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COMPOSITIONS AND METHODS FOR EXPRESSING THERAPEUTICS
CROSS-REFERENCE
[001] This application claims the benefit of US Provisional Application Serial Number
63/319,233 filed on March 11, 2022; US Provisional Application Serial Number 63/440,858
filed on January 24, 2023; and US Provisional Application Serial Number 63/441,643 filed

on January 27, 2023, the entirety of which is hereby incorporated by reference herein.

INCORPORATION BY REFERENCE
[002] All publications, patents, and patent applications mentioned in this specification are
herein incorporated by reference to the same extent as if each individual publication, patent,
or patent application was specifically and individually indicated to be incorporated by
reference. To the extent publications and patents or patent applications incorporated by
reference contradict the disclosure contained in the specification, the specification is intended
to supersede and/or take precedence over any such contradictory material.
BACKGROUND
[003] Natriuretic peptide precursor C is a prohormone composed of 126 amino acids.
Natriuretic peptide precursor C can be further cleaved to yield a receptor binding active
version known as C-type natriuretic peptide (CNP), where the CNP can be any one of the
three forms: CNP53 (CNP composed of 53 amino acids); CNP36 (CNP composed of 36
amino acids); or CNP22 (CNP composed of 22 amino acids). Upon the CNP binding to its
cognate receptor, natriuretic peptide clearance receptor B (NPR-B) and NPR-C, the
membrane associated guanylyl cyclase (GC) is activated and catalyzes enzymatic conversion
of GTP into the cyclic guanylyl monophosphate (cGMP), the functional effector or the
secondary messenger. Because of its ability to activate cGMP, CNP has been utilized as
therapeutics.
SUMMARY
[004] However, cleaved CNP such as CNP53, CNP36, or CNP22 has a half-life of only a few
minutes, which limits its use for treating a disease or condition. As such, there remains a need
to engineer CNP to increase its stability. There also remains a need to engineer CNP for
treating a disease or condition.
[005] Described herein, in some aspects, is an engineered polynucleotide comprising a viral
vector, said viral vector comprises an expression cassette, wherein the expression cassette

encodes an engineered polypeptide comprising a natriuretic peptide covalently connected to
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an antibody or fragment thereof. In some embodiments, the natriuretic peptide comprises an
amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 1-5. In some
embodiments, the natriuretic peptide comprises an amino acid sequence that is at least 95%
identical to any one of SEQ ID NOs: 1-5. In some embodiments, the natriuretic peptide
comprises an amino acid sequence of any one of SEQ ID NOs: 1-5. In some embodiments,
the natriuretic peptide comprises an amino acid sequence that is at least 80% identical to
SEQ ID NO: 4. In some embodiments, the natriuretic peptide comprises an amino acid
sequence that is at least 95% identical to SEQ ID NO: 4. In some embodiments, the
natriuretic peptide comprises an amino acid sequence of SEQ ID NO: 4. In some
embodiments, the antibody or fragment thereof comprises a fragment crystallizable (Fc)
region. In some embodiments, the antibody or fragment thereof comprises an amino acid
sequence that is at least 80% identical to any one of SEQ ID NOs: 6-8. In some
embodiments, the antibody or fragment thereof comprises an amino acid sequence that is at
least 95% identical to any one of SEQ ID NOs: 6-8. In some embodiments, the antibody or
fragment thereof comprises an amino acid sequence of any one of SEQ ID NOs: 6-8. In
some embodiments, the natriuretic peptide is covalently connected to N terminus of the
antibody or fragment thereof. In some embodiments, the natriuretic peptide is covalently
connected to C terminus of the antibody or fragment thereof. In some embodiments, the
natriuretic peptide is covalently connected to the antibody or fragment thereof by a peptide
linker. In some embodiments, the peptide linker comprises an amino acid sequence
comprising (GGGGS)n, wherein the n is an integer between 0-20. In some embodiments, the
n is an integer of four. In some embodiments, the engineered polypeptide comprises a
protease cleavage site. In some embodiments, the proteases cleavage site comprises a Furin
protease site. In some embodiments, the engineered polypeptide comprises an amino acid
sequence that is at least 80% identical to any one of SEQ ID NOs: 131-140. In some
embodiments, the engineered polypeptide comprises an amino acid sequence that is at least
95% identical to any one of SEQ ID NOs: 131-140. In some embodiments, the engineered
polypeptide comprises an amino acid sequence of any one of SEQ ID NOs: 131-140. In
some embodiments, the natriuretic peptide comprises a C-type natriuretic peptide (CNP) or
fragment thereof. In some embodiments, the CNP or fragment thereof comprises 22
contiguous bases of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof
comprises the 22 contiguous bases at C terminus of SEQ ID NO: 1. In some embodiments,
the CNP or fragment thereof comprises 36 contiguous bases of SEQ ID NO: 1. In some

embodiments, the CNP or fragment thereof comprises the 36 contiguous bases at C terminus
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of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof comprises 53
contiguous bases of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof
comprises the 53 contiguous bases at C terminus of SEQ ID NO: 1. In some embodiments,
the viral vector is an AAV vector. In some embodiments, the AAV vector comprises an AAV
serotype comprising AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVS, AAV9,
AAVI10, AAV11, AAV12, or any combination thereof. In some embodiments, the AAV
serotype comprises the AAV2. In some embodiments, the AAV vector encodes an modified
AAY capsid. In some embodiments, the AAV vector comprises a second expression cassette.
In some embodiments, the second expression cassette encodes a therapeutic. In some
embodiments, the therapeutic comprises a hormone. In some embodiments, the therapeutic
comprises an agonist of a natriuretic peptide receptor (NPR). In some embodiments, the
therapeutic comprises an agonist of a cyclic GMP (¢cGMP) signaling pathway. In some
embodiments, the therapeutic comprises an VEGF inhibitor.

[006] Described herein, in some aspects, is an engineered polypeptide comprising an
antibody or a fragment thereof operatively coupled to a natriuretic peptide, wherein the
antibody or fragment thereof comprises an amino acid sequence that is at least 80% identical
to any one of SEQ ID NOs: 6-8. In some embodiments, the natriuretic peptide comprises an
amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 1-5. In some
embodiments, the natriuretic peptide comprises an amino acid sequence that is at least 95%
identical to any one of SEQ ID NOs: 1-5. In some embodiments, the natriuretic peptide
comprises an amino acid sequence of any one of SEQ ID NOs: 1-5. In some embodiments,
the natriuretic peptide comprises an amino acid sequence that is at least 80% identical to
SEQ ID NO: 4. In some embodiments, the natriuretic peptide comprises an amino acid
sequence that is at least 95% identical to SEQ ID NO: 4. In some embodiments, the
natriuretic peptide comprises an amino acid sequence of SEQ ID NO: 4. In some
embodiments, the antibody or fragment thereof comprises an amino acid sequence that is at
least 95% identical to any one of SEQ ID NOs: 6-8. In some embodiments, the antibody or
fragment thereof comprises an amino acid sequence of any one of SEQ ID NOs: 6-8. In
some embodiments, the natriuretic peptide is covalently connected to N terminus of the
antibody or fragment thereof. In some embodiments, the natriuretic peptide is covalently
connected to C terminus of the antibody or fragment thereof. In some embodiments, the
natriuretic peptide is covalently connected to the antibody or fragment thereof by a peptide
linker. In some embodiments, the peptide linker comprises an amino acid sequence

comprising (GGGGS)n, wherein the n is an integer between 0-20. In some embodiments, the
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n is an integer of four. In some embodiments, the engineered polypeptide comprises a
protease cleavage site. In some embodiments, the proteases cleavage site comprises a Furin
protease site. In some embodiments, the engineered polypeptide comprises an amino acid
sequence that is at least 80% identical to any one of SEQ ID NOs: 131-140. In some
embodiments, the engineered polypeptide comprises an amino acid sequence that is at least
95% identical to any one of SEQ ID NOs: 131-140. In some embodiments, the engineered
polypeptide comprises an amino acid sequence of any one of SEQ ID NOs: 131-140. In
some embodiments, the natriuretic peptide comprises a C-type natriuretic peptide (CNP) or
fragment thereof. In some embodiments, the CNP or fragment thereof comprises 22
contiguous bases of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof
comprises the 22 contiguous bases at C terminus of SEQ ID NO: 1. In some embodiments,
the CNP or fragment thereof comprises 36 contiguous bases of SEQ ID NO: 1. In some
embodiments, the CNP or fragment thereof comprises the 36 contiguous bases at C terminus
of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof comprises 53
contiguous bases of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof
comprises the 53 contiguous bases at C terminus of SEQ ID NO: 1.

[007] Described herein, in some aspects, is a cell comprising the engineered polynucleotide
described herein. In some embodiments, at least a fragment of the engineered polynucleotide
is integrated into a genome of the cell. Also described herein, in some aspects, is a cell
comprising the engineered polypeptide described herein.

[008] Described herein, in some aspects, is a viral particle comprising the engineered
polynucleotide described herein. In some embodiments, the viral particle comprises an AAV
capsid. In some embodiments, the AAV capsid comprises an modified AAV capsid. In some
embodiments, the modified AAV capsid comprises a modified AAV2 capsid.

[009] Described herein, in some aspects, is a pharmaceutical composition comprising the
engineered polynucleotide of described herein, the engineered polypeptide described herein,
the cell described herein (e.g., a cell transduced with engineered polynucleotide described
herein), or the viral particle described herein. In some embodiments, pharmaceutical
composition is formulated for administering intrathecally, intraocularly, intravitreally,
retinally, intravenously, intramuscularly, intraventricularly, intracerebrally, intracerebellarly,
intracerebroventricularly, intraperenchymally, subcutaneously, subretinally, suprachoroidally,
intratumorally, pulmonarily, endotracheally, intraperitoneally, intravesically, intravaginally,
intrarectally, orally, sublingually, transdermally, by inhalation, by inhaled nebulized form, by

intraluminal-GI route, or a combination thereof to a subject in need thereof. In some
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embodiments, the pharmaceutical composition is formulated for administering intravitreally,
subretinally, or suprachoroidally. In some embodiments, the pharmaceutical composition is
for treating an ocular disease or condition. In some embodiments, the pharmaceutical
composition increases natriuretic peptide receptor-B signaling, guanylyl cyclase signaling,
cyclic guanosine monophosphate (cGMP) signaling, or a combination thereof in a subject in
need thereof.

[0010] Described herein, in some aspects, is a method of treating a disease or condition in a
subject in need thereof, the method comprising administering to the subject a therapeutically
effective amount of the engineered polynucleotide of described herein, the engineered
polypeptide described herein, the cell described herein (e.g., a cell transduced with
engineered polynucleotide described herein), the viral particle described herein, the
pharmaceutical composition described herein, or a combination thereof. Described herein, in
some aspects, is a method of treating a disease or condition in a subject in need thereof, the
method comprising administering to the subject a therapeutically effective amount of the
engineered polynucleotide of described herein, the engineered polypeptide described herein,
the cell described herein (e.g., a cell transduced with engineered polynucleotide described
herein), the viral particle described herein, the pharmaceutical composition described herein,
or a combination thereof, wherein once of the administering is curative of the disease or
condition. Described herein, herein, in some aspects, is a method of treating a disease or
condition in a subject in need thereof, the method comprising administering to the subject a
therapeutically effective amount of the engineered polynucleotide of described herein, the
engineered polypeptide described herein, the cell described herein (e.g., a cell transduced
with engineered polynucleotide described herein), the viral particle described herein, the
pharmaceutical composition described herein, or a combination thereof, wherein the
administering does not comprise daily administration. Described herein, in some aspects, is a
method of treating a disease or condition in a subject in need thereof, the method comprising
administering to the subject a therapeutically effective amount of the engineered
polynucleotide of described herein, the engineered polypeptide described herein, the cell
described herein (e.g., a cell transduced with engineered polynucleotide described herein), the
viral particle described herein, the pharmaceutical composition described herein, or a
combination thereof, wherein the administering comprises a weekly administration, a bi-
weekly administration, a monthly administration, a bi-month administration, a semiannual
administration, an annual administration, or a combination thereof. In some embodiments, the

disease or condition comprises an ocular disease. In some embodiments, the ocular disease
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comprises ocular ischemic syndrome, proliferative retinopathies, neovascular glaucoma
(NG), glaucoma, traumatic glaucoma, uveitis, neovascular uveitis, achromatopsia, age-related
macular degeneration (nAMD), geographic atrophy (GA), dry age-related macular
degeneration (d{AMD), diabetic macular edema (DME), diabetic macular retinopathy (DMR),
retinal vein occlusion (RVO), Bardet-Biedl Syndrome, Best Disease, choroideremia, Leber
Congenital Amaurosis, macular degeneration, polypoidal choroidal vasculopathy (PCV),
retinitis pigmentosa, Refsum disease, Stargardt disease, Usher syndrome, X-linked
retinoschisis (XLRS), rod-cone dystrophy, Cone-rod dystrophy, Oguchi disease, Malattia
leventinese (Familial Dominant Drusen), blue-cone monochromacy, or a combination
thereof. In some embodiments, the engineered polynucleotide of described herein, the
engineered polypeptide described herein, the cell described herein (e.g., a cell transduced
with engineered polynucleotide described herein), the viral particle described herein, the
pharmaceutical composition described herein, or a combination thereof increases natriuretic
peptide receptor-B signaling, guanylyl cyclase signaling, cyclic guanosine monophosphate
(cGMP) signaling, or a combination thereof in the subject, thereby treating the disease or
condition. In some embodiments, the engineered polynucleotide of described herein, the
engineered polypeptide described herein, the cell described herein (e.g., a cell transduced
with engineered polynucleotide described herein), the viral particle described herein, the
pharmaceutical composition described herein, or a combination thereof increases a half-life
of an agonist for natriuretic peptide receptor-B signaling, guanylyl cyclase signaling, cyclic
guanosine monophosphate (cGMP) signaling, or a combination thereof in the subject, thereby
treating the disease or condition. In some embodiments, the half-life is increased by at least
two-fold, at least five-fold, at least ten-fold, at least twenty-fold, at least fifty-fold, at least
one hundred-fold, or more fold compared to half-life of an endogenous agonist for the
natriuretic peptide receptor-B signaling, the guanylyl cyclase signaling, the cyclic guanosine
monophosphate (cGMP) signaling, or a combination thereof in the subject.

[0011] Described herein, in some aspects, is a method of treating a disease or condition in a
subject, comprising administering an engineered polynucleotide to the subject, wherein the
engineered polynucleotide comprises a viral vector comprising an expression cassette for
expressing an engineered polypeptide comprising an antibody or a fragment thereof
operatively coupled to a natriuretic peptide in a cell of the subject, and wherein the cell
expresses the engineered polypeptide, thereby treating the disease or condition. In some
embodiments, the natriuretic peptide comprises an amino acid sequence that is at least 80%

identical to any one of SEQ ID NOs: 1-5. In some embodiments, the natriuretic peptide
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comprises an amino acid sequence that is at least 95% identical to any one of SEQ ID NOs:
1-5. In some embodiments, the natriuretic peptide comprises an amino acid sequence of any
one of SEQ ID NOs: 1-5. In some embodiments, the natriuretic peptide comprises an amino
acid sequence that is at least 80% identical to SEQ ID NO: 4. In some embodiments, the
natriuretic peptide comprises an amino acid sequence that is at least 95% identical to SEQ ID
NO: 4. In some embodiments, the natriuretic peptide comprises an amino acid sequence of
SEQ ID NO: 4. In some embodiments, the antibody or fragment thereof comprises a
fragment crystallizable (Fc) region. In some embodiments, the antibody or fragment thereof
comprises an amino acid sequence that is at least 80% identical to any one of SEQ ID NOs:
6-8. In some embodiments, the antibody or fragment thereof comprises an amino acid
sequence that is at least 95% identical to any one of SEQ ID NOs: 6-8. In some
embodiments, the antibody or fragment thereof comprises an amino acid sequence of any one
of SEQ ID NOs: 6-8. In some embodiments, the natriuretic peptide is covalently connected
to N terminus of the antibody or fragment thereof. In some embodiments, the natriuretic
peptide is covalently connected to C terminus of the antibody or fragment thereof. In some
embodiments, the natriuretic peptide is covalently connected to the antibody or fragment
thereof by a peptide linker. In some embodiments, the peptide linker comprises an amino acid
sequence comprising (GGGGS)n, wherein the n is an integer between 0-20. In some
embodiments, the n is an integer of four. In some embodiments, the engineered polypeptide
comprises a protease cleavage site. In some embodiments, the proteases cleavage site
comprises a Furin protease site. In some embodiments, the engineered polypeptide comprises
an amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 131-140. In
some embodiments, the engineered polypeptide comprises an amino acid sequence that is at
least 95% identical to any one of SEQ ID NOs: 131-140. In some embodiments, the
engineered polypeptide comprises an amino acid sequence of any one of SEQ ID NOs: 131-
140. In some embodiments, the natriuretic peptide comprises a C-type natriuretic peptide
(CNP) or fragment thereof. In some embodiments, the CNP or fragment thereof comprises 22
contiguous bases of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof
comprises the 22 contiguous bases at C terminus of SEQ ID NO: 1. In some embodiments,
the CNP or fragment thereof comprises 36 contiguous bases of SEQ ID NO: 1. In some
embodiments, the CNP or fragment thereof comprises the 36 contiguous bases at C terminus
of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof comprises 53
contiguous bases of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof

comprises the 53 contiguous bases at C terminus of SEQ ID NO: 1. In some embodiments,
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the engineered polynucleotide comprises an AAV vector. In some embodiments, the AAV
vector comprises an AAV serotype comprising AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAV12, or any combination thereof. In
some embodiments, the AAV serotype comprises the AAV2. In some embodiments, the
AAV vector encodes an modified AAV capsid. In some embodiments, the engineered
polynucleotide is encapsulated in a viral particle. In some embodiments, the viral particle
comprises an AAV capsid. In some embodiments, the AAV capsid is an modified AAV
capsid. In some embodiments, the viral vector comprises a second expression cassette. In
some embodiments, the second expression cassette encodes a therapeutic. In some
embodiments, the therapeutic comprises a hormone. In some embodiments, the therapeutic
comprises an agonist of a natriuretic peptide receptor (NPR). In some embodiments, the
therapeutic comprises an agonist of a cyclic GMP (¢cGMP) signaling pathway. In some
embodiments, the therapeutic comprises an VEGF inhibitor. the engineered polynucleotide is
administered to the subject intrathecally, intraocularly, intravitreally, retinally, intravenously,
intramuscularly, intraventricularly, intracerebrally, intracerebellarly,
intracerebroventricularly, intraperenchymally, subcutaneously, subretinally, suprachoroidally,
intratumorally, pulmonarily, endotracheally, intraperitoneally, intravesically, intravaginally,
intrarectally, orally, sublingually, transdermally, by inhalation, by inhaled nebulized form, by
intraluminal-GI route, or a combination thereof. In some embodiments, the disease or
condition comprises an ocular disease. In some embodiments, the ocular disease comprises
ocular ischemic syndrome, proliferative retinopathies, neovascular glaucoma (NG), uveitis,
neovascular uveitis, achromatopsia, age-related macular degeneration (nAMD), geographic
atrophy (GA), dry age-related macular degeneration ({AAMD), diabetic macular edema
(DME), diabetic macular retinopathy (DMR), retinal vein occlusion (RVO), glaucoma,
traumatic glaucoma, Bardet-Biedl Syndrome, Best Disease, choroideremia, Leber Congenital
Amaurosis, macular degeneration, polypoidal choroidal vasculopathy (PCV), retinitis
pigmentosa, Refsum disease, Stargardt disease, Usher syndrome, X-linked retinoschisis
(XLRS), rod-cone dystrophy, Cone-rod dystrophy, Oguchi disease, Malattia leventinese
(Familial Dominant Drusen), blue-cone monochromacy, or a combination thereof.

[0012] Described herein, in some aspects, is a method of treating glaucoma in a subject, the
method comprising administering an AAV2 vector to the subject, wherein the AAV2 vector
encodes a natriuretic peptide covalently connected to an antibody or fragment thereof. In
some embodiments, the natriuretic peptide the natriuretic peptide comprises an amino acid

sequence that is at least 80% identical to SEQ ID NO: 4. In some embodiments, the
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natriuretic peptide comprises an amino acid sequence that is at least 95% identical to SEQ ID
NO: 4. In some embodiments, the natriuretic peptide comprises an amino acid sequence that
is of SEQ ID NO: 4. In some embodiments, the antibody or fragment thereof comprises a
fragment crystallizable (Fc) region. In some embodiments, the antibody or fragment thereof
comprises an amino acid sequence that is at least 80% identical to any one of SEQ ID NOs:
6-8. In some embodiments, the antibody or fragment thereof comprises an amino acid
sequence that is at least 95% identical to any one of SEQ ID NOs: 6-8. In some
embodiments, the antibody or fragment thereof comprises an amino acid sequence of any one
of SEQ ID NOs: 6-8. In some embodiments, the natriuretic peptide is covalently connected
to N terminus of the antibody or fragment thereof. In some embodiments, the natriuretic
peptide is covalently connected to C terminus of the antibody or fragment thereof. In some
embodiments, the natriuretic peptide is covalently connected to the antibody or fragment
thereof by a peptide linker. In some embodiments, the peptide linker comprises an amino acid
sequence comprising (GGGGS)n, wherein the n is an integer between 0-20. In some
embodiments, the n is an integer of four. In some embodiments, a protease cleavage site is
flanked by the natriuretic peptide and the antibody or fragment thereof. In some
embodiments, the proteases cleavage site comprises a Furin protease site. In some
embodiments, the natriuretic peptide comprises a C-type natriuretic peptide (CNP) or
fragment thereof. In some embodiments, the CNP or fragment thereof comprises 22
contiguous bases of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof
comprises the 22 contiguous bases at C terminus of SEQ ID NO: 1. In some embodiments,
the CNP or fragment thereof comprises 36 contiguous bases of SEQ ID NO: 1. In some
embodiments, the CNP or fragment thereof comprises the 36 contiguous bases at C terminus
of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof comprises 53
contiguous bases of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof
comprises the 53 contiguous bases at C terminus of SEQ ID NO: 1. In some embodiments,
the AAV?2 vector encodes an modified AAV capsid. In some embodiments, the AAV2 vector
comprises a second expression cassette. In some embodiments, the second expression
cassette encodes a therapeutic. In some embodiments, the therapeutic comprises a hormone.
In some embodiments, the therapeutic comprises an agonist of a natriuretic peptide receptor
(NPR). In some embodiments, the therapeutic comprises an agonist of a cyclic GMP (cGMP)
signaling pathway. In some embodiments, the therapeutic comprises an VEGF inhibitor. In
some embodiments, the AAV2 vector is encapsulated in an AAV viral particle prior to the

administering. In some embodiments, the AAV2 vector is administered intrathecally,
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intraocularly, intravitreally, retinally, intravenously, intramuscularly, intraventricularly,
intracerebrally, intracerebellarly, intracerebroventricularly, intraperenchymally,
subcutaneously, subretinally, suprachoroidally, intratumorally, pulmonarily, endotracheally,
intraperitoneally, intravesically, intravaginally, intrarectally, orally, sublingually,
transdermally, by inhalation, by inhaled nebulized form, by intraluminal-GI route, or a
combination thereof to a subject in need thereof. In some embodiments, the AAV2 vector is
administered intravitreally, subretinally, or suprachoroidally. In some embodiments, the
administering of the AAV2 vector increases natriuretic peptide receptor-B signaling,
guanylyl cyclase signaling, cyclic guanosine monophosphate (cGMP) signaling, or a
combination thereof in the subject. In some embodiments, once of the administering of the
AAV2 vector is curative of the glaucoma. In some embodiments, the administering of the
AAV2 vector does not comprise daily administration In some embodiments, the
administering of the AAV2 vector comprises a weekly administration, a bi-weekly
administration, a monthly administration, a bi-month administration, a semiannual
administration, an annual administration, or a combination thereof. In some embodiments, the
administering of the AAV2 vector increases a half-life of an agonist for natriuretic peptide
receptor-B signaling, guanylyl cyclase signaling, cyclic guanosine monophosphate (cGMP)
signaling, or a combination thereof in the subject. In some embodiments, the half-life is
increased by at least two-fold, at least five-fold, at least ten-fold, at least twenty-fold, at least
fifty-fold, at least one hundred-fold, or more fold compared to half-life of an endogenous
agonist for the natriuretic peptide receptor-B signaling, the guanylyl cyclase signaling, the
cyclic guanosine monophosphate (cGMP) signaling, or a combination thereof in the subject.
In some embodiments, the glaucoma comprises neovascular glaucoma (NG), glaucoma,
traumatic glaucoma, or a combination thereof.

[0013] Described herein, in some aspects, is an engineered polynucleotide comprising an
AAYV vector comprising one or more expression cassettes, wherein the one or more
expression cassettes encode a peptide. Also described herein, in some aspects, is an
engineered polynucleotide comprising an AAV vector comprising one or more expression
cassettes, wherein the one or more expression cassettes encode an engineered polypeptide
comprising: an antibody or fragment thereof operatively coupled to a peptide. In some
embodiments, the AAV vector comprises an AAV serotype comprising AAV1, AAV2,
AAV3, AAV4, AAV5, AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAV12, or any
combination thereof. In some embodiments, the AAV serotype comprises the AAV2. In some

embodiments, the peptide comprises a CNP. In some embodiments, the CNP comprises at
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least 22 amino acid residues. In some embodiments, the CNP comprises at least 36 amino
acid residues. In some embodiments, the CNP comprises at least 53 amino acid residues. In
some embodiments, the CNP comprises a amino acid sequence that is at least 80% identical
to SEQ ID NOs: 1-5. In some embodiments, the peptide is covalently connected to N
terminus of the antibody or fragment thereof. In some embodiments, the peptide is covalently
connected to C terminus of the antibody or fragment thereof. In some embodiments, the
peptide is operatively coupled to the antibody or fragment thereof by a peptide linker. In
some embodiments, the peptide linker comprises an amino acid sequence comprising
(GGGGS)y, wherein the n is an integer between 0-10. In some embodiments, the AAV vector
encodes an engineered AAV capsid.

[0014] Described herein, in some aspects, is an engineered polypeptide comprising an
antibody or a fragment thereof operatively coupled to a peptide, wherein the antibody or
fragment thereof comprises an amino acid sequence that is at least 80% identical to any one
of SEQ ID NOs: 6-8. In some embodiments, wherein the peptide comprises a CNP. In some
embodiments, the CNP comprises at least 22 amino acid residues. In some embodiments, the
CNP comprises at least 36 amino acid residues. In some embodiments, the CNP comprises at
least 53 amino acid residues. In some embodiments, the CNP comprises a amino acid
sequence that is at least 80% identical to SEQ ID NOs: 1-5. In some embodiments, the
peptide is covalently connected to N terminus of the antibody or fragment thereof. In some
embodiments, the peptide is covalently connected to C terminus of the antibody or fragment
thereof. In some embodiments, the peptide is operatively coupled to the antibody or fragment
thereof by a peptide linker. In some embodiments, the peptide linker comprises an amino acid
sequence comprising (GGGGS)n, wherein the n is an integer between 0-10.

[0015] Described herein, in some aspects, is an engineered polynucleotide encoding an
engineered polypeptide described herein. In some embodiments, the engineered
polynucleotide is a vector. In some embodiments, the vector is a viral vector. In some
embodiments, the viral vector comprises an AAV vector. In some embodiments, the AAV
vector comprises an AAV serotype comprising AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAV12, or any combination thereof. In
some embodiments, the AAV serotype comprises the AAV2. In some embodiments, the
AAYV vector encodes an engineered AAV capsid. In some embodiments, the viral vector
comprises one or more expression cassettes. In some embodiments, the one or more
expression cassettes encode a contiguous polypeptide, wherein the contiguous polypeptide

comprises an engineered polypeptide described herein. In some embodiments, the contiguous
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polypeptide comprises a protease cleavable sequence. In some embodiments, the contiguous
polypeptide comprises a Furin cleavable sequence. In some embodiments, the contiguous
polypeptide comprises a self-cleaving polypeptide sequence. In some embodiments, the one
or more expression cassettes express at least one additional therapeutic. In some
embodiments, the at least one additional therapeutic comprises a hormone. In some
embodiments, the at least one additional therapeutic comprises an agonist of a natriuretic
peptide receptor (NPR). In some embodiments, the at least one additional therapeutic
comprises an agonist of a cyclic GMP (¢cGMP) signaling pathway. In some embodiments, the
at least one additional therapeutic comprises an VEGF inhibitor. In some embodiments, the
VEGF inhibitor binds to and inhibits VEGF-A, VEGF-B, VEGF-C, VEGF-D, or a
combination thereof. In some embodiments, the VEGF inhibitor comprises an antibody. In
some embodiments, the VEGF inhibitor comprises a monovalent Fab’, a divalent Fab2, a
F(ab)'3 fragments, a single-chain variable fragment (scFv), a bis-scFv, (scFv)2, a diabody, a
minibody, a nanobody, a triabody, a tetrabody, a disulfide stabilized Fv protein ("dsFv"), a
single-domain antibody (sdAb), an Ig NAR, a camelid antibody, or a combination thereof, a
binding fragment thereof, or a chemically modified derivative thereof. In some embodiments,
the VEGF inhibitor comprises a non-antibody VEGF inhibitor. In some embodiments, the
non-antibody VEGF inhibitor is a VEGF receptor 1 (VEGFR1), a VEGF receptor 2
(VEGFR?2), a VEGF receptor 3 (VEGFR3), a fragment thereof, or a combination thereof. In
some embodiments, the non-antibody VEGF inhibitor comprises a soluble VEGFR1, a
soluble VEGFR2, a soluble VEGFR3, a soluble fragment thereof, or a combination thereof.
In some embodiments, the non-antibody VEGF inhibitor comprises a VEGF-Trap or a
modified version thereof.

[0016] Described herein, in some aspects, is a cell comprising an engineered polynucleotide
described herein.

[0017] Described herein, in some aspects, is a cell comprising an engineered polypeptide
described herein.

[0018] Described herein, in some aspects, is a pharmaceutical composition comprising an
engineered polynucleotide described herein, an engineered polypeptide described herein, or a
cell described herein. In some embodiments, pharmaceutical composition is formulated for
administering intrathecally, intraocularly, intravitreally, retinally, intravenously,
intramuscularly, intraventricularly, intracerebrally, intracerebellarly,
intracerebroventricularly, intraperenchymally, subcutaneously, subretinally, suprachoroidally,

intratumorally, pulmonarily, endotracheally, intraperitoneally, intravesically, intravaginally,
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intrarectally, orally, sublingually, transdermally, by inhalation, by inhaled nebulized form, by
intraluminal-GI route, or a combination thereof to a subject in need thereof. In some
embodiments, the pharmaceutical composition is formulated for administering intravitreally,
subretinally, or suprachoroidally. In some embodiments, the pharmaceutical composition is
for treating an ocular disease or condition. In some embodiments, the pharmaceutical
composition increases natriuretic peptide receptor-B signaling, guanylyl cyclase signaling,
cyclic guanosine monophosphate (cGMP) signaling, or a combination thereof in a subject in
need thereof.

[0019] Described herein, in some aspects, is a method of treating a disease or condition in a
subject in need thereof, the method comprising administering to the subject a therapeutically
effective amount of an engineered polynucleotide described herein, an engineered
polypeptide described herein, a cell described herein, or a pharmaceutical composition
described herein. In some embodiments, the disease or condition comprises an ocular disease.
In some embodiments, the ocular disease comprises ocular ischemic syndrome, proliferative
retinopathies, neovascular glaucoma (NG), uveitis, neovascular uveitis, achromatopsia, age-
related macular degeneration (nAMD), geographic atrophy (GA), dry age-related macular
degeneration (JAMD), diabetic macular edema (DME), diabetic macular retinopathy (DMR),
retinal vein occlusion (RVO), glaucoma, traumatic glaucoma, Bardet-Biedl Syndrome, Best
Disease, choroideremia, Leber Congenital Amaurosis, macular degeneration, polypoidal
choroidal vasculopathy (PCV), retinitis pigmentosa, Refsum disease, Stargardt disease, Usher
syndrome, X-linked retinoschisis (XLRS), rod-cone dystrophy, Cone-rod dystrophy, Oguchi
disease, Malattia leventinese (Familial Dominant Drusen), blue-cone monochromacy, or a
combination thereof.

[0020] Described herein, in some aspects, is a method of treating a disease or condition in a
subject in need thereof, the method comprising administering to the subject a therapeutically
effective amount of an engineered polynucleotide described herein, an engineered
polypeptide described herein, a cell described herein, or a pharmaceutical composition
described herein, where once of the administering is curative of the disease or condition. In
some embodiments, the disease or condition comprises an ocular disease. In some
embodiments, the ocular disease comprises ocular ischemic syndrome, proliferative
retinopathies, neovascular glaucoma (NG), uveitis, neovascular uveitis, achromatopsia, age-
related macular degeneration (nAMD), geographic atrophy (GA), dry age-related macular
degeneration (dAAMD), diabetic macular edema (DME), diabetic macular retinopathy (DMR),

retinal vein occlusion (RVO), glaucoma, traumatic glaucoma, Bardet-Biedl Syndrome, Best
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Disease, choroideremia, Leber Congenital Amaurosis, macular degeneration, polypoidal
choroidal vasculopathy (PCV), retinitis pigmentosa, Refsum disease, Stargardt disease, Usher
syndrome, X-linked retinoschisis (XLRS), rod-cone dystrophy, Cone-rod dystrophy, Oguchi
disease, Malattia leventinese (Familial Dominant Drusen), blue-cone monochromacy, or a
combination thereof.
[0021] Described herein, in some aspects, is a method of treating a disease or condition in a
subject in need thereof, the method comprising administering to the subject a therapeutically
effective amount of an engineered polynucleotide described herein, an engineered
polypeptide described herein, a cell described herein, or a pharmaceutical composition
described herein, where the administering does not comprise daily administration. In some
embodiments, the disease or condition comprises an ocular disease. In some embodiments,
the ocular disease comprises ocular ischemic syndrome, proliferative retinopathies,
neovascular glaucoma (NG), uveitis, neovascular uveitis, achromatopsia, age-related macular
degeneration (nAMD), geographic atrophy (GA), dry age-related macular degeneration
(dAMD), diabetic macular edema (DME), diabetic macular retinopathy (DMR), retinal vein
occlusion (RVO), glaucoma, traumatic glaucoma, Bardet-Biedl Syndrome, Best Disease,
choroideremia, Leber Congenital Amaurosis, macular degeneration, polypoidal choroidal
vasculopathy (PCV), retinitis pigmentosa, Refsum disease, Stargardt disease, Usher
syndrome, X-linked retinoschisis (XLLRS), rod-cone dystrophy, Cone-rod dystrophy, Oguchi
disease, Malattia leventinese (Familial Dominant Drusen), blue-cone monochromacy, or a
combination thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] This patent application contains at least one drawing executed in color. Copies of this
patent or patent application with color drawing(s) will be provided by the Office upon request
and payment of the necessary fee.
[0023] Figs. 1A-F illustrate exemplary constructs for encoding and expressing a natriuretic
peptide (e.g., a CNP) described herein.
[0024] Fig. 2A illustrates an exemplary AAV vector encoding a natriuretic peptide described
herein.
[0025] Fig. 2B illustrates exemplary arrangements of CNP fused with a fusion partner
described herein. Left panel depicts unfused CNP. Right panel depicts CNP fused with a
fusion partner to form a CNP fusion protein (FP).
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[0026] Figs. 3A-C illustrate exemplary arrangements of a natriuretic peptide operatively
coupled (e.g., covalently attached) to an antibody or fragment thereof (e.g., a fragment
crystallizable region or Fc of the antibody).

[0027] Fig. 4A illustrates exemplary anti-human CNP antibody titration standard curves.
[0028] Fig. 4B illustrates exemplary comparisons of detections of antibody dilutions.
[0029] Fig. 4C illustrates exemplary standard curves for abundance of CNP-Fc encoded by
AMIO061, AMIO87, or AMIOSS.

[0030] Fig. S illustrates exemplary AAV vector expression profile in HEK293, HCH, or
SKMC cells transduced with an AAV vector (AMIO61, AMI087, or AMI088) described
herein.

[0031] Figs. 6A-B illustrate exemplary SDS-PAGE and peptide sequencing confirming CNP
or CNP-Fc expression by the AAV vector transduced cells.

[0032] Fig. 7A illustrates that the AAV CNP-Fc36 encoded and expressed from the AAV
vector was functional in vitro (as determined by cyclic guanosine monophosphate, cGMP,
production stimulated by the expressed CNP36). AAV vector encoded CNP or Fc1-CNP
stimulated cyclic GMP production. The highest level of cGMP was produced by CNP-Fc36
encoded by AAV vector AMI08S.

[0033] Fig. 7B illustrates affinity binding between a CNP fusion described herein and NPR-B
protein as measured by BiaCore assay.

[0034] Fig. 7C illustrates single-cycle kinetics (SCK) assay of binding between CNP and
NPR-B.

[0035] Fig. 7D illustrates Biacore assay for AMI263 (Fc4- CNP36) against NPR-B.

[0036] Fig. 7E illustrates Biacore assay for CNP-Fc¢ encoded by AMIO88 against NPR-B.
[0037] Fig. 7F illustrates Biacore assay for ANP against NPR-B.

[0038] Fig. 7G illustrates Biacore assay for BNP against NPR-B.

[0039] Fig. 7H illustrates Biacore assay for CNP-Fc encoded by AMI263 against NPR-B.
[0040] Fig. 71 illustrates Biacore assay for CNP-Fc encoded by AMIO87 against NPR-B.
[0041] Figs. 8A-B illustrate that the AAV CNP-Fc36 encoded and expressed from the AAV
vector was functional in vitro (as determined by cGMP production stimulated by the
expressed CNP36) in time-course measurements.

[0042] Fig. 9A illustrates body weight measurements of mice before (day 0) or seven days
after administration of AAV vector for in vivo functional study. On the day of intravitreal
(IVT) injection, the body weight of all animals was 20-22 g, and all animals generally

maintained body weight over the course of the study.
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[0043] Fig. 9B illustrates representative images from the central retina from the hematoxylin
and eosin (H&E) staining.

[0044] Fig. 9C illustrates retinal ganglion cell (RGC) count of the H&E staining. The mean
RGC count of the right eyes (ODs; experimental eyes) was lower than the mean RGC count
of the left eyes (OSs; control eyes), and there were no differences in the mean RGC count in
the ODs and OSs between Groups 1 and 2.

[0045] Fig. 10A illustrates Flatmount analysis for RGC cell count of Groups 1 and 2 of the
mice of the in vivo functional study. Groups 1 and 2 were stained with 4°, 6-diamidino-2-
phenylindole (DAPI) and neuron-specific class I1I beta-tubulin antibody (TUJ-1), and images
were captured at 20x. RGCs were counted in four quadrants, and cells/mm? were averaged
across each group.

[0046] Fig. 10B illustrates retinal ganglion cell (RGC) count from Flatmount analysis
(Groups 1 and 2) of Fig. 10A. When the RGC count was quantified across groups, the control
group (Group 1 OS; PBS, no NMDA) had an average count of 11,000 + 700 cells/mm?. The
NMDA control group (Group 1 OD; PBS + NMDA) had a decreased RGC count of 8,000 =
1,000 cells/mm?. The Group 2 ODs had an RGC count slightly increased over the Group 1
ODs, at 9,000 + 500 cells/mm?.

[0047] Fig. 10C illustrates Flatmount analysis for RGC cell count of groups 3-8 of the mice
of the in vivo functional study. Groups 3-8 were stained for DAPI, and four images were
captured for each retina at 20x approximately 600 um from the optic nerve head. RGCs were
counted in a central 248.1 x 325.7 um region and cells/mm? were averaged over each group.
[0048] Fig. 10D illustrates retinal ganglion cell (RGC) count from Flatmount analysis
(Groups 3-8) of Fig. 10C. When the RGC count was calculated, the control group (Group 7
0S; PBS, no NMDA) had an average count of 12,000 % 700 cells/mm?. The NMDA control
group (Group 7 OD; PBS + NMDA) had a decreased RGC count of 9,000 + 300 cells/mm?.
The Group 8 ODs had an RGC count similar to the Group 7 OSs, at 12,000 + 300 cells/mm?.
Group 3 ODs had an RGC count similar to the Group 7 ODs, at 9,000 % 1,000 cells/mm?.
Group 4 ODs had an RGC count of 10,000 + 1,400 cells/ mm2. Group 5 ODs had an RGC
count of 10,000 + 600 cells/mm?”. Group 6 ODs had an RGC count of 10,000 = 1,500
cells/mm?.

[0049] Figs. 11A-B illustrate statistical analyses on the Groups 3-8 (one-way ANOVA
followed by multiple comparisons using the Dunnett statistical hypothesis comparison).
Treatment of PBS-injected eyes with NMDA caused a statistically significant decrease in

RGC counts (P <0.0001). Increasing the dose of MK-801 to 100 uM rescued the Group 8
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RGC counts to the Group 7 OS control level and the difference between NMDA-treated
(Group 7 OD) and NMDA + MK-801-treated (Group 8) eyes was statistically significant (P <
0.0001). When Groups 4-6 were compared to the Group 3 NMDA/sham vector controls, both
the AMI 182 (Group 5) and AMI 088 (Group 6) reached statistical significance (Fig. 11A; P
=0.0332 for Group 5 versus Group 3; P =0.0021 for Group 6 versus Group 3). When the
RGC count of the AAV-treated groups were compared to the NMDA/PBS controls (Group 7
OD), only the AMI 088 construct maintained statistical significance (P = 0.002; Fig. 11B).
[0050] Fig. 12A illustrates immunohistochemistry images obtained from retina Flatmount.
Groups 3-6 were stained for CNP36 in addition to DAPI to evaluate the expression location
and levels of the AAV vectors and images (4x and 20x) were captured.

[0051] Fig. 12B illustrates phase 1 immunohistochemistry (Groups 1 and 2). Qualitatively,
there did not appear to be a difference in number of TUJ-1+ and cone arrestin+ cells between
groups. All groups had clear cone arrestin staining with some TUJ-1+ cells observed.

