T p-Argl43Tmp
c.569T>A p-Vall90Asp c.424_426del p-Phel42del
¢.564_565del p-Lys188AsnfsTer21 c.426C>G p-Phel42Leu
c.563A>G p-Lys188Arg c.426C>A p-Phel42Leu
¢.559_561del p.Glul87del c.424T>C p-Phel42Leu
c.557C>T p.Thr186Met c.424T>A p-Phel42lle
c.557C>A p-Thr186Lys c.419T>G p.lle140Ser
¢.551G>C p-Argl84Pro c.416G>A p-Ser139Asn
c.551G>A p-Argl84GIln c.415A>T p-Ser139Cys
¢.550C>T p-Argl84Trp c.413G>A p-Ser138Asn
c.550C>G p-Argl84Gly ¢.409dup p-Thr137AsnfsTer73
c.548C>T p-Ser183Phe c.408C>A p.-Tyr136Ter
¢.535G>C p-Aspl79His c.407A>G p-Tyr136Cys
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c.523C>A p.Prol75Thr c.405del p.Tyr136ThrfsTer32
c.535G>A p-Aspl79Asn c.402del p.-Trp134Ter
¢.533T>C p-Vall78Ala c.401G>A p-Trp134Ter
¢.516_532del p-Trp172CysfsTer32 ¢.400T>C p-Trpl34Arg
¢.390_399del p-Ser131GlyfsTer34 c.389G>A p-Gly130Asp
c.398G>A p-Trp133Ter ¢.384C>G p-lle128Met
c.397T>G p.Trp133Gly ¢.377_383dup p-Glul29ProfsTer83
¢.394C>G p.Leul32Val c.382A>G p-lle128Val
¢.389G>T p-Gly130Val ¢.380G>T p-Argl27Leu
¢.389G>C p-Gly130Ala ¢.379C>T p-Argl27Cys
¢.377_378insATGCGG | p.Argl27CysfsTer85 c.344T>G p-Phel15Cys
A
¢.370C>T p-GIn124Ter ¢.340G>T p-Glull4Ter
c.367del p-Thr123ProfsTer45 ¢.339T>G p-Serl13Arg
c.365A>T p-Lys122lle ¢.336G>T; p-Lysl12Asn
c.363del p.Thr123ProfsTer45 ¢.334_335del p.Lys112GlufsTer2
¢.355_363del p-Glul19_Ilel121del ¢.335A>T p-Lys112Met
¢.358_360del p-Glul20del ¢.331A>G pllel11Val
c.358G>A p-Glul20Lys ¢.329del p-Glul10GlyfsTer2
c.355G>A p-Glul19Lys ¢.328del p-Glul10ArgfsTer2
¢.345dup p.Lys116Ter ¢.327_328del p.Glul10AspfsTer4
c.328G>A p.Glul10Lys ¢.299_300del p-His100ArgfsTer14
¢.327_328delinsA p-Glul10ArgfsTer2 ¢.300T>A p-His100GIn
c.314_327del p-Lys105ArgfsTer5 c.299A>T p-His100Leu
¢.313_326del p-Lys105GlyfsTer5 ¢.299A>C p-His100Pro
¢.326G>T p-Gly109Val ¢.292_298dup p-His100ProfsTer4
c.326G>A p-Gly109Glu ¢.298del p-His100MetfsTer12
¢.310_323del p-Argl04GlyfsTer6 ¢.298C>T p-His100Tyr
c.317T>A p-Phe106Tyr ¢.296_297del p-Arg99ThrfsTer2
¢.307A>T p-Lys103Ter ¢.290_295delinsCC | p.Tyr97SerfsTer4
CG
¢.301_303del p-Glul01del ¢.293G>A p-Arg98Gin
c.302A>G p-Glul01Gly ¢.292C>T p-Arg98Trp
c.314A>G p-Lys105Arg ¢.290dup p-Tyr97Ter
¢.280_284dup p-Ala96ThrfsTer18 ¢.262G>T p-Ala88Ser
c.283G>A p-Val95Met €.262G>C p.Ala88Pro
c.279G>A p-Met93lle ¢.258_260del p-Pro87del
c.278T>C p-Met93Thr c.257C>T p-Thr86Met
¢.270_271insT p-Val91CysfsTerl1 c.257C>G p-Thr86Arg
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¢.269dup p.Val9lSerfsTerl1 ¢.253T>C p.Ser85Pro
¢.269del p-Leu90GInfsTer22 c.251T>C p-Val84Ala
c.269T>G p-Leu90Arg ¢.250G>T p-Val84Leu
¢.269T>C p-Leu90Pro ¢.250G>C p-Val84Leu
¢.268C>G p-Leu90Val c.250G>A p-Val84Met
¢.263C>T p-Ala88Val ¢.247_249del p-Phe83del
¢.263C>G p-Ala88Gly c.247T>A p-Phe83l1le
c.263C>A p-Ala88Glu ¢.246C>G p-lle82Met
c.241C>G p-Leu81Val ¢.232dup p-Ala78GlyfsTer24
c.239A>T p-GIn80Leu ¢.232G>T p-Ala78Ser
c.239A>G p-GIn80Arg c.232G>A p-Ala78Thr
¢.239A>C p.Gln80Pro c.231G>A p.Trp77Ter
¢.236_239delinsAGAT | p.Leu79_GIn80delinsGInl | ¢.230G>A p-Trp77Ter
CCG leArg
¢.238C>T p-GIn80Ter c.229T>C p-Trp77Arg
c.238C>A p.GIn80Lys ¢.227T>C p.Leu76Pro
¢.236T>C p-Leu79Pro c.224G>A p-Arg75GIn
c.235del p-Leu79CysfsTer3 ¢.223C>T p-Arg75Trp
¢.235C>G p-Leu79Val c.2 18A>G p-His73Arg,
c.217C>T p-His73Tyr c.195C>A p-Tyr65Ter
c.212T>C p.lle71Thr c.194A>G p.Tyr65Cys
c.212T>A plle71Asn ¢.193T>C p.Tyr65His
¢.209C>T p-Pro70Leu c.192C>A p-Cys64Ter
c.208C>T p-Pro70Ser c.176_191del p-Gly59AlafsTerl8
c.208C>G p-Pro70Ala c.191G>A p-Cys64Tyr
c.200A>G p-His67Arg c.188T>C p-Val63Ala
c.196G>C p-Asp66His c.187del p-Val63CysfsTer19
c.196G>A p-Asp66Asn c.187G>T p-Val63Leu
c.195C>G p-Tyr65Ter c.187G>A p-Val63Met
c.184_185insT p-Asn62llefsTer40 c.169C>T p-GIn57Ter
c.181A>C p-Lys61GlIn c.167del p-LeuS6ArgfsTer26
c.176del p.Gly59AlafsTer23 c.167T>C p.Leu56Pro
c.176G>T p.Gly59Val c.164C>A p-Thr55Asn
c.176G>C p-Gly59Ala c.163A>C p-Thr55Pro
c.176G>A p-Gly59Asp c.162C>A p-Asn54Lys
c.175G>C p-Gly59Arg c.161A>T p-Asn54lle
c.175G>A p-Gly59Ser c.161A>G p-Asn54Ser
c.173C>G p-Pro58Arg c.160A>C p-Asn54His
c.172C>G p-Pro58Ala c.155_158del p-Val52AlafsTer29
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c.158G>A p.Cys53Tyr ¢.139G>T p.Glud7Ter
c.157T>C p.Cys53Arg ¢.139G>C p-Glu47GIn
c.154G>C p-Val52Leu ¢.139G>A p-Glu47Lys
c.153del p-Phe51LeufsTer31 ¢.138T>G p-Asp46Glu
c.149A>C p-Asp50Ala c.136G>A p-Asp46Asn
c.148G>T; p-Asp50Tyr c.134G>A p-Gly45Glu
c.148G>A p-Asp50Asn ¢.132G>C p-Trp44Cys
c.147del p-Asp50ThrfsTer32 c.132G>A p.Trp44Ter
c.146C>T p-Ala49Val c.131G>T p-Trp44Leu
c.138_143del p-Asp46_GIn48delinsGlu | ¢.131G>C p-Trp44Ser
c.131G>A p-Trp44Ter ¢.109G>C p-Val37Leu
c.125_127del p.Glu42del c.109G>A p.Val37lle
c.127G>A p-Val43Met c.107T>C p.-Leu36Pro
c.124G>A p-Glud2Lys c.104T>G p-lle35Ser
c.119C>T p-Ala40Val c.102G>A p-Met34lle
c.119C>G p-Ala40Gly c.101T>C p-Met34Thr
c.119C>A p-Ala40Glu ¢.100A>T p-Met34Leu
c.118G>T p-Ala40Ser c.100A>G p-Met34Val
c.110T>C p-Val37Ala ¢.99del p-Met34Ter
¢.109G>T p-Val37Phe c.101 T>G p-Met34Arg
c.98T>C p-1le33Thr c.85_87del p-Phe29del
c.98T>A p-lle33Asn c.82C>A p-Leu28lle
c.95G>T p-Arg32Leu c.71G>A p-Trp24Ter
c.95G>A p-Arg32His c.31_68del p-Glyl1LeufsTer24
c.94C>T p-Arg32Cys c.62G>A p-Gly21Glu
c.94C>A p-Arg32Ser c.51_62delinsA p-Thr18LysfsTer26
c.93del p-Arg32AlafsTer3 c.61G>A p-Gly21Arg
cIIT>A p.Phe311Ile c.60T>G p.lle20Met
c.89T>A p1le30Asn c.59T>C p-1le20Thr
c.88del p-lle30PhefsTer5 ¢.56G>C p-Ser19Thr
c.88A>G plle30Val ¢.53C>T p-Thr18Ile
¢.50C>T p-Serl7Phe ¢.35dup p-Vall3CysfsTer35
c.50C>A p-Serl7Tyr c.35del p-Glyl12ValfsTer2
c47A>G p-Hisl6Arg ¢.35G>T p.Glyl2Val
c.31_44del p-Glyl1ThrfsTer32 c.35G>A p.Glyl12Asp
c.44A>C p-Lys15Thr ¢.34G>T p-Gly12Cys
c.42C>G p-Asnl4Lys ¢.34G>C p-Glyl2Arg
c.40A>T p-Asnl4Tyr c.32G>A p-Glyl1Glu
c.40A>G p.Asnl4Asp c.29T>C p.LeulOPro
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c.37G>A p.Vall3Met c.28del p.LeulOTrpfsTer4
c.24G>A p.-Thr8= ¢.28_29delinsTG p-LeulOTrp
¢.23C>T p-Thr8Met c.7T>C p-Trp3Arg
c.20A>C p-Gln7Pro c.1A>G p-Met1?

c.19C>T p-GIn7Ter c.-1G>A N/A

c.17T>C p-Leu6Pro c.-22-2A>C N/A

c.11del p.Gly4AlafsTer10 c.-22-6T>C N/A

c.9G>A p-Trp3Ter c.-23+1G>A N/A

c.7dup p.Trp3LeufsTer45 c.-23G>T N/A

c.37dup p-Vall3GlyfsTer35 c.475G>T p-Aspl59Tyr

[00192] Aspects of the present disclosure relate to methods of treating hearing loss (e.g.,
DENB1) by delivering a functional gene product (e.g., GJB2 protein) using gene therapy
(e.g., TAAV encoding GJB2 protein) to a target cell (e.g., cells that normally express GJB2,
such as fibrocytes and supporting cells of the organ or Corti and nearby regions), which
comprise one or more mutations in at least one alleles in a relevant gene (e.g., GJ/B2) that
results in the absence or malfunction of the gene product.

[00193] Aspects of the invention relate to certain protein-encoding transgenes (e.g., GJB2)
that when delivered to a subject are effective for treating hearing loss (e.g., DFNB1). In
some embodiments, the subject has or is suspected of having hearing loss. In some
embodiments, the hearing loss is associated with a mutation in the GJB2 gene. In some
embodiments, the hearing loss is associated with a mutation in the GJB2 gene listed in Table
2 (above). In some embodiments, the subject is diagnosed with DENB1.

[00194] Accordingly, methods and compositions described by the disclosure are useful, in
some embodiments, for the treatment of DFNB 1associated with one or more mutations or
deletions in the GJB2 gene.

[00195] Methods for delivering a transgene (e.g., GJB2) to a subject are provided by the
disclosure. The methods typically involve administering to a subject an effective amount of
an isolated nucleic acid encoding a GJB2 protein, or a rAAV comprising a nucleic acid for
expressing GJB2.

[00196] In some embodiments, the GJB2 mutations are, but are not limited to, point
mutations, missense mutations, nonsense mutations, insertions, and deletions. In some
embodiments, the GJB2 gene mutations associated with DFNB1 include, but are not limited
to, mutations in Table 2. In some embodiments, the mutation in G/B2 gene is ¢.101T>C. In

some embodiments, the mutation in GJB2 gene is 35DelG. The GJB2 mutation in a subject
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(e.g., a subject having or suspected of having DFNBI1 associated with a deletion or mutation
of GJB2 gene) may be identified from a sample obtained from the subject (e.g., a DNA
sample, RNA sample, blood sample, or other biological sample) by any method known in the
art. For example, in some embodiments, a nucleic acid (e.g., DNA, RNA, or a combination
thereof) is extracted from a biological sample obtained from a subject and nucleic acid
sequencing is performed in order to identify a mutation in the GJB2 gene. In some
embodiments, a mutation in the GJB2 gene is detected indirectly, for example, by quantifying
GJB2 protein expression (e.g., by Western blot) or function (e.g., by analyzing structure,
function, etc.), or by direct sequencing of the DNA and comparing the sequence obtained to a
control DNA sequence (e.g., a wild-type GJ/B2 DNA sequence).

[00197] In some aspects, the disclosure provides a method for treating DFNB1 in a subject in
need thereof, the method comprising administering to a subject having or suspected of having
DFNBI1 a therapeutically effective amount of an isolated nucleic acid, or a rAAV encoding a
transgene (e.g., GJB2). In some embodiments, the rAAV encoding a transgene (e.g., GJB2) is
injected through injections to the round window membrane of the inner ear, as described by
the disclosure. In some aspects, the present disclosure provides an isolated nucleic acid or an
rAAV encoding a transgene (e.g., GJB2), or pharmaceutical compositions thereof, for use in
the manufacturing of a medicament in a therapy. In some aspects, the present disclosure
provides an isolated nucleic acid or an rAAV encoding a transgene (e.g., GJB2), or
pharmaceutical compositions thereof, for use in the manufacturing of a medicament for
treating hearing loss and/or deafness associated with the GJB2 gene. In some aspects, the
present disclosure provides an isolated nucleic acid or an rAAYV encoding a transgene (e.g.,
GJB?2), or pharmaceutical compositions thereof, for use in the manufacturing of a
medicament for treating non-syndromic deafness and/or hearing loss (DFNB1).

[00198] An “effective amount” of a substance is an amount sufficient to produce a desired
effect. In some embodiments, an effective amount of an isolated nucleic acid (e.g., an
isolated nucleic acid comprising a transgene encoding GJB2 protein) is an amount sufficient
to transfect (or infect in the context of rAAV mediated delivery) a sufficient number of target
cells of a target tissue of a subject. In some embodiments, the target tissue is cochlear (e.g.,
connective tissue cells of the cochlea and supporting cells of the organ of Corti and nearby
regions as described herein). In some embodiments, an effective amount of an isolated
nucleic acid (e.g., which may be delivered via an rAAV) may be an amount sufficient to have
a therapeutic benefit in a subject, e.g., to increase or supplement the expression of a gene or

protein of interest (e.g., GJB2 protein), to improve in the subject one or more symptoms of
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the disease (e.g., a symptom or sign of DENB1), efc. The effective amount will depend on a
variety of factors, such as, for example, the species, age, weight, health of the subject, and the
tissue to be targeted, and may thus vary among subjects and tissue as described elsewhere in
the disclosure. In some embodiments, an effective amount of a rAAV may be an amount
sufficient to produce a stable somatic transgenic animal model.

[00199] An effective amount may also depend on the rAAV used. The invention is based in
part on the recognition that a rAAV comprising capsid proteins having a particular serotype
(e.g., AAV9.PHP.B or AAV-S) mediates more efficient transduction of cochlear (e.g., inner
hair cells, out hair cells) tissue than a rAAV comprising capsid proteins having a different
serotype.

[00200] In certain embodiments, the effective amount of rAAV is 10'°, 10!, 102, 10'3, or
10'* genome copies per kg. In certain embodiments, the effective amount of rAAV is 101°,
10!, 10'2, 10%3, 10, or 10" genome copies per subject.