[0052] Fig. 13 illustrates quantification of CNP-Fc or CNP. CNP36-Fc¢ quantification in
ocular and serum samples: animals from Groups 3 (AMI189) and 6 (AMI088) were analyzed
using the CNP36-Fc ELISA. Group 3 (sham vector) animals served as a negative control
(Fig. 13A). Group 6 animals were injected with AMIO88, which was an AAV2 vector with
N-terminal CNP36 fused to the C-terminus of human IgG1-Fc fragment (CNP36-Fc). The
data were analyzed in GraphPad Prism software using one-way ANOVA followed by
Dunnett’s multiple comparison (**** = <0.0001). A statistically significant difference was
observed between Groups 3 and 6. In the samples where the Fc fusion was not present,
CNP36 levels were low due to short half-life of CNP36. Ocular samples from Groups 3, 4
and 5 were analyzed using the commercial ELISA kit described above (Fig. 13B, left graph).
Although Groups 4 and 5 showed a slightly higher level of CNP36 compared to Group 3
(sham vector; negative control), the observed differences were not significant. The low levels
observed on the ELISA indicated that only a small fraction of the total expressed CNP36 was
quantified as most of the protein could have been proteolyzed prior to quantification. Since
the test articles for Groups 4 and 5 showed efficacy, CNP36 was expressed but was not
protected from proteolysis. Neither CNP36-Fc nor CNP36 were expressed in the serum
samples. Right graph of Fig. 13B illustrates an exemplary in vivo expression of CNP fusion
detected by ELISA.

[0053] Fig. 14 illustrates RGC protection by AAV vectors encoding CNP. Mouse eye was
injected via IVT 1 pl of AAV construct at 4E+8 vg/eye, 28 days prior to NMDA injection.

Images indicated NMDA induced RGC # reduction, which was rescued by MK-801. Sham
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vector showed reduced RGCs in the NMDA only treatment group, but the AMI182 and
AMIO088 groups showed higher RGC counts than the groups of sham vector and NMDA
treatments.

[0054] Fig. 15 illustrates an exemplary SDS-PAGE showing the pattern associated with
expression of VP1, VP2, or VP3. All the AAV samples were: produced in Sf-9 cells; purified
by double CsCl» ultracentrifugation, buffer exchanged, and sterile filtered. Approximately
lel1 vg/lane was loaded on the gel.

[0055] Fig. 16 illustrates effect of Fc4-CNP36 (FP) on intraocular pressure (I0P) change in
rat partial optic nerve transection (pONT) model. Fig. 16A illustrates animal IOP monitored
during the course of the study. Fig. 16B illustrates animal IOP change after Fc4-CNP36
administration intravitreally (IVT). Fig. 16C illustrates effect of Fc4-CNP36 concentration on
IOP change post administration intravitreally. Vehicle: 10 mM phosphate, pH7.3, 180 mM
NacCl, 0.001% Pluronic F68; FP (L) =2 ug/eye IVT; FP (M) =20 pg/eye IVT, and FP (H) =
80 pgleye IVT.

[0056] Fig. 17 illustrates eftects of effect of Fc4-CNP36 on RGC protection in rat pONT
model. Fig. 17A illustrates Fc4-CNP36 concentration detection of apoptosing retinal cells
(DARC) reduction. Fig. 17B illustrates Fc4-CNP36 concentration on RGC count. Vehicle: 10
mM phosphate, pH7.3, 180 mM NaCl, 0.001% Pluronic F68; FP (L)=2 pg/eye IVT; FP
(M)= 20 ug/eye IVT, and FP (H)= 80 pg/eye IVT.

[0057] Fig. 18 illustrates protein concentration at the terminal samples of the rat pPONT
model. Only OS (left eye) was injected, and OD (right eye) was not.

[0058] Fig. 19A-B illustrate effect of AAV2.N54-Fc4-CNP36 and AAV2.N54-CPNP36 on
retina DARC reduction in rat pPONT model. DARC values had been subtracted from the
baseline. Terminal DARC counts were plotted. Fig. 19A: AMI273 was the vector of
AAV2.N54-Fc4-CNP36 which expressed Fc4-CNP36 protein. Fig. 19B: AMI302 was the
vector of AAV2 N54-CNP36 which expressed CNP36 peptide.

[0059] Fig. 20A-B illustrate effect of AAV2 N54-Fc4-CNP36 (AAV-FP) and AAV2 N54-
CPNP36 (AAV-P) on RGC protection in Rat pONT model. Fig. 20A: AMI273 was the
vector of AAV2.N54-Fc4-CNP36 which expressed Fc4-CNP36 protein. Fig. 20B: AMI302
was the vector of AAV2 N54-CNP36 which expressed CNP36 peptide.

[0060] Fig. 21 illustrates RGC counts treated eyes of animals dosed with Fc4-CNP36 protein
(FP) and AAYV vectors in rat pPONT model.
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[0061] Fig. 22 illustrates Fc4-CNP36 concentration in ocular and serum samples after
administration of AAV vectors (AAV-FP) IVT. The GOI of Fc4-CNP36 was expressed in the
AMI273 dosed eyes but no expression in un-dosed eyes.

[0062] Fig. 23 illustrates CNP36 concentration in ocular and serum samples after
administration of AAV vectors (AAV-P) IVT.

[0063] Fig. 24 illustrates comparison of DARC count and RGC regional density.

[0064] Fig. 25A-B illustrate determination of ECso for CNP-Fc described herein. Fig. 25A
illustrates a standard curve of cGMP. Fig. 25B illustrates data fitting and calculations of ECsg
of various CNP fusion (e.g., CNP-Fc) and comparable natriuretic peptide described herein.
[0065] The novel features of the disclosure are set forth with particularity in the appended
claims. A better understanding of the features and advantages of the present disclosure will
be obtained by reference to the following detailed description that sets forth illustrative

embodiments.

DETAILED DESCRIPTION
Overview

[0066] Described herein, in some aspects, is an engineered polynucleotide comprising an
AAYV vector comprising one or more expression cassettes for encoding a peptide. Also
described herein is an engineered polynucleotide comprising an AAV vector comprising one
or more expression cassettes for encoding an engineered polypeptide comprising: an antibody
or fragment thereof operatively coupled to a peptide. For example, the engineered
polypeptide comprises an antibody or fragment thereof operatively coupled to a CNP
described herein. Fig. 2A illustrates an exemplary AAYV vector for encoding a peptide (e.g., a
CNP) or a fusion protein (e.g., a CNP-Fc fusion protein). Fig. 2B illustrates exemplary
arrangements of CNP fused with a fusion partner described herein. In some embodiments, the
peptide encoded by the engineered polynucleotide is a natriuretic peptide. In some
embodiments, the peptide is CNP. In some embodiments, the CNP is a full length CNP. In
some embodiments, the CNP is cleaved. In some embodiments, the CNP comprises at least
22 amino acid residues, at least 36 amino acid residues, or at least 53 amino acid residues. In
some embodiments, the CNP is CNP-22 (SEQ ID NO: §). In some embodiments, the CNP is
CNP-36 (SEQ ID NO: 4). In some embodiments, the CNP is CNP-53 (SEQ ID NO: 3). In
some embodiments, the CNP comprises an amino acid sequence that is at least 50%, at least

60%, at least 70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to any
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one of SEQ ID NOs: 1-5. In some embodiments, the CNP comprises an amino acid sequence
that is 100% identical to any one of SEQ ID NOs: 1-5.

[0067] In some embodiments, the peptide is operatively coupled to an antibody or fragment
thereof (e.g., an Fc fragment). In some embodiments, the antibody or fragment thereof
comprises a signaling peptide (SP). For example, the engineered polypeptide can comprise an
amino acid that is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least
95%, or at least 99% identical to SEQ ID NO: 9 or SEQ ID NO: 10. In some embodiments,
the antibody or fragment thereof comprises a variable region (e.g., a immunoglobulin heavy-
chain-variable or a Vh). For example, the engineered polypeptide can comprise an amino acid
that is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or at
least 99% identical to SEQ ID NO: 11 or SEQ ID NO: 12.

[0068] In some embodiments, the peptide is covalently connected to N terminus of the
antibody or fragment thereof. In some embodiments, the peptide is covalently connected to C
terminus of the antibody or fragment thereof. In some aspects, the operative coupling of the
peptide to the antibody or fragment thereof increases the stability of the peptide. In some
aspects, the operative coupling of the peptide to the antibody or fragment thereof increases
half-life of the peptide. In some aspects, the operative coupling of the peptide to the antibody
or fragment thereof increases half-life of the peptide in vivo. In some aspects, the operative
coupling of the peptide to the antibody or fragment thereof increases half-life of the peptide
in circulation. In some aspects, the operative coupling of the peptide to the antibody or
fragment thereof increases half-life of the peptide in a cell. In some embodiments, the
antibody or fragment thereof comprises an amino acid sequence that is at least 50%, at least
60%, at least 70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to any
one of SEQ ID NOs: 6-8. In some embodiments, the antibody or fragment thereof comprises
an amino acid sequence that is 100% identical to any one of SEQ ID NOs: 6-8. In some
embodiments, peptide operatively coupled to the antibody or fragment thereof comprises an
amino acid sequence that is at least 50%, at least 60%, at least 70%, at least 80%, at least
90%, at least 95%, or at least 99% identical to any one of SEQ ID NOs: 131-140. In some
embodiments, peptide operatively coupled to the antibody or fragment thereof comprises an
amino acid sequence that is 100% identical to any one of SEQ ID NOs: 131-140. In some
embodiments, peptide operatively coupled to the antibody or fragment thereof comprises an
amino acid sequence that is at least 50%, at least 60%, at least 70%, at least 80%, at least
90%, at least 95%, or at least 99% identical to any one of SEQ ID NOs: 9-12. In some

embodiments, peptide operatively coupled to the antibody or fragment thereof comprises an
-20-



WO 2023/173086 PCT/US2023/064136

amino acid sequence that is 100% identical to any one of SEQ ID NOs: 9-12. Figs. 3A-C
illustrate exemplary depictions of a CNP-Fc fusion protein described herein.

[0069] In some embodiments, the engineered polynucleotide described herein comprises a
vector. In some embodiments, the vector is a viral vector. In some embodiments, the vector is
an AAV vector. In some embodiments, the AAV vector comprises an AAV serotype
comprising AAV1, AAV2, AAV3, AAV4, AAV5, AAV6, AAV7, AAVS, AAV9, AAV10,
AAV11, AAV12, or any combination thereof. In some embodiments, the AAV vector
comprises an AAV serotype comprising AAV2. In some embodiments, the AAV vector
encodes an engineered AAV capsid. In some embodiments, the viral vector or the AAV
vector comprises one or more expression cassettes. In some embodiments, the one or more
expression cassettes can encode a CNP or a CNP operatively coupled to an antibody or
fragment thereof (e.g., a CNP fusion protein) and at least one additional therapeutic. For
example, the at least one additional therapeutic can be a hormone or an agonist for
stimulating a natriuretic peptide receptor (NPR) or activating a cyclic GMP (cGMP) signaling
pathway. In some embodiments, the at least one additional therapeutic comprises an VEGF
inhibitor. For example, the at least one additional therapeutic can be an antibody targeting
VEGF or an shRNA targeting VEGF transcript. In some embodiments, the at least one
additional therapeutic comprises a cytokine inhibitor (e.g., a tumor necrosis factor inhibitor).
[0070] In some embodiments, the engineered polynucleotide described herein is encapsulated
or as part of a viral particle. In some embodiments, the viral particle is encoded at least
partially from the engineered polynucleotide. In some embodiments, the viral particle is not
encoded by the engineered polynucleotide. In some embodiments, the viral particle is an
AAY particle. In some embodiments, the viral particle comprises an AAV capsid. In some
embodiments, the AAV capsid comprises an modified AAV capsid. In some embodiments,
the modified AAV capsid comprises a modified AAV2 capsid. In some embodiments, the
viral particle can be administered to a subject for treating a disease or condition. In some
embodiments, the viral particle can be formulated into a pharmaceutical composition
described herein.

[0071] Described herein, in some aspects, is a method for treating a disease or condition in a
subject in need thereof, the method comprising administering to the subject a therapeutically
effective amount of the engineered polynucleotide described herein, an engineered
polypeptide encoded by the engineered polynucleotide described herein, a cell transduced
with engineered polynucleotide described herein, or a pharmaceutical composition described

herein. In some embodiments, the engineered polynucleotide encodes the engineered
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polypeptide described herein. In some embodiments, the method cures the disease or
condition or significantly decrease the severity associated the disease or condition. In some
embodiments, the method confers protection against the disease or condition. In some
embodiments, the method cures the disease or condition or significantly decreases the
severity associated with the disease to condition after a single administration. In some
embodiments, the method cures disease or condition or significantly decreases the severity
associated with the disease to condition without the need for daily administration. In some
aspects, the disease or condition comprises an ocular disease comprising ocular ischemic
syndrome, proliferative retinopathies, neovascular glaucoma (NG), uveitis, neovascular
uveitis, achromatopsia, age-related macular degeneration (nAMD), geographic atrophy (GA),
dry age-related macular degeneration (JAMD), diabetic macular edema (DME), diabetic
macular retinopathy (DMR), retinal vein occlusion (RVO), glaucoma, traumatic glaucoma,
Bardet-Biedl Syndrome, Best Disease, choroideremia, Leber Congenital Amaurosis, macular
degeneration, polypoidal choroidal vasculopathy (PCV), retinitis pigmentosa, Refsum
disease, Stargardt disease, Usher syndrome, X-linked retinoschisis (XLRS), rod-cone
dystrophy, Cone-rod dystrophy, Oguchi disease, Malattia leventinese (Familial Dominant
Drusen), blue-cone monochromacy, or a combination thereof.

Engineered polynucleotide

[0072] Described herein, in some aspects, is an engineered polynucleotide encoding a peptide
or a fusion protein. In some embodiments, the engineered polynucleotide encodes a
natriuretic peptide such a C-type natriuretic peptide (CNP) or fragment thereof. In some
embodiments, the CNP or fragment thereof comprises 22 contiguous bases of SEQ ID NO:
1. In some embodiments, the CNP or fragment thereof comprises the 22 contiguous bases at
C terminus of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof comprises
36 contiguous bases of SEQ ID NO: 1. In some embodiments, the CNP or fragment thereof
comprises the 36 contiguous bases at C terminus of SEQ ID NO: 1. In some embodiments,
the CNP or fragment thereof comprises 53 contiguous bases of SEQ ID NO: 1. In some
embodiments, the CNP or fragment thereof comprises the 53 contiguous bases at C terminus
of SEQ ID NO: 1.

[0073] In some embodiments, the engineered polynucleotide encodes a CNP or a CNP fusion
protein (e.g., a CNP-Fc fusion protein described herein). In some embodiments, the
engineered polynucleotide comprises a viral vector such as an AAV vector comprising one or
more expression cassettes for encoding a CNP or a CNP fusion protein. In some

embodiments, the engineered polynucleotide comprises a vector. In some embodiments, the
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vector is a viral vector. In some embodiments, the engineered polynucleotide comprises an
AAYV vector. In some embodiments, the engineered polynucleotide comprises an AAV vector
encoding an engineered AAV capsid. In some embodiments, the AAV vector comprises one
or more expression cassettes for encoding an engineered polypeptide comprising: a peptide or
a fusion protein comprising an antibody or fragment thereof operatively coupled to a peptide.
In some embodiments, the one or more expression cassettes encode an engineered
polypeptide comprising a CNP. In some embodiments, the one or more expression cassettes
encode an engineered polypeptide comprising an antibody or fragment thereof operatively
coupled to a CNP. In some embodiments, the CNP comprises at least 22 amino acid residues.
In some embodiments, the CNP comprises at least 36 amino acid residues. In some
embodiments, the CNP comprises at least 53 amino acid residues. In some embodiments, the
CNP comprises an amino acid sequence that is at least 50%, at least 60%, at least 70%, at
least 80%, at least 90%, at least 95%, or at least 99% identical to any one of SEQ ID NOs: 1-
5. In some embodiments, the CNP comprises an amino acid sequence that is 100% identical
to any one of SEQ ID NOs: 1-5. In some embodiments, the engineered polynucleotide
encodes a natriuretic peptide comprising an amino acid sequence that is at least 80% identical
to SEQ ID NO: 4. In some embodiments, the engineered polynucleotide encodes a
natriuretic peptide comprising an amino acid sequence that is at least 95% identical to SEQ
ID NO: 4. In some embodiments, the engineered polynucleotide encodes a natriuretic peptide
comprising an amino acid sequence of SEQ ID NO: 4.

[0074] In some embodiments, the CNP encoded by the engineered polynucleotide is
operatively coupled to an antibody or fragment thereof. In some embodiments, the antibody
or fragment thereof comprises a fragment crystallizable (Fc) region. In some embodiments,
the CNP encoded by the engineered polynucleotide is operatively coupled to N terminus of
the antibody or fragment thereof. In some embodiments, the CNP encoded by the engineered
polynucleotide is operatively coupled to C terminus of the antibody or fragment thereof. In
some embodiments, the CNP encoded by the engineered polynucleotide is covalently
connected to an antibody or fragment thereof. In some embodiments, the CNP encoded by the
engineered polynucleotide is covalently connected to N terminus of the antibody or fragment
thereof. In some embodiments, the CNP encoded by the engineered polynucleotide is
covalently connected to C terminus of the antibody or fragment thereof. In some
embodiments, the CNP is covalently connected to the antibody or fragment thereof by a

peptide linker.
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[0075] In some embodiments, the antibody or fragment thereof comprises an amino acid
sequence that is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least
95%, or at least 99% identical to any one of SEQ ID NOs: 6-8. In some embodiments, the
antibody or fragment thereof comprises an amino acid sequence that is 100% identical to any
one of SEQ ID NOs: 6-8. In some embodiments, peptide operatively coupled to the antibody
or fragment thereof comprises an amino acid sequence that is at least 50%, at least 60%, at
least 70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to any one of
SEQ ID NOs: 131-140. In some embodiments, peptide operatively coupled to the antibody
or fragment thereof comprises an amino acid sequence that is 100% identical to any one of
SEQ ID NOs: 131-140. In some embodiments, peptide operatively coupled to the antibody
or fragment thereof comprises an amino acid sequence that is at least 50%, at least 60%, at
least 70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to any one of
SEQ ID NOs: 9-12. In some embodiments, peptide operatively coupled to the antibody or
fragment thereof comprises an amino acid sequence that is 100% identical to any one of SEQ
ID NOs: 9-12.

[0076] In some embodiments, the engineered polynucleotide is a vector. In some
embodiments, the engineered polynucleotide is a viral vector comprising an AAV vector. In
some embodiments, the engineered polynucleotide is an AAV vector comprising an AAV
serotype comprising AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVE, AAVY,
AAV10, AAV11, AAV12, or any combination thereof. In some embodiments, the engineered
polynucleotide is an AAV vector comprising the AAV2 serotype. In some embodiments, the
AAYV vector encodes an modified AAV capsid.

[0077] In some embodiments, the engineered polynucleotide encodes a contiguous
polypeptide, where the contiguous polypeptide comprises an engineered polypeptide
described herein. In some embodiments, the contiguous polypeptide comprises a protease
cleavable sequence. In some embodiments, the contiguous polypeptide comprises a Furin
cleavable sequence. In some embodiments, the contiguous polypeptide comprises a self-
cleaving polypeptide sequence.

[0078] In some embodiments, the engineered polynucleotide comprises one or more
expression cassettes, where the one or more expression cassettes encode a CNP or CNP
fusion protein and at least one additional therapeutic. In some embodiments, the at least one
additional therapeutic comprises a hormone. In some embodiments, the at least one additional
therapeutic comprises an agonist of a natriuretic peptide receptor (NPR). In some

embodiments, the at least one additional therapeutic comprises an agonist of a cyclic GMP
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(cGMP) signaling pathway. In some embodiments, the at least one additional therapeutic
comprises a cytokine inhibitor. In some embodiments, the at least one additional therapeutic
comprises an VEGF inhibitor, where the VEGF inhibitor binds to and inhibits VEGF-A,
VEGF-B, VEGF-C, VEGF-D, or a combination thereof. In some embodiments, the VEGF
inhibitor is an antibody. In some embodiments, the VEGF inhibitor is not an antibody.
[0079] In some cases, the engineered polynucleotide comprises additional features.
Additional features can comprise sequences such as tags, signal peptides, intronic sequences,
promoters, stuffer sequences, and the like.

[0080] In some cases, the engineered polynucleotide encodes a signal peptide. A signal
peptide is sometimes referred to as signal sequence, targeting signal, localization signal,
localization sequence, transit peptide, leader sequence or leader peptide, is a short peptide
present at the N-terminus of the majority of newly synthesized proteins that are destined
toward the secretory pathway. These proteins include those that reside either inside certain
organelles (the endoplasmic reticulum, Golgi or endosomes), secreted from the cell, or
inserted into most cellular membranes. In some cases, nucleic acids provided herein can
comprise signal peptides. A signal peptide can be of any length but typically from 15-30
amino acids long. A signal peptide can be from about: 10-15, 10-20, 10-30, 15-20, 15-25, 15-
30, 20-30, or 25-30 amino acids long. Various signal peptides can be utilized and include but
are not limited to: human antibody heavy chain (Vh), human antibody light chain (V1), and
aflibercept.

[0081] In some cases, the engineered polynucleotide comprises an intronic sequence. An
intron is any nucleotide sequence within a sequence that can be removed by RNA splicing
during maturation of the final RNA product. In other words, introns are non-coding regions
of an RNA transcript, or the DNA encoding it, that are eliminated by splicing before
translation. While introns do not encode protein products, they are players in gene expression
regulation. Some introns themselves encode functional RNAs through further processing
after splicing to generate noncoding RNA molecules. Alternative splicing is widely used to
generate multiple proteins from a single gene. Furthermore, some introns play essential roles
in a wide range of gene expression regulatory functions such as nonsense-mediated decay and
mRNA export. In an embodiment, an intronic sequence is included in a nucleic acid of the
disclosure and can be selected from: hCMYV intron A, adenovirus tripartite leader sequence
intron, SV40 intron, hamster EF-1 alpha gene intron 1, intervening sequence intron, human
growth hormone intron, and/or human beta globin intron. Any number of intronic sequences

are contemplated. In an embodiment, the intronic sequence is SV40. In some cases, at least 1,
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at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9, or up to 10
intronic sequences can be included in a nucleic acid.

[0082] In an embodiment, the engineered polynucleotide comprises an additional feature
including a promoter. Promoters are sequences of DNA to which proteins bind that initiate
transcription of a single RNA from the DNA downstream of it. This RNA may encode a
protein, or can have a function in and of itself, such as tRNA, mRNA, or rRNA. Promoters
are located near the transcription start sites of genes, upstream on the DNA (towards the 5'
region of the sense strand). Promoters can be about 100—1000 base pairs long. Various
promoters are contemplated and can be employed in the engineered polynucleotides of the
disclosure. In an embodiment, a promoter is: a cytomegalovirus (CMYV) promoter, an
elongation factor 1 alpha (EF1a) promoter, a simian vacuolating virus (SV40) promoter, a
phosphoglycerate kinase (PGK1) promoter, a ubiquitin C (Ubc) promoter, a human beta actin
promoter, a CAG promoter, a Tetracycline response element (TRE) promoter, a UAS
promoter, an Actin 5¢ (Ac5) promoter, a polyhedron promoter, a Ca2+/calmodulin-dependent
protein kinase II (CaMKIIa) promoter, a GAL1 promoter, a GAL 10 promoter, a TEF1
promoter, a glyceraldehyde 3-phosphage dehydrogenase (GDS) promoter, an ADH1
promoter, a CaM V35S promoter, a Ubi promoter, a human polymerase IIl RNA (H1)
promoter, a U6 promoter, a polyadenylated construct thereof, and any combination thereof. In
some cases, the promoter is the CMV promoter.

[0083] Any of the provided the engineered polynucleotide can comprise viral vector
sequences. A viral vector can be, without limitation, a lentivirus, a retrovirus, or an adeno-
associated virus. A viral vector can be an adeno-associated viral (AAV) vector. In some
cases, a viral vector is an adeno-associated viral vector. Many serotypes of AAV vectors are
contemplated and include but are not limited to: AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAVT7 AAVS8, AAV9Y, AAV10, AAV11, and/or AAV12. Based on these initial
serotypes, AAV capsid of each serotype can be engineered to make them better suited for
biological functions, tissue or cell selection. In some embodiments, an AAV vector is AAV2
and variants AAV2.N53 and AAV2.N54. Chimeric AAV vectors are also contemplated that
may contain at least 2 AAV serotypes. In some cases, at least 3, at least 4, at least 5, at least
6, at least 7, or up to 8 different serotypes are combined in a chimeric AAV vector. In some
cases, only a portion of the AAV is chimeric. For example, suitable portions can include the
capsid, VP1, VP2, or VP3 domains and/or Rep. In some cases, at least one of VP1, VP2, and
VP3 has at least one amino acid substitution compared to an otherwise comparable wild-type

AAYV capsid protein. In some cases, a mutation can occur in VP1 and VP2, in VP1 and VP3,
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in VP2 and VP3, or in VP1, VP2, and VP3. In some embodiments, at least one of VP1, VP2,
and VP3 has from one to about 25 amino acid substitutions compared to wild-type AAV
VP1, VP2, and VP3, e.g., from about one to about 5, from about 5 to about 10, from about 10
to about 15, from about 15 to about 20, or from about 20 to about 25 amino acid substitutions
compared to wild-type AAV VP1, VP2, and VP3. In some cases, a VP can be removed. For
example, in some embodiments a mutant AAV does not comprise at least one of VP1, VP2,
or VP3.

[0084] In some cases, an AAV vector can be modified. For example, an AAV vector can
comprise a modification such as an insertion, deletion, chemical alteration, or synthetic
modification. In some cases, a single nucleotide is inserted into an AAV vector. In other
cases, multiple nucleotides are inserted into a vector.

Codon optimization

[0085] In an embodiment, the engineered polynucleotide described herein comprises a
modification that confers enhanced expression of a biologic such as the CNP or the CNP
fusion protein described herein. For example, some biologics are derived from natural gene
sequences and contain unmodified sequences that are not optimized for introduction and
expression in target cells. In an embodiment, an isolated, engineered polynucleotide is codon
optimized. Codon optimization can be specific for cell type-specific codon usage. Different
organisms and cell types exhibit bias towards use of certain codons over others for the same
amino acid. Some species are known to avoid certain codons almost entirely. Similarly,
certain cell types are biased toward use of certain codons over others for the same amino
acid. In an embodiment, a method of optimizing a codon of a engineered polynucleotide can
comprise reassigning codon usage based on the frequencies of each codon’s usage in a target
cell. In some cases, a target cell can be of a certain tissue or organ. In some cases, a
modification is performed to increase guanine and/or cytosine content.

[0086] In an embodiment, a engineered polynucleotide sequence can be modified to replace
at least one codon with another codon coding for an identical amino acid. In some cases, a
codon is modified within a coding region of a sequence. In some cases, a codon is modified
within a non-coding region of a sequence. In some cases, a codon is modified within about
100, about 50, about 25, about 15, or about 5 bases from a termination codon. E-CAI can be
utilized to estimate a value of a codon adaptation index.

[0087] Various modifications are contemplated herein. In some cases, codons can be
interchanged. For example, a sequence can be modified to replace AGA with AGG. In other

cases, CCC is replaced with CCT. In other cases, AGC is replaced with TCC. In other cases,
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CCC is replaced with CCG. Any of the non-limiting replacements provided in Table 1 can be
applied to modify a nucleic acid. Any number of codons can be interchanged in a nucleic
acid. In some cases, at least 1, at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at
least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least
16, at least 17, at least 18, at least 19, at least 20, at least 21, at least 22, at least 23, at least
24 at least 25, at least 26, at least 27, at least 28, at least 29, at least 30, at least 32, at least
34, at least 36, at least 38, at least 40, at least 42, at least 44, at least 46, at least 48, or up to
50 codons can be replaced. In an embodiment, a engineered polynucleotide comprises 3
codon modifications. In an embodiment, a engineered polynucleotide comprises 16 codon
modifications. In an embodiment, a engineered polynucleotide comprises 3-5, 5-10, 5-15, 10-
15, 10-20, 15-20, 1-20, 12-20, 12-25, 15-30, or 15-25 codon modifications. In an
embodiment, a engineered polynucleotide comprises two codon modifications that are: AGA
to AGG and at least one of: CCT to CCC, AGC to TCC, or CCC to CCG. In an embodiment,
a engineered polynucleotide comprises three codon modifications that are: AGA to AGG and
at least two of: CCT to CCC, AGC to TCC, or CCC to CCG. In an embodiment, a engineered
polynucleotide comprises four codon modifications that are: AGA to AGG, CCT to CCC,
AGC to TCC, and CCC to CCG. Additional modifications can comprise any of the codon
modifications provided in Table 1 in combination with any of the above codons and/or any
additional modifications possible from Table 1. In an embodiment, a nucleic acid is modified
such that AGA is replaced with AGG and CCT is replaced with CCC. In an embodiment, a
nucleic acid is modified such that AGA is replaced with AGG and AGC is replaced with
TCC. In an embodiment, a nucleic acid is modified such that AGA is replaced with AGG and
CCC is replaced with CCG.

Table 1. Non-limiting, exemplary codons that can be interchanged for modification of

nucleic acids. Thymine can be replaced with uracil in the below codons

AA Codons AA Codons

Ala GCT, GCC, GCA, GCG Leu | TTA, TTG, CTT, CTC, CTA, CTG
Arg | CGT, CGC, CGA, CGG, AGA, Lys | AAA, AAG

Asn | AGG Met | ATG

Asp | AAT, AAC Phe | TTT, TTC

Cys | GAT, GAC Pro | CCT, CCC, CCA, CCU

GIn | TGT, TGC Ser | TCT, TCC, TCA, TCG, AGT, AGC
Glu | CAA CAG Thr | ACT, ACC, ACA, ACG
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AA Codons AA Codons
Gly | GAA, GAG Trp | TGG
His | GGT, GGC, GGA, GGG Tyr | TAT, TAC
Ile | CAT, CAC Val | GTT, GTC, GTA, GTG
Start | ATT, ATC, ATA Stop | TAA, TGA, TAG
ATG

[0088] In some embodiments, a engineered polynucleotide sequence can comprise a viral
vector sequence. In some embodiments, a viral vector sequence can be a scAAV vector
sequence. In some embodiments, a AAV vector sequence can be of serotype AAV1, AAV2,
AAV3, AAV4, AAV5, AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAV12, or any
combination thereof. In some embodiments, an AAV vector sequence can be of the AAV2
serotype. In some embodiments, a viral vector sequence can comprise sequences of at least 2
AAYV serotypes. In some embodiments, at least two serotypes can be selected from AAV1,
AAV2, AAV3, AAV4, AAVS, AAV6, AAVS, AAV9, AAV11, and AAV12.

[0089] In some cases, a modification can also comprise a chemical modification. Modified
nucleic acids can comprise modifications of their backbones, sugars, or nucleobases, and
even novel bases or base pairs. Modified nucleic acids can have improved chemical and/or
biological stability. Decoration with diverse chemical substituents (e.g., hydrophobic groups)
can also yield improved properties and functionalities such as new structural motifs and
enhanced target binding.

[0090] Exemplary chemical modification includes but are not limited to: 2°F, 2’-fluoro;
2°0OMe, 2’-0O-methyl; LNA, locked nucleic acid; FANA, 2'-fluoro arabinose nucleic acid;
HNA, hexitol nucleic acid; 2’'MOE, 2’-O-methoxyethyl; ribuloNA, (1°-3)-B-L-ribulo nucleic
acid; TNA, a-L-threose nucleic acid; tPhoNA, 3’-2’ phosphonomethyl-threosyl nucleic acid;
dXNA, 2’-deoxyxylonucleic acid; PS, phosphorothioate; phNA, alkyl phosphonate nucleic
acid; PNA, and peptide nucleic acid.

Dual expression

[0091] Described herein, in some aspects, is an engineered polynucleotide comprising one or
more expression cassettes for expressing a peptide (e.g., CNP), a fusion protein (e.g., CNP
fusion protein), or a therapeutic. In some embodiments, the one or more expression cassettes
encode a contiguous polypeptide. In some embodiments, the contiguous polypeptide
comprises a protease peptide sequence. In some embodiments, the protease peptide sequence

is cleavable by a protease expressed endogenously in a cell. Non-limiting example of the
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protease can include a serine endoprotease, an aspartic endoprotease, a cysteine thiol
endoprotease, a metalloendoprotease, or a glutamic acid and threonine endoprotease. In some
embodiments, the protease peptide sequence is cleavable by a serine endoprotease. In some
embodiments, the protease peptide sequence is cleavable by Furin. In some embodiments, the
contiguous polypeptide comprises a protease cleavable sequence. In some embodiments, the
protease cleavable sequence can be cleaved by any one of the proteases described herein. In
some embodiments, the protease cleavable sequence can be cleaved by Furin. In some
embodiments, the contiguous polypeptide comprises a self-cleaving polypeptide sequence. In
some embodiments, the self-cleaving polypeptide sequence comprises a 2A self-cleaving
peptide sequence. Non-limiting examples of the 2A self-cleaving peptide sequence can
include T2A, P2A, E2A, F2A, or a combination thereof. In some embodiments, the self-
cleaving polypeptide sequence comprises a F2A peptide sequence. In some embodiments, the
contiguous polypeptide comprises a protease cleavable sequence and a self-cleaving
polypeptide sequence. For example, the contiguous polypeptide described herein can
comprise a Furin-F2A fusion polypeptide sequence. In some embodiments, the engineered
polynucleotide comprises a viral vector such as an AAV vector.

[0092] In some embodiments, the engineered polynucleotide comprises one or more
promoters or IRES. In some embodiments, the expression cassette comprises one or more
promoters or internal ribosome entry sites (IRES). In some embodiments, the expression
cassette is under expression control of a promoter. In some embodiments, the expression
cassette is under expression control of a promoter. In some embodiments, expression cassette
can further exert expression control via at least one IRES.

[0093] In some embodiments, the engineered polynucleotide comprises at least two, at least
three, at least four, at least five, or more expression cassettes. In some embodiments, the
engineered polynucleotide comprises two expression cassettes. In some embodiments, the
CNP or the CNP fusion protein (e.g., a CNP-Fc fusion protein) and at least one additional
therapeutic are each expressed from an expression cassette.

[0094] In some embodiments, the at least one additional therapeutic is an inhibitor targeting a
cytokine (e.g., a tumor necrosis factor). In some embodiments, the at least one additional
therapeutic can be an antibody targeting the cytokine or an inhibitory nucleic acid targeting
the transcript of the cytokine. For example, the at least one additional therapeutic can be an
inhibitory RNA such as short interfering RNA (siRNA), short hairpin RNA (shRNA),
microRNA (miRNA), double-stranded RNA (dsRNA), transfer RNA (tRNA), ribosomal
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RNA (rRNA), or heterogeneous nuclear RNA (hnRNA) that targets the transcript of the
cytokine for degradation, thus decreasing the expression of the cytokine in a cell.

[0095] In some embodiments, the at least one additional therapeutic is a VEGF inhibitor. For
example, Fig. 25B illustrates functional analysis of dually expressed a CNP fusion (Fc4-
CNP36) and an VEGF inhibitor (Aflibercept). In some embodiments, the VEGF inhibitor
comprises an inhibitory RNA for targeting and degrading the VEGF transcript. In some
embodiments, the VEGF inhibitor comprises an antibody or a fragment thereof. In some
embodiments, the VEGF antibody binds to VEGF to decrease neovascularization signaling
comprising the VEGF signaling transduction pathway. In some embodiments, the VEGF
antibody binds to VEGF-A, VEGF-B, VEGF-C, VEGF-D, or a combination thereof. In some
embodiments, the VEGF antibody binds to one or more isoforms of VEGF-A, including
VEGF121, VEGF145, VEGF 148, VEGF162, VEGF165, VEGF165b, VEGF 183, VEGF189,
or VEGF206. In some embodiments, the antibody comprises monovalent Fab’, a divalent
Fab2, a F(ab)'3 fragments, a single-chain variable fragment (scFv), a bis-scFv, (scFv)2, a
diabody, a minibody, a nanobody, a triabody, a tetrabody, a disulfide stabilized Fv protein
("dsFv"), a single-domain antibody (sdAb), an Ig NAR, a camelid antibody, or a combination
thereof, a binding fragment thereof, or a chemically modified derivative thereof. Non-limiting
examples of VEGF antibodies include ranibizumab or bevacizumab. In some embodiments,
the VEGF antibody comprises a polypeptide sequence that is at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or more identical to any one

of SEQ ID NOs: 21-27 (Table 2), or a combination thereof, or a fragment thereof.

Table 2. Non-limiting examples of polypeptide sequences of VEGF antibodies

SE | Polypeptide sequence of VEGF antibody
Q
ID
NO
SE | EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVG
Q WINTYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYP
ID | YYYGTSHWYFDVWGQGTLVTVSS

NO
121
SE | DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSS
Q LHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEI
ID | KRTVAA

NO
122
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SE | Polypeptide sequence of VEGF antibody
Q
ID

NO

SE | EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVG
Q WINTYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYP
ID | YYYGTSHWYFDVWGQGTLVTVSSGGGGSGGGGSGGGGSGGGGSDIQLTQS
NO | PSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS
:23 | RESGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVAA

SE | EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVG
Q WINTYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYP
ID | YYYGTSHWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
NO | VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
124 | YICNVNHKPSNTKVDKKVEPK SCDKTHL

SE | DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSS
Q LHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEI
ID | KRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
NO | NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
125 | NRGEC

SE | DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSS
Q LHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEI
ID | KRTVAAGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAA
NO | SGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTYAADFKRRFTFSLDT
126 | SKSTAYLOQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTLVTVSS

SE | MEIVMTQSPSTLSASVGDRVITCQASEITHSWLAWY QQKPGKAPKLLIYLAS
Q TLASGVPSRFSGSGSGAEFTLTISSLQPDDFATYYCQONVYLASTNGANFGQG
ID | TKLTVLGGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCT
NO | ASGFSLTDYYYMTWYV RQAPGKGLEWVGFIDPDDDP YYATWAKGRF

:27 | TISRDNSKNT LYLOMNSLRA EDTAVYYCAG
GDHNSGWGLDIWGQGTLVTVSS

[0096] In some embodiments, the VEGF inhibitor is not an antibody. For example, the VEGF
inhibitor described herein can comprise a VEGF receptor, a combination of VEGF receptors,
or a fragment thereof for binding to VEGF for inhibiting or decreasing VEGF signaling
transduction pathway. VEGF receptor can include a VEGF receptor 1 (FLT1), a VEGF
receptor 2 (KDR/FLK1), a VEGF receptor 3 (FLT4), a fragment thereof, or a combination
thereof. In some embodiments, the VEGF receptor can be a soluble VEGF receptor. For
example, the soluble VEGF receptor can comprise a soluble VEGFR1, a soluble VEGFR2, a

soluble VEGFR3, a soluble fragment thereof, or a combination thereof. In some
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embodiments, the non-antibody VEGF inhibitor comprises at least one of FLT1, KDR/FLKI1,
FLT4, a fragment thereof, or a combination thereof. In some embodiments, the non-antibody
VEGF inhibitor comprises at least one of soluble FLT1, soluble KDR/FLK1, soluble FLT4, a
fragment thereof, or a combination thereof. In some embodiments, the non-antibody inhibitor
VEGF comprises a VEGF-Trap. In some embodiments, the non-antibody VEGF inhibitor
comprises a polypeptide sequence that is at least 70%, at least 75%, at least 80%, is at least
85%, at least 90%, at least 95%, at least 99%, or more identical to any one of SEQ ID NOs:
31-34 (Table 3).

Table 3. Non-limiting examples of non-antibody VEGF inhibitors

SEQ
ID NO [ Non-antibody VEGF inhibitor

SEQ LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVFCTKTS
ID DTVCDSCEDSTYTQLWNWYVPECLSCGSRCSSDQVETQACTREQNRICTC
NO: RPGWYCALSKQEGCRLCAPLRKCRPGFGVARPGTETSDVVCKPCAPGTF
31 SNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPV
STRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGDEPKSCDKTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK
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SEQ

ID NO [ Non-antibody VEGF inhibitor

SEQ DTGRPFVEMY SEIPEITHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGK
D RIIWDSRKGFIISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVVL
NO: SPSHGIELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDLK

32

TQSGSEMKKFLSTLTIDGVTRSDQGLYTCAASSGLMTKKNSTFVRVHEK

-34-




WO 2023/173086 PCT/US2023/064136

SEQ

ID NO [ Non-antibody VEGF inhibitor

SEQ DTGRPFVEMY SEIPEITHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGK
D RIIWDSRKGFIISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVVL
NO: SPSHGIELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDLK

33

TQSGSEMKKFLSTLTIDGVTRSDQGLYTCAASSGLMTKKNSTFVRVHEK
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLV
KGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK
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SEQ
ID NO [ Non-antibody VEGF inhibitor
SEQ SDTGRPFVEMY SEIPEITHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDG

ID KRIIWDSRKGFIISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVV
NO: LSPSHGIELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDL
34 KTQSGSEMKKFLSTLTIDGVTRSDQGLYTCAASSGLMTKKNSTFVRVHE

KDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPG

Modified capsid

[0097] Provided herein are modified adeno-associated virus (AAV) capsid-containing
compositions and methods of using the same. A modified AAV capsid can comprise
exogenous sequences as compared to an otherwise comparable unmodified AAV capsid.
Exogenous sequences can refer to exogenous polypeptide sequences. AAV capsids can be
modified to confer upon them, and any compositions and/or methods in which they are
utilized, improved functionality thereby resulting in better therapeutics, particularly for ocular
use.

[0098] The AAV wild-type (WT) genome contains at least three genes: rep, cap, and X. The
X gene is located at the 3’ end of the genome (nucleotides 3929-4393 in AAV2) and seems to
code for a protein with supportive function in genome replication. Significantly more
information is available for rep and cap. The rep gene is located in the first half of the AAV
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WT genome and codes for a family of non-structural proteins (Rep proteins) required for
viral transcription control and replication as well as packaging of viral genomes into the
newly produced, pre-assembled capsids. The second half of the AAV genome contains

the cap gene, which codes for the viral proteins (VPs) VP1, VP2, and VP3, and the assembly-
activating protein (AAP). Transcription of all VPs, which are the capsid monomers, is
controlled by a single promoter (p40 in case of AAV2) resulting in a single mRNA. Splicing
(VP1) and an unusual translational start codon (VP2) are responsible for an approximately 10
times lower presence of VP1 and VP2 compared with VP3. When encoded by a single gene,
AAYV VPs share most of their amino acids. Specifically, the entire VP3 sequence is also
contained within VP2 and VP1 (“common VP3 region”), and also VP2 and VP1 share
approximately 65 amino acids (“common VP1/VP2 region”). Only VP1 contains a unique
sequence at its N terminus (approximately 138 amino acids, VP1 unique). AAP was
identified in 2010 as a 23 kDa protein encoded in an alternative cap ORF. It is used for
stabilizing and transporting newly produced VP proteins from the cytoplasm into the cell
nucleus. While AAV serotypes 1-3, 6-9, and rh10 failed to produce capsids in the absence of
AAP, alow but detectable capsid production was reported for AAV4 and AAVS.

[0099] In an aspect, an AAV can comprise a modification. A modification can be of a rep,
cap, and/or X coding polypeptide sequence of an AAV. In some cases, the modification can
be of a cap polypeptide. A cap polypeptide can be modified in any one of the VP domains,
for example VP1, VP2, and/or VP3. In some cases, VP1 is modified. In some cases, VP2 is
modified. In some cases, VP3 is modified. In some aspects, two or all of the VP domains can
be modified. In some cases, VP1 and VP2 are modified. In some cases, VP1 and VP3 are
modified. Additionally, VP2 and VP3 can be modified or VP1, VP2, and VP3 are modified.
Other combinations are contemplated, such as modifications in Rep and Cap, Cap and X, Rep
and X, and/or Rep, Cap, and X. Any combination of domains can be modified such as any
one of the aforementioned VP modifications in conjunction with a Rep and/or X
modification. In some cases, Rep and VP1 and/or VP2 are modified. In some aspects, a
subject Rep is modified. A rep modification can comprise a modification as provided herein
and can be in at least one of Rep 78, Rep 68, Rep 52 or Rep 40. In some cases, a Rep is of a
different AAV serotype than a subject capsid.

[00100] In some cases, a modification is of an AAV capsid. Capsids of AAV serotypes are
assembled from 60 VP monomers with approximately 50 copies of VP3, 5 copies of VP2,
and 5 copies of VP1. Topological prominent capsid surface structures are pores or “channel-

like-structures” at each fivefold, depressions at each twofold, and three protrusions
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surrounding each threefold axis of symmetry. The pores allow exchange between the capsid
interior and the outside. The depressions, more precisely the floor at each twofold axis, are
the thinnest part of the viral capsid. The protrusions around the threefold axis harbor five of
the nine so-called variable regions (VRs). Specifically, VR-1V, -V, and -VIII form loops
(loop 1-4) at the top of the protrusions, while VR-VI and -VII are found at their base. VRs
differ between serotypes and are responsible for serotype-specific variations in antibody and
receptor binding. Because of their exposed positions and their function in receptor binding,
VRs forming loops of the protrusions are ideal positions for capsid modifications aiming to
re-direct or expand AAYV tropism (cell surface targeting). While a re-directed tropism (vector
re-targeting) combines ablation of natural receptor binding, for example by site-directed
mutagenesis, with insertion of a ligand that mediates transduction through a novel non-
natural AAYV receptor, AAV vectors with tropism expansion gain the ability to transduce cells
through an extra receptor while maintaining their natural receptor binding abilities.
[00101] In some aspects, a modification of an AAV capsid, can refer to an insertion of an
exogenous polypeptide sequence. In other aspects, a modification can refer to a deletion in a
polypeptide sequence. A modification can also refer to a modification of at least one amino
acid residue, canonical or non-canonical, in a polypeptide sequence.
[00102] An insertion can comprise inserting at least 1 exogenous amino acid residue into a
sequence coding an AAV capsid. The amino acid can refer to a canonical amino acid or a
non-canonical amino acid. Any number of amino acid residues can be inserted. In some
cases, an insertion site can be in the GH loop, or loop IV, of the AAV capsid protein, e.g., in
a solvent-accessible portion of the GH loop, or loop IV, of the AAV capsid protein.
[00103] In some cases, a modification comprises insertion of an exogenous polypeptide
sequence that comprises a sequence of Formula 1: X0-X1-X2-X1-X3-X1-X1-X4 (SEQ ID
NO: 41). In some cases, X0 is Valine (V), Isoleucine (I), Leucine (L), Phenylalanine (F),
Tryptophan (W), Tyrosine (Y) or Methionine (M). In some cases, X1 is Alanine (A),
Asparagine (N), Glutamine (Q), Serine (S), Threonine (T), Glutamic Acid (E), Aspartic Acid
(D), Lysine (K), Arginine (R), or Histidine (H). In some cases, X2 is V, I, L, or M, where X3
isE, S, or Q. In some cases, X4 is K, R, E, or A. In some cases, Formula 1 further comprises
X5. X5 can be Proline (P) or R.
[00104] In some cases, Formula 1 comprises: L-A-L-G- X3-X1-X1-X4 (SEQ ID NO: 42),
L-K-L-G- X3-X1-X1-X4 (SEQ ID NO: 43), or V-K-L-G-X3-X1-X1-X4 (SEQ ID NO: 44).
In some cases, Formula 1 comprises V-K-L-G-X3-X1-X1-X4 (SEQ ID NO: 45). In some
cases, an exogenous polypeptide is V-K-L-G-X3-X1-T-X4 (SEQ ID NO: 46) and/or V-K-L-
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G-X3-X1-X1-K (SEQ ID NO: 47). In some cases, an exogenous polypeptide comprises L-A-
L-G- X3-X1-X1-X4 (SEQ ID NO: 48). In some cases, an exogenous polypeptide comprises
L-A-L-G- X3-X1-T-X4 (SEQ ID NO: 49) and/or L-A-L-G-X3-X1-S-X4 (SEQ ID NO: 50).
In some cases, an exogenous polypeptide comprises: L-A-L-G- X3-X1-T-R (SEQ ID NO:
51), L-A-L-G- X3-X1-T-K (SEQ ID NO: 52), L-A-L-G- X3-X1-T-E (SEQ ID NO: 53),
and/or L-A-L-G- X3-X1-T-A (SEQ ID NO: 54). In some cases, an exogenous polypeptide
comprises L-A-L-G- X3-X1-S-K (SEQ ID NO: 56). In some cases, an exogenous
polypeptide comprises L-K-L-G-X3-X1-X1-X4 (SEQ ID NO: 57). In some cases, an
exogenous polypeptide comprises: L-K-L-G- X3-X1-T-X4 (SEQ ID NO: 58). In some cases,
an exogenous polypeptide comprises: L-K-L-G- X3-X1-T-K (SEQ ID NO: 59).

[00105] In some cases, an exogenous polypeptide comprises a sequence of Formula 1. In
some cases, a sequence of Formula I comprises a polypeptide sequence having at least 60%,
62%, 64%, 66%, 68%, 70%, 72%, 74%, 76%, 78%, 80%, 82%, 84%, 86%, 88%, 90%, 92%,
94%, 96%, 98%, or up to about 100% identity with a sequence of Table 4. In some cases, an
exogenous polypeptide is one of Table 4 with 0-2 modifications to a residue.

[00106] In some cases, at least 2 of the exogenous polypeptides, such as those described by
Formula 1, are inserted into a capsid sequence of an AAV provided herein. The at least 2
exogenous polypeptides can be inserted into the same location or at different locations. In an
aspect, any one of the exogenous polypeptide sequences provided in Table 4 can be inserted
into an unmodified AAV capsid sequence, such as those wildtype sequences provided in

Table 5, to generate a modified AAV capsid.

Table 4. Exemplary exogenous polypeptide sequences that can be inserted into AAV
capsids (exemplary insertion sites are shown for AAV2 but comparable locations of

other AAYV serotypes are also contemplated)

SEQID Modified Capsid Region

NO Clone No. of AAV2 Exogenous Polypeptide Sequence
61 V466 453 LALGETTRPA

62 V467 587 LALGETTKPA

63 V468 452 ALGETTKP

64 V471 452 ALGETTKP

65 V471 587 LALGETTKPA

66 AMIOS1 587 LKLGQTTKPK
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67 AMIO052 587 LALGQTTKPK

68 AMIO53 587 LKLGQTTKPA

69 AMIO54 587 LALGQTTKPA

70 AMI097 453 LALGQTTKPA

71 AMI098 587 LALGQTTEPA

72 AMI099 588 LALGQTTKPA

73 AMI100 585 LALGQTTKPA

74 AMI101 587 VALGQTTKPA

75 AMI102 586 LALGESTARG

76 AMI103 586 LALGETSKRA

77 AMI104 586 LALGQSTKPA

78 AMI105 452 LALGQTTKPA

79 AMI106 453 LALGQTTKPA

80 AMI106 587 LALGQTTKPA

81 AMI107 587 LALGQTTKPALALGQTTKPA

82 AMI110 587 VKLGQTTKPA

SEQID

NO Clone Modified AAV2 Capsid Sequence
MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHLYKQISSQSGASNDNHYFGY

91 V466 STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGLALGETTRPATTTQSRLQFSQAGAS
DIRDQSRNWLPGPCYRQQRVSKTSADNNNSEYSWTGATK
YHLNGRDSLVNPGPAMASHKDDEEKFFPQSGVLIFGKQGS
EKTNVDIEKVMITDEEEIRTTNPVATEQYGSVSTNLQRGNR
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QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

91

V467

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGNLALGETTKPAR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVY SEPRPIGTRYLTRNL

93

V468

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHLYKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
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YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSALGETTKPGTTTQSRLQFSQAGASDIR
DQSRNWLPGPCYRQQRVSKTSADNNNSEYSWTGATKYHL
NGRDSLVNPGPAMASHKDDEEKFFPQSGVLIFGKQGSEKT
NVDIEKVMITDEEEIRTTNPVATEQYGSVSTNLQRGNRQAA
TADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDGHFHP
SPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFASFITQY
STGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVNVDEFT
VDTNGVYSEPRPIGTRYLTRNL

94

V4712

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSALGETTKPGTTTQSRLQFSQAGASDIR
DQSRNWLPGPCYRQQRVSKTSADNNNSEYSWTGATKYHL
NGRDSLVNPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKT
NVDIEK VMITDEEEIRTTNPVATEQYGSVSTNLQRGNLALG
ETTKPARQAATADVNTQGVLPGMVWQDRDVYLQGPIWA
KIPHTDGHFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFS
AAKFASFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSN
YNKSVNVDFTVDTNGVYSEPRPIGTRYLTRNL

95

AMIOS1

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
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GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSY AHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGNLKLGQTTKPKR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

96

AMIO052

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLK YNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGNLALGQTTKPKR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL
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97

AMIOS3

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLK YNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGNLKLGQTTKPAR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

98

AMIO54

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
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MITDEEEIRTTNPVATEQYGSVSTNLQRGNLALGQTTKPAR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

99

AMI097

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLK YNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGLALGQTTKPATTTQSRLQFSQAGAS
DIRDQSRNWLPGPCYRQQRVSKTSADNNNSEYSWTGATK
YHLNGRDSLVNPGPAMA SHKDDEEKFFPQSGVLIFGKQGS
EKTNVDIEK VMITDEEEIRTTNPVATEQYGSVSTNLQRGNR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

100

AMIO098

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTINTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHLYKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
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AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGNLALGQTTEPAR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

101

AMI099

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGNRLALGQTTKPA
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

102

AMI100

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
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TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRLALGQTTKPAGNR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

103

AMI01

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATK YHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGNVALGQTTKPAR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
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FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

104

AMI102

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGLALGESTARGNR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

105

AMI103

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
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PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGLALGETSKRANR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

106

AMI104

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGLALGQSTKPANR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG
HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

107

AMI105

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHLYKQISSQSGASNDNHYFGY
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STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSLALGQTTKPAGTTTQSRLQFSQAGAS
DIRDQSRNWLPGPCYRQQRVSKTSADNNNSEYSWTGATK

YHLNGRDSLVNPGPAMA SHKDDEEKFFPQSGVLIFGKQGS
EKTNVDIEK VMITDEEEIRTTNPVATEQYGSVSTNLQRGNR
QAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTDG

HFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFAS

FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVN
VDFTVDTNGVYSEPRPIGTRYLTRNL

108

AMI106

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGLALGQTTKPATTTQSRLQFSQAGAS
DIRDQSRNWLPGPCYRQQRVSKTSADNNNSEYSWTGATK
YHLNGRDSLVNPGPAMASHKDDEEKFFPQSGVLIFGKQGS
EKTNVDIEKVMITDEEEIRTTNPVATEQYGSVSTNLQRGNL
ALGQTTKPARQAATADVNTQGVLPGMVWQDRDVYLQGPI
WAKIPHTDGHFHPSPLMGGFGLKHPPPQILIKNTPVPANPST
TFSAAKFASFITQYSTGQVSVEIEWELQKENSKRWNPEIQY
TSNYNKSVNVDFTVDTNGVYSEPRPIGTRYLTRNL

109

AMIN07

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
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YDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGNLALGQTTKPAL
ALGQTTKPARQAATADVNTQGVLPGMVWQDRDVYLQGPI
WAKIPHTDGHFHPSPLMGGFGLKHPPPQILIKNTPVPANPST
TFSAAKFASFITQYSTGQVSVEIEWELQKENSKRWNPEIQY
TSNYNKSVNVDFTVDTNGVYSEPRPIGTRYLTRNL

110

AMI110

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHK
DDSRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKA
YDRQLDSGDNPYLK YNHADAEFQERLKEDTSFGGNLGRA
VFQAKKRVLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSG
TGKAGQQPARKRLNFGQTGDADSVPDPQPLGQPPAAPSGL
GTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWM
GDRVITTSTRTWALPTYNNHL YKQISSQSGASNDNHYFGY
STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTQNDGTTTIANNLTSTVQVFTDSEYQLPYVLGS
AHQGCLPPFPADVFMVPQYGYLTLNNGSQAVGRSSFYCLE
YFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRLMNPL
IDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNWL
PGPCYRQQRVSKTSADNNNSEYSWTGATK YHLNGRDSLV
NPGPAMA SHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKV
MITDEEEIRTTNPVATEQYGSVSTNLQRGNVAKGQTTKPA
RQAATADVNTQGVLPGMVWQDRDVYLQGPIWAKIPHTD
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GHFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFA
SFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSV
NVDFTVDTNGVYSEPRPIGTRYLTRNL

Table 5. Exemplary wild type AAV capsid polypeptide sequences

SEQ
ID NO

AAV
Serotype

WT Polypeptide Sequence

121

AAV2

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHKDDSR
GLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKAYDRQLDS
GDNPYLKYNHADAEFQERLKEDTSFGGNLGRAVFQAKKRVLEP
LGLVEEPVKTAPGKKRPVEHSPVEPDSSSGTGKAGQQPARKRLN
FGQTGDADSVPDPQPLGQPPAAPSGLGTNTMATGSGAPMADNN
EGADGVGNSSGNWHCDSTWMGDRVITTSTRTWALPTYNNHLY
KQISSQSGASNDNHYFGYSTPWGYFDFNRFHCHFSPRDWQRLIN
NNWGFRPKRLNFKLFNIQVKEVTQNDGTTTIANNLTSTVQVFTD
SEYQLPYVLGSAHQGCLPPFPADVFMVPQYGYLTLNNGSQAVG
RSSFYCLEYFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQSLDRL
MNPLIDQYLYYLSRTNTPSGTTTQSRLQFSQAGASDIRDQSRNW
LPGPCYRQQRVSKTSADNNNSEYSWTGATKYHLNGRDSLVNPG
PAMASHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKVMITDEEEI
RTTNPVATEQYGSVSTNLQRGNRQAATADVNTQGVLPGMVWQ
DRDVYLQGPIWAKIPHTDGHFHPSPLMGGFGLKHPPPQILIKNTP
VPANPSTTFSAAKFASFITQYSTGQVSVEIEWELQKENSKRWNPE
IQYTSNYNKSVNVDFTVDTNGVYSEPRPIGTRYLTRNL

122

AAV4

MTDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDNA
RGLVLPGYKYLGPGNGLDKGEPVNAADAAALEHDKAYDQQLK
AGDNPYLKYNHADAEFQQRLQGDTSFGGNLGRAVFQAKKRVL
EPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGKKGKQPAKKK
LVFEDETGAGDGPPEGSTSGAMSDDSEMRAAAGGAAVEGGQG
ADGVGNASGDWHCDSTWSEGHVTTTSTRTWVLPTYNNHLYKR
LGESLQSNTYNGFSTPWGYFDFNRFHCHFSPRDWQRLINNNWG
MRPKAMRVKIFNIQVKEVTTSNGETTVANNLTSTVQIFADSSYE
LPYVMDAGQEGSLPPFPNDVFMVPQYGYCGLVTGNTSQQQTDR
NAFYCLEYFPSQMLRTGNNFEITYSFEK VPFHSMYAHSQSLDRL
MNPLIDQYLWGLQSTTTGTTLNAGTATTNFTKLRPTNFSNFKKN
WLPGPSIKQQGFSKTANQNYKIPATGSDSLIKYETHSTLDGRWS
ALTPGPPMATAGPADSKFSNSQLIFAGPKQNGNTATVPGTLIFTS
EEELAATNATDTDMWGNLPGGDQSNSNLPTVDRLTALGAVPG
MVWQNRDIYYQGPIW AKIPHTDGHFHPSPLIGGFGLKHPPPQIFI
KNTPVPANPATTFSSTPVNSFITQYSTGQVSVQIDWEIQKERSKR
WNPEVQFTSNYGQQNSLLWAPDAAGK YTEPRAIGTRYLTHHL

123

AAVS5

MSFVDHPPDWLEEVGEGLREFLGLEAGPPKPKPNQQHQDQARG
LVLPGYNYLGPGNGLDRGEPVNRADEVAREHDISYNEQLEAGD
NPYLKYNHADAEFQEKLADDTSFGGNLGKAVFQAKKRVLEPFG
LVEEGAKTAPTGKRIDDHFPKRKKARTEEDSKPSTSSDAEAGPS
GSQQLQIPAQPASSLGADTMSAGGGGPLGDNNQGADGVGNAS
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GDWHCDSTWMGDRVVTKSTRTWVLPSYNNHQYREIKSGSVDG
SNANAYFGYSTPWGYFDFNRFHSHWSPRDWQRLINNYWGFRP
RSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFTDDDYQLPYV
VGNGTEGCLPAFPPQVFTLPQYGYATLNRDNTENPTERSSFFCLE
YFPSKMLRTGNNFEFTYNFEEVPFHSSFAPSQNLFKLANPLVDQ
YLYRFVSTNNTGGVQFNKNLAGRYANTYKNWFPGPMGRTQG
WNLGSGVNRASVSAFATTNRMELEGASYQVPPQPNGMTNNLQ
GSNTYALENTMIFNSQPANPGTTATYLEGNMLITSESETQPVNR
VAYNVGGQMATNNQSSTTAPATGTYNLQEIVPGSVWMERDVY
LQGPIWAKIPETGAHFHPSPAMGGFGLKHPPPMMLIKNTPVPGNI
TSFSDVPVSSFITQYSTGQVTVEMEWELKKENSKRWNPEIQYTN
NYNDPQFVDFAPDSTGEYRTTRPIGTRYLTRPL

124

AAV6

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDD
GRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYDQQL
KAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRV
LEPFGLVEEGAKTAPGKKRPVEQSPQEPDSSSGIGKTGQQPAKK
RLNFGQTGDSESVPDPQPLGEPPATPAAVGPTTMASGGGAPMA
DNNEGADGVGNASGNWHCDSTWLGDRVITTSTRTWALPTYNN
HLYKQISSASTGASNDNHYFGYSTPWGYFDFNRFHCHFSPRDW
QRLINNNWGFRPKRLNFKLFNIQVKEVTTNDGVTTIANNLTSTV
QVFSDSEYQLPYVLGSAHQGCLPPFPADVFMIPQYGYLTLNNGS
QAVGRSSFYCLEYFPSQMLRTGNNFTFSYTFEDVPFHSSYAHSQ
SLDRLMNPLIDQYLYYLNRTQNQSGSAQNKDLLFSRGSPAGMS
VQPKNWLPGPCYRQQRVSKTK TDNNNSNFTWTGASKYNLNGR
ESIINPGTAMA SHKDDKDKFFPMSGVMIFGKESAGASNTALDNV
MITDEEEIKATNPVATERFGTVAVNLQSSSTDPATGDVHVMGAL
PGMVWQDRDVYLQGPIWAKIPHTDGHFHPSPLMGGFGLKHPPP
QILIKNTPVPANPPAEFSATKFASFITQYSTGQVSVEIEWELQKEN
SKRWNPEVQYTSNYAKSANVDFTVDNNGLYTEPRPIGTRYLTR
PL

125

AAVI11

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDD
GRGLVLPGYKYLGPFNGLDKGEPVNAADAAALEHDKAYDQQL
KAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQAKKRYV
LEPLGLVEEGAKTAPGKKRPLESPQEPDSSSGIGKKGKQPARKR
LNFEEDTGAGDGPPEGSDTSAMSSDIEMRAAPGGNAVDAGQGS
DGVGNASGDWHCDSTWSEGKVTTTSTRTWVLPTYNNHLYLRL
GTTSSSNTYNGFSTPWGYFDFNRFHCHF SPRDWQRLINNNWGL
RPKAMRVKIFNIQVKEVTTSNGETTVANNLTSTVQIFADSSYELP
YVMDAGQEGSLPPFPNDVFMVPQYGYCGIVTGENQNQTDRNAF
YCLEYFPSQMLRTGNNFEMAYNFEKVPFHSMYAHSQSLDRLMN
PLLDQYLWHLQSTTSGETLNQGNAATTFGKIRSGDFAFYRKNW
LPGPCVKQQRFSKTASQNYKIPASGGNALLKYDTHYTLNNRWS
NIAPGPPMATAGPSDGDFSNAQLIFPGPSVIGNTTTSANNLLETS
EEEIAATNPRDTDMFGQIADNNQNATTAPITGNVTAMGVLPGM
VWQNRDIYYQGPIWAKIPHADGHFHPSPLIGGFGLKHPPPQIFIK
NTPVPANPATTFTAARVDSFITQYSTGQVAVQIEWEIEKERSKR
WNPEVQFTSNYGNQSSMLWAPDTTGKYTEPRVIGSRYLTNHL

126

AAVI12

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDN
GRGLVLPGYKYLGPFNGLDKGEPVNEADAAALEHDKAYDKQL
EQGDNPYLKYNHADAEFQQRLATDTSFGGNLGRAVFQAKKRIL
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EPLGLVEEGVKTAPGKKRPLEKTPNRPTNPDSGKAPAKKKQKD
GEPADSARRTLDFEDSGAGDGPPEGSSSGEMSHDAEMRAAPGG
NAVEAGQGADGVGNASGDWHCDSTWSEGRVTTTSTRTWVLPT
YNNHLYLRIGTTANSNTYNGFSTPWGYFDFNRFHCHFSPRDWQ
RLINNNWGLRPKSMR VKIFNIQVKEVTTSNGETTVANNLTSTVQ
IFADSTYELPYVMDAGQEGSFPPFPNDVFMVPQYGYCGVVTGK
NONQTDRNAFYCLEYFPSQMLRTGNNFEVSYQFEKVPFHSMYA
HSQSLDRMMNPLLDQYLWHLQSTTTGNSLNQGTATTTYGKITT
GDFAYYRKNWLPGACIKQQKFSKNANQNYKIPASGGDALLKY
DTHTTLNGRWSNMAPGPPMATAGAGDSDFSNSQLIFAGPNPSG
NTTTSSNNLLFTSEEEIATTNPRDTDMFGQIADNNQNATTAPHIA
NLDAMGIVPGMVWQNRDIYYQGPIWAKVPHTDGHFHPSPLMG
GFGLKHPPPQIFIKNTPVPANPNTTFSAARINSFLTQYSTGQVAV
QIDWEIQKEHSKRWNPEVQFTSNYGTQNSMLWAPDNAGNYHE

LRAIGSRFLTHHL

[00107] Similarly, a deletion can comprise deleting at least 1 amino acid residue in a
sequence that codes for an AAV capsid. Any number of amino acids can be deleted. In some
cases, at least, orat most: 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25,26, 27,28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44 45, 46,
47, 48, 49, or up to about 50 exogenous amino acid residues can be inserted and/or deleted in
a polypeptide sequence that codes for an AAV capsid. In some cases, at least or at most: 1-5,
5-10, 10-15, 15-20, or combinations thereof of exogenous amino acid residues can be inserted
and/or deleted in a polypeptide sequence that codes for an AAV capsid. In some cases, from
about or up to about: 5 amino acids to about 11 amino acids are inserted in an insertion site in
the GH loop or loop IV of the capsid protein relative to a corresponding unmodified AAV
capsid protein. For example, the insertion site can be between amino acids 587 and 588 of
AAV2, or the corresponding positions of the capsid subunit of another AAV serotype. It
should be noted that the insertion site 587-588 is based on an AAV2 capsid protein. From
about 5 amino acids to about 11 amino acids can be inserted in a corresponding site in an
AAV serotype other than AAV2 (e.g., AAVS5, AAV6, AAVS, AAVO, etc.).

[00108] In some embodiments, the insertion site is a single insertion site between two
adjacent amino acids located between amino acids 570-614 of VP1 of any AAV serotype,
e.g., the insertion site is between two adjacent amino acids located in amino acids 570-610,
amino acids 580-600, amino acids 570-575, amino acids 575-580, amino acids 580-585,
amino acids 585-590, amino acids 590-600, or amino acids 600-614, of VP1 of any AAV
serotype or variant. For example, the insertion site can be between amino acids 580 and 581,
amino acids 581 and 582, amino acids 583 and 584, amino acids 584 and 585, amino acids

585 and 586, amino acids 586 and 587, amino acids 587 and 588, amino acids 588 and 589,
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or amino acids 589 and 590. The insertion site can be between amino acids 575 and 576,
amino acids 576 and 577, amino acids 577 and 578, amino acids 578 and 579, or amino acids
579 and 580. The insertion site can be between amino acids 590 and 591, amino acids 591
and 592, amino acids 592 and 593, amino acids 593 and 594, amino acids 594 and 595,
amino acids 595 and 596, amino acids 596 and 597, amino acids 597 and 598, amino acids
598 and 599, or amino acids 599 and 600.

[00109] In some aspects, an insertion site can be between amino acids 587 and 588 of AAV2,
between amino acids 590 and 591 of AAV1, between amino acids 575 and 576 of AAVS,
between amino acids 590 and 591 of AAV6, between amino acids 589 and 590 of AAV7,
between amino acids 590 and 591 of AAV8, between amino acids 588 and 589 of AAV9, or
between amino acids 588 and 589 of AAV10.

[00110] As another example, the insertion site can be between amino acids 450 and 460 of an
AAYV capsid protein, as shown in Table S. For example, the insertion site can be at (e.g,,
immediately N-terminal to) amino acid 453 of AAV2, at amino acid 454 of AAV1, at amino
acid 454 of AAV6, at amino acid 456 of AAV7, at amino acid 456 of AAVS, at amino acid
454 of AAV9, or at amino acid 456 of AAV10.

[00111] In some embodiments, a subject capsid protein includes a GH loop comprising an
amino acid sequence having at least about 85%, at least about 90%, at least about 95%, at
least about 98%, at least about 99%, or 100%, amino acid sequence identity to an amino acid
sequence set forth in Table 5. Those skilled in the art would know, based on a comparison of
the amino acid sequences of capsid proteins of various AAV serotypes, where an insertion
site “corresponding to amino acids 587-588 of AAV2” would be in a capsid protein of any
given AAV serotype.

[00112] In some cases, an exogenous polypeptide can have from 0 to 4 spacer amino acids
(Y1-Y4) at the amino terminus and/or at the carboxyl terminus of any one of the exemplary
polypeptides of Table 4 or Formula 1. Suitable spacer amino acids include, but are not
limited to, leucine, alanine, glycine, and/or serine.

[00113] A modification of an AAV capsid can comprise a modification of at least one amino
acid residue in a polypeptide sequence. In some cases, a modification can be made at any
AAYV capsid position, as described herein, and can include any number of modifications. In
some cases, a modification can comprise a mutation. A mutation can comprise: a point
mutation, missense mutation, nonsense mutation, deletion, duplication, frameshift, and/or

repeat expansion.
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[00114] In an aspect, an amino acid can be a non-polar, aliphatic residue such as glycine,
alanine, valine, leucine, isoleucine, or proline. In an aspect, an amino acid residue is aromatic
and is phenylalanine, tyrosine, or tryptophan. In an aspect, an amino acid residue is polar,
non-charged and is serine, threonine, cysteine, methionine, asparagine, or glutamine. In an
aspect, an amino acid is positively charged and is lysine, arginine, or histidine. In an aspect,
an amino acid is negatively charged and is aspartate or glutamate.

[00115] In some cases, a mutation is a point mutation. A point mutation comprises a change
from a charged amino acid residue to a polar or non-polar amino acid residue. In some cases,
the charged amino acid is positively charged. In some cases, the charged amino acid is
negatively charged.

[00116] A point mutation can be a conservative mutation. Non-limiting examples of
conservative mutations comprise: a nonpolar aliphatic amino acid to a nonpolar aliphatic
amino acid, a polar amino acid to a polar amino acid, a positively charged amino acid to a
positively charged amino acid, a negatively charged amino acid to a negatively charged
amino acid, and an aromatic amino acid to an aromatic amino acid. For example, 20 naturally
occurring amino acids can share similar characteristics. Aliphatic amino acids can be:
glycine, alanine, valine, leucine, or isoleucine. Hydroxyl or sulfur/selenium-containing amino
acids can be: Serine, cysteine, selenocysteine, threonine, or methionine. A cyclic amino acid
can be proline. An aromatic amino acid can be phenylalanine, tyrosine, or tryptophan. A
basic amino acid can be histidine, lysine, and arginine. An acidic amino acid can be aspartate,
glutamate, asparagine, or glutamine. A conservative mutation can be, serine to glycine, serine
to alanine, serine to serine, serine to threonine, serine to proline. A conservative mutation can
be arginine to asparagine, arginine to lysine, arginine to glutamine, arginine to arginine,
arginine to histidine. A conservative mutation can be Leucine to phenylalanine, leucine to
isoleucine, leucine to valine, leucine to leucine, leucine to methionine. A conservative
mutation can be proline to glycine, proline to alanine, proline to serine, proline to threonine,
proline to proline. A conservative mutation can be threonine to glycine, threonine to alanine,
threonine to serine, threonine to threonine, threonine to proline. A conservative mutation can
be alanine to glycine, alanine to threonine, alanine to proline, alanine to alanine, alanine to
serine. A conservative mutation can be valine to methionine, valine to phenylalanine, valine
to isoleucine, valine to leucine, valine to valine. A conservative mutation can be glycine to
alanine, glycine to threonine, glycine to proline, glycine to serine, glycine to glycine. A
conservative mutation can be Isoleucine to phenylalanine, isoleucine to isoleucine, isoleucine

to valine, isoleucine to leucine, isoleucine to methionine. A conservative mutation can be
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phenylalanine to tryptophan, phenylalanine to phenylalanine, phenylalanine to tyrosine. A
conservative mutation can be tyrosine to tryptophan, tyrosine to phenylalanine, tyrosine to
tyrosine. A conservative mutation can be cysteine to serine, cysteine to threonine, cysteine to
cysteine. A conservative mutation can be histidine to asparagine, histidine to lysine, histidine
to glutamine, histidine to arginine, histidine to histidine. A conservative mutation can be
glutamine to glutamic acid, glutamine to asparagine, glutamine to aspartic acid, glutamine to
glutamine. A conservative mutation can be asparagine to glutamic acid, asparagine to
asparagine, asparagine to aspartic acid, asparagine to glutamine. A conservative mutation can
be lysine to asparagine, lysine to lysine, lysine to glutamine, lysine to arginine, lysine to
histidine. A conservative mutation can be aspartic acid to glutamic acid, aspartic acid to
asparagine, aspartic acid to aspartic acid, aspartic acid to glutamine. A conservative mutation
can be glutamine to glutamine, glutamine to asparagine, glutamine to aspartic acid, glutamine
to glutamine. A conservative mutation can be methionine to phenylalanine, methionine to
isoleucine, methionine to valine, methionine to leucine, methionine to methionine. A
conservative mutation can be tryptophan to tryptophan, tryptophan to phenylalanine,
tryptophan to tyrosine.

[00117] Non-limiting examples of additional amino acid mutations can be: AtoR, Ato N, A
toD,At0C,At0Q,AtoE,AtoG,AtoH, Atol, AtoL,AtoK, AtoM, AtoF, AtoP, A
t0S,AtoT,AtoW,AtoY,AtoV,RtoN,RtoD,RtoC,Rto Q,RtoE, Rto G, RtoH,
RtoLRtoL,RtoK, RtoM, RtoF,RtoP,RtoS,RtoT,RtoW,RtoY,RtoV, NtoD,
NtoC,NtoQ,NtoE, NtoG,NtoH, Ntol, NtoL, NtoK, NtoM, NtoF, NtoP, Nto S,
NtoT, NtoW,NtoY,NtoV,DtoC,DtoQ,DtoE, DtoG,DtoH, Dtol, DtoL, D to
K,DtoM,DtoF,DtoP,DtoS,DtoT,DtoW,DtoY,DtoV,CtoQ,CtoE, Cto G, C
toH,Cto, CtoL,CtoK,CtoM, CtoF, CtoP,CtoS,CtoT,CtoW,CtoY,CtoV,Q
toE, Qto G, QtoH, Qtol, QtoL, QtoK, QtoM, QtoF, QtoP,QtoS,QtoT,Qto W, Q
toY,QtoV,EtoG,EtoH, Eto L EtoL, EtoK, EtoM, EtoF, EtoP,Eto S, Eto T, E to
W, EtoY,EtoV,GtoH,Gtol, GtoL, GtoK, GtoM, GtoF, GtoP,Gto S, Gto T, Gto
W,GtoY,GtoV,Htol, HtoL,HtoK, HtoM, HtoF, HtoP, Hto S, Hto T, Hto W, H
toY,HtoV,ItoL,ItoK, ItoM,ItoF, ItoP,ItoS,ItoT,ItoW,ItoY,ItoV,LtoK, L
toM,LtoF, LtoP,LtoS,LtoT,LtoW,LtoY,LtoV,KtoM,KtoF, KtoP,KtoS K
toT, KtoW, KtoY,KtoV, MtoF, MtoP, MtoS, MtoT, MtoW, MtoY,MtoV,F to
P,FtoS,FtoT, FtoW,FtoY,FtoV,PtoS,PtoT,PtoW,PtoY,PtoV,StoT, StoW,
StoY,StoV, TtoW, TtoY, TtoV,WtoY, WtoV, Y toV, and any of the previously

described mutations in reverse.
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[00118] Any one of the aforementioned modifications, insertions, deletions, and/or
mutations, can be made at any residue in an AAV sequence. The sequence may be a capsid
sequence. In other cases, the sequence may not be a capsid sequence but rather a Rep and/or
X sequence. The sequence may be in a VP1, VP2, and/or VP3 as previously described. In
some cases, the sequence modification is of a loop of a capsid sequence, such as loop 3
and/or loop 4. In some cases, the modification is of a residue of a sequence in Table 5.
[00119] In some cases, a modification, such as insertion, deletion, and/or mutation is of a
residue of a capsid polypeptide sequence in Table 5. In some cases, a modification is from 1-
100, 100-200, 200-300, 300-400, 400-500, 500-600, 600-700, 700-800, or combinations
thereof. In some cases, a modification is in a residue at position 200-300, 300-400, 400-500,
500-600 or combinations thereof. In some cases, a modification is in a residue at position
300-500 or combinations thereof. In an aspect, an insertion site is in the GH loop, or loop IV,
of the AAV capsid protein, e.g., in a solvent-accessible portion of the GH loop, or loop IV, of
the AAV capsid protein. For example, the insertion site is within amino acids 570-611 of
AAV2, within amino acids 571-612 of AAV1, within amino acids 560-601 of AAVS, within
amino acids 571 to 612 of AAV6, within amino acids 572 to 613 of AAV7, within amino
acids 573 to 614 of AAV8, within amino acids 571 to 612 of AAV9, or within amino acids
573 to 614 of AAV10.

[00120] For example, the insertion site can be between amino acids 587 and 588 of AAV2,
between amino acids 590 and 591 of AAV1, between amino acids 575 and 576 of AAVS,
between amino acids 590 and 591 of AAV6, between amino acids 589 and 590 of AAV7,
between amino acids 590 and 591 of AAVS, between amino acids 588 and 589 of AAV9, or
between amino acids 589 and 590 of AAV10. In some cases, a modification is at position
452, 453, 466, 467, 468, 471, 585, 586, 587, and/ or 588 of AAV2. In some cases, a
modification is at position 452 or 453 of AAV2. In some cases, a modification is at position
587 or 588 of AAV2. In some cases, a modification is an insertion at position 452, 453, 466,
467, 468, 471, 585, 586, 587, and/ or 588 of any one of SEQ ID NOs: 121-126. In some
cases, a modification is an insertion at position 452, 453, 466, 467, 468, 471, 585, 586, 587,
and/ or 588 of SEQ ID NO: 121. In some cases, a modification is a mutation and the
mutation is RS85A or R588A of any one of SEQ ID NOs: 121-126. In some cases, a
modification is a mutation and the mutation is R585A or R588A of SEQ ID NO: 121.
[00121] In some embodiments, a subject modified AAV capsid does not include any other
amino acid modifications mutations, substitutions, insertions, or deletions, other than an

insertion of from about 5 amino acids to about 11 amino acids in a loop (loop 3 and/or 4)
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relative to a corresponding unmodified AAV capsid protein. In other embodiments, a subject
variant AAV capsid includes from 1 to about 25 amino acid insertions, deletions, or
substitutions, compared to an unmodified AAV capsid protein, in addition to an insertion of
from about 5 amino acids to about 11 amino acids in the loop 3 and/or loop 4 relative to an
unmodified AAV capsid protein. In an embodiment, a subject AAV virion capsid does not
include any other amino acid substitutions, insertions, or deletions, other than an insertion of
from about 7 amino acids to about 10 amino acids in a GH loop or loop 1V relative to a
corresponding parental AAV capsid protein. In other embodiments, a subject AAV virion
capsid includes from 1 to about 25 amino acid insertions, deletions, or substitutions,
compared to the parental AAV capsid protein, in addition to an insertion of from about 7
amino acids to about 10 amino acids in the GH loop or loop IV relative to a corresponding
parental AAV capsid protein. For example, in some embodiments, a subject AAV virion
capsid includes from 1 to about 5, from about 5 to about 10, from about 10 to about 15, from
about 15 to about 20, or from about 20 to about 25 amino acid insertions, deletions, or
substitutions, compared to the parental AAV capsid protein, in addition to an insertion of
from about 7 amino acids to about 10 amino acids in the GH loop or loop IV relative to a
corresponding parental AAV capsid protein.

[00122] In some cases, a chimeric AAV capsid is provided herein. A chimeric capsid
comprises a polypeptide sequence from at least 2 AAV serotypes. A chimeric capsid can
comprise a mix of sequences selected from serotypes AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAVT, AAVS, AAV9, AAV10, AAV1I1, and/or AAV12. In some cases, the chimeric
serotypes are different between VP1, VP2, and/or VP3. In some cases, a chimeric capsid
comprises sequences from at least 2 serotypes selected from: AAV4 and AAV6, AAVS and
AAV6, AAV11 and AAV6, AAV12 and AAV6, and any combination thereof. In some cases,
a first AAV serotype can be AAV4 and a second serotype can be AAV6. In some cases, a
first AAV serotype and a second AAV serotype of a chimeric AAV vector can be AAV11
and AAV6. In some cases, a first AAV serotype and a second AAYV serotype of a chimeric
AAYV vector can be AAV12 and AAV6. In some cases, a chimeric capsid comprises
sequences from: AAV2 and AAVS5 or AAV2 and AAV6. In some cases, a chimeric capsid
comprises sequences from: AAV2 and AAVS5, AAV2 and AAV6, AAV2 and AAVS, AAV2
and AAV9, AAV2 and AAV1, and AAV2 and AAV12.

[00123] The modifications to an AAV provided herein can confer enhanced activity to the
modified AAV as compared to an otherwise unmodified or wildtype AAV. Modifications
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provided herein can improve cell transduction, tropism, and/or reduce immunogenicity
associated with the capsid.

[00124] In some cases, a modification provided herein enhances cellular transduction.
Cellular transduction can refer to the ability of an AAV to infect a cell (in vivo or in vitro)
and/or deliver a transgene into the cell.

[00125] In some cases, a modification provided herein enhances tropism. Enhanced tropism
refers to gaining the ability to transduce cells through an extra receptor, as compared to an
otherwise unmodified AAV. In some aspects, enhanced tropism can improve infectivity of an
ocular cell, thereby improving gene therapy by way utilization of the modified AAV. In some
cases, a modification provided herein can improve tropism to an ocular cell selected from:
bipolar, retinal ganglion, horizontal, amacrine, epithelial, retinal pigment, photoreceptor, or
any combination thereof. In some cases, a modification improves tropism to a retinal cell.
[00126] Also provided herein are AAV vectors. AAV vectors comprise: inverted terminal
repeats (ITRs), Rep, Cap, AAP, and X sequences. Typically, the AAV viral genome is
flanked by the ITRs, which serve as packaging signal and origin of replication. The rep gene
encodes a family of multifunctional proteins (Rep proteins) responsible for controlling viral
transcription, replication, packaging, and integration in AAVS1. For AAV2, four Rep
proteins are described. Expression of Rep78 and Rep68 is controlled by the AAV2-specific
pS promoter, while p19 controls expression of the smaller Rep proteins (Rep52 and Rep40).
Rep68 and Rep40 are splice variants of Rep78 and Rep52, respectively. Numbers indicate the
molecular weight. Expression of AAP and the viral capsid proteins VP1 (90 kDa), VP2 (72
kDa), and VP3 (60 kDa), all encoded in the cap gene, is controlled by the p40 promoter. The
X gene is located at the 3’ end of the genome within a region shared with the cap gene and
possesses its own promoter (p81). While the X protein seems to enhance viral replication,
AAP is essential for capsid assembly. The three different VPs contribute in a 1 (VP1):1
(VP2):10 (VP3) ratio to the icosahedral AAV2 capsid.

[00127] A modified capsid protein disclosed herein can be isolated, e.g., purified. In some
embodiments, a modified capsid disclosed herein is included in an AAV vector or an AAV
virion (for example recombinant AAV virion, rAAV, or an AAYV viral particle). In other
embodiments, such modified AAV vectors and/or AAV variant virions are used in an in vivo
or ex vivo method of treating ocular disease in a primate retina, for example human retina.
[00128] Provided herein are also vectors that comprise modified AAV capsids. Any one of
the previously described modifications can be encompassed in a vector provided herein. In

some cases, an AAV vector comprises a modified capsid that comprises an exogenous
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sequence in at least two loops of a VP domain as compared to an otherwise comparable AAV
capsid sequence that lacks the exogenous sequence. In some aspects, vectors provided herein
can further comprise a transgene sequence.