[00201] An effective amount may also depend on the mode of administration. For example,
targeting a cochlear (e.g., connective tissue cells of the cochlea and supporting cells of the
organ of Corti and nearby regions) tissue by injection through the round window membrane
of the inner ear may require different (e.g., higher or lower) doses, in some cases, than
targeting a cochlear (e.g., connective tissue cells of the cochlea and supporting cells of the
organ of Corti and nearby regions) tissue by another method (e.g., systemic administration,
topical administration). Thus, in some embodiments, the injection is injection through round
window membrane of the inner ear. In some embodiments, administration is topical
administration (e.g., topical administration to an ear). In some embodiments, the injection is
posterior semicircular canal injection. In some cases, multiple doses of a rAAV are
administered.

[00202] Without wishing to be bound by any particular theory, efficient transduction of
cochlear cells (e.g., connective tissue cells of the cochlea and supporting cells of the organ of
Corti and nearby regions as described herein) by rAAV described herein may be useful for
the treatment of a subject having a hereditary hearing loss (e.g., DFNB1). In some
embodiments, the composition and method described herein may be useful to treat other
GJB2-associated diseases. GJB2-associated diseases, as used herein, refer to conditions
and/or disorders caused by GJB2 mutations (e.g., loss of function mutations). Non-limiting
GJB2-associated disease include Deafness, autosomal recessive 1A, Deafness, autosomal
dominant 3A, DFNBI1, Keratitis-ichthyosis- deafness (KID), Ichthyosis, hystrix-like-deafness

(HID), Palmoplantar keratoderma- deafness (PPK), Porokeratotic eccrine ostial and dermal
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duct nevus, Vohwinkel, Burt-Pumphrey, Unususal mucocutaneous- deafness (see, e.g.,
Srinivas er al., Human diseases associated with connexin mutations, Biochimica et
Biophysica Acta (BBA) — Biomembranes,Volume 1860, Issue 1, January 2018, Pages 192-
201; Lossa et al., GIB2 Gene Mutations in Syndromic Skin Diseases with Sensorineural
Hearing Loss, Curr Genomics. 2011 Nov; 12(7): 475-785)

[00203] Accordingly, methods and compositions for treating hereditary hearing loss are also
provided herein. In some aspects, the disclosure provides a method for treating hereditary
hearing loss (e.g., DENB1) or any other GJBZ2-associated diseases described herein, the
method comprising administering to a subject having or suspected of having hereditary
hearing loss an effective amount of rAAV, wherein the rAAV comprises (i) a capsid protein
having a serotype of AAV9.PHP.B, or AAV-S, and (ii) an isolated nucleic acid comprising
two adeno-associated virus (AAV) inverted terminal repeats (ITRs) flanking an expression
cassette, wherein the expression cassette comprises a promoter operably linked to a
nucleotide sequence encoding a GJ/B2 gene regulatory element (GRE), and a nucleotide
sequence encoding a gap junction beta 2 (GJB2) protein

[00204] In some embodiments, the TAAV (e.g., TAAV encoding GJB2) can be administered
to a patient (e.g., a patient with DFNB1) at the age of 1 day, 10 days, 1 month, 3 months, 6
months, 1 year, 2 years, 3 years, 5 years, 6 years, 7 years, 8 years, 9, years, 10 years, 11
years, 12 years, 13 years, 14 years, 15 years, 16 years, 17 years, 18 years, or older. In some
embodiments, the patient is an infant, a child, or an adult. In some embodiments, the window
of treating GJB2-associated diseases (e.g., DENB1) is normally from birth to pre-school age
(e.g., from birth to 1 year old, from 1 to 2 years old, from 2-3 years old, from 3-4 years old,
from 4-5 years old, or from 5-6 years old). In some embodiments, the rAAV (e.g., TAAV
encoding GJB2) isadministered to the patient (e.g., patients with DFNB1) once in a life-time,
every 10 years, every 5 years, every 2 years, every year, every 6 months, every 3 months,
every month, every two weeks, or every week. In other embodiments, the administration of
the rAAV (e.g., TAAV encoding GJB2) is administered to the patient (e.g., patients with
DFNB1) in combination with other known treatment methods for G/B2-associated diseases

(e.g.. DENB1).

V. Kits and Related Composition
[00205] The agents described herein may, in some embodiments, be assembled into
pharmaceutical or research kits to facilitate their use in therapeutic, or research applications.

A kit may include one or more containers housing the components (e.g., nucleic acids,
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rAAV) of the disclosure and instructions for use. Specifically, such kits may include one or
more agents described herein, along with instructions describing the intended application and
the proper use of these agents. In certain embodiments, agents in a kit may be in a
pharmaceutical formulation and dosage suitable for a particular application and for a method
of administration of the agents. Kits for research purposes may contain the components in
appropriate concentrations or quantities for performing various experiments.

[00206] In some embodiments, the instant disclosure relates to a kit for administering a
rAAV as described herein. In some embodiments, the kit comprises a container housing the
rAAYV, and devices (e.g., syringe) for extracting the rAAV from the housing. In some
embodiments, the device for extracting the rAAV from the housing is also used for
administration (e.g., injection).

[00207] In some embodiments, the instant disclosure relates to a kit for producing a rAAV,
the kit comprising a container housing an isolated nucleic acid comprising a transgene
encoding a protein (e.g., GIB2). In some embodiments, the kit further comprises a container
housing an isolated nucleic acid encoding an AAV capsid protein, for example, an
AAV.PHP.B capsid protein or an AAV-S capsid protein. In some embodiments, the kit
further comprises vectors encoding the rep/cap genes, and the host for producing the rAAV.
[00208] In some embodiments, the instant disclosure relates to a kit for treating hearing loss
(e.g., DENB1). In some embodiments, the kit is for delivering a functional (e.g., DFNB1) to a
target cell (e.g., connective tissue cells of the cochlea and supporting cells of the organ of
Corti and nearby regions as described herein) using gene therapy (e.g., rAAV described
herein).

[00209] The kit may be designed to facilitate use of the methods described herein by
researchers and can take many different forms. Each of the compositions of the kit, where
applicable, may be provided in liquid form (e.g., in solution), or in solid form (e.g., a dry
powder). In certain cases, some of the compositions may be constitutable or otherwise
processable (e.g., to an active form), for example, by the addition of a suitable solvent or
other medium (for example, water or a cell culture medium), which may or may not be
provided in the kit. As used herein, “instructions” can include a component of instruction
and/or promotion, and typically involve written instructions on or associated with the
packaging. Instructions also can include any oral or electronic instructions provided in any
manner such that a user will clearly recognize that the instructions are to be associated with
the kit, for example, audiovisual (e.g., videotape, DVD, CD-ROM, website links for

downloadable file, etc.), Internet, and/or web-based communications, etc. The written
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instructions may be in a form prescribed by a governmental agency regulating the
manufacture, use, or sale of pharmaceuticals or biological products, which instructions can
also reflect approval by the agency of manufacture, use, or sale for animal administration.
[00210] The kit may contain any one or more of the components described herein in one or
more containers. As an example, in one embodiment, the kit may include instructions for
mixing one or more components of the kit and/or isolating and mixing a sample and applying
to a subject. The kit may include a container housing the rAAYV described herein. The rAAV
may be in the form of a liquid, gel, or solid (powder). The rAAV may be prepared sterilely,
packaged in a syringe, and shipped refrigerated. Alternatively, the rAAV may be housed in a
vial or other container for storage. A second container may have other agents prepared
sterilely. Alternatively, the kit may include the rAAV premixed and shipped in a syringe,

vial, tube, or other container.

V1. General Techniques

[00211] The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of molecular biology (including recombinant techniques),
microbiology, cell biology, biochemistry, and immunology, which are within the skill of
the art. Molecular Cloning: A Laboratory Manual, second edition (Sambrook, et al.,
1989) Cold Spring Harbor Press; Oligonuleotide Synthesis (M. J. Gait, ed., 1984);
Methods in Molelular Biology, Humana Press; Cell Biology: A Laboratory Notebook (J.
E. Cellis, ed., 1998) AlademiIPress; Animal Cell Culture (R. I. Freshney, ed., 1987);
Introduction to Cell and Tissue Culture (J. P. Mather and P. E. Roberts, 1998) Plenum
Press; Cell and Tissue Culture: Laboratory Proledures (A. Doyle, J. B. Griffiths, and D.
G. Newell, eds., 1993-8) J. Wiley and Sons; Methods in Enzymology (A CademiIPress,
In0); Handbook of Experimental Immunology (D. M. Weir and C. C. Blalkwell, eds.);
Gene Transfer Veltors for Mammalian Cells (J. M. Miller and M. P. Calos, eds., 1987);,
Current Protocols in Molecular Biology (F. M. Ausubel, ef al., eds., 1987); PCR: The
Polymerase Chain Reaction, (Mullis, et al., eds., 1994); Current Proto[®ls in
Immunology (J. E. Coligan et al., eds., 1991); Short Protolols in Molelular Biology
(Wiley and Sons, 1999); Immunobiology (C. A. Janeway and P. Travers, 1997);
Antibodies (P. Fin[h, 1997); Antibodies: a pralti[al approalh (D. Catty., ed., IRL Press,
1988-1989); Mono(lonal antibodies: a praltilal approalCh (P. Shepherd and C. Dean, eds.,
Oxford University Press, 2000); Using antibodies: a laboratory manual (E. Harlow and
D. Lane (Cold Spring Harbor Laboratory Press, 1999)); The Antibodies (M. Zanetti and
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J. D. Capra, eds., Harwood Academic Publishers, 1995).

[00212] Without further elaboration, it is believed that one skilled in the art can, based on
the present disclosure, utilize the present invention to its fullest extent. The following
specific embodiments are, therefore, to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way whatsoever. All publications
cited herein are incorporated by reference for the purposes or subject matter referenced
herein.

[00213] Exemplary embodiments of the invention will be described in more detail by the
following examples. These embodiments are exemplary of the invention, which one

skilled in the art will recognize is not limited to the exemplary embodiments.

EXAMPLES
[00214] Hearing impairment of genetic origin occurs in about 1 in 1,000 births; most are
autosomal recessive and nonsyndromic. Although over 70 different deafness genes have been
identified, nearly half of all cases of severe to profound autosomal recessive nonsyndromic
hearing loss result from mutations in just one gene: GJB2, encoding the gap-junction protein
connexin26, which contains six subunits to form a hemichannel. Each subunit has four
transmembrane helices, which assemble in the plane of the membrane to form a large central
pore (FIG. 1A). GIB2 hemichannels from adjacent cells join to create a channel from the
cytoplasm of one cell to the cytoplasm of the other. Gap junctions are formed by hundreds or
thousands of channels packed in a junctional plaque.
[00215] In the cochlea, GJB2 is expressed in two cell groups: an epithelial system comprising
supporting cells of the organ of Corti, epithelial cells of the inner and outer sulcus, and
interdental cells; and a cytoplasmic system comprising fibrocytes of the lateral wall and
suprastrial zone, basal cells of the stria vascularis, and supralimbal dark cells (See, e.g.,
Kikuchi et al., (1995) Gap junctions in the rat cochlea: immunohistochemical and
ultrastructural analysis. Anat Embryol (Berl) 191:101-118). It is not expressed in hair cells.
In the cochlea, the epithelial system is largely post-mitotic. In contrast, fibroblasts of the
cytoplasmic system turn over slowly, but there is some cell division observed with BrdU
labeling (Lang et al., 2002; Li et al., 2017). Structure of the cochlea and the fibrocytes/Corti
supporting cell network are shown in FIGs. 1A-1B.
[00216] GJB2 expression is critical for cochlear function. For example, the K* that enters
hair cells through transduction channels and leaves through basal K* channels is shuttled

away from the organ of Corti by the epithelial system and conveyed by the cytoplasmic
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system to the stria, where it is pumped back into the endolymph. Further, GIB2 plays a role
in development of the cochlea, as mice lacking GJB2 in the inner ear have reduced
endocochlear potential and profound apoptotic loss of hair cells and supporting cells by P30,
even though hair cells do not express Gjb2 (Cohen-Salmon et al., 2002; Wang et al., 2009;
Sun et al., 2009; Crispino et al., 2011; Johnson et al., 2017). If Gjb2 is deleted after P6, the
phenotype is much milder (Chang et al., 2015). However there remains a long-term
requirement for GJB2: hair cell loss occurs after months even with deletion as late as P14
(Ma et al., 2020). Not wishing to be bound by the theories described herein, GJB2’s function
in shuttling K* may be related in its role in development of the cochlea: If K* is not carried
away from hair cells by a gap junction network, K* accumulation could depolarize hair cells,
leading to Ca** influx and eventual cell death. The gap junction network may also be
required to transport glucose and nutrients from blood vessels to the sensory epithelium and
its absence could lead to cell death (Chang et al., 2008; Mammano, 2019).

[00217] Loss of GJB2 expression underlies a disorder termed Nonsyndromic Hearing Loss
and Deafness, (DFNB1), characterized by recessive, mild-to-profound sensorineural hearing
impairment (Kelsell et al., 1997; Kenna et al., 2010). Over 100 mutations have since been
described in patients, but nearly 60% of patients have a single base deletion (35delG) leading
to a frameshift and stop (Kenna et al., 2010). In the United States alone, about 3,500 children
are born each year with two mutations in the causative gene, GJB2 (Kelsell et al., 1997,
Zelante et al., 1997; Azaiez et al.,2018). Many are born with profound hearing loss, which is
probably irreversible even at birth. Two-thirds have some residual hearing at birth and the
majority of those lose hearing over the next few years, suggesting that a window exists for
therapeutic intervention (Kenna et al., 2010). There are thus 5-10,000 preschool-age children
who are potential candidates for treatment of DENB1 (FIG. 1D).

[00218] Because the cochlea is a surgically accessible and relatively immunoprotected
environment, gene therapy using viral vectors is an attractive approach. The GJB2 coding
sequence is small (~680 bp) and will easily fit in an AAV vector. Although AAV does not
insert into the genome and is diluted in dividing cells, most cochlear cells do not divide and
AAY can drive expression for decades or more. The injection of rAAYV carrying the coding
sequence of GJB2 is normally injected through the round window membrane (RWM) (FIG.
2A). However, previous trials of gene therapy failed to rescue hearing even though gene
addition of GJB2 rescued cell survival and the gap junction network.

[00219] Surprisingly, it was found that indiscriminate expression of GJB2 in the cochlea

compromises the function of hair cells and neurons even as it rescues function in the
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fibrocytes and supporting cells. Further, promiscuous expression of GJBZ in the inner ear
damaged hearing of the wild-type mice (FIG. 2B).

[00220] Gap junctions create a low-resistance path between adjacent cells. Hair cells and
neurons of the cochlea, however, rely on high-resistance membranes to generate
depolarization with small transduction or synaptic currents. If either is electrically coupled to
adjacent cells, the depolarization would be shunted and the signal to the brain lost. The
surprising phenomenon of hearing loss caused by promiscuous GJB2 expression could be
explained by indiscriminate gap-junction coupling of hair cells, which do not normally
express GJB2. Therefore, effective gene therapy treatment should lead to cell-specific
expression of exogenous GJB2 in cells that normally express the gene (e.g., fibrocytes and
supporting cells) in order to rescue hearing in subjects with GJB2 mutations.

[00221] To achieve cell specific GJB2 expression, cis-regulatory elements of the GJB2 gene
were evaluated. Large genomic deletions upstream of GJB2, from 130 to >300 kb, have been
found to cause congenital profound deafness. Overlap analysis of these deletions reveals a
shared region of ~95 kb (FIG. 3A), suspected to house the critical enhancer(s) for GJ/B2
expression in the inner ear.

[00222] To identify the cis-regulatory enhancer of GJBZ2 in human patients, a combination of
patient genomic data, ATAC-Seq and in vitro assays was used. Patients with suspected
GJB2-related hearing loss were screened with either targeted genomic enrichment coupled
with massively parallel sequencing or genome sequencing to search for non-coding disease-
causing variants within the ~95.4 kb window (FIG. 3B). The genotype and phenotype of
patients who were screened with the OtoSCOPE panel were reviewed. The initial round of
selection included all patients that were heterozygous for a known or predicted pathogenic
variant in the GJB2 coding sequence and had a negative genetic diagnosis for their hearing
loss. Next, the cohort of patients were refined based on phenotype. Patients carrying a loss-
of-function mutation in trans with a mutation in the cis-regulatory element should have
congenital severe to profound deafness. Families with recessive deafness that have
linkage/allele segregation to the GJB2 locus and absence of coding variants in GJB2 were
also studied.