Engineered polypeptide

[00129] Described herein are engineered polypeptide comprising a peptide operatively
coupled to an antibody or fragment thereof. In some embodiments, the engineered
polypeptide is encoded from an engineered polynucleotide described herein. In some
embodiments, the engineered polypeptide comprises a natriuretic peptide. In some
embodiments, the engineered polypeptide comprises a CNP. In some embodiments, the CNP
comprises at least 20 amino acid residues, at least 22 amino acid residues, at least 25 amino
acid residues, at least 30 amino acid residues, at least 35 amino acid residues, at least 36
amino acid residues, at least 40 amino acid residues, at least 45 amino acid residues, at least
50 amino acid residues, at least 53 amino acid residues, at least 55 amino acid residues, at
least 60 amino acid residues, at least 61 amino acid residues, at least 65 amino acid residues,
at least 70 amino acid residues, at least 75 amino acid residues, at least 80 amino acid
residues, at least 85 amino acid residues, at least 90 amino acid residues, at least 95 amino
acid residues, at least 100 amino acid residues, at least 105 amino acid residues, at least 110
amino acid residues, at least 115 amino acid residues, at least 120 amino acid residues, at
least 125 amino acid residues, or at least 126 amino acid residues. In some embodiments, the
CNP comprises 20 amino acid residues, 23 amino acid residues, 25 amino acid residues, 30
amino acid residues, 35 amino acid residues, 36 amino acid residues, 40 amino acid residues,
45 amino acid residues, 50 amino acid residues, 53 amino acid residues, 55 amino acid
residues, 60 amino acid residues, 61 amino acid residues, 65 amino acid residues, 70 amino
acid residues, 75 amino acid residues, 80 amino acid residues, 85 amino acid residues, 90
amino acid residues, 95 amino acid residues, 100 amino acid residues, 105 amino acid
residues, 110 amino acid residues, 115 amino acid residues, 120 amino acid residues, 125
amino acid residues, or 126 amino acid residues. In some embodiments, the CNP comprises
22 amino acid residues. In some embodiments, the CNP comprises 36 amino acid residues. In
some embodiments, the CNP comprises 53 amino acid residues. In some embodiments, the
CNP comprises 61 amino acid residues. In some embodiments, the CNP comprises 126
amino acid residues. In some embodiments, the CNP comprises an amino acid sequence that
is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or at least
99% identical to any one of SEQ ID NOs: 1-5. In some embodiments, the CNP comprises an

amino acid sequence that is 100% identical to SEQ ID NOs: 1-5. In some embodiments, the
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CNP comprises an amino acid sequence that is at least 50%, at least 60%, at least 70%, at
least 80%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 1. In some
embodiments, the CNP comprises an amino acid sequence that is 100% identical to SEQ ID
NO: 1. In some embodiments, the CNP comprises an amino acid sequence that is at least
50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or at least 99%
identical to SEQ ID NO: 2. In some embodiments, the CNP comprises an amino acid
sequence that is 100% identical to SEQ ID NO: 2. In some embodiments, the CNP
comprises an amino acid sequence that is at least 50%, at least 60%, at least 70%, at least
80%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 3. In some
embodiments, the CNP comprises an amino acid sequence that is 100% identical to SEQ ID
NO: 3. In some embodiments, the CNP comprises an amino acid sequence that is at least
50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or at least 99%
identical to SEQ ID NO: 4. In some embodiments, the CNP comprises an amino acid
sequence that is 100% identical to SEQ ID NO: 4. In some embodiments, the CNP
comprises an amino acid sequence that is at least 50%, at least 60%, at least 70%, at least
80%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 5. In some
embodiments, the CNP comprises an amino acid sequence that is 100% identical to SEQ ID
NO: S.

[00130] In some embodiments, the engineered polypeptide comprises an antibody or
fragment thereof operatively coupled to the peptide or the CNP. In some embodiments, the
antibody or fragment thereof comprises an Fc region of the antibody. In some embodiments,
the antibody or fragment thereof comprises an amino acid sequence that is at least 50%, at
least 60%, at least 70%, at least 80%, at least 90%, at least 95%, at least 99% identical to any
one of SEQ ID NOs: 6-8. In some embodiments, the antibody or fragment thereof comprises
an amino acid sequence that is at least 50%, at least 60%, at least 70%, at least 80%, at least
90%, at least 95%, at least 99% identical to SEQ ID NO: 6. In some embodiments, the
antibody or fragment thereof comprises an amino acid sequence that is 100% identical to
SEQ ID NO: 6. In some embodiments, the antibody or fragment thereof comprises an amino
acid sequence that is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at
least 95%, at least 99% identical to SEQ ID NO: 7. In some embodiments, the antibody or
fragment thereof comprises an amino acid sequence that is 100% identical to SEQ ID NO: 7.
In some embodiments, the antibody or fragment thereof comprises an amino acid sequence

that is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, at
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least 99% identical to SEQ ID NO: 8. In some embodiments, the antibody or fragment
thereof comprises an amino acid sequence that is 100% identical to SEQ ID NO: 8.

[00131] In some embodiments, the engineered polypeptide comprises a peptide covalently
connected to N terminus of the antibody or fragment thereof. In some embodiments, the
engineered polypeptide comprises a peptide covalently connected to C terminus of the
antibody or fragment thereof. In some embodiments, the engineered polypeptide comprises a
peptide covalently connected or operatively coupled to the antibody or fragment thereof by a
peptide linker. In some embodiments, the peptide linker comprises at least one glycine
followed by a serine. In some embodiments, the peptide linker comprises a subunit of at least
one glycine followed by a serine. For example, the subunit can be denoted as (GS)a, where
the 4 is an integer between 0-20. In such scenario , equals to two would equate to a peptide
linker having an amino acid sequence of (GS)2 or GSGS. In some embodiments, the subunit
can include one glycine followed by a serine (e.g., GS), two glycine followed by a serine
(e.g., GGY), three glycine followed by a serine (e.g., GGGS), four glycine followed by a
serine (e.g., GGGGS), five glycine followed by a serine (e.g., GGGGGS), or six glycine
followed by a serine (e.g., GGGGGGS). In some embodiments, the peptide linker comprises
a subunit of at least one glycine followed by a serine, at least two glycine followed by a
serine, at least three glycine followed by a serine, at least four glycine followed by a serine,
or at least six glycine followed by a serine. In some embodiments, the 4 is an integer of one,
two, three, four, five, six, seven, eight, nine, ten, 11, 12, 13, 14, 15, 16, 16, 17, 18, 19, or 20.
In some embodiments, the » is an integer of more than 20. In some embodiments, the 4 is an
integer of four. In some embodiments, the , is an integer of five.

[00132] In some embodiments, the engineered polypeptide comprises a peptide covalently
connected to the antibody or fragment thereof by a peptide linker, where the peptide linker
comprises an amino acid sequence comprising (GGGGS),, where the n is an integer between
0-20. In some embodiments, the engineered polypeptide comprises a peptide covalently
connected to the antibody or fragment thereof by a peptide linker, where the peptide linker
comprises an amino acid sequence comprising (GGGGS),, where the n is an integer between
0-5. In some embodiments, the engineered polypeptide comprises a peptide covalently
connected to the antibody or fragment thereof by a peptide linker, where the peptide linker
comprises an amino acid sequence comprising (GGGGS),, where the n is an integer of four.
In some embodiments, the engineered polypeptide comprises a peptide covalently connected
to the antibody or fragment thereof by a peptide linker, where the peptide linker comprises an

amino acid sequence comprising (GGGGS),, where the n is an integer of five.
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[00133] In some embodiments, peptide operatively coupled to the antibody or fragment
thereof comprises an amino acid sequence that is at least 50%, at least 60%, at least 70%, at
least 80%, at least 90%, at least 95%, or at least 99% identical to any one of SEQ ID NOs:
131-140. In some embodiments, peptide operatively coupled to the antibody or fragment
thereof comprises an amino acid sequence that is 100% identical to any one of SEQ ID NOs:
131-140. In some embodiments, peptide operatively coupled to the antibody or fragment
thereof comprises an amino acid sequence that is at least 50%, at least 60%, at least 70%, at
least 80%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 131. In some
embodiments, peptide operatively coupled to the antibody or fragment thereof comprises an
amino acid sequence that is 100% identical to SEQ ID NO: 131. In some embodiments,
peptide operatively coupled to the antibody or fragment thereof comprises an amino acid
sequence that is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least
95%, or at least 99% identical to SEQ ID NO: 132. In some embodiments, peptide
operatively coupled to the antibody or fragment thereof comprises an amino acid sequence
that is 100% identical to SEQ ID NO: 132. In some embodiments, peptide operatively
coupled to the antibody or fragment thereof comprises an amino acid sequence that is at least
50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or at least 99%
identical to SEQ ID NO: 133. In some embodiments, peptide operatively coupled to the
antibody or fragment thereof comprises an amino acid sequence that is 100% identical to
SEQ ID NO: 133. In some embodiments, peptide operatively coupled to the antibody or
fragment thereof comprises an amino acid sequence that is at least 50%, at least 60%, at least
70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 134.
In some embodiments, peptide operatively coupled to the antibody or fragment thereof
comprises an amino acid sequence that is 100% identical to SEQ ID NO: 134. In some
embodiments, peptide operatively coupled to the antibody or fragment thereof comprises an
amino acid sequence that is at least 50%, at least 60%, at least 70%, at least 80%, at least
90%, at least 95%, or at least 99% identical to SEQ ID NO: 135. In some embodiments,
peptide operatively coupled to the antibody or fragment thereof comprises an amino acid
sequence that is 100% identical to SEQ ID NO: 135. In some embodiments, peptide
operatively coupled to the antibody or fragment thereof comprises an amino acid sequence
that is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or at
least 99% identical to SEQ ID NO: 136. In some embodiments, peptide operatively coupled
to the antibody or fragment thereof comprises an amino acid sequence that is 100% identical

to SEQ ID NO: 136. In some embodiments, peptide operatively coupled to the antibody or
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fragment thereof comprises an amino acid sequence that is at least 50%, at least 60%, at least
70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 137.
In some embodiments, peptide operatively coupled to the antibody or fragment thereof
comprises an amino acid sequence that is 100% identical to SEQ ID NO: 137. In some
embodiments, peptide operatively coupled to the antibody or fragment thereof comprises an
amino acid sequence that is at least 50%, at least 60%, at least 70%, at least 80%, at least
90%, at least 95%, or at least 99% identical to SEQ ID NO: 138. In some embodiments,
peptide operatively coupled to the antibody or fragment thereof comprises an amino acid
sequence that is 100% identical to SEQ ID NO: 138. In some embodiments, peptide
operatively coupled to the antibody or fragment thereof comprises an amino acid sequence
that is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or at
least 99% identical to SEQ ID NO: 139. In some embodiments, peptide operatively coupled
to the antibody or fragment thereof comprises an amino acid sequence that is 100% identical
to SEQ ID NO: 139. In some embodiments, peptide operatively coupled to the antibody or
fragment thereof comprises an amino acid sequence that is at least 50%, at least 60%, at least
70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 140.
In some embodiments, peptide operatively coupled to the antibody or fragment thereof
comprises an amino acid sequence that is 100% identical to SEQ ID NO: 140.

[00134] In some embodiments, peptide operatively coupled to the antibody or fragment
thereof comprises an amino acid sequence that is at least 50%, at least 60%, at least 70%, at
least 80%, at least 90%, at least 95%, or at least 99% identical to any one of SEQ ID NOs: 9-
12. In some embodiments, peptide operatively coupled to the antibody or fragment thereof
comprises an amino acid sequence that is 100% identical to any one of SEQ ID NOs: 9-12.
In some embodiments, peptide operatively coupled to the antibody or fragment thereof
comprises an amino acid sequence that is at least 50%, at least 60%, at least 70%, at least
80%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 9. In some
embodiments, peptide operatively coupled to the antibody or fragment thereof comprises an
amino acid sequence that is 100% identical to SEQ ID NO: 9. In some embodiments, peptide
operatively coupled to the antibody or fragment thereof comprises an amino acid sequence
that is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or at
least 99% identical to SEQ ID NO: 10. In some embodiments, peptide operatively coupled to
the antibody or fragment thereof comprises an amino acid sequence that is 100% identical to
SEQ ID NO: 10. In some embodiments, peptide operatively coupled to the antibody or

fragment thereof comprises an amino acid sequence that is at least 50%, at least 60%, at least
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70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 11. In
some embodiments, peptide operatively coupled to the antibody or fragment thereof
comprises an amino acid sequence that is 100% identical to SEQ ID NO: 11. In some
embodiments, peptide operatively coupled to the antibody or fragment thereof comprises an
amino acid sequence that is at least 50%, at least 60%, at least 70%, at least 80%, at least
90%, at least 95%, or at least 99% identical to SEQ ID NO: 12. In some embodiments,
peptide operatively coupled to the antibody or fragment thereof comprises an amino acid
sequence that is 100% identical to SEQ ID NO: 12.

[00135] In some embodiments, the engineered polypeptide comprising the CNP operatively
coupled to the antibody or fragment thereof increases half-life of the coupled CNP compared
to an uncoupled CNP. In some embodiments, the CNP operatively coupled to the antibody or
fragment thereof increases the half-life by at least 0.1 fold, at least 0.2 fold, at least 0.3 fold,
at least 0.4 fold, at least 0.5 fold, at least 0.6 fold, at least 0.7 fold, at least 0.8 fold, at least
0.9 fold, at least 1.0 fold, at least 2.0 fold, at least 5.0 fold, at least 10.0 fold, at least 20.0
fold, at least 50.0 fold, or at least 100.0 fold compared to a half-life of an uncoupled CNP. In
some embodiments, the CNP operatively coupled to the antibody or fragment thereof
increases the half-life by at least 1 minute, at least 2 minutes, at least 3 minutes, at least 5
minutes, at least 10 minutes, at least 30 minutes, at least 60 minutes, at least 120 minutes, at
least 3 hours, at least 4 hours, at least 5 hours, at least 6 hours, at least 12 hours, at least 24
hours, at least 2 days, at least 3 days at least 4 days, at least 5 days at least 10 days, at least 15
days at least 20 days, or at least 30 days compared to a half-life of an uncoupled CNP. In
some embodiments, the CNP operatively coupled to the antibody or fragment thereof
increases the in vivo half-life by at least 1 minute, at least 2 minutes, at least 3 minutes, at
least 5 minutes, at least 10 minutes, at least 30 minutes, at least 60 minutes, at least 120
minutes, at least 3 hours, at least 4 hours, at least 5 hours, at least 6 hours, at least 12 hours, at
least 24 hours, at least 2 days, at least 3 days at least 4 days, at least 5 days at least 10 days, at
least 15 days at least 20 days, or at least 30 days compared to an in vivo half-life of an
uncoupled CNP.

[00136] In some embodiments, the engineered polypeptide comprising the CNP operatively
coupled to the antibody or fragment thereof increases protection against degradation of the
coupled CNP compared to an uncoupled CNP. In some embodiments, the CNP operatively
coupled to the antibody or fragment thereof increases the protection against degradation by at
least 0.1 fold, at least 0.2 fold, at least 0.3 fold, at least 0.4 fold, at least 0.5 fold, at least 0.6

fold, at least 0.7 fold, at least 0.8 fold, at least 0.9 fold, at least 1.0 fold, at least 2.0 fold, at
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least 5.0 fold, at least 10.0 fold, at least 20.0 fold, at least 50.0 fold, or at least 100.0 fold
compared to degradation of an uncoupled CNP.

[00137] In some embodiments, the engineered polypeptide can be administered to a subject
to treat a disease or condition. In some embodiments, the engineered polypeptide can be
formulated into a pharmaceutical composition to be administered to a subject to treat a
disease or condition. In some embodiments, the engineered polypeptide comprising the CNP
and the antibody or fragment thereof can be administered to a subject to treat a disease or
condition. In some embodiments, the engineered polypeptide comprising the CNP and the
antibody or fragment thereof can be formulated into a pharmaceutical composition to be
administered to a subject to treat a disease or condition.

[00138] In some embodiments, the engineered polypeptide can increase activity or signal
cascade associated with a natriuretic peptide receptor (NPR). In some embodiments, the
engineered polypeptide can increase activity or signal cascade associated with a cyclic GMP
(cGMP) signaling pathway. In some embodiments, the engineered polypeptide comprising
the CNP and the antibody or fragment thereof can increase activity or signal cascade
associated with a natriuretic peptide receptor (NPR). In some embodiments, the engineered
polypeptide comprising the CNP and the antibody or fragment thereof can increase activity or
signal cascade associated with a cyclic GMP (cGMP) signaling pathway.

[00139] In some embodiments, the engineered polypeptide can be administered to a subject
to treat a disease or condition by increasing increases activity or signal cascade associated
with a natriuretic peptide receptor (NPR). In some embodiments, the engineered polypeptide
can be administered to a subject to treat a disease or condition by increasing increases activity
or signal cascade associated with a cGMP signaling pathway. In some embodiments, the
engineered polypeptide comprising the CNP and the antibody or fragment thereof can be
administered to a subject to treat a disease or condition by increasing increases activity or
signal cascade associated with a natriuretic peptide receptor (NPR). In some embodiments,
the engineered polypeptide comprising the CNP and the antibody or fragment thereof can be
administered to a subject to treat a disease or condition by increasing increases activity or
signal cascade associated with a cGMP signaling pathway.

Pharmaceutical composition

[00140] Described herein are pharmaceutical compositions comprising an engineered
polynucleotide, an AAV vector comprising the engineered polynucleotide, an engineered
polypeptide, a cell transduced by an AAV vector comprising an engineered polynucleotide, a

viral particle comprising the engineered polynucleotide, or a combination thereof. In some
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embodiments, the pharmaceutical composition further comprises as pharmaceutically
acceptable: carrier, excipient, or diluent. In some embodiments, the pharmaceutical
composition comprises two or more active agents as disclosed herein. In some embodiments,
the pharmaceutical composition comprising the engineered polynucleotide, the AAV vector
comprising the engineered polynucleotide, or the AAV vector comprising the engineered
polynucleotide treats a disease or condition described herein. In some embodiments, the
disease or condition comprises an ocular disease. In some embodiments, the disease or
condition comprises ocular ischemic syndrome, proliferative retinopathies, neovascular
glaucoma (NG), uveitis, neovascular uveitis, achromatopsia, age-related macular
degeneration (nAMD), diabetic macular edema (DME), diabetic macular retinopathy (DMR),
retinal vein occlusion (RVO), glaucoma, traumatic glaucoma, Bardet-Biedl Syndrome, Best
Disease, choroideremia, Leber Congenital Amaurosis, macular degeneration, polypoidal
choroidal vasculopathy (PCV), retinitis pigmentosa, Refsum disease, Stargardt disease, Usher
syndrome, X-linked retinoschisis (XLRS), rod-cone dystrophy, Cone-rod dystrophy, Oguchi
disease, Malattia leventinese (Familial Dominant Drusen), blue-cone monochromacy, or a
combination thereof.

[00141] For in vivo delivery, the engineered polynucleotide, the AAV vector comprising the
engineered polynucleotide, the engineered polypeptide, the cell transduced by an AAV vector
comprising the engineered polynucleotide, or a combination thereof can be formulated into
pharmaceutical compositions and can generally be administered intravitreally or parenterally
(e.g., administered via an intramuscular, subcutaneous, intratumoral, transdermal, intrathecal,
etc., route of administration). In some embodiments, the pharmaceutical composition is
formulated for administering intrathecally, intraocularly, intravitreally, retinally,
intravenously, intramuscularly, intraventricularly, intracerebrally, intracerebellarly,
intracerebroventricularly, intraperenchymally, subcutaneously, subretinally, suprachoroidally,
intratumorally, pulmonarily, endotracheally, intraperitoneally, intravesically, intravaginally,
intrarectally, orally, sublingually, transdermally, by inhalation, by inhaled nebulized form, by
intraluminal-GI route, or a combination thereof to a subject in need thereof to a subject in
need thereof.

[00142] In some aspects, a pharmaceutical composition can be used to treat a subject such as
a human or mammal, in need thereof. In some cases, a subject can be diagnosed with a
disease, e.g., ocular disease. In some aspects, subject pharmaceutical compositions are co-
administered with secondary therapies. A secondary therapy can comprise any therapy for

ocular use. In some cases, a secondary therapy comprises nutritional therapy, vitamins, laser
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treatment, such as laser photocoagulation, photodynamic therapy, Visudyne, anti-VEGF
therapy, eye-wear, eye drops, numbing agents, Orthoptic vision therapy,
Behavioral/perceptual vision therapy, and the like. In some aspects, any of the previously
described biologics can be considered a secondary therapy.

[00143] In some embodiments, an effective amount of the pharmaceutical composition
results in a decrease in the rate of loss of retinal function, anatomical integrity, or retinal
health, e.g. a 2-fold, 3-fold, 4-fold, or 5-fold or more decrease in the rate of loss and hence
progression of disease, for example, a 10-fold decrease or more in the rate of loss and hence
progression of disease.

[00144] In some embodiments, an effective amount of the pharmaceutical composition
decreases neovascularization signaling in a cell by at least 10%, at least 20%, at least 30%, at
least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 100%,
at least 200%, at least 500%, or more compared to neovascularization signaling in a cell that
is not treated with the pharmaceutical composition. In some embodiments, an effective
amount of the pharmaceutical composition decreases neovascularization in a subject in need
thereof at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at
least 70%, at least 80%, at least 90%, at least 100%, at least 200%, at least 500%, or more
compared to neovascularization in the subject if the subject is not treated with the
pharmaceutical composition. In some embodiments, an effective amount of the
pharmaceutical composition decreases blood vessel leakage in a subject in need thereof at
least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at
least 80%, at least 90%, at least 100%, at least 200%, at least 500%, or more compared to
blood vessel leakage in the subject if the subject is not treated with the pharmaceutical
composition. In some embodiments, an effective amount of the pharmaceutical composition
decreases inflammation in a subject in need thereof at least 10%, at least 20%, at least 30%,
at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least
100%, at least 200%, at least 500%, or more compared to inflammation in the subject if the
subject is not treated with the pharmaceutical composition.

[00145] In some embodiments, the effective amount of the subject rAAV virion results in a
gain in visual function, retinal function, an improvement in retinal anatomy or health, and/or
an improvement in ocular motility and/or improvement in neurological function, e.g. a 2-fold,
3-fold, 4- fold or 5 -fold improvement or more in retinal function, retinal anatomy or health,
and/or improvement in ocular motility, e.g. a 10-fold improvement or more in retinal

function, retinal anatomy or health, and/or improvement in ocular motility. As will be readily
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appreciated by the ordinarily skilled artisan, the dose required to achieve the desired
treatment effect will typically be in the range of 1 x 10® to about 1 x 10" recombinant
virions, typically referred to by the ordinarily skilled artisan as 1 x 10® to about 1 x 10
“vector genomes”.

[00146] In some aspects, compositions provided herein, such as pharmaceutical compositions
are administered to a subject in need thereof. In some cases, an administration comprises
delivering a dosage of an AAV of about vector 0.5 x 10°vg, 1.0 x 109 vg, 1.0x 10'°, 1.0 x
10" vg, 3.0x 10" vg, 6 x 10! vg, 8.0 x 10" vg, 1.0x 10 vg, 1.0 x 10V vg, 1.0 x 10" vg,
1.0x 10" vg, 1.5 x 10" vg. For example, for in vivo injection, e.g., injection directly into the
eye, a therapeutically effective dose can be on the order of from about 10° to about 10" of
subject AAV virions, e.g., from about 10® to 10'? engineered AAV virions. For in vitro
transduction, an effective amount of engineered AAV virions to be delivered to cells will be
on the order of from about 10® to about 10'* of the engineered AAV virions. Other effective
dosages can be readily established by one of ordinary skill in the art through routine trials
establishing dose response curves.

[00147] Administrations can be repeated for any amount of time. In some aspects,
administering is performed: twice daily, every other day, twice a week, bimonthly,
trimonthly, once a month, every other month, semiannually, annually, or biannually.
[00148] Dosage treatment may be a single dose schedule or a multiple dose schedule.
Moreover, the subject may be administered as many doses as appropriate. One of skill in the
art can readily determine an appropriate number of doses. In some aspects, a pharmaceutical
composition is administered via intravitreal injection, subretinal injection, microinjection, or
supraocular injection.

[00149] In practicing the methods of treatment or use provided herein, therapeutically
effective amounts of the pharmaceutical composition described herein are administered to a
mammal having a disease, disorder, or condition to be treated, e.g., cancer. In some
embodiments, the mammal is a human. A therapeutically effective amount may vary widely
depending on the severity of the disease, the age and relative health of the subject, the
potency of the therapeutic agent used and other factors. The therapeutic agents, and in some
cases, compositions described herein, may be used singly or in combination with one or more
therapeutic agents as components of mixtures.

[00150] The pharmaceutical composition described herein may be administered to a subject
by appropriate administration routes, including but not limited to, intravenous, intraarterial,

oral, parenteral, buccal, topical, transdermal, rectal, intramuscular, subcutaneous,
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intraosseous, transmucosal, inhalation, or intraperitoneal administration routes. The
composition described herein may include, but not limited to, aqueous liquid dispersions,
self-emulsifying dispersions, solid solutions, liposomal dispersions, aerosols, solid dosage
forms, powders, immediate release formulations, controlled release formulations, fast melt
formulations, tablets, capsules, pills, delayed release formulations, extended release
formulations, pulsatile release formulations, multiparticulate formulations, and mixed
immediate and controlled release formulations.

[00151] The pharmaceutical composition may be manufactured in a conventional manner,
such as, by way of example only, by means of conventional mixing, dissolving, granulating,
levigating, emulsifying, encapsulating, entrapping or compression processes.

[00152] In certain embodiments, the pharmaceutical composition provided herein includes
one or more preservatives to inhibit microbial activity. Suitable preservatives include
mercury-containing substances such as merfen and thiomersal; stabilized chlorine dioxide;
and quaternary ammonium compounds such as benzalkonium chloride,
cetyltrimethylammonium bromide and cetylpyridinium chloride.

[00153] In some embodiments, the pharmaceutical composition described herein is
formulated into any suitable dosage form, including but not limited to, aqueous oral
dispersions, liquids, gels, syrups, elixirs, slurries, suspensions, solid oral dosage forms,
aerosols, controlled release formulations, fast melt formulations, effervescent formulations,
lyophilized formulations, tablets, powders, pills, dragees, capsules, delayed release
formulations, extended release formulations, pulsatile release formulations, multiparticulate
formulations, and mixed immediate release and controlled release formulations. In one
aspect, a therapeutic agent as discussed herein, e.g., therapeutic agent is formulated into a
pharmaceutical composition suitable for intramuscular, subcutaneous, or intravenous
injection. In one aspect, formulations suitable for intramuscular, subcutaneous, or intravenous
injection include physiologically acceptable sterile aqueous or non-aqueous solutions,
dispersions, suspensions or emulsions, and sterile powders for rehydration into sterile
injectable solutions or dispersions. Examples of suitable aqueous and non-aqueous carriers,
diluents, solvents, or vehicles include water, ethanol, polyols (propyleneglycol, polyethylene-
glycol, glycerol, cremophor and the like), suitable mixtures thereof, vegetable oils (such as
olive oil) and injectable organic esters such as ethyl oleate. 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 dispersions, and by the use of surfactants. In some

embodiments, formulations suitable for subcutaneous injection also contain additives such as
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preserving, wetting, emulsifying, and dispensing agents. Prevention of the growth of
microorganisms may be ensured by various antibacterial and antifungal agents, such as
parabens, chlorobutanol, phenol, sorbic acid, and the like. In some cases, it is desirable to
include isotonic agents, such as sugars, sodium chloride, and the like. Prolonged absorption
of the injectable pharmaceutical form may be brought about by the use of agents delaying
absorption, such as aluminum monostearate and gelatin.

[00154] In another aspect, dosage forms include microencapsulated formulations. In some
embodiments, one or more other compatible materials are present in the microencapsulation
material. Non-limiting example of materials includes pH modifiers, erosion facilitators, anti-
foaming agents, antioxidants, flavoring agents, and carrier materials such as binders,
suspending agents, disintegration agents, filling agents, surfactants, solubilizers, stabilizers,
lubricants, wetting agents, and diluents.

[00155] Liquid formulation dosage forms for oral administration are optionally aqueous
suspensions selected from the group including, but not limited to, pharmaceutically
acceptable aqueous oral dispersions, emulsions, solutions, elixirs, gels, and syrups. In
addition to therapeutic agent the liquid dosage forms optionally include additives, such as: (a)
disintegrating agents; (b) dispersing agents; (c) wetting agents; (d) at least one preservative,
(e) viscosity enhancing agents, (f) at least one sweetening agent, and (g) at least one flavoring
agent. In some embodiments, the aqueous dispersions\ further includes a crystal-forming
inhibitor.

[00156] In some embodiments, the pharmaceutical composition described herein is self-
emulsifying drug delivery systems (SEDDS). Emulsions are dispersions of one immiscible
phase in another, usually in the form of droplets. Generally, emulsions are created by
vigorous mechanical dispersion. SEDDS, as opposed to emulsions or microemulsions,
spontaneously form emulsions when added to an excess of water without any external
mechanical dispersion or agitation. An advantage of SEDDS is that only gentle mixing is
required to distribute the droplets throughout the solution. Additionally, water or the aqueous
phase is optionally added just prior to administration, which ensures stability of an unstable
or hydrophobic active ingredient. Thus, the SEDDS provides an effective delivery system for
oral and parenteral delivery of hydrophobic active ingredients. In some embodiments,
SEDDS provides improvements in the bioavailability of hydrophobic active ingredients.
[00157] Furthermore, the pharmaceutical composition optionally includes one or more pH
adjusting agents or buffering agents, including acids such as acetic, boric, citric, lactic,

phosphoric and hydrochloric acids; bases such as sodium hydroxide, sodium phosphate,
72-



WO 2023/173086 PCT/US2023/064136

sodium borate, sodium citrate, sodium acetate, sodium lactate and tris-
hydroxymethylaminomethane; and buffers such as citrate/dextrose, sodium bicarbonate and
ammonium chloride. Such acids, bases and buffers are included in an amount required to
maintain pH of the composition in an acceptable range.

[00158] Additionally, the pharmaceutical composition optionally includes one or more salts
in an amount required to bring osmolality of the composition into an acceptable range. Such
salts include those having sodium, potassium or ammonium cations and chloride, citrate,
ascorbate, borate, phosphate, bicarbonate, sulfate, thiosulfate or bisulfite anions; suitable salts
include sodium chloride, potassium chloride, sodium thiosulfate, sodium bisulfite and
ammonium sulfate.

Kit

[00159] Disclosed herein, in some embodiments, are kits for using comprising an engineered
polynucleotide, an AAV comprising the engineered polynucleotide, an engineered
polypeptide, a cell transduced by an AAV vector comprising an engineered polynucleotide, a
viral particle comprising the engineered polynucleotide, a pharmaceutical composition, or a
combination thereof described herein. In some embodiments, the kit disclosed herein may be
used to treat a disease or condition in a subject. In some embodiments, the kit comprises an
assemblage of materials or components apart from comprising the engineered polynucleotide,
the AAV comprising the engineered polynucleotide, the engineered polypeptide, the cell
transduced by an AAV vector comprising an engineered polynucleotide, or the
pharmaceutical composition.

[00160] In some embodiments, the kit described herein comprises components for selecting
for a homogenous population of AAV containing the engineered polynucleotide described
herein. In some embodiments, the kit comprises the components for assaying the number of
units of a biomolecule (e.g., the AAV) synthesized, and/or released or expressed on the
surface by a host cell. In some embodiments, the kit comprises components for performing
assays such as enzyme-linked immunosorbent assay (ELISA). The exact nature of the
components configured in the kit depends on its intended purpose. For example, some
embodiments are configured for the purpose of treating a disease or condition disclosed
herein (e.g., cancer) in a subject. In some embodiments, the kit is configured particularly for
the purpose of treating mammalian subjects. In some embodiments, the kit is configured
particularly for the purpose of treating human subjects.

[00161] Instructions for use may be included in the kit. In some embodiments, the kit

comprises instructions for administering the engineered polynucleotide, the AAV vector
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comprising the engineered polynucleotide, the engineered polypeptide, the AAV comprising
the engineered polynucleotide, the cell transduced with the AAV vector, the pharmaceutical
composition, or a combination thereof to a subject in need thereof. In some embodiments, the
kit comprises instructions for further engineering a cell to express a biomolecule (e.g., the
engineered polynucleotide, the AAV vector comprising the engineered polynucleotide, the
engineered polypeptide, the AAV comprising the engineered polynucleotide, or the cell
transduced with the AAV vector). In some embodiments, the kit comprises instructions for
thawing or otherwise restoring biological activity of the engineered polynucleotide, the AAV
vector comprising the engineered polynucleotide, AAV comprising the engineered
polynucleotide, which may have been cryopreserved or lyophilized during storage or
transportation. In some embodiments, the kit comprises instructions for measuring the
viability of the restored the engineered polynucleotide, the AAV vector comprising the
engineered polynucleotide, AAV comprising the engineered polynucleotide to ensure
efficacy for its intended purpose (e.g., therapeutic efficacy if used for treating a subject).
[00162] Optionally, the kit also contains other useful components, such as, diluents, buffers,
pharmaceutically acceptable carriers, syringes, catheters, applicators, pipetting or measuring
tools, bandaging materials or other useful paraphernalia. The materials or components
assembled in the kit may be provided to the practitioner stored in any convenient and suitable
ways that preserve their operability and utility. For example, the components may be in
dissolved, dehydrated, or lyophilized form; they may be provided at room, refrigerated or
frozen temperatures. The components are typically contained in suitable packaging
material(s).

Method of delivery

[00163] The engineered polynucleotide can be readily introduced into a host cell, e.g., a
mammalian, bacterial, yeast, or insect cell by any method in the art. For example, the
engineered polynucleotide can be transferred into a host cell by physical, chemical, or
biological means. In some embodiments, the engineered polynucleotide can be delivered to a
host cell by encapsulating the engineered polynucleotide in a viral particle such as an AAV
particle. In some embodiments, the engineered polynucleotide can be delivered into the cell
via physical methods such as calcium phosphate precipitation, lipofection, particle
bombardment, microinjection, gene gun, electroporation, and the like.

[00164] Physical methods for introducing the engineered polynucleotide encoding into the

cell can include calcium phosphate precipitation, lipofection, particle bombardment,
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microinjection, gene gun, electroporation, and the like. One method for the introduction of
the engineered polynucleotide a host cell is calcium phosphate transfection.

[00165] Chemical means for introducing the engineered polynucleotide encoding the non-
naturally into the cell can include colloidal dispersion systems, such as macromolecule
complexes, nanocapsules, microspheres, beads, and lipid-based systems including oil-in-
water emulsions, micelles, mixed micelles, spherical nucleic acid (SNA), liposomes, or lipid
nanoparticles. An example colloidal system for use as a delivery vehicle in vitro and in vivo
is a liposome (e.g., an artificial membrane vesicle). Other methods of state-of-the-art targeted
delivery of nucleic acids are available, such as delivery of engineered polynucleotide or
vector encoding the engineered polynucleotide with targeted nanoparticles.

[00166] In the case where a non-viral delivery system is utilized, an example delivery vehicle
is a liposome. The use of lipid formulations is contemplated for the introduction of the
engineered polynucleotide or vector encoding the engineered polynucleotide into a cell (in
vitro, ex vivo, or in vivo). In another aspect, the vector can be associated with a lipid. The
vector associated with a lipid can be encapsulated in the aqueous interior of a liposome,
interspersed within the lipid bilayer of a liposome, attached to a liposome via a linking
molecule that is associated with both the liposome and the engineered polynucleotide,
entrapped in a liposome, complexed with a liposome, dispersed in a solution containing a
lipid, mixed with a lipid, combined with a lipid, contained as a suspension in a lipid,
contained or complexed with a micelle, or otherwise associated with a lipid. Lipid, lipid/DNA
or lipid/expression vector associated compositions are not limited to any particular structure
in solution. For example, in some embodiments, they are present in a bilayer structure, as
micelles, or with a “collapsed” structure. Alternately, they are simply be interspersed in a
solution, possibly forming aggregates that are not uniform in size or shape. Lipids are fatty
substances which are, in some embodiments, naturally occurring or synthetic lipids. For
example, lipids include the fatty droplets that naturally occur in the cytoplasm as well as the
class of compounds which contain long-chain aliphatic hydrocarbons and their derivatives,
such as fatty acids, alcohols, amines, amino alcohols, and aldehydes.

[00167] Lipids suitable for use are obtained from commercial sources. Stock solutions of
lipids in chloroform or chloroform/methanol are often stored at about -20 °C. Chloroform is
used as the only solvent since it is more readily evaporated than methanol. “Liposome” is a
generic term encompassing a variety of single and multilamellar lipid vehicles formed by the
generation of enclosed lipid bilayers or aggregates. Liposomes are often characterized as

having vesicular structures with a phospholipid bilayer membrane and an inner aqueous
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medium. Multilamellar liposomes have multiple lipid layers separated by aqueous medium.
They form spontaneously when phospholipids are suspended in an excess of aqueous
solution. The lipid components undergo self-rearrangement before the formation of closed
structures and entrap water and dissolved solutes between the lipid bilayers. However,
compositions that have different structures in solution than the normal vesicular structure are
also encompassed. For example, the lipids, in some embodiments, assume a micellar structure
or merely exist as nonuniform aggregates of lipid molecules. Also contemplated are
lipofectamine-nucleic acid complexes.

[00168] In some cases, non-viral delivery method comprises lipofection, nucleofection,
microinjection, biolistics, virosomes, liposomes, immunoliposomes, exosomes, polycation or
lipid:cargo conjugates (or aggregates), naked polypeptide (e.g., recombinant polypeptides),
naked DNA, artificial virions, and agent-enhanced uptake of polypeptide or DNA. In some
embodiments, the delivery method comprises conjugating or encapsulating the compositions
or the engineered polynucleotides described herein with at least one polymer such as natural
polymer or synthetic materials. The polymer can be biocompatible or biodegradable. Non-
limiting examples of suitable biocompatible, biodegradable synthetic polymers can include
aliphatic polyesters, poly(amino acids), copoly(ether-esters), polyalkylenes oxalates,
polyamides, poly(iminocarbonates), polyorthoesters, polyoxaesters, polyamidoesters,
polyoxaesters containing amine groups, and poly(anhydrides). Such synthetic polymers can
be homopolymers or copolymers (e.g., random, block, segmented, graft) of a plurality of
different monomers, e.g., two or more of lactic acid, lactide, glycolic acid, glycolide, epsilon-
caprolactone, trimethylene carbonate, p-dioxanone, etc. In an example, the scaffold can be
comprised of a polymer comprising glycolic acid and lactic acid, such as those with a ratio of
glycolic acid to lactic acid of 90/10 or 5/95. Non-limiting examples of naturally occurring
biocompatible, biodegradable polymers can include glycoproteins, proteoglycans,
polysaccharides, glycosamineoglycan (GAG) and fragment(s) derived from these
components, elastin, laminins, decrorin, fibrinogen/fibrin, fibronectins, osteopontin,
tenascins, hyaluronic acid, collagen, chondroitin sulfate, heparin, heparan sulfate, ORC,
carboxymethyl cellulose, and chitin.

[00169] In some cases, the engineered polynucleotide described herein can be packaged and
delivered to the cell via extracellular vesicles. The extracellular vesicles can be any
membrane-bound particles. In some embodiments, the extracellular vesicles can be any
membrane-bound particles secreted by at least one cell. In some instances, the extracellular

vesicles can be any membrane-bound particles synthesized in vitro. In some instances, the
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extracellular vesicles can be any membrane-bound particles synthesized without a cell. In
some cases, the extracellular vesicles can be exosomes, microvesicles, retrovirus-like
particles, apoptotic bodies, apoptosomes, oncosomes, exophers, enveloped viruses, exomeres,
or other very large extracellular vesicles.

[00170] In some embodiments, the engineered polynucleotide can be delivered into the cell
via biological methods such as the use of DNA and RNA vectors. Viral vectors, and
especially retroviral vectors, have become the most widely used method for inserting genes
into mammalian, e.g., human cells. Other viral vectors, in some embodiments, are derived
from lentivirus, poxviruses, herpes simplex virus I, adenoviruses and adeno-associated
viruses, and the like. Exemplary viral vectors include retroviral vectors, adenoviral vectors,
adeno-associated viral vectors (AAV vectors), pox vectors, parvoviral vectors, baculovirus
vectors, measles viral vectors, or herpes simplex virus vectors (HSVs). In some instances, the
retroviral vectors include gamma-retroviral vectors such as vectors derived from the Moloney
Murine Keukemia Virus (MoMLV, MMLV, MuLV, or MLV) or the Murine Steam cell Virus
(MSCV) genome. In some instances, the retroviral vectors also include lentiviral vectors such
as those derived from the human immunodeficiency virus (HIV) genome. In some instances,
AAYV comprises a serotype, including AAV1, AAV2, AAV4, AAVS5, AAV6, AAV7, AAVS,
AAV9, AAV10, AAV11, AAV12, or a combination thereof. Based on these initial serotypes,
AAYV capsid of each serotype can be engineered to make them better suited for biological
functions, tissue or cell selection. In some embodiments, an AAV is AAV?2 and variants
AAV2.NS53 and AAV2.N54 which are used in the examples of the present disclosure.
Chimeric AAVs are also contemplated that may contain at least 2 AAV serotypes. In some
cases, at least 3, at least 4, at least 5, at least 6, at least 7, or up to 8 different serotypes are
combined in a chimeric AAV. In some cases, only a portion of the AAV is chimeric. For
example, suitable portions can include the capsid, VP1, VP2, or VP3 domains and/or Rep. In
some cases, at least one of VP1, VP2, and VP3 has at least one amino acid substitution
compared to an otherwise comparable wild-type AAV capsid protein. In some cases, a
mutation can occur in VP1 and VP2, in VP1 and VP3, in VP2 and VP3, orin VP1, VP2, and
VP3. In some embodiments, at least one of VP1, VP2, and VP3 has from one to about 25
amino acid substitutions compared to wild-type AAV VP1, VP2, and VP3, e.g., from about
one to about 5, from about 5 to about 10, from about 10 to about 15, from about 15 to about
20, or from about 20 to about 25 amino acid substitutions compared to wild-type AAV VP1,
VP2, and VP3. In some cases, a VP can be removed. For example, in some embodiments a

mutant AAYV does not comprise at least one of VP1, VP2, or VP3.
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Method of modifying cell

[00171] In an aspect, provided herein are also methods of modifying cells to thereby generate
engineered cells. Cells can refer to primary cells, recombinant cells, or cell lines. In some
cases, a cell is a packaging cell. A packaging cell can be any one of: HEK 293 cells, HelLLa
cells, and Vero cells to name a few. An engineered cell can be a primary cell. In some cases,
an engineered cell can be an ocular cell. Suitable ocular cells include but are not limited to a:
photoreceptor, ganglion cell, RPE cell, amacrine cell, horizontal cell, muller cell, and the like.
[00172] In some cases, a cell is a packaging cell utilized to generate viral particles. To
generate AAV virions or viral particles, an AAV vector is introduced into a suitable host cell
using known techniques, such as by transfection. In some cases, transfection techniques are
used, e.g., CaPO4 transfection or electroporation, and/or infection by hybrid adenovirus/AAV
vectors into cell lines such as the human embryonic kidney cell line HEK 293 (a human
kidney cell line containing functional adenovirus E1 genes which provides trans-acting E1
proteins). Suitable transfection methods include calcium phosphate co-precipitation, direct
micro-injection, electroporation, liposome mediated gene transfer, and nucleic acid delivery
using high-velocity microprojectiles, which are known in the art.