[00223] After sequencing, the data was analyzed by a custom bioinformatics pipeline
following The Broad Institute’s GATK best practices. Briefly, raw sequences were mapped to
the genome using Burrows-Wheeler Aligner, followed by Picard to remove duplicates,
Genome Analysis Tool Kit (GATK) for variant calling, and Ensembl Variant Effect Predictor

and dbNSFP to annotate for variant annotation. After annotation, variants were filtered based
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on quality, minor allele frequency and location (within the ~95 kb window). Variants were
prioritized based on variants that fall within regulatory elements, as defined by the
Encyclopedia of DNA Elements (ENCODE) and the Genotype-Tissue Expression. Over 100
patients were sequenced, and more than 200 candidate variants were identified. Roughly 5-
10% of DFNB1 patients have a second disease-causing allele in a non-coding region.
[00224] In mice and non-human primates, ATAC-Seq (Assay for Transposase-Accessible
Chromatin using Sequencing; Buenrostro et al., 2013) was used to identify enhancers for
genes active in the cochlea. ATAC-Seq employs a hyperactive mutant Tn5 transposase that
inserts sequencing adapters into open regions of the genome. The genomic DNA was then
sequenced from the adapters to identify open chromatin.

[00225] Cochleae were dissected from neonatal mice at ages P2, P5 and P8, the time that the
cochlea acquires normal function. One cochlea was dissected from an adult macaque
monkey. This data set is an important contribution to studies of gene regulation in the
cochlea. It can be used, for instance, to drive gene expression in specific cell types that are
frequently impaired in both hereditary and acquired hearing loss, such as hair cells, the
adjacent stem cells, and spiral ganglion neurons.

[00226] Eighteen candidate enhancers associated with the mouse Gjb2 gene were identified.
FIG. 3C shows ~200 kb of mouse genomic sequence in the region of the mouse Gjb2 gene;
highlighted are regions with many ATAC-Seq reads. The subsequent studies focused on
those enhancers that are near the mouse Gjb2 gene, which are conserved among mammalian
species. FIG. 3C (top) shows the identification of mouse Gjb2 gene regulatory elements
(GREs), in UCSC Genome Browser views of ATAC-Seq from mouse cochlea at
developmental stages P2, P5 and P8, over ~300 kb in the region of the mouse Gjb2 gene.
Shaded regions mark regions containing putative GREs (Human and mouse reginal
sequences containing GREs are listed in Table 1). X-axis is the genomic region on chrl4 in
the mouse genome. Y-axis is the number of reads from the ATAC- Seq that align to a specific
region in the genome. Light blue highlight denotes regions of open chromatin, which are the
hallmarks of transcriptionally active regions that are enriched for read pile up, suggesting
higher activity in these regions. Regions A and B mark the transcriptionally active sequences
within mouse Gjb2 itself. Regions C-M are regions that are transcriptionally active around
Gjb2 that might be part of a cis-regulatory network. GJB2 GRE sequences were identified
with the regional sequences listed in Table 1. FIG. 3C (bottom) shows transcriptionally
active regions in and around the light-blue shaded regions that have been identified as

specific mouse Gjb2 GREs (GREs 2, 3, 5,7, and 9). Human GJ/B2 GRE sequences were
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identified in silico by modeling the mouse Gjb2 GREs. The nucleotide sequences of human
GREs 1, 2, 3,4, 5,7 and 9 are set forth in Table 3, and were tested in subsequent
experiments.

[00227] Further, the promoter, 5' UTR and/or 3' UTR of the GJB2 gene also contains native
regulatory sequences. Constructs including the promoter, 5' UTR and/or 3' UTR were
designed and tested for their capability in cell specific GJ/B2 expression. The constructs were
packaged into rAAVs and injected into the inner ear of mice. The cell types expressing the
marker gene were compared against cell types that express GJB2. For instance, a C15 vector
was constructed to include 500 bp of the human GJBZ2 promoter, and 300 bp of the 5' UTR,
followed by a coding sequence for GFP and human GJB2 3’ UTR, (Vector C15 in FIG. 3D).
The C15 vector packaged into rAAV using AAV9-PHP.B capsid, which is previously found
to be effective in transducing many cochlear cell types (Gyorgy et al., 2018). The AAV9-
PHP.B-C15 virus was injected into inner ears of PO mouse pups. GJB2 expression was
detected by immunofluorescent using an antibody targeting GJB2 (FIG. 3F, middle panel).
Cells transduced with the AAV9-PHP.B-c15 vector and expressing the GFP marker gene
under GJBZ2 enhancers are shown in the left panel. The expression pattern of GJ/B2 in the
inner ear was consistent with what was reported by Kikuchi. In the right panel, IHCs and
OHC:s (indicated) are also identified by labeling actin with fluorescent phalloidin. In the right
panel, IHCs and OHCs (indicated) are also identified by labeling actin with fluorescent
phalloidin. Notably, AAV9-PHP.B-C15 is capable of efficiently transducing hair cells, but
no GFP expression was observed in hair cells. This is likely because the Gjb2 enhancers are
not active in hair cells. FIG. 3F shows a segment of the mouse cochlea, from the lateral wall
(top) to the interdental cells (bottom). Cells transduced with the AAV9-PHP.B-C15 vector
and expressing the GFP marker gene under Gjb2 enhancers are shown in the left panel. Cells
normally expressing Gjb2 are shown in the middle panel. In the right panel, IHCs and OHCs
(indicated) are also identified by labeling actin with fluorescent phalloidin. The expression
pattern of GFP, which was driven by the c15 construct, is consistent with native Gjb2
expression reported in Kikuchi et al., 1995 using the same antibody against GJB2. Notably,
c15 does not drive GFP expression in hair cells.

[00228] Further, other constructs (C20-C23) were designed to test exogenous GJB2
expression under a promiscuous chicken beta Actin (CBA) promoter. In C20 vector, the
human GJB2 coding sequence was driven by the CBA promoter (Fig. 3E, vector C20). C20
vector was packaged into rAAVs and injected it into PO cochleae in mice. GJB2 expression

was confirmed in hair cells with immunofluorescence using the GJB2 antibody (Fig. 3G).
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Expression of GJB2 by hair cells would produce electrical coupling to adjacent supporting
cells and short-circuit the normal sensory receptor potential. To test this theory, several other
vectors were designed. C21 vector includes a CBA promoter operably linked to the human
GJB2 coding sequence harboring a 35delG mutation. No active GJB2 protein can be
produced by C21 vector. C22 vector includes a CBA promoter with no GJB2 coding
sequence. C23 vector includes a CBA promoter driving the expression of human Clarin 1,
which is a protein normally expressed by hair cells. The vectors were packaged into rAAVs
using AAV1 or AAV9-PHP.B capsid. The rAAVs were injected into the inner ear of mice
through the round window membrane at P1, and Auditory Brainstem Response (ABR) was
measured at P30 (threshold at 8, 11 and 16 kHz averaged). As shown in FIG. 3H, uninfected
wild-type mice had ABR thresholds near 30 dB, and saline mock injection did not change the
ABR threshold in wild-type mice. GJB2 expression with a CBA promoter in either AAV1 or
AAV9-PHP.B capsids elevated thresholds by 30-40 dB. For comparison, the conditional
knockout Cre+, Gjb2™" mice had no response at the highest level tested (90 dB). Further, it
was observed that mice injected with AAV9-PHP.B-C20 often showed neurological
symptoms including seizures and often death. No lethality was observed in vector AAVY-
PHP.B-C21 (expressed GJB2 with an inactivating mutation), AAV9-PHP.B-C22 (no GJB2
coding sequence), or AAV9-PHP.B-C23 (expressed Clarin 1, a normal hair-cell protein).
Further, if the rAAYV was diluted 10-or 100-fold prior to injection, no toxicity or lethality was
observed with any of the vectors. It is possible that a small amount of rAAV encoding GJB2
was reaching the brain due to the brain tropism of AAV9-PHP.B, where electrical coupling of
neurons is impairing neural regulation of homeostatic systems. This unexpectedly but
dramatically illustrated the need to restrict G/B2 expression to the appropriate cells to reduce
toxicity.

[00229] The SoxI 0—Cre+,Gjb2ﬂ/ﬂ knockout mice have no response at the highest level tested
(90 dB) (FIG. 3H). In the knockout, AAV1-CBA-GJB2 or AAV9-PHP.B-CBA-GJB2 rAAVs
produced no rescue. A C70 construct was produced to test the enhancers in rescuing hearing.
The C70 construct includes an AAV 5’ ITR, a GJB2 basal promoter, a G/B2 exon 1 5' UTR,
Kozak sequence, mouse or human GJB2 coding sequence, an optional HA tag, a G/B2 exon
2 3'UTR, a WPRE, a bovine growth hormone poly A signal, and an AAV 3'ITR. The C70
construct was packaged into rAAVs using AAV9-PHP.B capsid protein and injected into the
inner ear of both wild-type mice and the Sox10-Cre+,Gjb2™ knockout mice. Gjb2
expression rescued hearing by 15-20 dB in Sox10-Cre+,Gjb2™" knockout mice. The same
vector did not damage hearing in wild-type mice (FIG. 3H). FIGs. 3I-3L shows the map of
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the c70 vector plasmid encoding mouse GJB2 or human GJB2 with or without an HA tag.
FIG. 3M shows schematics of vector ¢.70 encoding mouse GJB2 or human GJB2 with or
without the HA tag. FIG. 3N shows additional vectors that were created and tested.

[00230] Moreover, other AAV capsid proteins having tropisms to inner ear cells were tested
for their capability in delivering a transgene (e.g.,GJB2 or GFP) to appropriate inner ear cells
in both mouse and primates and rescuing hearing. AAV-S capsid protein, originally
developed for brain tropism, showed good transduction of GJB2-expressing cells in both
mouse and primate cochlea (FIG. 4). An rAAV comprising the AAV-S capsid protein and the
¢70 vector, which drives expression of GJ/B2 under the GJB2 basal promoter and 5° UTR,
was packaged. The AAV-S-C70 rAAV is injected into Gjb2 conditional knockout mice. The
hearing of these mice is tested. The AAV-S-C70 rAAYV is capable of rescuing hearing
similarly to AAV9-PHP.B-C70 rAAV, or even better.

[00231] The AAV-S-C70 rAAV is injected into wild-type mice. The C70 vector includes an
HA tag, which allows easy detection of GJB2 expression in the inner ear with an anti-HA
antibody. It is expected that GJ/B2 expression is only detected in supporting cells of the
organ of Corti and fibrocytes, which normally express GJB2. The hearing of the injected
wild-type mice is also tested to assess GJB2-associated toxicity.

[00232] Further, the ability of AAV-S to transduce inner ear cells of non-human primates
(NHP) was tested. An rAAV comprising an AAV-S capsid protein and a vector encoding
GFP was injected into both ears of non-human primates. Animals were euthanized three
weeks later and the cochleas prepared for histology. GFP expression is evaluated in the
cochleas in these animals. Similar experiments in mice were carried out in parallel.

[00233] An AAV-S vector encoding GFP was injected into the inner ear of an adult mouse,
using the posterior canal route (which robustly delivers vector throughout the inner ear in
mouse). The animal was euthanized 20 days after the injection and the cochlea harvested.
[00234] In order to test whether G/B2 GREs listed in Table 3 permit GJ/B2 expression in
cells that normally express it, and prevent GJB2 expression in cells that do not normal
express GJB2, the GREswere each incorporated into AAV vectors that drive GFP, human
GJB2, or mouse Gjb2 expression under the control of the basal GJ/B2 promoter, and the
GJB2 exon 1 5" UTR. The vector maps are shown in FIGs. SA-5U. The vectors include, from
5"to 3, an AAV 5'ITR, a human GJB2 GRE, a GJB2 basal promoter, a human GJB2 exon 1
5" UTR, a nucleotide sequence encoding an eGFR, a human GJB2 or a mouse Gjb2, and a

GJB2 exon 2 3' UTR. Vector ¢.81.1 includes human GJB2 GRE1; Vector ¢.81.2 includes
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human GJB2 GRE2; Vector ¢.81.3 includes human GJB2 GRE3; Vector ¢.81.4 includes
human GJB2 GRE4; Vector ¢.81.5 includes human GJB2 GRE 5; Vector ¢.81.7 includes
human GJB2 GRE7; Vector ¢.81.8 includes human GJB2 GRES; Vector ¢.81.9 includes
human GJB2 GRE9 (FIGs. 5A-5U). FIG. 5V shows schematics of ¢81.2, ¢81.3, ¢81.5, c81.7
and c81.9 encoding eGFP, mouse GJB2 and human GJB2 as described above.

[00235] The c.81.2, c81.3, c81.5, c81.7, and c81.9 vectors encoding GFP were respectively
packaged into rAAVs using AAV9.PHP.B capsid protein and injected through the round
window membrane at postnatal day 1 of wild-type mice. The cochlea was fixed for histology
at P6, and GFP expression was evaluated in the cochlea tissues.

[00236] It was found that GJB2 gene regulatory element 5 (GJB2 GRES, in vector ¢81.5
encoding eGFP as a reporter) helped target expression of eGFP to GJB2-expressing cells.
FIG. 6A shows a fluorescent image of eGFP expressing cells, including a variety of
supporting cells in, and medial to, the organ of Corti. FIG. 6B shows antibody label of
endogenous GJB2 in the region of the organ of Corti. GJB2 expression largely overlapped
that of exogenous eGFP. FIG. 6C is an overlay of FIGs. 6A and 6B, with a third staining of
actin, which revealed stereocilia of hair cells. No eGFP was expressed in the hair cells. FIG.
6D shows a frozen section immunofluorescence image of eGFP and a protein marker for hair
cells, MYO7A. eGFP was expressed in a variety of supporting cells in the organ of Corti, but
did not overlap with MYO7A expression, which was expressed in hair cells. The vectors
encoding human GJB2 or mouse GJB2 will be tested for GJ/B2 expression in the intended
cells.

[00237] FIGs. 7A-7D show eGFP expression pattern by vector ¢.81.5 in the lateral wall of
the cochlea. FIG. 7A shows eGFP expression in cells including fibrocytes of the lateral wall.
FIG. 7B shows an antibody labeling of endogenous GJB2 in the region of the lateral wall.
GJB2 expression largely overlaps that of exogenous GFP. FIG. 7C is an overlay image of
FIGs. 7A and 7B. Note that eGFP was expressed in the cells expressing Gjb2. FIGs. 7D-7E
show frozen section immunofluorescences of GFP (FIG. 7D) and GJB2 in supporting cells of
the organ of Corti and fibrocytes of the lateral wall (FIG. 7E).

[00238] Human GJB2 enhancers identified based on human deletions are capable of rescue

hearing, and similarly does not lead to GJB2 associated toxicity.
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OTHER EMBODIMENTS
[00262] All of the features disclosed in this specification may be combined in any
combination. Each feature disclosed in this specification may be replaced by an alternative
feature serving the same, equivalent, or similar purpose. Thus, unless expressly stated
otherwise, each feature disclosed is only an example of a generic series of equivalent or
similar features.
[00263] From the above description, one skilled in the art can easily ascertain the essential
characteristics of the present invention, and without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to various

usages and conditions. Thus, other embodiments are also within the claims.

EQUIVALENTS
[00264] While several inventive embodiments have been described and illustrated herein,
those of ordinary skill in the art will readily envision a variety of other means and/or
structures for performing the function and/or obtaining the results and/or one or more of the
advantages described herein, and each of such variations and/or modifications is deemed to
be within the scope of the inventive embodiments described herein. More generally, those
skilled in the art will readily appreciate that all parameters, dimensions, materials, and
configurations described herein are meant to be exemplary and that the actual parameters,
dimensions, materials, and/or configurations will depend upon the specific application or
applications for which the inventive teachings is/are used. Those skilled in the art will
recognize, or be able to ascertain using no more than routine experimentation, many
equivalents to the specific inventive embodiments described herein. It is, therefore, to be
understood that the foregoing embodiments are presented by way of example only and that,

within the scope of the appended claims and equivalents thereto, inventive embodiments may
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be practiced otherwise than as specifically described and claimed. Inventive embodiments of
the present disclosure are directed to each individual feature, system, article, material, kit,
and/or method described herein. In addition, any combination of two or more such features,
systems, articles, materials, kits, and/or methods, if such features, systems, articles, materials,
kits, and/or methods are not mutually inconsistent, is included within the inventive scope of
the present disclosure.

[00265] All definitions, as defined and used herein, should be understood to control over
dictionary definitions, definitions in documents incorporated by reference, and/or ordinary
meanings of the defined terms.

[00266] All references, patents and patent applications disclosed herein are incorporated by
reference with respect to the subject matter for which each is cited, which in some cases may
encompass the entirety of the document.