[00173] To engineer a cell, a plurality of cells may be contacted with an isolated engineered
polynucleotide. Contacting can comprise any length of time and may include from about 5
min to about 5 days. Contacting can last from about 5, about 10, about 15, about 20, about 25,
about 30, about 35, about 40, about 45, about 50, about 55, or about 60 minutes. In some
cases, the contacting can last from 1 hour, 3 hours, 5 hours, 10 hours, 15 hours, 20 hours, 1
day, 2 days, 3 days, 4 days or up to about 5 days.

[00174] In some cases, supernatant of the packaging cell line is treated by PEG precipitation
for concentrating the virus. In other cases, a centrifugation step can be used to concentrate a
virus. For example, a column can be used to concentration a virus during a centrifugation. In
some embodiments, a precipitation occurs at no more than about 4 °C. (for example about 3
°C, about 2 °C, about 1 °C, or about 1 °C) for at least about 2 hours, at least about 3 hours, at
least about 4 hours, at least about 6 hours, at least about 9 hours, at least about 12 hours, or at
least about 24 hours. In some embodiments, the recombinant AAYV is isolated from the PEG-
precipitated supernatant by low-speed centrifugation followed by CsCl gradient. The low-
speed centrifugation can be to can be about 4000 rpm, about 4500 rpm, about 5000 rpm, or
about 6000 rpm for about 20 minutes, about 30 minutes, about 40 minutes, about 50 minutes
or about 60 minutes. In some cases, recombinant AAYV is isolated from the PEG-precipitated

supernatant by centrifugation at about 5000 rpm for about 30 minutes followed by CsCl
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gradient. In some cases, CsCl purification can be replaced with IDX gradient
ultracentrifugation. Supernatant can be collected at about 12 hours, about 24 hours, about 36
hours, about 48 hours, about 72 hours, about 96 hours, about 120 hours, or a time between
any of these two time points after a transfection. Supernatant can also be purified,
concentrated, or a combination thereof. For example, a concentration or viral titer can be
determined by qPCR or silver stain.

[00175] In an aspect, provided is also a plurality of AAV particles (containing the engineered
polynucleotide described herein) isolated from an engineered cell. A viral titer can be from
about 10? vp/mL, about 10° vp/mL, about 10* vp/mL, about 10° vp/mL, about 10° vp/mL,
about 107 vp/mL, about 10® vp/mL, or up to about 10° vp/mL. A viral titer can be from about
102 GC/mL, about 10° GC/mL, about 10* GC/mL, about 10° GC/mL, about 10° GC/mL,
about 107 GC/mL, about 10* GC/mL, or up to about 10 GC/mL. In some cases, a viral titer
can be from about 10> TU/mL, about 10° TU/mL, about 10* TU/mL, about 10> TU/mL, about
10° TU/mL, about 10’ TU/mL, about 10® TU/mL, or up to about 10° TU/mL. An optimal
viral titer can vary depending on cell type to be transduced. A range of virus can be from
about 1000 MOI to about 2000 MOI, from about 1500 MOI to about 2500 MOI, from about
2000 MOI to about 3000 MOI, from about 3000 MOI to about 4000 MOI, from about 4000
MOI to about 5000 MOI, from about 5000 MOI to about 6000 MOI, from about 6000 MOI to
about 7000MOI, from about 7000 MOI to about 8000 MOI, from about 8000 MOI to about
9000 MOI, from about 9000 MOI to about 10,000 MOI. For example, to infect 1 million cells
using a MOI of 10,000, one will need 10,000 x 1,000,000 = 10 GC.

[00176] In some cases, a plurality of AAV particles can be formulated into unit dose form.
Various formulations are contemplated for adult or pediatric delivery and include but are not
limited to: 0.5 x 10° vg, 1.0x 10° vg, 1.0 x 10, 1.0 x 10" vg, 3.0 x 10" vg, 6 x 10'! vg, 8.0
x 10" vg 1.0x 10”2 vg, 1.0x 10" vg, 1.0 x 10 vg, 1.0x 10 vg, orup to 1.5 x 101 vg.
Compositions of viral particles can be cryopreserved or otherwise stored in suitable
containers.

[00177] Provided compositions and methods herein can be sufficient to enhance delivery
and/or expression of subject biologic by at least about 3%, about 5%, about 10%, about 15%,
about 20%, about 25%, about 30%, about 35%, about 40%, about 45%, about 50%, about
55%, about 60%, about 65%, about 70%, about 75%, about 80%, about 85%, about 90%,
about 91%, about 92%, about 93%, about 94%, about 95%, about 96%, about 97%, about
98%, about 99% or up to 100% more than an otherwise comparable unmodified nucleic acid.

In some cases, the otherwise comparable unmodified nucleic acid is one that encodes VEGF-
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Trap. In some cases, modifications can be sufficient to enhance delivery and/or expression of
subject biologics by at least about 1-fold, about 6-fold, about 11-fold, about 16-fold, about
21-fold, about 26-fold, about 31-fold, about 36-fold, about 41-fold, about 46-fold, about 51-
fold, about 56-fold, about 61-fold, about 66-fold, about 71-fold, about 76-fold, about 81-fold,
about 86-fold, about 91-fold, about 96-fold, about 101-fold, about 106-fold, about 111-fold,
about 116-fold, about 121-fold, about 126-fold, about 131-fold, about 136-fold, about 141-
fold, about 146-fold, about 151-fold, about 156-fold, about 161-fold, about 166-fold, about
171-fold, about 176-fold, about 181-fold, about 186-fold, about 191-fold, about 196-fold,
about 201-fold, about 206-fold, about 211-fold, about 216-fold, about 221-fold, about 226-
fold, about 23 1-fold, about 236-fold, about 241-fold, about 246-fold, about 251-fold, about
256-fold, about 261-fold, about 266-fold, about 271-fold, about 276-fold, about 281-fold,
about 286-fold, about 291-fold, about 296-fold, about 301-fold, about 306-fold, about 311-
fold, about 316-fold, about 321-fold, about 326-fold, about 33 1-fold, about 336-fold, about
341-fold, about 346-fold, or about 350-fold more than an otherwise comparable unmodified
nucleic acid. In an embodiment, increased expression comprises at least a 5-fold, at least a
10-fold, at least a 20-fold, at least a 50-fold, at least a 100-fold, at least a 200-fold, or at least
a 500-fold increase as determined by in in vitro assay. Suitable in vitro assays include
ELISA, western blot, Luminex, microscopy, imaging, and/or flow cytometry.

[00178] A subject AAV virion can exhibit at least 1-fold, at least 6-fold, at least 10-fold, at
least 15-fold, at least 20-fold, at least 25-fold, at least 50-fold, or more than 50-fold, increased
infectivity of a retinal cell, compared to the infectivity of the retinal cell (photoreceptor,
ganglion cell, RPE cell, amacrine cell, horizontal cell, muller cell, and the like) by an AAV
virion comprising an otherwise comparable WT AAYV capsid protein.

Method of treatment

[00179] Provided herein are methods of treating a disease or condition described here. In
some aspects, the method confers protection against the disease or condition. A method of
treatment can comprise introducing to a subject in need an engineered polynucleotide, an
AAYV vector comprising the engineered polynucleotide, an AAV comprising the engineered
polynucleotide, a cell transduced with an AAV vector, a viral particle comprising the
engineered polynucleotide, a pharmaceutical composition, or a combination thereof. Also
provided is a method of treating disease or condition that comprises administering a
pharmaceutical composition to a subject in need thereof. A pharmaceutical composition can
comprise a sequence that encodes a biologic that comprises the engineered polynucleotide,

the AAV vector comprising the engineered polynucleotide, the AAV vector comprising the
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engineered polynucleotide, a viral particle comprising the engineered polynucleotide, or a
combination thereof. In some embodiments, administration is by any suitable mode of
administration, including systemic administration (e.g., intravenous, intravitreal, subretinal,
or etc.). In some embodiments, the subject is human.

[00180] In some embodiments, the method comprises treating a disease or condition in a
subject in need thereof by administering to the subject a therapeutically effective amount of
an engineered polynucleotide, an engineered polypeptide, a cell transduced with an
engineered polynucleotide, or pharmaceutical composition described herein. In some
embodiments, the method treats a disease or condition, where once of the administering of an
engineered polynucleotide, an engineered polypeptide, a cell transduced with an engineered
polynucleotide, or pharmaceutical composition described herein is curative of the disease or
condition. In some embodiments, the method treats a disease or condition, where the
administering of an engineered polynucleotide, an engineered polypeptide, a cell transduced
with an engineered polynucleotide, or pharmaceutical composition described herein does not
comprise daily administration. In some embodiments, the disease or condition comprises an
ocular disease. Non-limiting example of the ocular disease can include ocular ischemic
syndrome, proliferative retinopathies, neovascular glaucoma (NG), uveitis, neovascular
uveitis, achromatopsia, age-related macular degeneration (nAMD), geographic atrophy (GA),
dry age-related macular degeneration (dAMD), diabetic macular edema (DME), diabetic
macular retinopathy (DMR), retinal vein occlusion (RVO), glaucoma, traumatic glaucoma,
Bardet-Biedl Syndrome, Best Disease, choroideremia, Leber Congenital Amaurosis, macular
degeneration, polypoidal choroidal vasculopathy (PCV), retinitis pigmentosa, Refsum
disease, Stargardt disease, Usher syndrome, X-linked retinoschisis (XLRS), rod-cone
dystrophy, Cone-rod dystrophy, Oguchi disease, Malattia leventinese (Familial Dominant
Drusen), blue-cone monochromacy, or a combination thereof. In some embodiments, the
disease or condition is neovascular glaucoma (NG). In some embodiments, the disease or
condition is glaucoma. In some embodiments, the disease or condition is traumatic glaucoma.
[00181] In some embodiments, administering a therapeutically effective amount of an
engineered polynucleotide, an engineered polypeptide, a cell transduced with an engineered
polynucleotide, or pharmaceutical composition described herein to a subject protects the
subjection from the disease or condition. For example, administering a therapeutically
effective amount of an engineered polynucleotide, an engineered polypeptide, a cell
transduced with an engineered polynucleotide, or pharmaceutical composition can protect the

subject from developing disease or condition stemmed from injury. As shown in Example 4,
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the engineered polypeptide promoted protection of retina ganglion cells in eyes after
transection injury. In some embodiments, administering a therapeutically effective amount of
an engineered polynucleotide, an engineered polypeptide, a cell transduced with an
engineered polynucleotide, or pharmaceutical composition protects or promotes survival of
cells in a subject. In some embodiments, administering a therapeutically effective amount of
an engineered polynucleotide, an engineered polypeptide, a cell transduced with an
engineered polynucleotide, or pharmaceutical composition protects or promotes survival of
ocular cells in a subject. In some embodiments, administering a therapeutically effective
amount of an engineered polynucleotide, an engineered polypeptide, a cell transduced with an
engineered polynucleotide or, pharmaceutical composition protects or promotes survival of
retinal ganglion cells in a subject. In some embodiments, administering a therapeutically
effective amount of an engineered polynucleotide, an engineered polypeptide, a cell
transduced with an engineered polynucleotide or, pharmaceutical composition decreases
intraocular pressure in a subject.

[00182] In some embodiments, the engineered polynucleotide, the AAV vector comprising
the engineered polynucleotide, the AAV comprising the engineered polynucleotide, the cell
transduced with the AAV vector, or the pharmaceutical composition is administered at least
once during a period of time (e.g., every 2 days, twice a week, once a week, every week,
three times per month, two times per month, one time per month, every 2 months, every 3
months, every 4 months, every 5 months, every 6 months, every 7 months, every 8 months,
every 9 months, every 10 months, every 11 months, once a year). In some embodiments, the
composition is administered two or more times (e.g., 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 30, 40, 50, 60,70, 80, 90, 100 times) during a period of time. In some
embodiments, the administration described herein comprises a single administration. In some
embodiments, the administration described herein does not include daily administration.
[00183] In some embodiments, the method comprises administering the engineered
polynucleotide, the AAV vector comprising the engineered polynucleotide, the AAV
comprising the engineered polynucleotide, the cell transduced with the AAV vector, or the
pharmaceutical composition in a therapeutically-effective amount by various forms and
routes including, for example, oral, or topical administration. In some embodiments, a
composition may be administered by intravitreal, subretinal, suprachoroidal, parenteral,
intravenous, subcutaneous, intramuscular, intradermal, intraperitoneal, intracerebral,
subarachnoid, intraocular, intrasternal, ophthalmic, endothelial, local, intranasal,

intrapulmonary, rectal, intraarterial, intrathecal, inhalation, intralesional, intradermal,
-82-



WO 2023/173086 PCT/US2023/064136

epidural, intracapsular, subcapsular, intracardiac, transtracheal, subcuticular, subarachnoid, or
intraspinal administration, e.g., injection or infusion. In some embodiments, a composition
may be administered by absorption through epithelial or mucocutaneous linings (e.g., oral
mucosa, rectal and intestinal mucosa administration). In some embodiments, the composition
is delivered via multiple administration routes.

[00184] In some embodiments, the method comprises administering the engineered
polynucleotide, the AAV vector comprising the engineered polynucleotide, the AAV
comprising the engineered polynucleotide, the cell transduced with the AAV vector, the viral
particle comprising the engineered polynucleotide, the pharmaceutical composition, or a
combination thereof by intravenous infusion. In some embodiments, the engineered
polynucleotide, the AAV vector comprising the engineered polynucleotide, the AAV
comprising the engineered polynucleotide, the cell transduced with the AAV vector, the viral
particle comprising the engineered polynucleotide, the pharmaceutical composition, or a
combination thereof is administered by slow continuous infusion over a long period, such as
more than 24 hours. In some embodiments, the engineered polynucleotide, the AAV vector
comprising the engineered polynucleotide, the AAV comprising the engineered
polynucleotide, the cell transduced with the AAV vector, the viral particle comprising the
engineered polynucleotide, the pharmaceutical composition, or a combination thereof is
administered as an intravenous injection or a short infusion. In some embodiments, the
engineered polynucleotide, the AAV vector comprising the engineered polynucleotide, the
AAYV comprising the engineered polynucleotide, the cell transduced with the AAV vector, the
viral particle comprising the engineered polynucleotide, the pharmaceutical composition, or a
combination thereof is administered via vitreous route. In some embodiments, the engineered
polynucleotide, the AAV vector comprising the engineered polynucleotide, the AAV
comprising the engineered polynucleotide, the cell transduced with the AAV vector, the viral
particle comprising the engineered polynucleotide, the pharmaceutical composition, or a
combination thereof may be administered in a local manner, for example, via injection of the
agent directly into an organ, optionally in a depot or sustained release formulation or implant.
[00185] In some embodiments, the engineered polynucleotide, the AAV vector comprising
the engineered polynucleotide, the AAV comprising the engineered polynucleotide, the cell
transduced with the AAV vector, the viral particle comprising the engineered polynucleotide,
the pharmaceutical composition, or a combination thereof may be administered in
conjunction with other therapies, for example, an antiviral therapy, a chemotherapy, an

antibiotic, a cell therapy, a cytokine therapy, or an anti-inflammatory agent. In some
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embodiments, the engineered polynucleotide, the AAV vector comprising the engineered
polynucleotide, the AAV comprising the engineered polynucleotide, the cell transduced with
the AAV vector, the viral particle comprising the engineered polynucleotide, the
pharmaceutical composition, or a combination thereof may be administered before, during, or
after the occurrence of a disease or condition, and the timing of administering the
composition containing a therapeutic agent may vary. In some cases, the composition may be
used as a prophylactic and may be administered continuously to subjects (e.g., the subject for
immunization or the subject for treatment) with a susceptibility to a coronavirus or a
propensity to a condition or disease associated with a coronavirus. Prophylactic
administration may lessen a likelihood of the occurrence of the infection, disease or
condition, or may reduce the severity of the infection, disease or condition.

[00186] The engineered polynucleotide, the AAV vector comprising the engineered
polynucleotide, the AAV comprising the engineered polynucleotide, the cell transduced with
the AAV vector, the viral particle comprising the engineered polynucleotide, the
pharmaceutical composition, or a combination thereof may be administered to a subject
before the onset of the symptoms. In some embodiments, the engineered polynucleotide, the
AAYV vector comprising the engineered polynucleotide, the AAV comprising the engineered
polynucleotide, the cell transduced with the AAV vector, the viral particle comprising the
engineered polynucleotide, the pharmaceutical composition, or a combination thereof may be
administered to a subject (e.g., the subject for immunization or the subject for treatment) after
(e.g., as soon as possible after) a test result, for example, a test result that provides a
diagnosis, a test that shows the presence of a coronavirus in a subject (e.g., the subject for
immunization or the subject for treatment), or a test showing progress of a condition, e.g., a
decreased blood oxygen levels. A therapeutic agent may be administered after (e.g., as soon
as is practicable after) the onset of a disease or condition is detected or suspected. A
therapeutic agent may be administered after (e.g., as soon as is practicable after) a potential
exposure to a coronavirus, for example, after a subject (e.g., the subject for immunization or
the subject for treatment) has contact with an infected subject, or learns they had contact with
an infected subject that may be contagious.

[00187] Actual dosage levels of an agent of the disclosure (e.g., the engineered
polynucleotide or a pharmaceutical composition) may be varied so as to obtain an amount of
the agent to achieve the desired therapeutic response for a particular subject, composition,
and mode of administration, without being toxic to the subject (e.g., the subject for

immunization or the subject for treatment). The selected dosage level may depend upon a
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variety of pharmacokinetic factors including the activity of the particular compositions of the
present disclosure employed, the route of administration, the time of administration, the rate
of excretion, the duration of the treatment, other drugs, compounds and/or materials used in
combination with the particular compositions employed, the age, sex, weight, condition,
general health and prior medical history of the patient being treated, and like factors well
known in the medical arts.

[00188] Dosage regimens may be adjusted to provide the optimum desired response (e.g., a
therapeutic and/or prophylactic response). For example, a single bolus may be administered,
several divided doses may be administered over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the therapeutic situation. It is
especially advantageous to formulate parenteral compositions in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit form as used herein refers to physically
discrete units suited as unitary dosages for the subjects (e.g., the subjects for immunization or
the subjects for treatment); each unit contains a predetermined quantity of active agent
calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit forms of the disclosure may be
determined by and directly dependent on (a) the unique characteristics of the active agent and
the particular therapeutic effect to be achieved, and (b) the limitations inherent in the art of
compounding such an active agent for the treatment of sensitivity in individuals. A dose may
be determined by reference to a plasma concentration or a local concentration of the circular
polyribonucleotide or antibody or antigen-binding fragment thereof. A dose may be
determined by reference to a plasma concentration or a local concentration of the linear
polyribonucleotide or antibody or antigen-binding fragment thereof.

[00189] The engineered polynucleotide, the AAV vector comprising the engineered
polynucleotide, the AAV comprising the engineered polynucleotide, the cell transduced with
the AAV vector, the viral particle comprising the engineered polynucleotide, the
pharmaceutical composition, or a combination thereof described herein may be in a unit
dosage form suitable for a single administration of a precise dosage. In unit dosage form, the
formulation may be divided into unit doses containing appropriate quantities of the
compositions. In unit dosage form, the formulation may be divided into unit doses containing
appropriate quantities of one or more linear polyribonucleotides, antibodies or the antigen-
binding fragments thereof, and/or therapeutic agents. The unit dosage may be in the form of a
package containing discrete quantities of the formulation. Non-limiting examples are

packaged injectables, vials, and ampoules. An aqueous suspension composition disclosed
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herein may be packaged in a single-dose non-reclosable container. Multiple-dose reclosable
containers may be used, for example, in combination with or without a preservative. A
formulation for injection disclosed herein may be present in a unit dosage form, for example,
in ampoules, or in multi dose containers with a preservative.

[00190] In some cases, an increased level of a biologic in a subject is at least a 5-fold, a 10-
fold, a 20-fold, a 50-fold, a 100-fold, a 200-fold, or a 500-fold increased, as determined by a
diagnostic assay.

[00191] Suitable diagnostic assays can include ocular diagnostic assays. Ocular diagnostic
assays can include ophthalmic testing such as refraction testing, ocular scans, Ocular
coherence tomography, Farnworth-Munsell 100 Hue Test, Computerized Optic Disc Imaging
and Nerve Fiber Layer Analysis (GDX, HRT, OCT), Corneal Topography,
Electroretinography (ERG), electro-oculography (EOG), visual evoked potentials (VEP),
visual evoked response (VER), Fluorescein Angiography, Ocular Coherence Tomography
(OCT), retinal photography, fundus photography, Specular Microscopy, Goldmann,
Humphrey, FDT, Octopus, Biometry/IOL calculation, A-Scan, B-Scan, and combinations
thereof.

[00192] In some cases, a retinal test can be utilized. Nonlimiting methods for assessing
retinal function and changes thereof include assessing visual acuity (e.g. best-corrected visual
acuity [BCVA], ambulation, navigation, object detection and discrimination), assessing
visual field (e.g. static and kinetic visual field perimetry), performing a clinical examination
(e.g. slit lamp examination of the anterior and posterior segments of the eye), assessing
electrophysiological responsiveness to all wavelengths of light and dark (e.g. all forms of
electroretinography (ERG) [full-field, multifocal and pattern], all forms of visual evoked
potential (VEP), electrooculography (EOG), color vision, dark adaptation and/or contrast
sensitivity). Nonlimiting methods for assessing anatomy and retinal health and changes
thereof include Optical Coherence Tomography (OCT), fundus photography, adaptive optics
scanning laser ophthalmoscopy (AO- SLO), fluorescence and/or autofluorescence; measuring
ocular motility and eye movements (e.g. nystagmus, fixation preference, and stability),
measuring reported outcomes (patient-reported changes in visual and non-visually-guided
behaviors and activities, patient-reported outcomes [PRO], questionnaire-based assessments
of quality-of-life, daily activities and measures of neurological function (e.g. functional
Magnetic Resonance Imaging (MRI)).

[00193] In some embodiments, the engineered polynucleotide, the AAV vector comprising

the engineered polynucleotide, the AAV comprising the engineered polynucleotide, the cell
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transduced with the AAV vector, the viral particle comprising the engineered polynucleotide,
the pharmaceutical composition, or a combination thereof 20%, at least 30%, at least 40%, at
least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 100%, at least 200%,
at least 500%, or more compared to a comparable cell that is not contacted with the
engineered polynucleotide, the AAV vector comprising the engineered polynucleotide, the
AAV comprising the engineered polynucleotide, or the pharmaceutical composition.

[00194] In some embodiments, the method of treatment described herein can treat an ocular
disease. Relevant ocular diseases and conditions can include but are not limited to: blindness,
Achromatopsia, Age-related macular degeneration (AMD), Diabetic retinopathy (DR),
Glaucoma, Bardet-Biedl Syndrome, Best Disease, Choroideremia, Leber Congenital
Amaurosis, Macular degeneration, Polypoidal choroidal vasculopathy (PCV), Retinitis
pigmentosa, Refsum disease, Stargardt disease, Usher syndrome, X-linked retinoschisis
(XLRS), Rod-cone dystrophy, Cone-rod dystrophy, Oguchi disease, Malattia Leventinese
(Familial Dominant Drusen), and Blue-cone monochromacy. In an embodiment, the ocular
disease or condition is AMD. AMD can be wet AMD or dry AMD.

[00195] In some cases, an administration of a pharmaceutical composition is sufficient to
reduce at least a symptom of a disease or condition, treat the disease or condition, and/or
eliminate the disease or condition. In some cases, improvements of diseases or conditions can
be ascertained by any of the provided diagnostic assays. In other cases, an improvement can
be obtained via an interview with the treated subject. For example, a subject may be able to
communicate to an attending physician that their vision is improved as compared to their
vision prior to administration of a subject pharmaceutical. In other cases, an in vivo animal
model may be used to ascertain reduction of a disease or condition after treatment. Suitable
animal models include mouse models, primate models, rat models, canine models, and the
like.

[00196] Use of absolute or sequential terms, for example, “will,” “will not,” “shall,” “shall

2 2 <

not,” “must,

2

must not,” “first,” “initially,

EEINA3 2 2

next,” “subsequently,” “before,” “after,”
“lastly,” and “finally,” are not meant to limit scope of the present embodiments disclosed
herein but as exemplary.

[00197] As used herein, the singular forms “a”, “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates otherwise. Furthermore, to the extent
that the terms “including”, “includes”, “having”, “has”, “with”, or variants thereof are used in
either the detailed description and/or the claims, such terms are intended to be inclusive in a

manner similar to the term “comprising.”
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[00198] As used herein, the phrases “at least one”, “one or more”, and “and/or” are open-
ended expressions that are both conjunctive and disjunctive in operation. For example, each
of the expressions “at least one of A, B and C”, “at least one of A, B, or C”, “one or more of
A, B, and C”, “one or more of A, B, or C” and “A, B, and/or C” means A alone, B alone, C
alone, A and B together, A and C together, B and C together, or A, B and C together.

[00199] As used herein, “or” may refer to “and”, “or,” or “and/or” and may be used both
exclusively and inclusively. For example, the term “A or B” may refer to “A or B”, “A but
not B”, “B but not A”, and “A and B”. In some cases, context may dictate a particular
meaning.

[00200] Any systems, methods, software, and platforms described herein are modular.
Accordingly, terms such as “first” and “second” do not necessarily imply priority, order of
importance, or order of acts.

[00201] The term “about” when referring to a number or a numerical range means that the
number or numerical range referred to is an approximation within experimental variability (or
within statistical experimental error), and the number or numerical range may vary from, for
example, from 1% to 15% of the stated number or numerical range. In examples, the term
“about” refers to £10% of a stated number or value.

[00202] The terms “increased”, “increasing”, or “increase” are used herein to generally mean
an increase by a statically significant amount. In some aspects, the terms “increased,” or
“increase,” mean an increase of at least 10% as compared to a reference level, for example an
increase of at least about 10%, at least about 20%, or at least about 30%, or at least about
40%, or at least about 50%, or at least about 60%, or at least about 70%, or at least about
80%, or at least about 90% or up to and including a 100% increase or any increase between
10-100% as compared to a reference level, standard, or control. Other examples of “increase”
include an increase of at least 2-fold, at least 5-fold, at least 10-fold, at least 20-fold, at least
50-fold, at least 100-fold, at least 1000-fold or more as compared to a reference level.
[00203] The terms “decreased”, “decreasing”, or “decrease” are used herein generally to
mean a decrease by a statistically significant amount. In some aspects, “decreased” or
“decrease” means a reduction by at least 10% as compared to a reference level, for example a
decrease by at least about 20%, or at least about 30%, or at least about 40%, or at least about
50%, or at least about 60%, or at least about 70%, or at least about 80%, or at least about 90%
or up to and including a 100% decrease (e.g., absent level or non-detectable level as
compared to a reference level), or any decrease between 10-100% as compared to a reference

level. In the context of a marker or symptom, by these terms is meant a statistically
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significant decrease in such level. The decrease can be, for example, at least 10%, at least
20%, at least 30%, at least 40% or more, and is preferably down to a level accepted as within
the range of normal for an individual without a given disease.

[00204] The terms “AAV,” “AAYV construct,” or “recombinant AAV” or “AAV” refer to
adeno-associated virus of any of the known serotypes, including AAV-1, AAV-2, AAV-3,
AAV-4, AAV-5, AAV-6, AAV-7, AAV-8, AAV-9, AAV-10, AAV-11, AAV-12, AAV-13,
or scAAV, rh10, chimeric or hybrid AAV, or any combination, derivative, or variant thereof.
AAYV is a small non-enveloped single-stranded DNA virus. They are non-pathogenic
parvoviruses and can require helper viruses, such as adenovirus, herpes simplex virus,
vaccinia virus, and CMYV, for replication. Wild-type AAV is common in the general
population, and is not associated with any known pathologies. A hybrid AAV is an AAV
comprising a capsid protein of one AAV serotype and genomic material from another AAV
serotype. A chimeric AAV comprises genetic and/or protein sequences derived from two or
more AAV serotypes, and can include mutations made to the genetic sequences of those two
or more AAV serotypes. An exemplary chimeric AAV can comprise a chimeric AAV capsid,
for example, a capsid protein with one or more regions of amino acids derived from two or
more AAV serotypes. An AAV variant is an AAV comprising one or more amino acid
mutations in its genome or proteins as compared to its parental AAV, e.g., one or more amino
acid mutations in its capsid protein as compared to its parental AAV. AAYV, as used herein,
includes avian AAV, bovine AAYV, canine AAV, equine AAV, primate AAV, non-primate
AAYV, and ovine AAV, where primate AAV refers to AAV that infect non-primates, and
where non-primate AAV refers to AAV that infect non-primate animals, such as avian AAV
that infects avian animals. In some cases, the wild-type AAV contains rep and cap genes,
where the rep gene is required for viral replication and the cap gene is required for the
synthesis of capsid proteins. As used herein, the terms “recombinant AAV” and “rAAV” are
interchangeable.

[00205] The terms “recombinant AAV vector” or “AAYV vector” or “AAV vector” refer to a
vector derived from any of the AAV serotypes mentioned above. In some cases, an AAV
vector can comprise one or more of the AAV wild-type genes deleted in whole or part, such
as the rep and/or cap genes, but contains functional elements that are required for packaging
and use of AAV virus for gene therapy. For example, functional inverted terminal repeats or
ITR sequences that flank an open reading frame or exogenous sequences cloned in are known
to be important for replication and packaging of an AAV virion, but the ITR sequences can

be modified from the wild-type nucleotide sequences, including insertions, deletions, or
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substitutions of nucleotides, so that the AAYV is suitable for use for the embodiments
described herein, such as a gene therapy or gene delivery system. In some aspects, a self-
complementary vector (sc) can be used, such as a self-complementary AAV vector, which
can bypass the requirement for viral second-strand DNA synthesis and can lead to higher rate
of expression of a transgene protein. In some aspects, AAV vectors can be generated to allow
selection of an optimal serotype, promoter, and transgene. In some cases, the vector can be
targeted vector or a modified vector that selectively binds or infects immune cells.

[00206] The terms “AAV virion” or “AAYV virion” refer to a virus particle comprising a
capsid comprising at least one AAV capsid protein that encapsidates an AAV vector as
described herein, where the vector can further comprise a heterologous polynucleotide
sequence or a transgene in some embodiments. A virion can be an engineered virion.
[00207] The term “subject,” “host,” “individual,” and “patient” are as used interchangeably
herein to refer to animals, typically mammalian animals. Any suitable mammal can be
administered a composition as described herein (such as an engineered guide RNA) or treated
by a method as described herein. A subject can be a vertebrate or an invertebrate. A subject
can be a laboratory animal. Non-limiting examples of mammals include humans, non-human
primates (e.g., apes, gibbons, chimpanzees, orangutans, monkeys, macaques, and the like),
domestic animals (e.g., dogs and cats), farm animals (e.g., horses, cows, goats, sheep, pigs)
and experimental animals (e.g., mouse, rat, rabbit, guinea pig). In some embodiments a
mammal is a human. A mammal can be any age or at any stage of development (e.g., an
adult, teen, child, infant, or a mammal in utero). A mammal can be male or female. In some
embodiments a subject is a human. A subject can be a patient. A subject can be suffering
from a disease. A subject can display symptoms of a disease. A subject may not display
symptoms of a disease, but still have a disease. A subject can be under medical care of a
caregiver (e.g., the subject is hospitalized and is treated by a physician).

[00208] The term “protein”, “peptide”, and “polypeptide” are used interchangeably and in
their broadest sense to refer to a compound of two or more subunit amino acids, amino acid
analogs or peptidomimetics. The terms also encompass an amino acid polymer that has been
modified; for example, disulfide bond formation, glycosylation, lipidation, acetylation,
phosphorylation, or any other manipulation, such as conjugation with a labeling component.
As used herein the term “amino acid” refers to either natural and/or unnatural or synthetic
amino acids, including glycine and both the D or L optical isomers, and amino acid analogs
and peptidomimetics. The subunits may be linked by peptide bonds. In another embodiment,

the subunit may be linked by other bonds, e.g., ester, ether, etc. A protein or peptide must
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contain at least two amino acids and no limitation is placed on the maximum number of
amino acids which may comprise a protein’s or peptide's sequence. As used herein the term
“amino acid” refers to either natural and/or unnatural or synthetic amino acids, including
glycine and both the D and L optical isomers, amino acid analogs and peptidomimetics. As
used herein, the term “fusion protein” refers to a protein comprised of domains from more
than one naturally occurring or recombinantly produced protein, where generally each
domain serves a different function. In this regard, the term “linker” refers to a protein
fragment that is used to link these domains together — optionally to preserve the conformation
of the fused protein domains and/or prevent unfavorable interactions between the fused
protein domains which may compromise their respective functions.

[00209] A polynucleotide or polypeptide has a certain percent “sequence identity” to another
polynucleotide or polypeptide, meaning that, when aligned, that percentage of bases or amino
acids are the same when comparing the two sequences. Sequence similarity can be
determined in a number of different manners. To determine sequence identity, sequences can
be aligned using the methods and computer programs, including BLAST, available over the
world wide web at ncbi.nlm.nih.gov/BLAST/. Another alignment algorithm is FASTA,
available in the Genetics Computing Group (GCG) package.

[00210] While preferred embodiments of the present invention have been shown and
described herein, it will be obvious to those skilled in the art that such embodiments are
provided by way of example only. It is not intended that the invention be limited by the
specific examples provided within the specification. While the invention has been described
with reference to the aforementioned specification, the descriptions and illustrations of the
embodiments herein are not meant to be construed in a limiting sense. Numerous variations,
changes, and substitutions will now occur to those skilled in the art without departing from
the invention. Furthermore, it shall be understood that all aspects of the invention are not
limited to the specific depictions, configurations or relative proportions set forth herein which
depend upon a variety of conditions and variables. It should be understood that various
alternatives to the embodiments of the invention described herein may be employed in
practicing the invention. It is therefore contemplated that the invention shall also cover any
such alternatives, modifications, variations or equivalents. It is intended that the following
claims define the scope of the invention and that methods and structures within the scope of
these claims and their equivalents be covered thereby.

EMBODIMENTS
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[00211] Embodiment 1. An engineered polynucleotide comprising an AAV vector
comprising one or more expression cassettes, wherein the one or more expression cassettes
encode a peptide.

[00212] Embodiment 2. An engineered polynucleotide comprising an AAV vector
comprising one or more expression cassettes, wherein the one or more expression cassettes
encode an engineered polypeptide comprising: an antibody or fragment thereof operatively
coupled to a peptide.

[00213] Embodiment 3. The engineered polynucleotide of Embodiment 1 or 2, wherein the
AAYV vector comprises an AAV serotype comprising AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAV7, AAVSE, AAV9, AAV10, AAVI11, AAV12, or any combination thereof.
[00214] Embodiment 4. The engineered polynucleotide of Embodiment 3, wherein the AAV
serotype comprises the AAV2.

[00215] Embodiment 5. The engineered polynucleotide of any one of Embodiments 1-4,
wherein the peptide comprises a CNP.

[00216] Embodiment 6. The engineered polynucleotide of Embodiment 5, wherein the CNP
comprises at least 22 amino acid residues.

[00217] Embodiment 7. The engineered polynucleotide of Embodiment 5, wherein the CNP
comprises at least 36 amino acid residues.

[00218] Embodiment 8. The engineered polynucleotide of Embodiment 5, wherein the CNP
comprises at least 53 amino acid residues.

[00219] Embodiment 9. The engineered polynucleotide of any one of Embodiments 6-8,
wherein the CNP comprises a amino acid sequence that is at least 80% identical to SEQ ID
NOs: 1-5.

[00220] Embodiment 10. The engineered polynucleotide of Embodiment 2, wherein the
peptide is covalently connected to N terminus of the antibody or fragment thereof.

[00221] Embodiment 11. The engineered polynucleotide of Embodiment 2, wherein the
peptide is covalently connected to C terminus of the antibody or fragment thereof.

[00222] Embodiment 12. The engineered polynucleotide of Embodiment 2, wherein the
peptide is operatively coupled to the antibody or fragment thereof by a peptide linker.
[00223] Embodiment 13. The engineered polynucleotide of Embodiment 12, wherein the
peptide linker comprises an amino acid sequence comprising (GGGGS),, wherein the 4 1s an
integer between 0-10.

[00224] Embodiment 14.The engineered polynucleotide of any one of Embodiments 1-4,

wherein the AAV vector encodes an engineered AAV capsid.
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[00225] Embodiment 15. An engineered polypeptide comprising an antibody or a fragment
thereof operatively coupled to a peptide, wherein the antibody or fragment thereof comprises
an amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 6-8.
[00226] Embodiment 16. The engineered polypeptide of Embodiment 15, wherein the
peptide comprises a CNP.

[00227] Embodiment 17. The engineered polypeptide of Embodiment 16, wherein the CNP
comprises at least 22 amino acid residues.

[00228] Embodiment 18. The engineered polypeptide of Embodiment 16, wherein the CNP
comprises at least 36 amino acid residues.

[00229] Embodiment 19. The engineered polypeptide of Embodiment 16, wherein the CNP
comprises at least 53 amino acid residues.

[00230] Embodiment 20. The engineered polypeptide of any one of Embodiments 17-19,
wherein the CNP comprises a amino acid sequence that is at least 80% identical to SEQ ID
NOs: 1-5.

[00231] Embodiment 21. The engineered polypeptide of any one of Embodiments 15-20,
wherein the peptide is covalently connected to N terminus of the antibody or fragment
thereof.

[00232] Embodiment 22. The engineered polypeptide of any one of Embodiments 15-20,
wherein the peptide is covalently connected to C terminus of the antibody or fragment
thereof.

[00233] Embodiment 23. The engineered polypeptide of any one of Embodiments 15-22,
wherein the peptide is operatively coupled to the antibody or fragment thereof by a peptide
linker.

[00234] Embodiment 24. The engineered polypeptide of Embodiment 23, wherein the
peptide linker comprises an amino acid sequence comprising (GGGGS)n, wherein the n is an
integer between 0-10.

[00235] Embodiment 25. An engineered polynucleotide encoding the engineered polypeptide
of any one of Embodiments 15-24.

[00236] Embodiment 26. The engineered polynucleotide of Embodiment 25, wherein the
engineered polynucleotide is a vector.

[00237] Embodiment 27. The engineered polynucleotide of Embodiment 26, wherein the
vector is a viral vector.

[00238] Embodiment 28. The engineered polynucleotide of Embodiment 27, wherein the

viral vector comprises an AAV vector.
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[00239] Embodiment 29. The engineered polynucleotide of Embodiment 28, wherein the
AAYV vector comprises an AAV serotype comprising AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAVT, AAVE, AAV9, AAV10, AAV11, AAVI12, or any combination thereof.
[00240] Embodiment 30. The engineered polynucleotide of Embodiment 29, wherein the
AAV serotype comprises the AAV2.

[00241] Embodiment 31. The engineered polynucleotide of any one of Embodiments 28-30,
wherein the AAV vector encodes an engineered AAV capsid.

[00242] Embodiment 32. The engineered polynucleotide of any one of Embodiments 27-31,
wherein the viral vector comprises one or more expression cassettes.

[00243] Embodiment 33. The engineered polynucleotide of Embodiment 2 or Embodiment
32, wherein the one or more expression cassettes encode a contiguous polypeptide, wherein
the contiguous polypeptide comprises the engineered polypeptide of any one of Embodiments
2-33.

[00244] Embodiment 34. The engineered polynucleotide of Embodiment 33, wherein the
contiguous polypeptide comprises a protease cleavable sequence.

[00245] Embodiment 35. The engineered polynucleotide of Embodiment 33, wherein the
contiguous polypeptide comprises a Furin cleavable sequence.

[00246] Embodiment 36. The engineered polynucleotide of Embodiment 33, wherein the
contiguous polypeptide comprises a self-cleaving polypeptide sequence.

[00247] Embodiment 37. The engineered polynucleotide of Embodiment 1, 2, or 32, wherein
the one or more expression cassettes express at least one additional therapeutic.

[00248] Embodiment 38. The engineered polynucleotide of Embodiment 37, wherein the at
least one additional therapeutic comprises a hormone.

[00249] Embodiment 39. The engineered polynucleotide of Embodiment 38, wherein the at
least one additional therapeutic comprises an agonist of a natriuretic peptide receptor (NPR).
[00250] Embodiment 40. The engineered polynucleotide of Embodiment 38, wherein the at
least one additional therapeutic comprises an agonist of a cyclic GMP (cGMP) signaling
pathway.

[00251] Embodiment 41. The engineered polynucleotide of Embodiment 37, wherein the at
least one additional therapeutic comprises an VEGF inhibitor.

[00252] Embodiment 42. The engineered polynucleotide of Embodiment 41, wherein the
VEGF inhibitor binds to and inhibits VEGF-A, VEGF-B, VEGF-C, VEGF-D, or a

combination thereof.
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[00253] Embodiment 43. The engineered polynucleotide of Embodiment 41 or Embodiment
42, wherein the VEGF inhibitor comprises an antibody.