[00267] The indefinite articles “a” and “an,” as used herein in the specification and in the
claims, unless clearly indicated to the contrary, should be understood to mean “at least one.”
[00268] The phrase “and/or,” as used herein in the specification and in the claims, should be
understood to mean “either or both” of the elements so conjoined, i.e., elements that are
conjunctively present in some cases and disjunctively present in other cases. Multiple
elements listed with “and/or” should be construed in the same fashion, i.e., “one or more” of
the elements so conjoined. Other elements may optionally be present other than the elements
specifically identified by the “and/or” clause, whether related or unrelated to those elements
specifically identified. Thus, as a non-limiting example, a reference to “A and/or B”, when
used in conjunction with open-ended language such as “comprising” can refer, in one
embodiment, to A only (optionally including elements other than B); in another embodiment,
to B only (optionally including elements other than A); in yet another embodiment, to both A
and B (optionally including other elements); etc.

[00269] As used herein in the specification and in the claims, “or” should be understood to
have the same meaning as “and/or” as defined above. For example, when separating items in
a list, “or” or “and/or” shall be interpreted as being inclusive, i.e., the inclusion of at least
one, but also including more than one, of a number or list of elements, and, optionally,
additional unlisted items. Only terms clearly indicated to the contrary, such as “only one of”
or “exactly one of,” or, when used in the claims, “consisting of,” will refer to the inclusion of
exactly one element of a number or list of elements. In general, the term “or” as used herein
shall only be interpreted as indicating exclusive alternatives (i.e. “one or the other but not

99 <

both”) when preceded by terms of exclusivity, such as “either,” “one of,” “only one of,” or
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“exactly one of.” “Consisting essentially of,” when used in the claims, shall have its ordinary
meaning as used in the field of patent law.

[00270] As used herein in the specification and in the claims, the phrase “at least one,” in
reference to a list of one or more elements, should be understood to mean at least one element
selected from any one or more of the elements in the list of elements, but not necessarily
including at least one of each and every element specifically listed within the list of elements
and not excluding any combinations of elements in the list of elements. This definition also
allows that elements may optionally be present other than the elements specifically identified
within the list of elements to which the phrase “at least one” refers, whether related or
unrelated to those elements specifically identified. Thus, as a non-limiting example, “at least
one of A and B” (or, equivalently, “at least one of A or B,” or, equivalently “at least one of A
and/or B”) can refer, in one embodiment, to at least one, optionally including more than one,
A, with no B present (and optionally including elements other than B); in another
embodiment, to at least one, optionally including more than one, B, with no A present (and
optionally including elements other than A); in yet another embodiment, to at least one,
optionally including more than one, A, and at least one, optionally including more than one,
B (and optionally including other elements); etc.

[00271] It should also be understood that, unless clearly indicated to the contrary, in any
methods claimed herein that include more than one step or act, the order of the steps or acts
of the method is not necessarily limited to the order in which the steps or acts of the method

are recited.
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CLAIMS

What is claimed is:

1. An isolated nucleic acid comprising an expression cassette, wherein the expression
cassette comprises a Gap Junction beta 2 (GJB2) gene regulatory element (GRE), and a

nucleotide sequence encoding a GJB2 protein.

2. The isolated nucleic acid of claim 1, wherein the GJB2 protein is a human GJB2
protein.
3. The isolated nucleic acid of claim 2, wherein the GJB2 protein comprises an amino

acid sequence at least 80% identical to SEQ ID NO: 1.

4, The isolated nucleic acid of any one of claims 1-3, wherein the nucleotide sequence
encoding a GJB2 protein comprises a nucleotide sequence at least 80% identical to SEQ ID

NO: 2.

5. The isolated nucleic acid of any one of claims 1-4, wherein the expression cassette
further comprises a promoter operably linked to the nucleotide sequence encoding a GJB2

protein.

6. The isolated nucleic acid of claim 5, wherein the promoter is a human GJ/B2

promoter.

7. The isolated nucleic acid of claim 6, wherein the promoter comprises 500 nucleotides

of a human GJB2 promoter.

8. The isolated nucleic acid of claim 7, wherein the promoter comprises a nucleic acid

sequence at least 80% identical to SEQ ID NO: 5.

9. The isolated nucleic acid of claim 6, wherein the promoter comprises a nucleic acid
sequence at least 80% identical to SEQ ID NO: 102, optionally 100% identical to SEQ ID
NO: 102.
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10. The isolated nucleic acid of any one of claims 1-9, wherein the Gap Junction beta 2

(GJB2) gene regulatory element (GRE) comprises a nucleotide sequence encoding a 5’ UTR.

11. The isolated nulcleic acid of claim 9, wherein the 5" UTR is positioned between the

promoter and the nucleotide sequence encoding a GJB2 protein.

12. The isolated nucleic acid of claims 10 or 11, wherein the 5' UTR comprises about 300
nucleotides of a human GJB2 gene 5' UTR.

13. The isolated nucleic acid of claim 12, wherein the promoter and the 5' UTR comprises

a nucleotide sequence at least 80% identical to SEQ ID NO: 30.

14. The isolated nucleic acid of any one of claims 1-13, wherein the GJ/B2 gene

regulatory element further comprises an enhancer.

15. The isolated nucleic acid of claim 14, wherein the enhancer is positioned 5' to the
promoter.
16. The isolated nucleic acid of claims 14 or 15, wherein the enhancer is normally present

within approximately 200 kb upstream or downstream of a GJB2 gene.

17. The isolated nucleic acid of any one of claims 14-16, wherein the enhancer is

normally present within approximately 95 kb of a GJB2 gene.

18. The isolated nucleic acid of any one of claims 14-17, wherein the GJB2 GRE

comprises one or more enhancers.

19. The isolated nucleic acid of claim 18, wherein the one or more enhancers are the same

enhancers or different enhancers.

20.  The isolated nucleic acid of any one of claims 14-19, wherein the enhancer comprises
a nucleotide sequence at least 80% identical to a nucleotide sequence or a fragment thereof as

set forth in any one of SEQ ID NOs: 6 to 29.
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21. The isolated nucleic acid of any one of claims 14-20, wherein the enhancer comprises
a nucleotide sequence at least 80% identical to a GJB2 enhancer as set forth in any one of

SEQ ID NOs: 37-46.

22. The isolated nucleic acid of claim 21, wherein the enhancer comprises a nucleotide

sequence at least 80% identical to SEQ ID NO: 42.

23. An isolated nucleic acid comprising an expression cassette, wherein the expression
cassette comprises a Gap Junction beta 2 (GJB2) promoter, and a nucleotide sequence

encoding a GJB2 protein.

24. The isolated nucleic acid of claim 23, wherein the GJB2 promoter comprises a nucleic
acid sequence at least 80% identical to SEQ ID NO: 102, optionally 100% identical to SEQ
ID NO: 102.

25. The isolated nucleic acid of claim 23 or 24, wherein the expression cassette further

comprises a 5' UTR.

26. The isolated nucleic acid of claim 25, wherein the 5' UTR comprises:

a first nucleic acid sequence at least 80% identical to SEQ ID NO: 103, optionally
100% identical to SEQ ID NO: 103; and/or

a second nucleic acid sequence at least 80% identical to SEQ ID NO: 104, optionally
100% identical to SEQ ID NO: 104.

27. The isolated nucleic acid of any one of claims 23-27, wherein the isolated nucleic acid
comprises a nucleic acid sequence at least 80% identical to SEQ ID NO: 105, optionally

100% identical to SEQ ID NO: 105.

28. The isolated nucleic acid of any one of claim 1-27, wherein the isolated nucleic acid is

capable of expressing GJB2 in cells that normally express the GJ/B2 gene.
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29. The isolated nucleic acid of claim 28, wherein the isolated nucleic acid is capable of
expressing GJB2 in cochlear connective tissue cells and supporting cells of the organ of

Corti.

30. The isolated nucleic acid of claim 29, wherein the supporting cell of the organ of
Corti are pillar cells, Deiters’ cells, Hensen’s cells, Claudius cells, inner phalangeal cells, and

border cells.

31. The isolated nucleic acid of claim 29, wherein the cochlear connective tissue cells are
strial intermediate cells, fibrocytes of the lateral wall and suprastrial zone, basal cells of the
stria vascularis, fibrocytes in the spiral ligament, fibrocytes in the spiral limbus,
mesenchymal cells lining the bony otic capsule facing the scala vestibuli, and supralimbal

dark cells.

32 The isolated nucleic acid of any one of claims 1-31, wherein the expression cassette is

flanked by two adeno-associated virus inverted terminal repeats (ITRs).