[00254] Embodiment 44. The engineered polynucleotide of Embodiment 43, wherein the
VEGF inhibitor comprises a monovalent Fab’, a divalent Fab2, a F(ab)’3 fragments, a single-
chain variable fragment (scFv), a bis-scFv, (scFv)2, a diabody, a minibody, a nanobody, a
triabody, a tetrabody, a disulfide stabilized Fv protein (“dsFv”), a single-domain antibody
(sdAb), an Ig NAR, a camelid antibody, or a combination thereof, a binding fragment thereof,
or a chemically modified derivative thereof.

[00255] Embodiment 45. The engineered polynucleotide of Embodiment 41 or Embodiment
42, wherein the VEGF inhibitor comprises a non-antibody VEGF inhibitor.

[00256] Embodiment 46. The engineered polynucleotide Embodiment 45, wherein the non-
antibody VEGF inhibitor is a VEGF receptor 1 (VEGFR1), a VEGF receptor 2 (VEGFR2), a
VEGF receptor 3 (VEGFR3), a fragment thereof, or a combination thereof.

[00257] Embodiment 47. The engineered polynucleotide Embodiment 45, wherein the non-
antibody VEGF inhibitor comprises a soluble VEGFR1, a soluble VEGFR2, a soluble
VEGFR3, a soluble fragment thereof, or a combination thereof.

[00258] Embodiment 48. The engineered polynucleotide Embodiment 45, wherein the non-
antibody VEGF inhibitor comprises a VEGF-Trap or a modified version thereof.

[00259] Embodiment 49. A cell comprising the engineered polynucleotide of any one of
Embodiments 1-14 or 25-48.

[00260] Embodiment 50. A cell comprising the engineered polypeptide of any one of
Embodiments 15-24.

[00261] Embodiment 51.A pharmaceutical composition comprising the engineered
polynucleotide of any one Embodiments 1-14 or 25-48, the engineered polypeptide of any
one of Embodiments 15-24, or the cell of Embodiment 49 or Embodiment 50.

[00262] Embodiment 52. The pharmaceutical composition of Embodiment 51, wherein
pharmaceutical composition is formulated for administering intrathecally, intraocularly,
intravitreally, retinally, intravenously, intramuscularly, intraventricularly, intracerebrally,
intracerebellarly, intracerebroventricularly, intraperenchymally, subcutaneously, subretinally,
suprachoroidally, intratumorally, pulmonarily, endotracheally, intraperitoneally,
intravesically, intravaginally, intrarectally, orally, sublingually, transdermally, by inhalation,
by inhaled nebulized form, by intraluminal-GI route, or a combination thereof to a subject in

need thereof.
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[00263] Embodiment 53. The pharmaceutical composition of Embodiment 52, wherein the
pharmaceutical composition is formulated for administering intravitreally, subretinally, or
suprachoroidally.

[00264] Embodiment 54. The pharmaceutical composition of Embodiment 52, wherein the
pharmaceutical composition is for treating an ocular disease or condition.

[00265] Embodiment 55. The pharmaceutical composition of Embodiment 52, wherein the
pharmaceutical composition increases natriuretic peptide receptor-B signaling, guanylyl
cyclase signaling, cyclic guanosine monophosphate (cGMP) signaling, or a combination
thereof in a subject in need thereof.

[00266] Embodiment 56. A method of treating a disease or condition in a subject in need
thereof, the method comprising administering to the subject a therapeutically effective
amount of the engineered polynucleotide of any one Embodiments 1-14 or 25-48, the
engineered polypeptide of any one of Embodiments 15-24, the cell of Embodiment 47 or
Embodiment 48, or the pharmaceutical composition of Embodiments 49-52.

[00267] Embodiment 57. A method of treating a disease or condition in a subject in need
thereof, the method comprising administering to the subject a therapeutically effective
amount of the engineered polynucleotide of any one Embodiments 1-13 or 24-46, the
engineered polypeptide of any one of Embodiments 14-23, the cell of Embodiment 49 or
Embodiment 50, or the pharmaceutical composition of Embodiments 49-52, wherein once of
the administering is curative of the disease or condition.

[00268] Embodiment 58. A method of treating a disease or condition in a subject in need
thereof, the method comprising administering to the subject a therapeutically effective
amount of the engineered polynucleotide of any one Embodiments 1-13 or 24-46, the
engineered polypeptide of any one of Embodiments 14-23, the cell of Embodiment 47 or
Embodiment 48, or the pharmaceutical composition of Embodiments 51-55, wherein the
administering does not comprise daily administration.

[00269] Embodiment 59. The method of any one of Embodiment 56-58, wherein the disease
or condition comprises an ocular disease.

[00270] Embodiment 60. The method of Embodiment 59, wherein the ocular disease
comprises ocular ischemic syndrome, proliferative retinopathies, neovascular glaucoma
(NG), uveitis, neovascular uveitis, achromatopsia, age-related macular degeneration
(nAMD), geographic atrophy (GA), dry age-related macular degeneration (AAMD), diabetic
macular edema (DME), diabetic macular retinopathy (DMR), retinal vein occlusion (RVO),

glaucoma, traumatic glaucoma, Bardet-Biedl Syndrome, Best Disease, choroideremia, Leber
-96-



WO 2023/173086 PCT/US2023/064136

Congenital Amaurosis, macular degeneration, polypoidal choroidal vasculopathy (PCV),
retinitis pigmentosa, Refsum disease, Stargardt disease, Usher syndrome, X-linked
retinoschisis (XLRS), rod-cone dystrophy, Cone-rod dystrophy, Oguchi disease, Malattia
leventinese (Familial Dominant Drusen), blue-cone monochromacy, or a combination
thereof.

EXAMPLES
[00271] The following illustrative examples are representative of embodiments of the
stimulation, systems, and methods described herein and are not meant to be limiting in any
way.
Example 1. Design and experiment for expressing CNP and CNP fusion protein
[00272] A series of CNP and CNP fusion protein (CNP fused to human antibody heavy chain
secretion signal peptide at the 5’-end, IgG1 Fc fragment, or IgG4 Fc fragment at N-terminal or
C-terminal of the CNP as illustrated in Fig. 3) were designed and tested. The designed
CNP22 or CNP36 and CNP fusion proteins were reverse translated into DNA sequence with
homo sapiens codon output. The CNP and CNP fusion protein DNA sequence was further
modified manually to adjust the GC content for synthesis as three overlapping DNA
fragments to generate an AAV construct described herein (e.g., any one of the AAV construct
in Figs. 1-2).
[00273] For example, to create AMIO61-pFB-scCMV-Vh-Leader-CNP36-Fc, AMIO59 was
first cut with Stul and Sphl to remove the Aflibercept coding sequence and poly A signal.
Then the codon-optimized Vh-Leader-CNP36-Fc fragment was PCR-amplified with primers
A056, A057, A025 and AMIO14 as template. Finally, the PCR fragment was assembled into
the Stul and Sphl sites of AMIO59 to create AMI061 with the NEBuilder HiFi DNA
Assembly kit. To create AMIO87-pFB-scCMV-Vh-Leader-CNP36-4xGGGGS-Fc-
WPREmini, AMIO61 was first cut with SnaBI and Sphl to remove partial CMV promoter and
CNP36-4xGGGS-Fc fragment. Then the partial CMV promoter and CNP36-4xGGGGS
fragment were amplified with primers A051 and A166 and AMIO61 as template. The Fc
fragment was amplified with primers A167 and A025 and AMIO61 as template. These two
fragments were joined together by PCR with primers A051 and A025 and assembled into the
SnaBI and Sphl sites of AMI061 with the NEBuilder HiFi DNA Assembly kit to create
AMIO087. To create AMIO88-pFB-scCMV-Vh-Leader-Fc-4xGGGGS-CNP36-WPREmini,
AMI060 AMIOS9 (was first cut with AfIIl and Xhol to remove the CNP-VGGRK-Fc
fragment. Then the Fc fragment was amplified with primers A180 and A181 and the

4xGGGGS-CNP36 fragment with primers A182 and A183 and AMIO60 as template. These
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two PCR fragments were joined together with primers A180 and A183 and finally assembled
into the AflIT and Xhol sites of AMIO60 with the NEBuilder HiFi DNA Assembly kit to
create AMI088. To create AMI182-pFB-scCMV-Vh-Leader-CNP36-2xSTOP-4xGGGGS-
Fc-WPREmini, the 4xGGGGS-Fc fragment was first PCR amplified with primers A618 and
A619 and AMIO087 as template. The PCR fragment was then assembled into the XcmI and
EcoNI sites of AMIO87 with the NEBuilder HiFi DNA Assembly kit to create AMI182. To
create AMI183-pFB-scCMV-3xSTOP-Vh-Leader-CNP36-4xGGGGS-Fc-WPREmini,
AMI087 was first cut with Stul and EcoNI to remove the CNP and partial Fc coding
sequence. Then the CNP and partial Fc fragment with 3 incorporated stop codons were
amplified using primers A620, A621, A622, and A619, and AMIO87 as template. Finally, the
CNP and partial Fc fragment with 3 stop codons was assembled into the Stul and EcoNI sites
of AMIO87 to create AMI183 using the NEBuilder HiFi DNA Assembly kit. The identity of
the AAV construct was confirmed by PCR amplification and sequencing analysis by utilizing

the primers listed in Table 6.

Table 6. DNA primers used for PCR amplifications and DNA sequencing analyses

Ite | Prim | DNA Sequence

m |er
ID

1 A02 | 5’-TGGGGTTGATCTCTCCCCAGCATGCCACACAAAAAACCAA-3
5

2 A05 | 5-GGGACTTTCCTACTTGGCAGTACA-3’

3 A0S | 5°-
6 GTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTCGGCCTGA
GCTGGCTGTTCCT-3’

4 | A0S |5°-
7 GAGCTGGCTGTTCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGAG
CACCCCAACGCGC-3’

5 |Al6 | 5-
6 CCGCCTCCGCCAGATCCGCCTCCGCCGCTTCCGCCTCCGCCACATC
CCAGGCCGCTCAT-3’
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Ite

Prim
er

ID

DNA Sequence

Al6

5
GAGGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACA
AAACTCACACATGC-3’

Al8

5’-
TGTTCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGACAAAACTCA
CACATGCCC-3’

Al8

5’-
CCGCCTCCGCCAGATCCGCCTCCGCCGCTTCCGCCTCCGCCTTTAC
CCGGAGACAGGGA-3’

Al18

5
GGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGAGCAC
CCCAACGCGCGCAA-3’

10

Al8

5-
TTGTAATCCAGAGGTTGATTCTCGAGTTAACATCCCAGGCCGCTCA
TGG-3’

11

A6l

5’-
GAATCGGCTCCATGAGCGGCCTGGGATGTTAGGGAGGCGGAAGCG
GCGG-3’

12

A61

5’-
TACTCCTTGCCATTCAGCTAGTCCTGGTGCAGGACGGTGAGGACGC
TGA-3’

13

A62

5’-
GTTGCCTTTACTTCTAGGCCTGCCGCCACCTAGGAGTTCGGCCTGA
GCT-3’

14

A62

5
CTAGGAGTTCGGCCTGAGCTGGCTGTTCCTGGTGGCCATCCTTAAG
GGC-3’

15

A62

5
TGGCCATCCTTAAGGGCGTGCAGTGCTAGCACCCCAACGCGCGCA
AAT-3’
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Generation of recombinant baculoviruses for AAV vector production

[00274] Recombinant baculoviruses (rBVs) were generated using the Bac-to-Bac
Baculovirus Expression System according to the manufacturer’s instruction. Briefly, the pFB
shuttle plasmids containing the target genes were each diluted into 1 ng/uL in TE buffer, and
2 ng of each DNA was mixed with 20 pL of Acath-DH10Bac competent bacteria containing a
bacmid DNA molecule with the cathepsin gene deleted and incubated on ice for 30min
followed by heat-shock at 42°C for 30 seconds. After incubating on ice for 2 minutes, the
bacteria were cultured at 37°C for 4 hours to recover and then plated on agar plates
containing 50 pg/mL of kanamycin, 7 ug/mL of gentamycin, 10 pg/mL of tetracycline, 40
pug/mL of IPTG, and 100 pg/mL of X-gal. After 48 hours of incubation at 37 °C, 2 white
colonies containing the recombinant bacmid DNAs were picked and miniprep bacmid DNAs
purified under sterile condition. About 5 ug of each bacmid DNA and 10 pL of GeneJet
Reagent (SignaGen Laboratories, Fredrick, MD) were respectively diluted in 100 uL. ESFAF
media and then mixed together for about 30 min to form the transfection mixture. Sf9 cells
were plated in a 6-well plate at 1.5e+6 cells/well in 2 mL ESFAF media at 28 °C for about 30
minutes. After removing the old media from the Sf9 cells, each transfection mixture was
diluted in 800 pL. ESFAF media and then added to the Sf9 cells. After incubation at 28 °C
overnight, each well was added with additional 1 mL ESFAF media. After a total incubation
time of 4 days, media containing the rBVs were collected and amplified at 1:200 ratio to
generate sufficient quantity of rBVs ready for use in the AAV production process.

AAYV production and purification

[00275] The rBVs carrying the AAV2 Rep and mutant capsid genes and the target expression
cassettes respectively were used to co-infect Sf9-V432AG cells for AAV production. Briefly,
10 moi of rBV-Cap-Rep and 5 moi of rBV-target cassettes were used to co-infect the Sf9 cell
line at density of ~5e+6 cells/mL with 50% fresh ESFAF media for 3 days at 28°C with
shaking speed of 180 revolution per minute (rpm) in a shaker incubator. At the end of
infection, cell pellets were collected by centrifugation at 3,000 rpm for 10 min. The cells
were lysed in Sf9 lysis buffer containing 50 mM Tris-HCI, pH 8.0, 2 mM MgCl,, 1%
Sarkosyl, 1% Triton X-100, and 125 units/mL Benzonase with vigorous vortex followed by
shaking at 350 rpm, 37 °C for 1 hour. At the end of shaking, salt concentration was increased
to 500 mM by vortexing and the lysates were cleared by centrifugation at 8,000 rpm for 20
minutes at 4 °C. The cleared lysates were transferred to ultraclear centrifuge tubes for SW28

swing bucket rotor which contain 5 mL of 1.50 g/cc and 10 mL of 1.30 g/cc cesium chloride
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solutions. After centrifugation at 28,000 rpm, 15 °C for ~18 hours, the AAV bands were
collected with syringes and transferred to ultraclear centrifuge tubes for the 70 ti centrifuge
rotor. The centrifuge tubes were filled with 1.38 g/cc cesium chloride solution and heat-
sealed. The AAV samples were subjected to a second round of ultracentrifugation at 65,000
rpm, 15 °C for ~18 hours and AAV bands were collected with syringes. The purified AAV
samples were buffer-exchanged into PBS buffer containing 0.001% Pluronic F-68 and filter-
sterilized with 0.22 pm syringe filters. The sterilized AAV samples were stored at 4 °C
within a month and then transferred to -80 °C for long term storage. AAV titer was
determined with real-time PCR method.

Transient expression of the constructs in mammalian cell culture system

[00276] Human HEK293 cells were cultured in DMEM medium with 10% FBS in a CO,
incubator at 37°C. For maintenance passage, cells were split 1:10 twice a week. For
transfection, cells were seeded on 10-cm cell culture dish at 2 x 10° cells/dish in 10 mL media
overnight. 14 pug of plasmid DNA and 22uL of Lipofectamine 3000 were each diluted in
0.5mL of Opti-medium and mixed together. After incubation at room temperature for 5
minutes, the mixture was added to the cells dropwise and incubated at 37°C in the CO>
incubator for 48 hours. Medium was harvested for further experiments.

[00277] HEK293 cells were seeded onto 10 cm tissue culture dishes at a density 2 x 10° one
day prior to transient transfection. Each transfection of CNP22 or CNP36 or CNP fusion
variant plasmid was performed using 14ug/dish DNA with Lipofectamine 3000 reagent
following the manufacturer's protocol. Cell culture supernatants were collected and analyzed
for protein expression by western blot, at 48-hour post-transfection. All transfections were
performed in triplicate in at least three independent experiments.

[00278] CNP fusion (either (CNP-Fc or CNP-Fc¢) variant proteins were determined by the
SDS-PAGE and western blot analysis. HEK293 cell media (supernatants) was collected 48
hours or 72 hours after vector transduction. A total volume of 30 pL of cell supernatants was
mixed with 10 ul of 4x loading buffer and loaded onto the NuPAGE 10% Tris-Glycine gels
for electrophoresis. Proteins were subsequently transferred onto PVDF membranes.
Membranes were treated with casein blocker in PBS for at least one hour at room temperature
and probed with the goat anti-human IgG: Fc antibody biotin conjugate followed by
incubation with streptavidin conjugated with horseradish peroxidase.

Purification of CNP and CNP fusion proteins

[00279] All functional protein sequences are converted into DNA sequence and cloned into

plasmids for expression and cloned into baculovirus vector for recombinant AAV packaging.
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The expressible plasmids were amplified and DNA preparation were made and used for
transfection transiently to HEK293 cells. Cell culture harvests were used for purification of
CNP36-Fc proteins by protein A affinity column chromatography. These fusion proteins were
purified to homogeneity and characterized for purity by SDS-PAGE.

[00280] CNP, CNP-Fc¢, or CNP-Fc proteins expressed were purified from HEK293 cell
culture harvests by protein A affinity column chromatography. The harvested serum-free
media were filtered with 0.2 pm filter to remove particulates and loaded on to the protein A
column (1-mL size) at a flow rate of 1.5 ~ 2.0 mL/min. The column was washed with wash
buffer (20 mM Tris-HCI, pH 7.3, 150 mM NaCl, 5 mM EDTA), eluted with elution buffer
(0.1 M glycine, pH 2.5), and neutralized with 1/10 of the neutralization buffer (1.0 M Tris-
HCI, pH 10) to pH 6.8-7.4. The neutralized protein was buffer exchanged to 1xPBS and filter
sterilized with 0.2 um syringe filter pre-wet with PBS and stored at -80°C. A. The column
chromatogram showed a sharp peak of eluate CNP fusion protein off the column when pH
reached 3-4.0 (Fig. 6A). Similar observations of FP-CNP expression were made based on
analysis of chromatogram and SDS-PAGE (Fig. 6B). Protein concentration of each
preparation was determined by the BCA protein assay (Fig. 5). Table 7 shows the correct
size of either CNP-Fc¢ or CNP-Fc¢ expressed by the transduced HEK293 cells. The N-terminus
sequence of CNP-Fc protein (AMIO88) was determined by Edman degradation (Fig. 6A).
The purified protein preparation was used for in vitro biofunction assays. The protein
AMI263 was also used in the optic nerve crush (ONC) evaluation for its role in protection of
retinal ganglion cells (RGC) from the detriment damage (Table 8).

Table 7. Summary of CNP-Fc Proteins Purified from HEK 293 Cell Culture

Supernatant
Protein Protein Monomeric Theoretical AAV Code
code MW Isoelectric point
(pD)
AMIO61 CNP36-VGGRK- 28227.18 8.54 AAV2.N54-061
Fcl

AMIO87 CNP36-(G4S)4-Fcl 30613.57 8.78 AAV2 N54-087
AMIO88 Fc1-(G4S)4-CNP36 30613.57 8.78 AAV2 N54-088
AMI263 Fc4--(G4S)4-CNP36 31338.31 8.52 AAV2 N54-263
AMI269 Fc4--(G4S)4-CNP22 29715.46 7.09 AAV2.N54-269

Fcl=1gGl Fc; Fc4=IgG4 Fc

Table 8. CNP-Fc Proteins Usage
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Protein Protein Protein concentration Usage
code (mg/mL)
AMIO61 CNP36-VGGRK- 1.8 In vitro function

Fcl

AMIO87 CNP36-(G4S)4-Fcl 8.2 In vitro function
AMIO88 Fc1-(G4S)4-CNP36 7.0 and 8.3 In vitro & in vivo function
AMI263 Fc4--(G4S)4-CNP36 40 In vitro & in vivo function
AMI269 Fc4--(G4S)4-CNP22 In vitro function

[00281] The biological function of these purified protein was assayed for their stimulation of
production of cGMP, using NPR-B receptor positive cell line, NIH/3T3 and NPR-B negative
cell line HEK293 cells. The determination of cGMP was assay by ELISA using commercial
CNP as standard curves. Fig. 7A and Figs. 8A-B (time course) illustrate the simulation of
cGMP produced by CNP-Fc36. Fig. 7A illustrates cGMP release stemmed from a CNP
fusion described herein binding to NPR-B. Fig. 7B illustrates kinetic affinity binding between
a CNP fusion described herein and NPR-B protein as measured by BiaCore assay. Kinetic
affinity binding analysis was conducted at 25°C in HBS running buffer (20 mM NaH2PO4-
Na2HPO4 « H20, 150 mM NaCl, pH 7.4), supplemented with 0.005% (v/v) surfactant P20,
using a Biacore 3000 optical biosensor equipped with a research-grade CMS5 sensor chip.
Surface preparation. NBR-B was immobilized at different levels in three flow cells via
standard amine coupling, leaving Fc 1 unmodified to serve as a reference. All surface
plasmon resonance (SPR) analysis was performed on a BIAcore 3000 system using series
CMS5 sensor chips. Data processing and analysis were performed using BIAevaluation
software. All sensorgrams were double referenced by subtracting the response on a reference
flow cell and a blank sample. Human NPR-B(R&D system) was covalently attached to a
CMS5 chip via amine coupling. A surface density of 6600 RU was used for measurements
with natriuretic peptides Sequential injections of CNP (0.5-8 nM) were performed at a flow
rate of 30 pl/min (300 s for each), followed by a dissociation time of 900 s. Binding site
saturation was observed, and the surface was regenerated by 2 injections of 0.5M NaCl (60 s
each). Kinetic parameters were calculated assuming a simple 1:1 (Langmuir) binding. Fig.
7C illustrates single-cycle kinetics (SCK) assay of binding between CNP and NPR-B
(KD=36.3Pm; ka=1.31e7; and kd=4.74E-4). Fig. 7D illustrates Biacore assay for AMI263
(Fc4-CNP36) against NPR-B (KD=0.36pM; ka=1.38E6; and kd=4.92E-6). All SPR analysis
was performed on a BIAcore 3000 system using series CM5 sensor chips. Data processing
and analysis were performed using BIAevaluation software. All sensorgrams were double

referenced by subtracting the response on a reference flow cell and a blank sample. Human
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NPR-B (R&D system) was covalently attached to a CMS5 chip via amine coupling. A surface
density of 3100 RU was used for measurements with natriuretic peptides Sequential
injections of AMI263 (FC4-CNP) (0.125-2 nM) were performed at a flow rate of 30 ul/min
(300 s for each), followed by a dissociation time of 900 s. Binding site saturation was
observed. Kinetic parameters were calculated assuming a simple 1:1 (Langmuir) binding.
Fig. 7E illustrates Biacore assay for AMIO88 against NPR-B (KD=34.1pM; ka= 1.37E7; and
kb=4.47E-4). All SPR analysis was performed on a BIAcore 3000 system using series CM5
sensor chips. Data processing and analysis were performed using BIAevaluation software.
All sensorgrams were double referenced by subtracting the response on a reference flow cell
and a blank sample. Human NPR-B(R&D system) was covalently attached to a CMS5 chip via
amine coupling. A surface density of 3100 RU was used for measurements with natriuretic
peptides Sequential injections of AMIO88( FC1-CNP) (0.31-5 nM) were performed at a flow
rate of 30 pl/min (300 s for each), followed by a dissociation time of 900 s. Binding site
saturation was observed. Kinetic parameters were calculated assuming a simple 1:1
(Langmuir) binding. Fig. 7F illustrates Biacore assay for ANP against NPR-B (KD=52.3 nM;
ka= 2.36E3; and kd=1.24E-4). All SPR analysis was performed on a BIAcore 3000 system
using series CMS5 sensor chips. Data processing and analysis were performed using
BIAevaluation software. All sensorgrams were double referenced by subtracting the response
on a reference flow cell and a blank sample. Human NPR-B(R&D system) was covalently
attached to a CMS5 chip via amine coupling. A surface density of 3100 RU was used for
measurements with natriuretic peptides Sequential injections of AMI263( FC4-CNP) (0.5—
300 nM) were performed at a flow rate of 30 ul/min (300 s for each), followed by a
dissociation time of 900 s. Binding site saturation was observed. Kinetic parameters were
calculated assuming a simple 1:1 (Langmuir) binding. Fig. 7G illustrates Biacore assay for
BNP against NPR-B (KD=664pM; ka= 9.4ES; and kb=6.24E-4). All SPR analysis was
performed on a BIAcore 3000 system using series CM5 sensor chips. Data processing and
analysis were performed using BIAevaluation software. All sensorgrams were double
referenced by subtracting the response on a reference flow cell and a blank sample. Human
NPR-B(R&D system) was covalently attached to a CMS5 chip via amine coupling. A surface
density of 3100 RU was used for measurements with natriuretic peptides Sequential
injections of AMI263( FC4-CNP) (0.5-300 nM) were performed at a flow rate of 30 pl/min
(300 s for each), followed by a dissociation time of 900 s. Binding site saturation was
observed. Kinetic parameters were calculated assuming a simple 1:1 (Langmuir) binding.

Fig. 7H illustrates Biacore assay for AMI263 against NPR-B (KD=13.1nM; ka= 1.14E4; and
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kd=1.49E-3). All SPR analysis was performed on a BIAcore 3000 system using series CM35
sensor chips. Data processing and analysis were performed using BIAevaluation software.
All sensorgrams were double referenced by subtracting the response on a reference flow cell
and a blank sample. Human NPR-B (R&D system) was covalently attached to a CM5 chip
via amine coupling. A surface density of 3100 RU was used for measurements with
natriuretic peptides Sequential injections of AMI263( FC4-CNP) (9.37-150 nM) were
performed at a flow rate of 30 pl/min (300 s for each), followed by a dissociation time of 900
s. Binding site saturation was observed. Kinetic parameters were calculated assuming a
simple 1:1 (Langmuir) binding. Fig. 71 illustrates Biacore assay for AMI087 against NPR-B
(KD=41.9nM; ka= 3.65E3; and kd=1.53E-3). All SPR analysis was performed on a BIAcore
3000 system using series CM5 sensor chips. Data processing and analysis were performed
using BIAevaluation software. All sensorgrams were double referenced by subtracting the
response on a reference flow cell and a blank sample. Human NPR-B(R&D system) was
covalently attached to a CMS5 chip via amine coupling. A surface density of 3100 RU was
used for measurements with natriuretic peptides Sequential injections of AMI0O87( FC4-CNP)
(9.37-150 nM) were performed at a flow rate of 30 ul/min (300 s for each), followed by a
dissociation time of 900 s. Binding site saturation was observed. Kinetic parameters were
calculated assuming a simple 1:1 (Langmuir) binding. Table 32 illustrates summary of
affinity between NPR-B and CNP or CNP fusion described herein. Table 33 illustrates
corrected concentration of proteins for Biacore assay.

Table 32. Summary of affinity between NPR-B and CNP or CNP fusion

Molecule ka kd KD (M)
CNP-22
1.37E+07/4.74E-04(3.46E-11
ANP
2.36E+03|1.24E-03|5.25E-07
BNP

9.40E+05|6.24E-04(6.64E-10

AMI088 (Fc1-4xGGGS-CNP36)
4.09E+07]2.96E-05/6.95E-13

AMI087 (CNP36-4XGGGS-FC1)

3.65E+03|1.53E-03/4.19E-07
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AMIO61 (CNP36-Fcl shorter linker)

1.14E+04

1.49E-03

1.31E-07

AMI263 (Fc4-4GGGS-CNP36)

1.38E+08

492 E-5

3.58E-13

Table 33. Corrected concentration of proteins for Biacore assay

PCT/US2023/064136

ul added to
make 500
MW KD ul of dimer | Corrected
(Monome|Concentratio| 100nMol/m{ MW(K [concentratio
r) n (mg/ml) |{umol/ml| nmol/ml 1 D) |n(nMol/ml)
CNP-
22:1 [CNP 0.455166[455.166135
mg/mL|-22| 2.197 1 1 6 109.85 100
ANP: 1|ANP 0.324675|324.675324
mg/mL | -28 3.08 1 3 7 154 100
BNP: BNP 0.288683(288.683602
" 132 3.464 1 6 8 173.2 100
088
(Fel-
CNP36)
83 0.271126[271.126645(184.415662
mg/mL| 88 | 30.613 8.3 6 5 7 60.213 [50.8411805
087
(CNP36
-F1):
8.2 0.267825267.825064(186.689024
mg/mL| 87 | 30.617 8.2 1 5 4 60.221 |50.8410687
061
(CNP36
-Fcl
short
linker):
1.8 0.062415|62.4154790[{801.083333
mg/mL| 61 | 28.839 1.8 5 4 3 56.665 [50.8938498
263
(Fc4-
CNP36)
2157 0.500989|500.989214{99.8025477
mg/ml [ 263 | 31.338 15.7 2 4 7 61.663 |50.8214002

Stimulation of cyclic guanynyl monophosphate (¢cGM)) production by CNP

[00282] Purified CNP fusion proteins were evaluated for the bilogical function in a cell-based

assays with natrieuretic peptide type C receptor B (NPR-B) positive cell line, NIH/3T3 and
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the negative cell line of HEK293 cells. The test were performed also in the presence of
natrieuretic peptide A (ANP) and CNP22 controls (Figs. 7A-B and Figs. 8A-B).

Production and delivery of adeno associated viral (AAV) vector

[00283] Several AAV2 N54-CNP and AAV2.N54-CNP-FC constructs were produced for
delivering various forms of CNP22, CNP36, or CNP fusion (CNP fused to either N-terminus
or C-terminus of Fc fragment). AAV2.N54-CNP and AAV2.N54-CNP-FC construct was able

to transduce airway epithelia cells by sinus, nose, and/or lung delivery methods. Other
serotypes of AAV can also be used dependent on the target tissues or cells to be delivered.
For example, AAV6 has a tendency to preferentially transduce lung cells.

[00284] The Sf9 derived insect cell line, V432A cells were cultured in storage bottles at 28°C
in ESF AF medium supplemented with 100 units/ml penicillin and 100 pg/ml streptomycin.
The cells were split 1:4 once the cell density reached 7 x 10° cells/ml for maintenance.
Recombinant baculovirus (rBVs) were generated according to manufacturer’s protocol.
Briefly, the constructs were used to transduce DH10Bac, and recombinant bacmid DNAs
were isolated. The bacmid DNAs were transduced into V432A cells to generate rBVs. The
rBVs were quantified with PCR. Table 9 lists exemplary AAV constructs encoding CNP or
CNP fusion proteins. Table 10 lists the amino acid sequence of the CNP and CNP fusion
protein used in the experiments of Examples 1-3. Table 11 lists the nucleic acid sequence of
AAY construct encoding the CNP and CNP fusion protein used in the experiments of
Examples 1-3.

[00285] The purity of AAV vectors was determined by SimplyBlue Staining assay. Briefly,
26 ul AAV samples were mixed with 10 pL of 4xloading buffer plus 4 pL 10x reducing
reagent and incubated at 95°C for 2 min. About 1E+11 vg of each AAV sample was loaded
on each lane of a 10% SDS-PAGE gel and ran at 100 volts until the dye reached the bottom
of the gel. The gel was stained according to the manufacturer’s protocol. A SDS-PAGE gel
pattern was obtained with expected VP1, VP2 and VP3 component levels (Fig. 15).

[00286] The AAV2.N54-CNP or AAV2 N54-CNP-FC construct listed Table 2 were further
evaluated for production of each construct protein using suspension HEK293 cell cultures.
V432A cells were cultured to 7 x 10° cells/ml and diluted 1:1 with fresh ESF AF media.
About 200 virus per cell of rBV containing the designated rep-cap genes and 100 virus per
cell of rBV containing the DNA sequences encoding CNP-Fc or CNP-Fc proteins was added
separately to infect the V432A cells for 3 days at 28°C in shaker incubator. The infected
V432A cells were harvested by centrifugation at 3,000 rpm for 10 minutes. Cell pellets were
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lysed in SF9 lysis buffer (50 mM Tris-HCI, pH7.8, 50 mM NaCl, 2 mM MgCI2, 1%
Sarkosyl, 1% Triton X-100, and 140 units/ml Benzonase®. Genomic DNA was digested by
incubation at 37°C for one hour. At the end of incubation, sodium chloride was added to
adjust the salt concentration of the lysate to about 1 M to further dissociate the AAV vectors
from cell matrix. Cell debris was removed by centrifugation at 8,000 rpm for 30 minutes. The
cleared lysates were loaded onto CsCl step-gradient and subjected to ultracentrifugation at
28,000 rpm for 20 hours in swing bucket rotors. The viral band was drawn through a syringe
with an 18-gauge needle and loaded onto a second CsCl gradient and subjected to linear-
ultracentrifugation at 65,000 rpm for 20 hours. Then, the viral band was drawn and passed
through two PD-10 desalting columns to remove the CsCl and detergents and at the same
time exchanged to Buffer B (1xPBS, 0.1 M Sodium Citrate, and 0.001% pluronic F-68).
Quantitative real-time PCR (qPCR) was performed to determine the AAV vector genome

copy numbers with ITR primers and probe (Table 12).

Table 9. Summary of AAV constructs encoding various forms of CNP and CNP fusion

proteins

Construct Vector AAV Protein In Invivo

1D type vitro

AMIO61 CMV- AAV2.N54- CNP36-VGGRK-Fc¢1? cGMP No
SCAAV 061

AMIO087 CMV- AAV2.N54- CNP36-(G4S)4-Fcl cGMP No
SCAAV 087

AMIO088 CMV- AAV2.N54- Fc1-(G4S)4-CNP36 cGMP | NMDA
SCAAV 088

AMI169 CMV- AAV2.N54- CNP36 Furin 2A-Anti- NMDA
SCAAV 169 VEGF-A-ScFV

AMI182 CMV- AAV2.N54- CNP36 cGMP | NMDA
scCAAV 182

AMI189 CMV- AAV2.N54- Sham AMI263 NA | NMDA
scCAAV 189

AMI263 CMV- AAV2.N54- Fc4-(G4S)4-CNP36 cGMP | NOC
scCAAV 263

AMI269 CMV- AAV2.N54- Fc4-(G4S)4-CNP22 cGMP | NMDA
scCAAV 269

AMI270 CMV- AAV2.N54- CNP22-(G4S)4-Fc4® cGMP No
scAAV 270

AMI273 CBA- AAV2.N54- Fc4-(G4S)4-CNP36 NA NOC
scAAV 273

AMI302 CBA- AAV2.N54- CNP36 NA NOC
scCAAV 302

AMI303 CBA- AAV2.N54- CNP36 NA NOC
sSAAV 303

-108-



WO 2023/173086 PCT/US2023/064136
Construct Vector AAV Protein In Invivo
1D type vitro
AMI304 CBA- AAV2.N54- Fc4-(G4S)4-CNP36 NA NOC
ssAAV 304

AMI305 CBA- AAV2.N54- Sham CBA-AMI305 NA NOC
ssAAV 305

AMI3 15 CBA- AAV2.N54- Anti-VEGF-A-ScFV- cGMP | NMDA
SSAAV 315 CNP36

sc: self-complementary, ss: single stranded; “IgG1 Fc, *1gG4 Fc

Table 10. Amino acid sequence of CNP and CNP Fusion Protein

Clone Protein Protein Sequence
1D
AMID6T | CNP36- GLSKGCFGLKLDRIGSMSGLGCVOGRKDK THTCPPCPAPR
(Seg Il | VGGRK-Fel |ELLGGPSVFLFPPKPKDTLMISRTPEVTCOVVY
N DYSHEDPEVEFNWYVDOGVEVHNAKTKPREE
131) QYNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPOQVYTLPPSRD
ELTKNQVSLTCLYVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDEKSRWQQ
GNVFSCSYVMHEALHNHYTQKSLSLSPGK
AMIOET? | CNP36- FEHPNARKYRKGANKKGLAKGOFGLKLDRIGEMSGLGCGGGGSG
(Seg ID | (G48)4-Fcl | GGGSGGGGSGGGGS DKTHTCPPCPAPELLGGPSVE
Nk LFPPKPREDBTLMISRTPEVTIOCVVVDVSHEDPEY
132y KFNWYVDGVEVHNAKTKPREEQYNSTYRVY
SVETVLHODWLNGKEYKCKVSNKALPAPIEK
TISKAKGQOQPREPGVYTLPPSRDELTKNGVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPY
LODSDGSFFLYSKLTVDKSRWOQOQGNVESCSY
MHEALHNHYTQKSLSLSPGK
AMIOSS | Fci-(G4S)4- |DKTHTCPPCPAPELLGGPSVFEFLFPPKPKDTLM
(Seq 1B | CNP36 ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
NG: VHNAKTKPREEQYNSTYRVVSVLTIVLHQDWL
133} NGKEYKCKVSNKALPAPIEKTISKAKGQPREP

QVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGOPENNYKTTPPVLDSDGSFFLYSK

-109-




WO 2023/173086

PCT/US2023/064136

Clone Protein Protein Sequence

ID
LTVDKSRWQQGNVFSCSVMHE
AUHNHYTQKSLSLSPGKGGGGEGGEGSGGGESGGGGSEHPNA
RKYKGANKEGLSKGCFGLKLDRIGSMSGLGC

AMIT69 | Anti-VEGF- | EHPNARKYKGANKKGLSKGOFGLKLDRIGSMSGLGCRRKRAP

{(Seg ID | A-ScFV- VKOTLNFDLLKLAGDVESNPGPMEFGLSWLFLVAILKGVQCEY

Nk CNP36 QLVESGGGLVOPGGSLRLSCAASGYDFTHY GMNWVRQAPGK

134} GLEWVGWINTYTGEPTY AADFKRRFTHFSLDTSKSTAYLOMNSL
RAEDTAVYYCAKYPYYYGTSHWYFDVWGOGTLVTVGGGGSG
GGGSGGGGSGGGGSDIGLTOSPSSLEASVGDRYVTITCSASQDISN
YINWYQOQKPGKAPKVLIYFTSSLHSGVPSRFSGSGSGTDFTLTIS
SLOPEDFATYYCQGQYSTVPWIFGOGTKVEIKRTVAA

AMIIB2 | CNP3o EHPNARKYKGANKKGLSKGUCFGLKLDRIGSM

{Seq ID SGLGC

NO: 4)

AMITE9 | Sham None encoded

AMIZ263

AMI263 | Fed-(G48¥- | DKRVESKYGPPCPPCPAPEFLGGPSVELFPPRKPKDTLMISRTPEY

{(Seq ID | CNP36 TCVVVDVSQEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTYR

NG VYSVLTVLHODWILNGKEYKCKVSNKGLPSSIEKTISKAKGQOPR

135 EPOVYTLPPESQEEMTENQVILTCLVEKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSRETVDKSRWOEGNVESCSVMHE
AUHNHYTQKSLSLSLGKGGGGSGGGGSGGGGESGGGESEHPNA
RKYKGANKKGLSKGCFGLKLDRIGSMSGLGC

AMIZE9 | Fed-{G48¥4- | DKRVESKYGPPUPPCPAPEFLGGPSVELFPPRKPKDTLMISRTPEY

{(Seq IDy | CNP22 TCVVVDVSGEDPEVOFNWY VDGVEVHNAKTKPREEQFNSTYR

NO: VVSVLIVLHODWILNGKEYKCKVSNKGLPSSIEK TISK AKGQPR

136} EPOQVYTLPPSOEEMTKNQVSLTCLVKGFYPSDIAVEWESNGGP

ENNYKTTPPVLDSDGSFFLY SRLTVRDESRWOQEGNVESCSVMHE
ALHNHYTQESLSLSLGKGGGOSGGGGSGGEESGGGEIGLSKEG
CFGLKLDRIGSMSGLGC
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AMI2TC | CNP22- GLSKGCFGLKLDBRIGSMSGLGCGGGGSGOGGSGGOGSGGGES

{(Seq 1D | (G4S)4-Fcd DERVESKYGPPCPPCPAPEFLGGPSVFLFPPRKPKDTLMISRTPEY

Nk TCVVVRWVSQEDPEVOFNWY VDOVEVHNAKTEPREEQFNSTYR

137y VYSVLTVLHODWILNGKEYKCKVSNKGLPSSIEKTISKAKGQOQPR
EPOVYTLPPRQEEMTENQVILTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLESDGSFFLYSRLTVDKSRWQEGNVEFSCSVMHE
ALHNHYTQKSLSLSLGK

AMIZT3 | Fed~(G48¥- | DKRVESKYGPPCPPCPAPEFLGGPSVFLFPPRKPRKDTLMISRTPEY

{Seq ID | CNP36 TCVVVDVSQEDPEVOFNWY VDOVEVHNAKTKPREEQFNSTYR

NOG: VVSVLTVLHODWLNGKEYRKCKVSNKGLPSSIEK TISKAKGQPR

138 EPOVYTLPPROQEEMTRKNQVISLTCLVKGRYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSRLTVDKSRWOQEGNVESCSVMHE
ALHNHYTQKSLSLILGKGGGGSGGGGSGGEGSGOGGSEHPNA
REKYKGANKKGLSKGCFGLKLDRIGSMSGLGC

AMI302 | CNP36 EHPNARKYKGANKKGLSKGUCFGLKLDRIGSM

(Seq ID SGLGC

NG: 4)

AMIZ03 | ONP36 EHPNARKYKGANKKGLSKGCFGLKLDRIGSM

(Seq ID SGLGC

N{h: 4)

Fed-{G48)4- | DKRVESKYGPPCPPCPAPEFLGGPSVFLFPPRPRDTLMISRTPEY

AMI304 | CNP36 TCVVVDVSGEDPFEVOFNWY VDOVEVHNAKTKPREEQFNSTYR

(Seg ID VVSVLTVLHODWLNGEKEYKCKVSNKGLPSSIEKTISKAKGOPR

NO: EPQVYTLFPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGGP

1383 ENNYKTTPPVLDSDGSFFLYSRLTVDKSRWOEGNVESCSVMHE
ALHNHYTQKSLSLSLGKGGGGSGGGGSGGEGSGOGGSEHPNA
REYKGANKKGLSKGCFGLKLDRIGEMSGLGC

Sham CBA- Mone encoded

AMI305 | AMI30S

AMI312 | Flt1-KDR- SDTGRPFVEMY SEIPEINIHMTEGRELVIPCRVTSPNITVTLKKYFPL

(Seg D | CNP-Fc36 DTLIPDGKRIIWDSRKGFHSNATYKEIGLLETCEATYNGHLYKTN
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NO: {VEGF- YLTHROTNTHDVVLSPSHGIELSVGEKLVENCTARTELNVGIDF