33. The isolated nucleic acid of claim 32, wherein the AAV ITR is from a serotype
selected from the group consisting of AAV1 ITR, AAV2 ITR, AAV3 ITR, AAV4 ITR,
AAVSITR, and AAV6 ITR.

34, The isolated nucleic acid of claims 32 or 33, wherein the AAV ITR is AAV2 ITR.

35. The isolated nucleic acid of claims 32 or 33, wherein the expression cassette
comprises:

a 5'ITR having a nucleotide sequence at least 80% identical to SEQ ID NO: 106,
optionally 100% identical to SEQ ID NO: 106; and/or

a 3'ITR having a nucleotide sequence at least 80% identical to SEQ ID NO: 107,
optionally 100% identical to SEQ ID NO: 107.
36. The isolated nucleic acid of any one of claims 1-35, wherein the expression cassette
further comprises a Woodchuck Hepatitis Virus (WHP) Posttranscriptional Regulatory

Element (WPRE) 3’ to the nucleotide sequence encoding the GJB2 protein.
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37. The isolated nucleic acid of claim 36, wherein the WPRE comprises a nucleotide
sequence at least 80% identical to SEQ ID NO: 108, optionally 100% identical to SEQ ID
NO: 108.

38. The isolated nucleic acid of any one of claims 1-37, wherein the expression cassette

further comprises a nucleotide sequence encoding a 3' UTR located 3’ of the WPRE.

39. The isolated nucleic acid of claim 38, wherein the 3' UTR is a GJB2 3’ UTR.

40. The isolated nucleic acid of claim 39, wherein the GJB2 3’ UTR comprises a nucleotide

sequence at least 80% identical to SEQ ID NO: 32.

41. The isolated nucleic acid of any one of claims 1-40, wherein the expression cassette

further comprises a poly A signal.

42. The isolated nucleic acid of claim 41, wherein the poly A signal is a bovine growth

hormone poly A signal.

43. The isolated nucleic acid of claim 41, wherein the poly A signal comprises a
nucleotide sequence at least 80% identical to SEQ ID NO: 109, optionally 100% identical to
SEQ ID NO: 109.

44. An isolated nucleic acid comprising a nucleotide sequence at least 80% identical to

SEQ ID NO: 110 or 111, optionally 100% identical to SEQ ID NO: 110 or 111.

45. A vector comprising the isolated nucleic acid of any one of claims 1-44.
46. The vector of claim 45, wherein the vector is a plasmid or a viral vector.
47. The vector of claim 46, wherein the viral vector is an AAV vector.
48. A vector comprising from 5’ to 3"

(a)a5'ITR;

(b) a GJB2 promoter, or a basal GJB2 promoter sequence thereof;
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(c)aGJB2 5'UTR;

(d) a nucleotide sequence encoding a GJB2 protein;
(e) aGJB2 3' UTR;

(f) a bovine growth hormone poly A signal; and

(g)a3'ITR.

49. A vector comprising from 5’ to 3"
(a) a5'ITR;
(b) a GJB2 enhancer;
(c) a GJB2 promoter, or a basal GJB2 promoter sequence thereof;
(d)aGJB2 5' UTR;
(e) a nucleotide sequence encoding a GJB2 protein;
(f)aGJB2 3' UTR;
(g) a bovine growth hormone poly A signal; and

(h) a 3'ITR.

50. A recombinant adeno-associated virus (rAAV) comprising:
(i) a capsid protein; and

(i) the isolated nucleic acid of any one of claims 1-44.

51. A recombinant adeno-associated virus (rAAV) comprising:

(i) a capsid protein; and

(i1) an isolated nucleic acid comprising:
(a)a5'ITR;
(b) a GIB2 promoter, or a basal GIB2 promoter sequence thereof;
(c)aGJB2 5'UTR;
(d) a nucleotide sequence encoding a GJB2 protein;
(e) a GIB2 3' UTR;
(f) a bovine growth hormone poly A signal; and

(g)a3'ITR.

52. A recombinant adeno-associated virus (rAAV) comprising:
(i) a capsid protein; and

(i1) an isolated nucleic acid comprising:
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(a)a5'ITR;

(b) a GJB2 enhancer;

(c) a GJB2 promoter, or a basal GJB2 promoter sequence thereof;
(d) aGJB2 5' UTR;

(e) a nucleotide sequence encoding a GJB2 protein;

(f) aGJB2 3' UTR;

(g) a bovine growth hormone poly A signal; and

(h) a 3'ITR.

53. The rAAYV of any one of claims claim 50-52, wherein the rAAV has tropism for a

subset of cochlear cells that normally express the GJB2 gene.

54. The rAAV of any one of claims 50-53, wherein the rAAYV has tropism for cells of the

inner ear.

55. The tTAAV of any one of claims 50-54, wherein the capsid protein is an AAV1 capsid
protein, an AAV2 capsid protein, an AAVS5 capsid protein, an AAV7 capsid protein, an
AAYVS capsid protein, an AAV9 capsid protein, an AAV-S capsid protein, or a variant

thereof.

56. The rAAYV of any one of claims 50-55, wherein the AAV capsid is AAV9.PHP.B,
AAV9.PHP.eB, or AAV-S.

57. The rAAV of claim 56, wherein the AAV capsid protein is AAV-S.

58. A cell comprising the isolated nucleic acid of any one of claims 1-44, the vector of

any one of claims 45-49, or the rAAV of any one of claims 50-57.

59. A pharmaceutical composition comprising the isolated nucleic acid of any one of
claims 1-44, the vector of any one of claims 45-49, the rAAV of any one of claims 50-57, or

the cell of claim 58.

60. The pharmaceutical composition of claim 59 further comprising a pharmaceutically

acceptable carrier.
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61. A method for specifically expressing GJB2 in cells that normally expresses the GJ/B2
gene in a subject, the method comprising administering to the subject an effective amount of
the isolated nucleic acid of any one of claims 1-44, the vector of any one of claims 45-49, the
rAAV of any one of claims 50-57, the cell of claim 58, or the pharmaceutical composition of

claim 59 or 60.

62. A method for treating Non-syndromic Hearing Loss and Deafness (DFNB1) in a
subject in need thereof, the method comprising administering to the subject an effective
amount of the isolated nucleic acid of any one of claims 1-44, the vector of any one of claims
45-49, the rAAV of any one of claims 50-57, the cell of claim 58, or the pharmaceutical

composition of claims 59 or 60.

63. A method for treating a GJB2-associated disease in a subject in need thereof, the
method comprising administering to the subject an effective amount of the isolated nucleic
acid of any one of claims 1-44, the vector of any one of claims 45-49, the rAAYV of any one

of claims 50-57, the cell of claim 58, or the pharmaceutical composition of claims 59 or 60.

64. The method of any one of claims 61-63, wherein the subject is a mammal.

65. The method of claim 64, wherein the mammal is a human.

66. The method of claim 64, wherein the mammal is a non-human mammal.

67. The method of claim 66, wherein the non-human mammal is mouse, rat, or non-

human primate.

68. The method of any one of claims 61-67, wherein the hearing loss is associated with a

mutation in the GJ/B2 gene.

69. The method of claim 68, wherein the mutation in the GJB2 gene is a point mutation, a

missense mutation, a nonsense mutation, a deletion, an insertion, or a combination thereof.
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70. The method of claim 69, wherein the subject is human; and the mutation is a mutation

listed in Table 2 or a combination thereof.

71. The method of claims 69 or 70, wherein the mutation is ¢ 101.T>C or Del35G.

72. The method of any one of claims 61-71, wherein the step of administrating results in
expression of GIB2 protein in cochlear connective tissue cells and supporting cells of the

organ of Corti.

73. The method of claim 72, wherein the supporting cells of the organ of Corti are pillar

cells, Deiters’ cells, Hensen’s cells, Claudius cells, inner phalangeal cells, and border cells.

74. The method of claim 72, wherein the cochlear connective tissue cells are strial
intermediate cells, fibrocytes of the lateral wall and suprastrial zone, basal cells of the stria
vascularis, fibrocytes in the spiral ligament, fibrocytes in the spiral limbus, mesenchymal

cells lining the bony otic capsule facing the scala vestibuli, and supralimbal dark cells.

75. The method of any one of claims 61-74, wherein the administration is via injection.
76. The method of claim 75, wherein the injection is through the round window
membrane of the cochlea, into the scala media of the cochlea, into the scala vestibuli of the

cochlea, into a semicircular canal of the inner ear, or into the saccule or the utricle of the

inner ear.
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