1343 binding NWEYPSSKHOHKKLYNRDLKTOSGSEMKKFLSTLTIDGVTRSD

domaing} QGLYTCAASSGLMTKENSTHFVRVHEKDKRVESKYGPPCPPCPA

PEFLGGPSVFLFPPKPKDTLMISRTPEVTCYVVYDVRQEDPEVQF
NWYVDGVEVHNAKTEPREEQFNSTYRVVIVLTVLHODWLNG
KEYKCKVSNKGLPSSEKTISKAKGOQPREPOVYTLPPSQEEMTK
NOVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPRVLIDSDGS
FFLYSRLTVBKSRWQOEGNVFSUSVMHEALHNHYTOKSLESLSLG
K
GOGGSGUGGSGGOGSGOGESEHPNARK YK GANKK GLSKGCF
GLKLDRIGSMSGLGC

AMI3IS | Anti-VEGF- | EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRGAPG

{Seq ID | A-ScFv- KGLEWVGWINTYTGEPTYAADFKRRFTFSLDTSKSTAYLOMNS

NCE: CNP36 LRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTLYTVSS

148} GGGGSGGGGSGGGGSGGGGSDIOLTQSPSSLSASVGDRVTITCS
ASQODISNYLNWYQOQKPGKAPKVYLIYFTSSLHSGVPSRESGRGSG
TDFTLTISSLOPEDFATYYCQOQYSTVPWTFGOGTRVEIKRTVAA
GOGGSGGOGSGGGGSGOGESEHPNARKYK GANKKGLSKGCF
GLEKLDRIGSMSGLGC

Table 11. Nucleic acid sequence of AAV constructs

Clone no. Sequence
AMIO061 CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT

CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
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TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTGCTAGTGCGGCCATCGTGATGGCAGGTTGGG
CGTCGCTTGGTCGGTCATTTCGAACCCCAGAGTCCCGCTCATT
TACCCGGAGACAGGGAGAGGCTCTTCTGCGTGTAGTGGTTGTG
CAGAGCCTCATGCATCACGGAGCATGAGAAGACGTTCCCCTG
CTGCCACCTGCTCTTGTCCACGGTGAGCTTGCTGTAGAGGAAG
AAGGAGCCGTCGGAGTCCAGCACGGGAGGCGTGGTCTTGTAG
TTGTTCTCCGGCTGCCCATTGCTCTCCCACTCCACGGCGATGTC
GCTGGGATAGAAGCCTTTGACCAGGCAGGTCAGGCTGACCTG
GTTCTTGGTCAGCTCATCCCGGGATGGGGGCAGGGTGTACACC
TGTGGTTCTCGGGGCTGCCCTTTGGCTTTGGAGATGGTTTTCTC
GATGGGGGCTGGGAGGGCTTTGTTGGAGACCTTGCACTTGTAC
TCCTTGCCATTCAGCCAGTCCTGGTGCAGGACGGTGAGGACGC
TGACCACACGGTACGTGCTGTTGTACTGCTCCTCCCGCGGCTT
TGTCTTGGCATTATGCACCTCCACGCCGTCCACGTACCAGTTG
AACTTGACCTCAGGGTCTTCGTGGCTCACGTCCACCACCACGC
ATGTGACCTCAGGGGTCCGGGAGATCATGAGGGTGTCCTTGG
GTTTTGGGGGGAAGAGGAAGACTGACGGTCCCCCCAGGAGTT
CAGGTGCTGGGCACGGTGGGCATGTGTGAGTTTTGTCCTTTCT
CTGCTGCACACATCCCAGGCCGCTCATGGAGCCGATTCGGTCC
AGCTTGAGGCCGAAGCAGCCCTTGGACAAGCCCTTCTTGTTGG
CTCCTTTGTATTTGCGCGCGTTGGGGTGCTCGCACTGCACGCC
CTTAAGGATGGCCACCAGGAACAGCCAGCTCAGGCCGAACTC
CATGGTGGCGGCAGGCCTAGAAGTAAAGGCAACATCCACTGA
GGAGCAGTTCTTTGATTTGCACCACCACCGGATCCGGGACCTG
AAATAAAAGACAAAAAGACTAAACTTACCAGTTAACTCTAGA
GTCCGGAGGCTGGATCGGTCCCGGTGTCTTCTATGGAGGTCAA
AACAGCGTGGATGGCGTCTCCAGGCGATCTGACGGTTCACTAA
ACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCG
CCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAA
AGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTC
AATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTA
TCCACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTA
ATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAG
TCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATT
TACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATA
CACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCC
ACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGG
GAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGG
CGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGGGT
ACCGAATTCAGATCTGCTTCCTAGGAACCCCTAGTGATGGAGT
TGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGG
GCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGC
CTCAGTGAGCGAGCGAGCGCGCCAGGATCCGAGCTTGTCGAG
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AAGTACTAGAGGATCATCAAGCTGTAGCCAACCACTAGAACT
ATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAG
AAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCAC
CGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAG
CCAGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAG
CAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTT
GCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTG
CTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATG
AAGGCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAAC
TGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAAC
CTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTC
ATGGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGC
ATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATG
TTATGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTAC
GCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAG
TATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTC
AAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCG
GAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTA
CCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCT
GCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACG
TTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTA
TGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGC
CACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTT
GGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATC
CCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAG
TGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATT
CGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGT
AAATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTG
GCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAA
AATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTT
TTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGT
CTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCA
GTTTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCA
TCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCG
GCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGA
AAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACT
CGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCA
CTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAA
CGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCA
GGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCT
CCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCA
GAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTT
TCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGC
CGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGT
GGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTG
TAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCG
TTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGA
GTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGC
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CACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGC
TACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGA
AGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCT
TCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCA
CCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTAC
GCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCT
ACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG
ATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCC
TTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATA
TGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAG
GCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGC
CTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTA
CCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCT
CACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAA
GGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCAT
CCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCG
CCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCA
TCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCC
GGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGT
GCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAG
AAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCA
CTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTC
TGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGT
ATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATA
ATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGG
AAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT
CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAA
AACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTAT
TGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATAT
TTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCA
CATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATAT
TTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTT
TTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAA
AAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGA
ACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAG
GGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC
CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGC
ACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTG
ACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGA
AAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGG
TCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCC
GCTACAGGGCGCGTC

AMI087 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
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AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCOGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAAGGTACCACCACGGAATTGTCAGTGC
CCAACAGCCGAGCCCCTGTCCAGCAGCGGGCAAGGCAGGCGG
CGATGAGTTCCGCCGTGGCAATAGGGAGGGGGAAAGCGAAAG
TCCCGGAAAGGAGCTGACAGGTGGTGGCAATGCCCCAACCAG
TGGGGGTTGCGTCAGCAAACACAGTGCACACCACGCCACGTT
GCCTGACAACGGGCCACAACTCCTCATAAAGAGACAGCAACC
AGGATTTATACAAGGAGGAGAAAATGAAAGCCATACGGGAAG
CAATAGCATGATACAAAGGCATTAAAGCAGCGTATCCACATA
GCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAATCTTT
CACAAATTTTGTAATCCAGAGGTTGATTCTCGAGTTATCATTT
ACCCGGAGACAGGGAGAGGCTCTTCTGCGTGTAGTGGTTGTGC
AGAGCCTCATGCATCACGGAGCATGAGAAGACGTTCCCCTGCT
GCCACCTGCTCTTGTCCACGGTGAGCTTGCTGTAGAGGAAGAA
GGAGCCGTCGGAGTCCAGCACGGGAGGCGTGGTCTTGTAGTT
GTTCTCCGGCTGCCCATTGCTCTCCCACTCCACGGCGATGTCG
CTGGGATAGAAGCCTTTGACCAGGCAGGTCAGGCTGACCTGG
TTCTTGGTCAGCTCATCCCGGGATGGGGGCAGGGTGTACACCT
GTGGTTCTCGGGGCTGCCCTTTGGCTTTGGAGATGGTTTTCTCG
ATGGGGGCTGGGAGGGCTTTGTTGGAGACCTTGCACTTGTACT
CCTTGCCATTCAGCCAGTCCTGGTGCAGGACGGTGAGGACGCT
GACCACACGGTACGTGCTGTTGTACTGCTCCTCCCGCGGCTTT
GTCTTGGCATTATGCACCTCCACGCCGTCCACGTACCAGTTGA
ACTTGACCTCAGGGTCTTCGTGGCTCACGTCCACCACCACGCA
TGTGACCTCAGGGGTCCGGGAGATCATGAGGGTGTCCTTGGGT
TTTGGGGGGAAGAGGAAGACTGACGGTCCCCCCAGGAGTTCA
GGTGCTGGGCACGGTGGGCATGTGTGAGTTTTGTCAGAGCCGC
CGCCGCCGCTGCCGCCTCCGCCAGATCCGCCTCCGCCGCTTCC
GCCTCCGCCACATCCCAGGCCGCTCATGGAGCCGATTCGGTCC
AGCTTGAGGCCGAAGCAGCCCTTGGACAAGCCCTTCTTGTTGG
CTCCTTTGTATTTGCGCGCGTTGGGGTGCTCGCACTGCACGCC
CTTAAGGATGGCCACCAGGAACAGCCAGCTCAGGCCGAACTC
CATGGTGGCGGCAGGCCTAGAAGTAAAGGCAACATCCACTGA
GGAGCAGTTCTTTGATTTGCACCACCACCGGATCCGGGACCTG
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AAATAAAAGACAAAAAGACTAAACTTACCAGTTAACTCTAGA
GTCCGGAGGCTGGATCGGTCCCGGTGTCTTCTATGGAGGTCAA
AACAGCGTGGATGGCGTCTCCAGGCGATCTGACGGTTCACTAA
ACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCG
CCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAA
AGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTC
AATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTA
TCCACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTA
ATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAG
TCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATT
TACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATA
CACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCC
ACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGG
GAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGG
CGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGGGT
ACCGAATTCAGATCAGCTTCCTAGGAACCCCTAGTGATGGAGT
TGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGG
GCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGC
CTCAGTGAGCGAGCGAGCGCGCCAGGATCCGAGCTTGTCGAG
AAGTACTAGAGGATCATCAAGCTGTAGCCAACCACTAGAACT
ATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAG
AAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCAC
CGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAG
CCAGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAG
CAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTT
GCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTG
CTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATG
AAGGCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAAC
TGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAAC
CTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTC
ATGGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGC
ATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATG
TTATGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTAC
GCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAG
TATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTC
AAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCG
GAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTA
CCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCT
GCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACG
TTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTA
TGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGC
CACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTT
GGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATC
CCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAG
TGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATT
CGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGT
AAATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTG
GCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAA
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AATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTT
TTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGT
CTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCA
GTTTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCA
TCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCG
GCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGA
AAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACT
CGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCA
CTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAA
CGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCA
GGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCT
CCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCA
GAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTT
TCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGC
CGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGT
GGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTG
TAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCG
TTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGA
GTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGC
CACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGC
TACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGA
AGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCT
TCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCA
CCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTAC
GCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCT
ACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG
ATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCC
TTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATA
TGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAG
GCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGC
CTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTA
CCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCT
CACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAA
GGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCAT
CCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCG
CCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCA
TCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCC
GGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGT
GCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAG
AAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCA
CTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTC
TGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGT
ATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATA
ATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGG
AAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT
CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAA
AACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
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CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTAT
TGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATAT
TTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCA
CATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATAT
TTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTT
TTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAA
AAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGA
ACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAG
GGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC
CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGC
ACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTG
ACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGA
AAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGG
TCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCC
GCTACAGGGCGCGTC

AMIO088
Plasmid

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAAGGTACCACCACGGAATTGTCAGTGC
CCAACAGCCGAGCCCCTGTCCAGCAGCGGGCAAGGCAGGCGG
CGATGAGTTCCGCCGTGGCAATAGGGAGGGGGAAAGCGAAAG
TCCCGGAAAGGAGCTGACAGGTGGTGGCAATGCCCCAACCAG
TGGGGGTTGCGTCAGCAAACACAGTGCACACCACGCCACGTT
GCCTGACAACGGGCCACAACTCCTCATAAAGAGACAGCAACC
AGGATTTATACAAGGAGGAGAAAATGAAAGCCATACGGGAAG
CAATAGCATGATACAAAGGCATTAAAGCAGCGTATCCACATA
GCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAATCTTT
CACAAATTTTGTAATCCAGAGGTTGATTCTCGAGTTAACATCC
CAGGCCGCTCATGGAGCCGATTCGGTCCAGCTTGAGGCCGAA
GCAGCCCTTGGACAAGCCCTTCTTGTTGGCTCCTTTGTATTTGC
GCGCGTTGGGGTGCTCAGAGCCGCCGCCGCCGCTGCCGCCTCC
GCCAGATCCGCCTCCGCCGCTTCCGCCTCCGCCTTTACCCGGA
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GACAGGGAGAGGCTCTTCTGCGTGTAGTGGTTGTGCAGAGCCT
CATGCATCACGGAGCATGAGAAGACGTTCCCCTGCTGCCACCT
GCTCTTGTCCACGGTGAGCTTGCTGTAGAGGAAGAAGGAGCC
GTCGGAGTCCAGCACGGGAGGCGTGGTCTTGTAGTTGTTCTCC
GGCTGCCCATTGCTCTCCCACTCCACGGCGATGTCGCTGGGAT
AGAAGCCTTTGACCAGGCAGGTCAGGCTGACCTGGTTCTTGGT
CAGCTCATCCCGGGATGGGGGCAGGGTGTACACCTGTGGTTCT
CGGGGCTGCCCTTTGGCTTTGGAGATGGTTTTCTCGATGGGGG
CTGGGAGGGCTTTGTTGGAGACCTTGCACTTGTACTCCTTGCC
ATTCAGCCAGTCCTGGTGCAGGACGGTGAGGACGCTGACCAC
ACGGTACGTGCTGTTGTACTGCTCCTCCCGCGGCTTTGTCTTGG
CATTATGCACCTCCACGCCGTCCACGTACCAGTTGAACTTGAC
CTCAGGGTCTTCGTGGCTCACGTCCACCACCACGCATGTGACC
TCAGGGGTCCGGGAGATCATGAGGGTGTCCTTGGGTTTTGGGG
GGAAGAGGAAGACTGACGGTCCCCCCAGGAGTTCAGGTGCTG
GGCACGGTGGGCATGTGTGAGTTTTGTCGCACTGCACGCCCTT
AAGGATGGCCACCAGGAACAGCCAGCTCAGGCCGAACTCCAT
GGTGGCGGCAGGCCTAGAAGTAAAGGCAACATCCACTGAGGA
GCAGTTCTTTGATTTGCACCACCACCGGATCCGGGACCTGAAA
TAAAAGACAAAAAGACTAAACTTACCAGTTAACTCTAGAGTC
CGGAGGCTGGATCGGTCCCGGTGTCTTCTATGGAGGTCAAAAC
AGCGTGGATGGCGTCTCCAGGCGATCTGACGGTTCACTAAACG
AGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCC
ATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGT
CCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAAT
GGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCC
ACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTAATA
GCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCC
CATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTAC
CGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACAC
TTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACC
CATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAA
CATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGG
TCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGGGTACC
GAATTCAGATCAGCTTCCTAGGAACCCCTAGTGATGGAGTTGG
CCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCG
ACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTC
AGTGAGCGAGCGAGCGCGCCAGGATCCGAGCTTGTCGAGAAG
TACTAGAGGATCATCAAGCTGTAGCCAACCACTAGAACTATA
GCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAAA
ACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGG
CAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCA
GGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAA
GGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTTGCG
CTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTG
CCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAG
GCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAACTGT
AATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCTT
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GACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
GGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCAT
CCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTT
ATGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACGC
AGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAGTA
TGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAA
ATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGA
GACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACC
TCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGC
CTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACGTT
CTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATG
ATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCA
CCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGG
TGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATCCC
GCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAGTG
ATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCG
TTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAA
ATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGC
CACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAAAA
TGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTT
TCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCT
AGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGT
TTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCATC
CATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGGC
TGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAA
ATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCG
CTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACT
CAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACG
CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGG
AACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCC
GCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGA
GGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTC
CCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCC
GCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTG
GCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGT
AGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGT
TCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAG
TCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCC
ACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCT
ACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAA
GGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTT
CGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCAC
CGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACG
CGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGA
TTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCT
TTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATAT
GAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGG
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CACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCC
TGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTAC
CATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTC
ACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAG
GGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCAT
CGTGGTGTCACGCTCGTCGTITTGGTATGGCTTCATTCAGCTCCG
GTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTG
CAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGA
AGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCAC
TGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCT
GTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAA
TACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGA
AAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGT
TGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATC
TTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAA
ACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGAC
ACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATT
GAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATT
TGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCAC
ATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATT
TTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTT
TAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAA
AGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAAC
AAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGG
CGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCA
TCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCAC
TAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGAC
GGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAA
GCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTC
ACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGC
TACAGGGCGCGTC

AMI169 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
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TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAATCAGGCGGCCACGGTTCTCTTGATCT
CCACCTTGGTGCCCTGGCCGAAGGTCCAGGGCACGGTGCTGTA
CTGCTGGCAGTAGTAGGTGGCGAAGTCCTCGGGCTGCAGGCT
GCTGATGGTCAGGGTGAAGTCGGTGCCGCTGCCGCTGCCGCTG
AATCTGCTGGGCACGCCGCTGTGCAGGCTGCTGGTGAAGTAG
ATCAGCACCTTGGGGGCCTTGCCGGGCTTCTGCTGGTACCAGT
TCAGGTAGTTGCTGATGTCCTGGCTGGCGCTGCAGGTGATGGT
CACTCTGTCGCCCACGCTGGCGCTCAGGCTGCTGGGGCTCTGG
GTCAGCTGGATGTCAGAGCCGCCGCCGCCGCTGCCGCCTCCGC
CAGATCCGCCTCCGCCGCTTCCGCCTCCGCCCACGGTCACCAG
GGTGCCCTGGCCCCACACGTCGAAGTACCAGTGGCTGGTGCCG
TAGTAGTAGGGGTACTTGGCGCAGTAGTACACGGCGGTGTCCT
CGGCTCTCAGGCTGTTCATCTGCAGGTAGGCGGTGCTCTTGCT
GGTGTCCAGGCTGAAGGTGAATCTTCTCTTGAAGTCGGCGGCG
TAGGTGGGCTCGCCGGTGTAGGTGTTGATCCAGCCCACCCACT
CCAGGCCCTTGCCGGGGGCCTGTCTCACCCAGTTCATGCCGTA
GTGGGTGAAGTCGTAGCCGCTGGCGGCGCAGCTCAGTCTCAG
GCTGCCGCCGGGCTGCACCAGGCCGCCGCCGCTCTCCACCAGC
TGCACCTCGCACTGCACGCCCTTAAGGATGGCCACCAGGAAC
AGCCAGCTCAGGCCGAACTCCATGGGGCCGGGGTTGCTCTCCA
CGTCGCCGGCCAGCTTCAGCAGGTCGAAGTTCAGGGTCTGCTT
CACGGGGGCTCTCTTTCTTCTACATCCCAGGCCGCTCATGGAG
CCGATTCGGTCCAGCTTGAGGCCGAAGCAGCCCTTGGACAAG
CCCTTCTTGTTGGCTCCTTTGTATTTGCGCGCGTTGGGGTGCTC
GCACTGCACGCCCTTAAGGATGGCCACCAGGAACAGCCAGCT
CAGGCCGAACTCCATGGTGGCGGCAGGCCTAGAAGTAAAGGC
AACATCCACTGAGGAGCAGTTCTTTGATTTGCACCACCACCGG
ATCCGGGACCTGAAATAAAAGACAAAAAGACTAAACTTACCA
GTTAACTCTAGAGTCCGGAGGCTGGATCGGTCCCGGTGTCTTC
TATGGAGGTCAAAACAGCGTGGATGGCGTCTCCAGGCGATCT
GACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCG
TACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTA
CGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACAAAC
TCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGA
GTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGC
ATCACCATGGTAATAGCGATGACTAATACGTAGATGTACTGCC
AAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCC
AGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACT
TGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTAC
CGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTG
GCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCG
GGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAG
TTATGTAACGGGTACCGAATTCAGATCAGCTTCCTAGGAACCC
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CTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGC
TCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCT
TTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCCAGGATC
CGAGCTTGTCGAGAAGTACTAGAGGATCATCAAGCTGTAGCC
AACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGAT
GCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGG
GGTCAGCACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCC
GATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTTGCCG
TAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAG
ACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCT
CGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTG
GAAACGGATGAAGGCACGAACCCAGTTGACATAAGCCTGTTC
GGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAAC
TGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCA
GTGGCGGTTTTCATGGCTTGTTATGACTGTTTTTTTGTACAGTC
TATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGT
CGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGC
AACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTA
GGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCC
CTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGG
TCGTGAGTTCGGAGACGTAGCCACCTACTCCCAACATCAGCCG
GACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCA
TCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCT
CGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGC
AGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATGAGGC
CAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTAC
GGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATAC
GGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCA
CCTAACAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGA
GTTGTTCGGTAAATTGTCACAACGCCGCGAATATAGTCTTTAC
CATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTG
CACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTC
CAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTAC
AACTATTCTGTCTAGTTTAAGACTTTATTGTCATAGTTTAGATC
TATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTT
ACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCC
AGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATG
CGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCG
CTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGG
TATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATC
AGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGC
AAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTIT
TCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACG
CTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATA
CCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCG
GGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCA
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GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGA
ACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTAT
CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAG
GCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTA
CACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA
GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC
AAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCA
GATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGAT
CTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGT
TAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCT
AGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG
TATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC
AGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCAT
AGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAG
GGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACC
CACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGC
CGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGC
CTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGT
AGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTA
CAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATT
CAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCC
ATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCG
TTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTAT
GGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGA
TGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAG
AATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAAT
ACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCT
CATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATC
TTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCAC
CCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGG
TGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAAT
AAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTT
CAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCG
GATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGG
TTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAA
CGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCA
GCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTA
TAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCC
AGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAA
CGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACT
ACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGC
CGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTT
AGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGA
AGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAA
GTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCT
TAATGCGCCGCTACAGGGCGCGTC
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AMI182 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT

CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAAGGTACCACCACGGAATTGTCAGTGC
CCAACAGCCGAGCCCCTGTCCAGCAGCGGGCAAGGCAGGCGG
CGATGAGTTCCGCCGTGGCAATAGGGAGGGGGAAAGCGAAAG
TCCCGGAAAGGAGCTGACAGGTGGTGGCAATGCCCCAACCAG
TGGGGGTTGCGTCAGCAAACACAGTGCACACCACGCCACGTT
GCCTGACAACGGGCCACAACTCCTCATAAAGAGACAGCAACC
AGGATTTATACAAGGAGGAGAAAATGAAAGCCATACGGGAAG
CAATAGCATGATACAAAGGCATTAAAGCAGCGTATCCACATA
GCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAATCTTT
CACAAATTTTGTAATCCAGAGGTTGATTCTCGAGTTATCATTT
ACCCGGAGACAGGGAGAGGCTCTTCTGCGTGTAGTGGTTGTGC
AGAGCCTCATGCATCACGGAGCATGAGAAGACGTTCCCCTGCT
GCCACCTGCTCTTGTCCACGGTGAGCTTGCTGTAGAGGAAGAA
GGAGCCGTCGGAGTCCAGCACGGGAGGCGTGGTCTTGTAGTT
GTTCTCCGGCTGCCCATTGCTCTCCCACTCCACGGCGATGTCG
CTGGGATAGAAGCCTTTGACCAGGCAGGTCAGGCTGACCTGG
TTCTTGGTCAGCTCATCCCGGGATGGGGGCAGGGTGTACACCT
GTGGTTCTCGGGGCTGCCCTTTGGCTTTGGAGATGGTTTTCTCG
ATGGGGGCTGGGAGGGCTTTGTTGGAGACCTTGCACTTGTACT
CCTTGCCATTCAGCTAGTCCTGGTGCAGGACGGTGAGGACGCT
GACCACACGGTACGTGCTGTTGTACTGCTCCTCCCGCGGCTTT
GTCTTGGCATTATGCACCTCCACGCCGTCCACGTACCAGTTGA
ACTTGACCTCAGGGTCTTCGTGGCTCACGTCCACCACCACGCA
TGTGACCTCAGGGGTCCGGGAGATCATGAGGGTGTCCTTGGGT
TTTGGGGGGAAGAGGAAGACTGACGGTCCCCCCAGGAGTTCA
GGTGCTGGGCACGGTGGGCATGTGTGAGTTTTGTCAGAGCCGC
CGCCGCCGCTGCCGCCTCCGCCAGATCCGCCTCCGCCGCTTCC
GCCTCCCTAACATCCCAGGCCGCTCATGGAGCCGATTCGGTCC
AGCTTGAGGCCGAAGCAGCCCTTGGACAAGCCCTTCTTGTTGG
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CTCCTTTGTATTTGCGCGCGTTGGGGTGCTCGCACTGCACGCC
CTTAAGGATGGCCACCAGGAACAGCCAGCTCAGGCCGAACTC
CATGGTGGCGGCAGGCCTAGAAGTAAAGGCAACATCCACTGA
GGAGCAGTTCTTTGATTTGCACCACCACCGGATCCGGGACCTG
AAATAAAAGACAAAAAGACTAAACTTACCAGTTAACTCTAGA
GTCCGGAGGCTGGATCGGTCCCGGTGTCTTCTATGGAGGTCAA
AACAGCGTGGATGGCGTCTCCAGGCGATCTGACGGTTCACTAA
ACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCG
CCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAA
AGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTC
AATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTA
TCCACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTA
ATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAG
TCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATT
TACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATA
CACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCC
ACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGG
GAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGG
CGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGGGT
ACCGAATTCAGATCAGCTTCCTAGGAACCCCTAGTGATGGAGT
TGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGG
GCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGC
CTCAGTGAGCGAGCGAGCGCGCCAGGATCCGAGCTTGTCGAG
AAGTACTAGAGGATCATCAAGCTGTAGCCAACCACTAGAACT
ATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAG
AAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCAC
CGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAG
CCAGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAG
CAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTT
GCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTG
CTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATG
AAGGCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAAC
TGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAAC
CTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTC
ATGGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGC
ATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATG
TTATGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTAC
GCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAG
TATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTC
AAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCG
GAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTA
CCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCT
GCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACG
TTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTA
TGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGC
CACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTT
GGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATC
CCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAG
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TGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATT
CGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGT
AAATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTG
GCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAA
AATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTT
TTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGT
CTAGTTTAAGACTTITATTGTCATAGTTTAGATCTATTTTGTTCA
GTTTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCA
TCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCG
GCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGA
AAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACT
CGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCA
CTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAA
CGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCA
GGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCT
CCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCA
GAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTT
TCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGC
CGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGT
GGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTG
TAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCG
TTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGA
GTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGC
CACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGC
TACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGA
AGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCT
TCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCA
CCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTAC
GCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCT
ACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG
ATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCC
TTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATA
TGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAG
GCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGC
CTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTA
CCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCT
CACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAA
GGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCAT
CCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCG
CCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCA
TCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCC
GGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGT
GCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAG
AAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCA
CTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTC
TGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGT
ATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATA
ATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGG
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AAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT
CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAA
AACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTAT
TGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATAT
TTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCA
CATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATAT
TTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTT
TTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAA
AAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGA
ACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAG
GGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC
CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGC
ACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTG
ACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGA
AAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGG
TCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCC
GCTACAGGGCGCGTC

AMI189 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCOGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAAGGTACCACCACGGAATTGTCAGTGC
CCAACAGCCGAGCCCCTGTCCAGCAGCGGGCAAGGCAGGCAGG
CGATGAGTTCCGCCGTGGCAATAGGGAGGGGGAAAGCGAAAG
TCCCGGAAAGGAGCTGACAGGTGGTGGCAATGCCCCAACCAG
TGGGGGTTGCGTCAGCAAACACAGTGCACACCACGCCACGTT
GCCTGACAACGGGCCACAACTCCTCATAAAGAGACAGCAACC
AGGATTTATACAAGGAGGAGAAAATGAAAGCCATACGGGAAG
CAATAGCATGATACAAAGGCATTAAAGCAGCGTATCCACATA
GCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAATCTTT
CACAAATTTTGTAATCCAGAGGTTGATTCTCGAGTTAACATCC
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CAGGCCGCTCATGGAGCCGATTCGGTCCAGCTTGAGGCCGAA
GCAGCCCTTGGACAAGCCCTTCTTGTTGGCTCCTTTGTATTTGC
GCGCGTTGGGGTGCTAAGAGCCGCCGCCGCCGCTGCCGCCTCC
GCCAGATCCGCCTCCGCCGCTTCCGCCTCCGCCTTTACCCGGA
GACAGGGAGAGGCTCTTCTGCGTGTAGTGGTTGTGCAGAGCCT
CATGCATCACGGAGCATGAGAAGACGTTCCCCTGCTGCCACCT
GCTCTTGTCCACGGTGAGCTTGCTGTAGAGGAAGAAGGAGCC
GTCGGAGTCCAGCACGGGAGGCGTGGTCTTGTAGTTGTTCTCC
GGCTGCCCATTGCTCTCCCACTCCACGGCGATGTCGCTGGGAT
AGAAGCCTTTGACCAGGCAGGTCAGGCTGACCTGGTTCTTGGT
CAGCTCATCCCGGGATGGGGGCAGGGTGTACACCTGTGGTTCT
CGGGGCTGCCCTTTGGCTTTGGAGATGGTTTTCTCGATGGGGG
CTGGGAGGGCTTTGTTGGAGACCTTGCACTTGTACTCCTTGCC
ATTCAGCCAGTCCTGGTGCAGGACGGTGAGGACGCTGACCAC
ACGGTACGTGCTGTTGTACTGCTCCTCCCGCGGCTTTGTCTTGG
CATTATGCACCTCCACGCCGTCCACGTACCAGTTGAACTTGAC
CTCAGGGTCTTCGTGGCTCACGTCCACCACCACGCATGTGACC
TCAGGGGTCCGGGAGATCTAGAGGGTGTCCTTGGGTTTTGGGG
GGAAGAGGAAGACTGACGGTCCCCCCAGGAGTTCAGGTGCTG
GGCACGGTGGGCATGTGTGAGTTTTGTCGCACTGCACGCCCTT
AAGGATGGCCACCAGGAACAGCCAGCTCAGGCCGAACTCCTA
GGTGGCGGCAGGCCTAGAAGTAAAGGCAACATCCACTGAGGA
GCAGTTCTTTGATTTGCACCACCACCGGATCCGGGACCTGAAA
TAAAAGACAAAAAGACTAAACTTACCAGTTAACTCTAGAGTC
CGGAGGCTGGATCGGTCCCGGTGTCTTCTATGGAGGTCAAAAC
AGCGTGGATGGCGTCTCCAGGCGATCTGACGGTTCACTAAACG
AGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCC
ATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGT
CCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAAT
GGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCC
ACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTAATA
GCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCC
CATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTAC
CGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACAC
TTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACC
CATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAA
CATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGG
TCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGGGTACC
GAATTCAGATCAGCTTCCTAGGAACCCCTAGTGATGGAGTTGG
CCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCG
ACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTC
AGTGAGCGAGCGAGCGCGCCAGGATCCGAGCTTGTCGAGAAG
TACTAGAGGATCATCAAGCTGTAGCCAACCACTAGAACTATA
GCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAAA
ACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGG
CAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCA
GGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAA
GGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTTGCG
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CTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTG
CCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAG
GCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAACTGT
AATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCTT
GACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
GGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCAT
CCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTT
ATGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACGC
AGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAGTA
TGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAA
ATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGA
GACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACC
TCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGC
CTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACGTT
CTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATG
ATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCA
CCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGG
TGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATCCC
GCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAGTG
ATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCG
TTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAA
ATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGC
CACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAAAA
TGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTT
TCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCT
AGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGT
TTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCATC
CATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGGC
TGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAA
ATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCG
CTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACT
CAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACG
CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGG
AACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCC
GCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGA
GGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTC
CCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCC
GCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTG
GCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGT
AGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGT
TCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAG
TCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCC
ACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCT
ACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAA
GGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTT
CGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCAC
CGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACG
CGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
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CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGA
TTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCT
TTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATAT
GAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGG
CACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCC
TGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTAC
CATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTC
ACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAG
GGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCAT
CGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCG
GTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTG
CAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGA
AGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCAC
TGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCT
GTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAA
TACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGA
AAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGT
TGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATC
TTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAA
ACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGAC
ACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATT
GAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATT
TGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCAC
ATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATT
TTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTT
TAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAA
AGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAAC
AAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGG
CGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCA
TCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCAC
TAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGAC
GGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAA
GCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTC
ACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGC
TACAGGGCGCGTC

AMI263 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
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GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAAGGTACCACCACGGAATTGTCAGTGC
CCAACAGCCGAGCCCCTGTCCAGCAGCGGGCAAGGCAGGCGG
CGATGAGTTCCGCCGTGGCAATAGGGAGGGGGAAAGCGAAAG
TCCCGGAAAGGAGCTGACAGGTGGTGGCAATGCCCCAACCAG
TGGGGGTTGCGTCAGCAAACACAGTGCACACCACGCCACGTT
GCCTGACAACGGGCCACAACTCCTCATAAAGAGACAGCAACC
AGGATTTATACAAGGAGGAGAAAATGAAAGCCATACGGGAAG
CAATAGCATGATACAAAGGCATTAAAGCAGCGTATCCACATA
GCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAATCTTT
CACAAATTTTGTAATCCAGAGGTTGATTCTCGAGTTAACATCC
CAGGCCGCTCATGGAGCCGATTCGGTCCAGCTTGAGGCCGAA
GCAGCCCTTGGACAAGCCCTTCTTGTTGGCTCCTTTGTATTTGC
GCGCGTTGGGGTGCTCAGAGCCGCCTCCGCCGCTTCCGCCTCC
GCCAGATCCGCCTCCGCCGCTTCCGCCTCCGCCCTTGCCCAGG
CTCAGGCTCAGGCTCTTCTGGGTGTAGTGGTTGTGCAGGGCCT
CGTGCATCACGCTGCAGCTGAACACGTTGCCCTCCTGCCATCT
GCTCTTGTCCACGGTCAGTCTGCTGTACAGGAAGAAGCTGCCG
TCGCTGTCCAGCACGGGGGGGGTGGTCTTGTAGTTGTTCTCGG
GCTGGCCGTTGCTCTCCCACTCCACGGCGATGTCGCTGGGGTA
GAAGCCCTTCACCAGGCAGGTCAGGCTCACCTGGTTCTTGGTC
ATCTCCTCCTGGCTGGGGGGCAGGGTGTACACCTGGGGCTCTC
TGGGCTGGCCCTTGGCCTTGCTGATGGTCTTCTCGATGCTGCTG
GGCAGGCCCTTGTTGCTCACCTTGCACTTGTACTCCTTGCCGTT
CAGCCAGTCCTGGTGCAGCACGGTCAGCACGCTCACCACTCTG
TAGGTGCTGTTGAACTGCTCCTCTCTGGGCTTGGTCTTGGCGTT
GTGCACCTCCACGCCGTCCACGTACCAGTTGAACTGCACCTCG
GGGTCCTCCTGGCTCACGTCCACCACCACGCAGGTCACCTCGG
GGGTTCTGCTGATCATCAGGGTGTCCTTGGGCTTGGGGGGGAA
CAGGAACACGCTGGGGCCGCCCAGGAACTCGGGGGCGGGGCA
GGGGGGGCAGGGGGGGCCGTACTTGCTCTCCACTCTCTTGTCG
CACTGCACGCCCTTAAGGATGGCCACCAGGAACAGCCAGCTC
AGGCCGAACTCCATGGTGGCGGCAGGCCTAGAAGTAAAGGCA
ACATCCACTGAGGAGCAGTTCTTTGATTTGCACCACCACCGGA
TCCGGGACCTGAAATAAAAGACAAAAAGACTAAACTTACCAG
TTAACTCTAGAGTCCGGAGGCTGGATCGGTCCCGGTGTCTTCT
ATGGAGGTCAAAACAGCGTGGATGGCGTCTCCAGGCGATCTG
ACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGT
ACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTAC
GACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACAAACT
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CCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGA
GTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGC
ATCACCATGGTAATAGCGATGACTAATACGTAGATGTACTGCC
AAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCC
AGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACT
TGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTAC
CGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTG
GCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCG
GGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAG
TTATGTAACGGGTACCGAATTCAGATCAGCTTCCTAGGAACCC
CTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGC
TCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCT
TTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCCAGGATC
CGAGCTTGTCGAGAAGTACTAGAGGATCATCAAGCTGTAGCC
AACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGAT
GCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGG
GGTCAGCACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCC
GATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTTGCCG
TAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAG
ACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCT
CGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTG
GAAACGGATGAAGGCACGAACCCAGTTGACATAAGCCTGTTC
GGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAAC
TGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCA
GTGGCGGTTTTCATGGCTTGTTATGACTGTTTTTTTGTACAGTC
TATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGT
CGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGC
AACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTA
GGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCC
CTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGG
TCGTGAGTTCGGAGACGTAGCCACCTACTCCCAACATCAGCCG
GACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCA
TCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCT
CGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGC
AGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATGAGGC
CAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTAC
GGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATAC
GGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCA
CCTAACAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGA
GTTGTTCGGTAAATTGTCACAACGCCGCGAATATAGTCTTTAC
CATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTG
CACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTC
CAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTAC
AACTATTCTGTCTAGTTTAAGACTTTATTGTCATAGTTTAGATC
TATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTT
ACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCC
AGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATG
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CGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCG
CTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGG
TATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATC
AGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGC
AAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTT
TCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACG
CTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATA
CCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCG
GGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCA
GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGA
ACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTAT
CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAG
GCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTA
CACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA
GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC
AAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCA
GATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGAT
CTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGT
TAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCT
AGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG
TATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC
AGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCAT
AGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAG
GGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACC
CACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGC
CGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGC
CTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGT
AGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTA
CAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATT
CAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCC
ATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCG
TTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTAT
GGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGA
TGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAG
AATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAAT
ACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCT
CATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATC
TTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCAC
CCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGG
TGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAAT
AAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTT
CAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCG
GATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGG
TTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAA
CGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCA
GCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTA

-135-



WO 2023/173086 PCT/US2023/064136

Clone no. Sequence

TAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCC
AGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAA
CGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACT
ACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGC
CGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTT
AGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGA
AGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAA
GTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCT
TAATGCGCCGCTACAGGGCGCGTC

AMI269 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG

ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC

GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA

GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT

AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC

GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAAGGTACCACCACGGAATTGTCAGTGC
CCAACAGCCGAGCCCCTGTCCAGCAGCGGGCAAGGCAGGCAGG
CGATGAGTTCCGCCGTGGCAATAGGGAGGGGGAAAGCGAAAG
TCCCGGAAAGGAGCTGACAGGTGGTGGCAATGCCCCAACCAG
TGGGGGTTGCGTCAGCAAACACAGTGCACACCACGCCACGTT

GCCTGACAACGGGCCACAACTCCTCATAAAGAGACAGCAACC
AGGATTTATACAAGGAGGAGAAAATGAAAGCCATACGGGAAG
CAATAGCATGATACAAAGGCATTAAAGCAGCGTATCCACATA
GCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAATCTTT

CACAAATTTTGTAATCCAGAGGTTGATTCTCGAGTTAACATCC
CAGGCCGCTCATGGAGCCGATTCGGTCCAGCTTGAGGCCGAA

GCAGCCCTTGGACAAGCCAGAGCCGCCTCCGCCGCTTCCGCCT
CCGCCAGATCCGCCTCCGCCGCTTCCGCCTCCGCCCTTGCCCA

GGCTCAGGCTCAGGCTCTTCTGGGTGTAGTGGTTGTGCAGGGC
CTCGTGCATCACGCTGCAGCTGAACACGTTGCCCTCCTGCCAT
CTGCTCTTGTCCACGGTCAGTCTGCTGTACAGGAAGAAGCTGC
CGTCGCTGTCCAGCACGGGGGGGGTGGTCTTGTAGTTGTTCTC
GGGCTGGCCGTTGCTCTCCCACTCCACGGCGATGTCGCTGGGG
TAGAAGCCCTTCACCAGGCAGGTCAGGCTCACCTGGTTCTTGG
TCATCTCCTCCTGGCTGGGGGGCAGGGTGTACACCTGGGGCTC
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TCTGGGCTGGCCCTTGGCCTTGCTGATGGTCTTCTCGATGCTGC
TGGGCAGGCCCTTGTTGCTCACCTTGCACTTGTACTCCTTGCCG
TTCAGCCAGTCCTGGTGCAGCACGGTCAGCACGCTCACCACTC
TGTAGGTGCTGTTGAACTGCTCCTCTCTGGGCTTGGTCTTGGCG
TTGTGCACCTCCACGCCGTCCACGTACCAGTTGAACTGCACCT
CGGGGTCCTCCTGGCTCACGTCCACCACCACGCAGGTCACCTC
GGGGGTTCTGCTGATCATCAGGGTGTCCTTGGGCTTGGGGGGG
AACAGGAACACGCTGGGGCCGCCCAGGAACTCGGGGGCGGGG
CAGGGGGGGCAGGGGGGGCCGTACTTGCTCTCCACTCTCTTGT
CGCACTGCACGCCCTTAAGGATGGCCACCAGGAACAGCCAGC
TCAGGCCGAACTCCATGGTGGCGGCAGGCCTAGAAGTAAAGG
CAACATCCACTGAGGAGCAGTTCTTTGATTTGCACCACCACCG
GATCCGGGACCTGAAATAAAAGACAAAAAGACTAAACTTACC
AGTTAACTCTAGAGTCCGGAGGCTGGATCGGTCCCGGTGTCTT
CTATGGAGGTCAAAACAGCGTGGATGGCGTCTCCAGGCGATC
TGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACC
GTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTT
ACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACAAA
CTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTG
AGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCG
CATCACCATGGTAATAGCGATGACTAATACGTAGATGTACTGC
CAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGC
CAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTAC
TTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTA
CCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATT
GGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGC
GGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAA
GTTATGTAACGGGTACCGAATTCAGATCAGCTTCCTAGGAACC
CCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCG
CTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGC
TTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCCAGCAA
GCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGA
ACAAACGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCA
CTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCGACGGCC
GAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAG
CACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACG
ATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGA
CAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGA
CGCACACCGTGGAAACGGATGAAGGCACGAACCCAGTTGACA
TAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGC
GCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTG
GTAACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACTGTTT
TTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCGT
TACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATG
TTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCT
AAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACA
TGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCTC
TTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACTC
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CCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGT
AGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGG
TTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCA
GCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCCGGC
GAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTC
CTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACG
TGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATAC
AAAGTTGGGCATACGGGAAGAAGTGATGCACTTTGATATCGA
CCCAAGTACCGCCACCTAACAATTCGTTCAAGCCGAGATCGGC
TTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCG
AATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATAC
GACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTTAGC
CATAACAAAAGTCCAGTATGCTTTTTCACAGCATAACTGGACT
GATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTATTGT
CATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCG
CCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGT
AACCGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAAT
ACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTC
TTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGC
TGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGT
TATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAG
CAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCG
TTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATC
ACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAG
GACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT
GCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCC
GCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCAC
GCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCT
GGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCC
TTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACG
ACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA
GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGT
GGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTG
CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTT
TTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTC
AAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTG
GAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCA
AAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTT
TTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAG
TTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGT
CTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGAT
AACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCA
ATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAG
CAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTC
CTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGG
GAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACG
TTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT
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GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAG
TTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTT
CGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTA
TCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCAT
GCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACC
AAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTT
GCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAA
CTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAA
ACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAA
CCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCAC
CAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGC
AAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCAT
ACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATT
GTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAA
ACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCT
GAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATT
TTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGG
CAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTT
GAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAAC
GTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGC
GATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGG
GGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGA
GCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGG
CGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGG
GCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACA
CCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

AMI270 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCOGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAAGGTACCACCACGGAATTGTCAGTGC
CCAACAGCCGAGCCCCTGTCCAGCAGCGGGCAAGGCAGGCAGG
CGATGAGTTCCGCCGTGGCAATAGGGAGGGGGAAAGCGAAAG
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TCCCGGAAAGGAGCTGACAGGTGGTGGCAATGCCCCAACCAG
TGGGGGTTGCGTCAGCAAACACAGTGCACACCACGCCACGTT
GCCTGACAACGGGCCACAACTCCTCATAAAGAGACAGCAACC
AGGATTTATACAAGGAGGAGAAAATGAAAGCCATACGGGAAG
CAATAGCATGATACAAAGGCATTAAAGCAGCGTATCCACATA
GCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAATCTTT
CACAAATTTTGTAATCCAGAGGTTGATTCTCGAGCTACTTGCC
CAGGCTCAGGCTCAGGCTCTTCTGGGTGTAGTGGTTGTGCAGG
GCCTCGTGCATCACGCTGCAGCTGAACACGTTGCCCTCCTGCC
ATCTGCTCTTGTCCACGGTCAGTCTGCTGTACAGGAAGAAGCT
GCCGTCGCTGTCCAGCACGGGGGGGGTGGTCTTGTAGTTGTTC
TCGGGCTGGCCGTTGCTCTCCCACTCCACGGCGATGTCGCTGG
GGTAGAAGCCCTTCACCAGGCAGGTCAGGCTCACCTGGTTCTT
GGTCATCTCCTCCTGGCTGGGGGGCAGGGTGTACACCTGGGGC
TCTCTGGGCTGGCCCTTGGCCTTGCTGATGGTCTTCTCGATGCT
GCTGGGCAGGCCCTTGTTGCTCACCTTGCACTTGTACTCCTTGC
CGTTCAGCCAGTCCTGGTGCAGCACGGTCAGCACGCTCACCAC
TCTGTAGGTGCTGTTGAACTGCTCCTCTCTGGGCTTGGTCTTGG
CGTTGTGCACCTCCACGCCGTCCACGTACCAGTTGAACTGCAC
CTCGGGGTCCTCCTGGCTCACGTCCACCACCACGCAGGTCACC
TCGGGGGTTCTGCTGATCATCAGGGTGTCCTTGGGCTTGGGGG
GGAACAGGAACACGCTGGGGCCGCCCAGGAACTCGGGGGCGG
GGCAGGGGGGGCAGGGGGGGCCGTACTTGCTCTCCACTCTCTT
GTCAGAGCCGCCTCCGCCGCTTCCGCCTCCGCCAGATCCGCCT
CCGCCGCTTCCGCCTCCGCCACATCCCAGGCCGCTCATGGAGC
CGATTCGGTCCAGCTTGAGGCCGAAGCAGCCCTTGGACAAGC
CGATGTCGCACTGCACGCCCTTAAGGATGGCCACCAGGAACA
GCCAGCTCAGGCCGAACTCCATGGTGGCGGCAGGCCTAGAAG
TAAAGGCAACATCCACTGAGGAGCAGTTCTTTGATTTGCACCA
CCACCGGATCCGGGACCTGAAATAAAAGACAAAAAGACTAAA
CTTACCAGTTAACTCTAGAGTCCGGAGGCTGGATCGGTCCCGG
TGTCTTCTATGGAGGTCAAAACAGCGTGGATGGCGTCTCCAGG
CGATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTC
CCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAG
TTGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAA
ACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATC
CCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCA
AAACCGCATCACCATGGTAATAGCGATGACTAATACGTAGAT
GTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGC
ATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGG
GGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGG
CAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGT
CCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTC
AATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTIT
ACCGTAAGTTATGTAACGGGTACCGAATTCAGATCAGCTTCCT
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGC
TCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACG
CCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCG
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CCAGGATCCGAGCTTGTCGAGAAGTACTAGAGGATCATCAAG
CTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAA
CAAACGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCAC
TTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCGACGGCCG
AGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAGC
ACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGA
TGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGAC
AGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGAC
GCACACCGTGGAAACGGATGAAGGCACGAACCCAGTTGACAT
AAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCG
CTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGG
TAACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACTGTTTTT
TTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTA
CGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTT
ACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAA
AACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGT
AGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTG
ATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACTCCCA
ACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGT
AAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTG
TTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCC
GCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCCGGCGAG
CACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCA
AGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCA
AGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAG
TTGGGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCA
AGTACCGCCACCTAACAATTCGTTCAAGCCGAGATCGGCTTCC
CGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGAATA
TAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACG
GGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTTAGCCATA
ACAAAAGTCCAGTATGCTTTTTCACAGCATAACTGGACTGATT
TCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTATTGTCATA
GTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCA
CACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACC
GATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCG
CACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTCTTCC
GCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGC
GGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTAT
CCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAA
AAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGC
TGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAA
AAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACT
ATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGC
TCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTT
TCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGT
AGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCT
GTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATC
CGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTA
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TCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCG
AGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTA
ACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCT
GCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGA
TCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTT
GCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAG
ATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGA
AAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGG
ATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAAT
CAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTT
CGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTA
CGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGAT
ACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATA
AACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCA
ACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAG
CTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGT
TGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGT
ATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTA
CATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGG
TCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCA
CTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCC
ATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAG
TCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCC
CGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTT
TAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACT
CTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCC
ACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAG
CGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAA
AAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACT
CTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTC
TCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACA
AATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAA
ATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTG
TTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAA
ATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGT
GTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGG
ACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATG
GCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTC
GAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCC
CCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAG
AAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGC
TGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCG
CCGCGCTTAATGCGCCGCTACAGGGCGCGTC

AMI273 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
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AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCOGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAAGGTACCACCACGGAATTGTCAGTGC
CCAACAGCCGAGCCCCTGTCCAGCAGCGGGCAAGGCAGGCGG
CGATGAGTTCCGCCGTGGCAATAGGGAGGGGGAAAGCGAAAG
TCCCGGAAAGGAGCTGACAGGTGGTGGCAATGCCCCAACCAG
TGGGGGTTGCGTCAGCAAACACAGTGCACACCACGCCACGTT
GCCTGACAACGGGCCACAACTCCTCATAAAGAGACAGCAACC
AGGATTTATACAAGGAGGAGAAAATGAAAGCCATACGGGAAG
CAATAGCATGATACAAAGGCATTAAAGCAGCGTATCCACATA
GCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAATCTTT
CACAAATTTTGTAATCCAGAGGTTGATTCTCGAGTTAACATCC
CAGGCCGCTCATGGAGCCGATTCGGTCCAGCTTGAGGCCGAA
GCAGCCCTTGGACAAGCCCTTCTTGTTGGCTCCTTTGTATTTGC
GCGCGTTGGGGTGCTCAGAGCCGCCTCCGCCGCTTCCGCCTCC
GCCAGATCCGCCTCCGCCGCTTCCGCCTCCGCCCTTGCCCAGG
CTCAGGCTCAGGCTCTTCTGGGTGTAGTGGTTGTGCAGGGCCT
CGTGCATCACGCTGCAGCTGAACACGTTGCCCTCCTGCCATCT
GCTCTTGTCCACGGTCAGTCTGCTGTACAGGAAGAAGCTGCCG
TCGCTGTCCAGCACGGGGGGGGTGGTCTTGTAGTTGTITCTCGG
GCTGGCCGTTGCTCTCCCACTCCACGGCGATGTCGCTGGGGTA
GAAGCCCTTCACCAGGCAGGTCAGGCTCACCTGGTTCTTGGTC
ATCTCCTCCTGGCTGGGGGGCAGGGTGTACACCTGGGGCTCTC
TGGGCTGGCCCTTGGCCTTGCTGATGGTCTTCTCGATGCTGCTG
GGCAGGCCCTTGTTGCTCACCTTGCACTTGTACTCCTTGCCGTT
CAGCCAGTCCTGGTGCAGCACGGTCAGCACGCTCACCACTCTG
TAGGTGCTGTTGAACTGCTCCTCTCTGGGCTTGGTCTTGGCGTT
GTGCACCTCCACGCCGTCCACGTACCAGTTGAACTGCACCTCG
GGGTCCTCCTGGCTCACGTCCACCACCACGCAGGTCACCTCGG
GGGTTCTGCTGATCATCAGGGTGTCCTTGGGCTTGGGGGGGAA
CAGGAACACGCTGGGGCCGCCCAGGAACTCGGGGGCGGGGCA
GGGGGGGCAGGGGGGGCCGTACTTGCTCTCCACTCTCTTGTCG
CACTGCACGCCCTTAAGGATGGCCACCAGGAACAGCCAGCTC
AGGCCGAACTCCATGGTGGCGGCAGGCCTAGAAGTAAAGGCA
ACATCCACTGAGGAGCAGTTCTTTGATTTGCACCACCACCGGA

-143-



WO 2023/173086 PCT/US2023/064136

Clone no. Sequence

TCCGGGACCTGAAATAAAAGACAAAAAGACTAAACTTACCTG
TGGGAGTAACGCGGTCAGTCAGAGCCGGGGCGGGCGGCGCGA
GGCGGCGGCGGAGCGGGGCACGGGGCGAAGGCAGCGTCGCA
GCGACTCCCGCCCGCCGCGCGCTTCGCTTTTTATAGGGCCGCC
GCCGCCGCCGCCTCGCCATAAAAGGAAACTTTCGGAGCGCGC
CGCTCTGATTGGCTGCCGCCGCACCTCTCCGCCTCGCCCCGCC
CCGCCCCTCGCCCCGCCCCGCCCCGCCTGGCGELaGCCeeeee
CCCCCCCCCGCCCCCATCGCTGCACAAAATAATTAAAAAATAA
ATAAATACAAAATTGGGGGTGGGGAGGGGGGGGAGATGGGG
AGAGTGAAGCAGAACGTGGGGCTCACCTCGAGCCATGGTAAT
AGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTC
CCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTA
CCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACA
CTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCAC
CCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGA
ACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCG
GTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGGGTAC
CGAATTCAGATCAGCTTCCTAGGAACCCCTAGTGATGGAGTTG
GCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGC
GACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCT
CAGTGAGCGAGCGAGCGCGCCAGGATCCGAGCTTGTCGAGAA
GTACTAGAGGATCATCAAGCTGTAGCCAACCACTAGAACTAT
AGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAA
AACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCG
GCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCC
AGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCA
AGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTTGC
GCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCT
GCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAA
GGCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAACTG
TAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCT
TGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCA
TGGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCA
TCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGT
TATGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACG
CAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAGT
ATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCA
AATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGG
AGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTAC
CTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTG
CCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACGT
TCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTAT
GATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCC
ACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTG
GTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATCC
CGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAGT
GATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTC
GTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTA
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AATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTGG
CCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAAA
ATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTT
TTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTC
TAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAG
TTTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCAT
CCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGG
CTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAA
AATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTC
GCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCAC
TCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAAC
GCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAG
GAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTC
CGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAG
AGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTT
CCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCC
GCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTG
GCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGT
AGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGT
TCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAG
TCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCC
ACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCT
ACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAA
GGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTT
CGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCAC
CGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACG
CGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGA
TTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCT
TTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATAT
GAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGG
CACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCC
TGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTAC
CATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTC
ACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAG
GGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCAT
CGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCG
GTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTG
CAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGA
AGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCAC
TGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCT
GTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAA
TACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGA
AAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGT
TGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATC
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TTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAA
ACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGAC
ACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATT
GAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATT
TGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCAC
ATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATT
TTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTT
TAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAA
AGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAAC
AAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGG
CGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCA
TCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCAC
TAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGAC
GGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAA
GCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTC
ACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGC
TACAGGGCGCGTIC

AMI302 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATCCAG
ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGC
TATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG
AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG
TGGTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTC
GGATCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAA
GCCCGGGCOGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGC
GAGCGAGCGCGCAGAGAGGGAGTGGGGTTGATCTCTCCCCAG
CATGCCACACAAAAAACCAACACACAGATGTAATGAAAATAA
AGATATTTTATTTTCGAAGGTACCACCACGGAATTGTCAGTGC
CCAACAGCCGAGCCCCTGTCCAGCAGCGGGCAAGGCAGGCGG
CGATGAGTTCCGCCGTGGCAATAGGGAGGGGGAAAGCGAAAG
TCCCGGAAAGGAGCTGACAGGTGGTGGCAATGCCCCAACCAG
TGGGGGTTGCGTCAGCAAACACAGTGCACACCACGCCACGTT
GCCTGACAACGGGCCACAACTCCTCATAAAGAGACAGCAACC
AGGATTTATACAAGGAGGAGAAAATGAAAGCCATACGGGAAG
CAATAGCATGATACAAAGGCATTAAAGCAGCGTATCCACATA
GCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAATCTTT
CACAAATTTTGTAATCCAGAGGTTGATTCTCGAGTTATCATTT
ACCCGGAGACAGGGAGAGGCTCTTCTGCGTGTAGTGGTTGTGC
AGAGCCTCATGCATCACGGAGCATGAGAAGACGTTCCCCTGCT
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GCCACCTGCTCTTGTCCACGGTGAGCTTGCTGTAGAGGAAGAA
GGAGCCGTCGGAGTCCAGCACGGGAGGCGTGGTCTTGTAGTT
GTTCTCCGGCTGCCCATTGCTCTCCCACTCCACGGCGATGTCG
CTGGGATAGAAGCCTTTGACCAGGCAGGTCAGGCTGACCTGG
TTCTTGGTCAGCTCATCCCGGGATGGGGGCAGGGTGTACACCT
GTGGTTCTCGGGGCTGCCCTTTGGCTTTGGAGATGGTTTTCTCG
ATGGGGGCTGGGAGGGCTTTGTTGGAGACCTTGCACTTGTACT
CCTTGCCATTCAGCTAGTCCTGGTGCAGGACGGTGAGGACGCT
GACCACACGGTACGTGCTGTTGTACTGCTCCTCCCGCGGCTTT
GTCTTGGCATTATGCACCTCCACGCCGTCCACGTACCAGTTGA
ACTTGACCTCAGGGTCTTCGTGGCTCACGTCCACCACCACGCA
TGTGACCTCAGGGGTCCGGGAGATCATGAGGGTGTCCTTGGGT
TTTGGGGGGAAGAGGAAGACTGACGGTCCCCCCAGGAGTTCA
GGTGCTGGGCACGGTGGGCATGTGTGAGTTTTGTCAGAGCCGC
CGCCGCCGCTGCCGCCTCCGCCAGATCCGCCTCCGCCGCTTCC
GCCTCCCTAACATCCCAGGCCGCTCATGGAGCCGATTCGGTCC
AGCTTGAGGCCGAAGCAGCCCTTGGACAAGCCCTTCTTGTTGG
CTCCTTTGTATTTGCGCGCGTTGGGGTGCTCGCACTGCACGCC
CTTAAGGATGGCCACCAGGAACAGCCAGCTCAGGCCGAACTC
CATGGTGGCGGCAGGCCTAGAAGTAAAGGCAACATCCACTGA
GGAGCAGTTCTTTGATTTGCACCACCACCGGATCCGGGACCTG
AAATAAAAGACAAAAAGACTAAACTTACCTGTGGGAGTAACG
CGGTCAGTCAGAGCCGGGGCGGGCGGCGCGAGGCGGCGGCGG
AGCGGGGCACGGGGCGAAGGCAGCGTCGCAGCGACTCCCGCC
CGCCGCGCGCTTCGCTTTITTATAGGGCCGCCGCCGCCGCCGCC
TCGCCATAAAAGGAAACTTTCGGAGCGCGCCGCTCTGATTGGC
TGCCGCCGCACCTCTCCGCCTCGCCCCGCCCCGCCCCTCGCCC
CGCCCCGCCCCGCCTGGLCGCGCGELCCCCececeeeeececeececaecece
CCATCGCTGCACAAAATAATTAAAAAATAAATAAATACAAAA
TTGGGGGTGGGGAGGGGGGGGAGATGGGGAGAGTGAAGCAG
AACGTGGGGCTCACCTCGAGCCATGGTAATAGCGATGACTAA
TACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCAT
GTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACG
TCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTG
CCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCA
ATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATT
ATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGC
GGGCCATTTACCGTAAGTTATGTAACGGGTACCGAATTCAGAT
CAGCTTCCTAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTC
TCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTC
GCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAG
CGAGCGCGCCAGGATCCGAGCTTGTCGAGAAGTACTAGAGGA
TCATCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCT
GGGCGAACAAACGATGCTCGCCTTCCAGAAAACCGAGGATGC
GAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCG
ACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGT
GCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGC
CTGACGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGC
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CAGGACAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCG
GGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGT
TGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCG
TATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGC
GGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACT
GTTTTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGC
GCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAAC
GATGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCG
CCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGC
ACATGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTG
CTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTA
CTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTC
CGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAG
CGGTTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGA
GCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCC
GGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAAT
CTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCT
ACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTA
TACAAAGTTGGGCATACGGGAAGAAGTGATGCACTTTGATAT
CGACCCAAGTACCGCCACCTAACAATTCGTTCAAGCCGAGATC
GGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCC
GCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTA
ATACGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTT
TAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGCATAACTG
GACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTA
TTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTG
TCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAA
CCGTAACCGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTG
AAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGC
GCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTT
CGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATG
TGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGC
CGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAG
CATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG
ACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCC
TCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTG
TCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTC
ACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAG
CTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCG
CCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACA
CGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC
AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGG
TGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCT
GCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAG
CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTT
TTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCT
CAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGT
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GGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATC
AAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT
TTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACA
GTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTG
TCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGA
TAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGC
AATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCA
GCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGT
CCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCG
GGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAAC
GTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGT
TTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCG
AGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCC
TTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGT
TATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTC
ATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAA
CCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTC
TTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAG
AACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGA
AAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT
AACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTC
ACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCC
GCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTC
ATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTA
TTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAAT
AAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCA
CCTGAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAA
ATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATC
GGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGG
TTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGA
ACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGG
GCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTT
GGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGG
GAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGT
GGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTA
GGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCA
CACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

AMI303 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGGGTACCGGGCCCCCCCTCGAGG
TCGACGGTATCGATGGATCCGATATCGAATTCAAGCGCGCTCG
CTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGC
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GACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAG
AGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTA
ATGATTAACCCGCCATGCTACTTATCTACGTACTCTGGAGACG
ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCC
CGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGC
CAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCA
AGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCT
GGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAG
GTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTC
CCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGC
AGCGATGGGGGCGGGGGGGGEGEGGGGGGGCGCGCGCCAGGCG
GGGCGGGGCGGGGCGAGGGGCGGGGECGGGGCGAGGCGGAGA
GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTT
CCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAG
CGAAGCGCGCGGCGGGCGGGAGTCGCTGCGACGCTGCCTTCG
CCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGLCCCGLCCCGhG
CTCTGACTGACCGCGTTACTCCCACAGCTCACTCTCTTCCGCAT
CGCTGTCTGCGAGGGCCAGCTGTTGGGGTGAGTACTCCCTCTC
AAAAGCGGGCATGACTTCTGCGCTAAGATTGTCAGTTTCCAAA
AACGAGGAGGATTTGATATTCACCTGGCCCGCGGTGATGCCTT
TGAGGGTGGCCGCGTCCATCTGGTCAGAAAAGACAATCTTTTT
GTTGTCAAGCTTGGTGGCAAACGACCCGTAGAGGGCGTTGGA
CAGCAACTTGGCGATGGAGCGCAGGGTTTGGTTTTTGTCGCGA
TCGGCGCGCTCCTTGGCCGCGATGTTTAGCTGCACGTATTCGC
GCGCAACGCACCGCCATTCGGGAAAGACGGTGGTGCGCTCGT
CGGGCACCAGGTGCACGCGCCAACCGCGGTTGTGCAGGGTGA
CAAGGTCAACGCTGGTGGCTACCTCTCCGCGTAGGCGCTCGTT
GGTCCAGCAGAGGCGGCCGCCCTTGCGCGAACAGAATGGCGG
TAGTGGGTCTAGCTGCGTCTCGTCCGGGGGGTCTGCGTCCACG
GTAAAGACCCCGGGCAGCAGGCGCGCGTCGAAGTAGTCTATC
TTGCATCCTTGCAAGTCTAGCGCCTGCTGCCATGCGCGGGCGG
CAAGCGCGCGCTCGTATGGGTTGAGTGGGGGACCCCATGGCA
TGGGGTGGGTGAGCGCGGAGGCGTACATGCCGCAAATGTCGT
AAACGTAGAGGGGCTCTCTGAGTATTCCAAGATATGTAGGGT
AGCATCTTCCACCGCGGATGCTGGCGCGCACGTAATCGTATAG
TTCGTGCGAGGGAGCGAGGAGGTCGGGACCGAGGTTGCTACG
GGCGGGCTGCTCTGCTCGGAAGACTATCTGCCTGAAGATGGCA
TGTGAGTTGGATGATATGGTTGGACGCTGGAAGACGTTGAAG
CTGGCGTCTGTGAGACCTACCGCGTCACGCACGAAGGAGGCG
TAGGAGTCGCGCAGCTTGTTGACCAGCTCGGCGGTGACCTGCA
CGTCTAGGGCGCAGTAGTCCAGGGTTTCCTTGATGATGTCATA
CTTATCCTGTCCCTTTTTTTTCCACAGCTCGCGGTTGAGGACAA
ACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTC
GGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGT
CCGCATCGACCGGATCGGAAAACCTCTCGAGAAAGGCGTCTA
ACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCG

-150-



WO 2023/173086 PCT/US2023/064136

Clone no. Sequence

GCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCT
GATGATGTAATTAAAGTAGGCGGTCTTGAGACGGCGGATGGT
CGAATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGC
CTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTAAACG
CCGCCACCATGGAGTTCGGCCTGAGCTGGCTGTTCCTGGTGGC
CATCCTTAAGGGCGTGCAGTGCGAGCACCCCAACGCGCGCAA
ATACAAAGGAGCCAACAAGAAGGGCTTGTCCAAGGGCTGCTT
CGGCCTCAAGCTGGACCGAATCGGCTCCATGAGCGGCCTGGG
ATGTTAGGGAGGCGGAAGCGGCGGAGGCGGATCTGGCGGAGG
CGGCAGCGGCGGCGGCGGCTCTGACAAAACTCACACATGCCC
ACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTC
CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGA
CCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAG
ACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGG
TGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACA
GCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGA
CTAGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAA
AGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAA
AGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATC
CCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCT
GGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGA
GAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCC
CGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTC
ACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGA
AGAGCCTCTCCCTGTCTCCGGGTAAATGATAACTCGAGAATCA
ACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTT
AACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAAT
GCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCT
CCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTG
TGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTG
CTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCA
GCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGG
CGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGC
TCGGCTGTTGGGCACTGACAATTCCGTGGTCTGTTCTCATCAC
ATCATATCAAGGTTATATACCATCAATATTGCCACAGATGTTA
CTTAGCCTTTTAATATTTCTCTAATTTAGTGTATATGCAATGAT
AGTTCTCTGATTTCTGAGATTGAGTTTCTCATGTGTAATGATTA
TTTAGAGTTTCTCTTTCATCTGTTCAAATTTTTGTCTAGTTTTAT
TTTTTACTGATTTGTAAGACTTCTTTTTATAATCTGCATATTAC
AATTCTCTTTACTGGGGTGTTGCAAATATTTTCTGTCATTCTAT
GGCCTGACTTTTCTTAATGGTTTTTTAATTTTAAAAATAAGTCT
TAATATTCATGCAATCTAATTAACAATCTTTTCTTTGTGGTTAG
GACTTTGAGTCATAAGAAATTTTTCTCTACACTGAAGTCATGA
TGGCATGCTTCTATATTATTTTCTAAAAGATTTAAAGTTTTGCC
TTCTCCATTTAGACTTATAATTCACTGGAATTTTTTTGTGTGTA
TGGTATGACATATGGGTTCCCTTTTATTTTTTACATATAAATAT
ATTTCCCTGTTTTTCTAAAAAAGAAAAAGATCATCATTTTCCC
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ATTGTAAAATGCCATATTTTTTTCATAGGTCACTTACATATATC
AATGGGTCTGTTTCTGAGCTCTACTCTATTTTATCAGCCTCACT
GTCTATCCCCACACATCTCATGCTTTGCTCTAAATCTTGATATT
TAGTGGAACATTCTTTCCCATTTTGTTCTACAAGAATATTTTTG
TTATTGTCTTTGGGCTTTCTATATACATTTTGAAATGAGGTTGA
CAAGTTACCTAGGAAAACTGTCTTCCTGCCCGGGTGGCATCCC
TGTGACCCCTCCCCAGTGCCTCTCCTGGCCCTGGAAGTTGCCA
CTCCAGTGCCCACCAGCCTTGTCCTAATAAAATTAAGTTGCAT
CATTTTGTCTGACTAGGTGTCCTTCTATAATATTATGGGGTGGA
GGGGGGTGGTATGGAGCAAGGGGCCCAAGTTGGGAAGAAACC
TGTAGGGCCTGCGTACGTAGATAAGTAGCATGGCGGGTTAATC
ATTAACTACAAGGAACCCCTAGTGATGGAGTTGGCCACTCCCT
CTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGT
CGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGA
GCGAGCGCGCAGCTGCTGGTACCGGGCCCCCCCTCGAGGTCG
ACGGTATCGATGGATCCGATATCGAATTCAACCTGCAGGCATG
CTCTGAGACAATAACCCTGATAAATGCTTCAATAATGTAGCCA
ACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATG
CTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGG
GTCAGCACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCG
ATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTTGCCGT
AGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGA
CCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTC
GACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGG
AAACGGATGAAGGCACGAACCCAGTTGACATAAGCCTGTTCG
GTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAACT
GGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAG
TGGCGGTTTTCATGGCTTGTTATGACTGTTTTTTTGTACAGTCT
ATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGT
CGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGC
AACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTA
GGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCC
CTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGG
TCGTGAGTTCGGAGACGTAGCCACCTACTCCCAACATCAGCCG
GACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCA
TCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCT
CGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGC
AGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATGAGGC
CAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTAC
GGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATAC
GGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCA
CCTAACAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGA
GTTGTTCGGTAAATTGTCACAACGCCGCGAATATAGTCTTTAC
CATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTG
CACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTC
CAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTAC
AACTATTCTGTCTAGTTTAAGACTTTATTGTCATAGTTTAGATC
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TATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTT
ACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCC
AGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATG
CGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCG
CTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGG
TATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATC
AGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGC
AAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTIT
TCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACG
CTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATA
CCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCG
GGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCA
GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGA
ACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTAT
CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAG
GCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTA
CACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA
GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC
AAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCA
GATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGAT
CTTTTCTACGTGGTCTGACGCTCAGTGGAACGAAAACTCACGT
TAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCT
AGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG
TATATATGAGTAAACTTGGTCTGACGGTTACTCAGAAGAACTC
GTCAAGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGC
GGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTCGCC
GCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCC
TGATAGCGGTCCGCCACACCCAGCCGGCCACAGTCGATGAAT
CCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAG
GCATCGCCATGGGTCACGACGAGATCCTCGCCGTCGGGCATGC
GCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTG
ATGCTCTTCGTCCAGATCATCCTGATCGACAAGACCGGCTTCC
ATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGT
CGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCA
TTGCATCAGCCATGATGGATACTTTCTCGGCAGGAGCAAGGTG
AGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAG
CCAGTCCCTTCCCGCTTCAGTGACAACGTCGAGCACAGCTGCG
CAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCC
TCGTCCTGCAGTTCATTCAGGGCACCGGACAGGTCGGTCTTGA
CAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGG
CGGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCC
GAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAA
TCCATCTTGTTCAATCATACTCTTCCTTTTTCAATATTATTGAA
GCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGA
ATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTT
CCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCA
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TGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCG
TCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATG
CAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCG
GGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCG
GGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGT
ACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATG
CGTAAGGAGAAAATACCGCATCAGGAAATTGTAAACGTTAAT
ATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATT
TTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCA
AAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGG
AACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAA
GGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAA
CCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAG
CACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTT
GACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAG
AAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCG
GTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGC
CGCTACAGGGCGCGTCC

AMI304 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGGGTACCGGGCCCCCCCTCGAGG
TCGACGGTATCGATGGATCCGATATCGAATTCAAGCGCGCTCG
CTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGC
GACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAG
AGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTA
ATGATTAACCCGCCATGCTACTTATCTACGTACTCTGGAGACG
ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCC
CGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGC
CAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCA
AGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCT
GGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAG
GTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTC
CCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGC
AGCGATGGGGGCGGGGGGGGGGGGGGGGCGCGCGCCAGGCG
GGGCGGGGCGGGGCGAGGGGCGGGGECGGGEGCGAGGCGGAGA
GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTT
CCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAG
CGAAGCGCGCGGCGGGCGGGAGTCGCTGCGACGCTGCCTTCG
CCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGCCCGLCCCCGG
CTCTGACTGACCGCGTTACTCCCACAGCTCACTCTCTTCCGCAT
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CGCTGTCTGCGAGGGCCAGCTGTTGGGGTGAGTACTCCCTCTC
AAAAGCGGGCATGACTTCTGCGCTAAGATTGTCAGTTTCCAAA
AACGAGGAGGATTTGATATTCACCTGGCCCGCGGTGATGCCTT
TGAGGGTGGCCGCGTCCATCTGGTCAGAAAAGACAATCTTTTT
GTTGTCAAGCTTGGTGGCAAACGACCCGTAGAGGGCGTTGGA
CAGCAACTTGGCGATGGAGCGCAGGGTTTGGTTTTTGTCGCGA
TCGGCGCGCTCCTTGGCCGCGATGTTTAGCTGCACGTATTCGC
GCGCAACGCACCGCCATTCGGGAAAGACGGTGGTGCGCTCGT
CGGGCACCAGGTGCACGCGCCAACCGCGGTTGTGCAGGGTGA
CAAGGTCAACGCTGGTGGCTACCTCTCCGCGTAGGCGCTCGTT
GGTCCAGCAGAGGCGGCCGCCCTTGCGCGAACAGAATGGCGG
TAGTGGGTCTAGCTGCGTCTCGTCCGGGGGGTCTGCGTCCACG
GTAAAGACCCCGGGCAGCAGGCGCGCGTCGAAGTAGTCTATC
TTGCATCCTTGCAAGTCTAGCGCCTGCTGCCATGCGCGGGCGG
CAAGCGCGCGCTCGTATGGGTTGAGTGGGGGACCCCATGGCA
TGGGGTGGGTGAGCGCGGAGGCGTACATGCCGCAAATGTCGT
AAACGTAGAGGGGCTCTCTGAGTATTCCAAGATATGTAGGGT
AGCATCTTCCACCGCGGATGCTGGCGCGCACGTAATCGTATAG
TTCGTGCGAGGGAGCGAGGAGGTCGGGACCGAGGTTGCTACG
GGCGGGCTGCTCTGCTCGGAAGACTATCTGCCTGAAGATGGCA
TGTGAGTTGGATGATATGGTTGGACGCTGGAAGACGTTGAAG
CTGGCGTCTGTGAGACCTACCGCGTCACGCACGAAGGAGGCG
TAGGAGTCGCGCAGCTTGTTGACCAGCTCGGCGGTGACCTGCA
CGTCTAGGGCGCAGTAGTCCAGGGTTTCCTTGATGATGTCATA
CTTATCCTGTCCCTTTTTTTTCCACAGCTCGCGGTTGAGGACAA
ACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTC
GGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGT
CCGCATCGACCGGATCGGAAAACCTCTCGAGAAAGGCGTCTA
ACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCG
GCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCT
GATGATGTAATTAAAGTAGGCGGTCTTGAGACGGCGGATGGT
CGAATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGC
CTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTAAACG
CCGCCACCATGGAGTTCGGCCTGAGCTGGCTGTTCCTGGTGGC
CATCCTTAAGGGCGTGCAGTGCGACAAGAGAGTGGAGAGCAA
GTACGGCCCCCCCTGCCCCCCCTGCCCCGCCCCCGAGTTCCTG
GGCGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCCAAGGACA
CCCTGATGATCAGCAGAACCCCCGAGGTGACCTGCGTGGTGGT
GGACGTGAGCCAGGAGGACCCCGAGGTGCAGTTCAACTGGTA
CGTGGACGGCGTGGAGGTGCACAACGCCAAGACCAAGCCCAG
AGAGGAGCAGTTCAACAGCACCTACAGAGTGGTGAGCGTGCT
GACCGTGCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAA
GTGCAAGGTGAGCAACAAGGGCCTGCCCAGCAGCATCGAGAA
GACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGT
GTACACCCTGCCCCCCAGCCAGGAGGAGATGACCAAGAACCA
GGTGAGCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGAC
ATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAAC
TACAAGACCACCCCCCCCGTGCTGGACAGCGACGGCAGCTICT
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TCCTGTACAGCAGACTGACCGTGGACAAGAGCAGATGGCAGG
AGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGC
ACAACCACTACACCCAGAAGAGCCTGAGCCTGAGCCTGGGCA
AGGGCGGAGGCGGAAGCGGCGGAGGCGGATCTGGCGGAGGC
GGAAGCGGCGGAGGCGGCTCTGAGCACCCCAACGCGCGCAAA
TACAAAGGAGCCAACAAGAAGGGCTTGTCCAAGGGCTGCTTC
GGCCTCAAGCTGGACCGAATCGGCTCCATGAGCGGCCTGGGA
TGTTAACTCGAGAATCAACCTCTGGATTACAAAATTTGTGAAA
GATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGT
GGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCG
TATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGT
CTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGT
GGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGC
ATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCC
CCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCC
CGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCG
TGGTCTGTTCTCATCACATCATATCAAGGTTATATACCATCAAT
ATTGCCACAGATGTTACTTAGCCTTTTAATATTTCTCTAATTTA
GTGTATATGCAATGATAGTTCTCTGATTTCTGAGATTGAGTTTC
TCATGTGTAATGATTATTTAGAGTTTCTCTTTCATCTGTTCAAA
TTTTTGTCTAGTTTTATTTTTTACTGATTTGTAAGACTTCTTTTT
ATAATCTGCATATTACAATTCTCTTTACTGGGGTGTTGCAAAT
ATTTTCTGTCATTCTATGGCCTGACTTTTCTTAATGGTTTTTTAA
TTTTAAAAATAAGTCTTAATATTCATGCAATCTAATTAACAAT
CTTTTCTTTGTGGTTAGGACTTTGAGTCATAAGAAATTTTTCTC
TACACTGAAGTCATGATGGCATGCTTCTATATTATTTTCTAAA
AGATTTAAAGTTTTGCCTTCTCCATTTAGACTTATAATTCACTG
GAATTTTTTTGTGTGTATGGTATGACATATGGGTTCCCTTTTAT
TTTTTACATATAAATATATTTCCCTGTTTTTCTAAAAAAGAAAA
AGATCATCATTTTCCCATTGTAAAATGCCATATTTTITTTCATAG
GTCACTTACATATATCAATGGGTCTGTTTCTGAGCTCTACTCTA
TTTTATCAGCCTCACTGTCTATCCCCACACATCTCATGCTTTGC
TCTAAATCTTGATATTTAGTGGAACATTCTTTCCCATTTTGTTC
TACAAGAATATTTTTGTTATTGTCTTTGGGCTTTCTATATACAT
TTTGAAATGAGGTTGACAAGTTACCTAGGAAAACTGTCTTCCT
GCCCGGGTGGCATCCCTGTGACCCCTCCCCAGTGCCTCTCCTG
GCCCTGGAAGTTGCCACTCCAGTGCCCACCAGCCTTGTCCTAA
TAAAATTAAGTTGCATCATTTTGTCTGACTAGGTGTCCTTCTAT
AATATTATGGGGTGGAGGGGGGTGGTATGGAGCAAGGGGCCC
AAGTTGGGAAGAAACCTGTAGGGCCTGCGTACGTAGATAAGT
AGCATGGCGGGTTAATCATTAACTACAAGGAACCCCTAGTGAT
GGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAG
GCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGG
GCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCTGGTACCGG
GCCCCCCCTCGAGGTCGACGGTATCGATGGATCCGATATCGAA
TTCAACCTGCAGGCATGCTCTGAGACAATAACCCTGATAAATG
CTTCAATAATGTAGCCAACCACTAGAACTATAGCTAGAGTCCT
GGGCGAACAAACGATGCTCGCCTTCCAGAAAACCGAGGATGC
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GAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCG
ACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGT
GCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGC
CTGACGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGC
CAGGACAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCG
GGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGT
TGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCG
TATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGC
GGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACT
GTTTTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGC
GCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAAC
GATGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCG
CCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGC
ACATGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTG
CTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTA
CTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTC
CGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAG
CGGTTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGA
GCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCC
GGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAAT
CTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCT
ACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTA
TACAAAGTTGGGCATACGGGAAGAAGTGATGCACTTTGATAT
CGACCCAAGTACCGCCACCTAACAATTCGTTCAAGCCGAGATC
GGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCC
GCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTA
ATACGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTT
TAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGCATAACTG
GACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTA
TTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTG
TCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAA
CCGTAACCGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTG
AAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGC
GCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTT
CGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATG
TGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGC
CGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAG
CATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG
ACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCC
TCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTG
TCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTC
ACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAG
CTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCG
CCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACA
CGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC
AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGG
TGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCT
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GCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAG
CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTT
TTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCT
CAAGAAGATCCTTTGATCTTTTCTACGTGGTCTGACGCTCAGT
GGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATC
AAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT
TTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACG
GTTACTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATG
CGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAG
CGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCACGGG
TAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCG
GCCACAGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATG
ATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGATCC
TCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGTTCGG
CTGGCGCGAGCCCCTGATGCTCTTCGTCCAGATCATCCTGATC
GACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGA
TGTTTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCG
TATGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTCTC
GGCAGGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCAC
TTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACG
TCGAGCACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCAC
GATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCACCGG
ACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTG
ACAGCCGGAACACGGCGGCATCAGAGCAGCCGATTGTCTGTT
GTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGG
AGAACCTGCGTGCAATCCATCTTGTTCAATCATACTCTTCCTTT
TTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGC
GGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAG
AAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTAT
CACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAA
AACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTC
TGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGT
CAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGC
ATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGA
AATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGAA
ATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTTTITG
TTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAA
ATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGT
GTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGG
ACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATG
GCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTC
GAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCC
CCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAG
AAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGC
TGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCG
CCGCGCTTAATGCGCCGCTACAGGGCGCGTCC
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AMI305 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG

ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGGGTACCGGGCCCCCCCTCGAGG
TCGACGGTATCGATGGATCCGATATCGAATTCAAGCGCGCTCG
CTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGC

GACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAG
AGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTA
ATGATTAACCCGCCATGCTACTTATCTACGTACTCTGGAGACG
ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCC
CGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGC
CAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCA
AGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCT
GGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAG
GTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTC
CCCACCCCCAATTTTGTATTTATTTATTTTITTAATTATTTTGTGC
AGCGATGGGGGCGGGGEGEEEGEGEGEEEEEGECGCGCGCCAGGCG
GGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGA
GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTT
CCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAG
CGAAGCGCGCGGCGGGCGGGAGTCGCTGCGACGCTGCCTTCG
CCCCGTGCCCCGCTCCGCLCGCCGCCTCGCGCCGLCCGLLCCaaG
CTCTGACTGACCGCGTTACTCCCACAGCTCACTCTCTTCCGCAT
CGCTGTCTGCGAGGGCCAGCTGTTGGGGTGAGTACTCCCTCTC
AAAAGCGGGCATGACTTCTGCGCTAAGATTGTCAGTTTCCAAA
AACGAGGAGGATTTGATATTCACCTGGCCCGCGGTGATGCCTT
TGAGGGTGGCCGCGTCCATCTGGTCAGAAAAGACAATCTTTTT
GTTGTCAAGCTTGGTGGCAAACGACCCGTAGAGGGCGTTGGA

CAGCAACTTGGCGATGGAGCGCAGGGTTTGGTTTTTGTCGCGA
TCGGCGCGCTCCTTGGCCGCGATGTTTAGCTGCACGTATTCGC

GCGCAACGCACCGCCATTCGGGAAAGACGGTGGTGCGCTCGT

CGGGCACCAGGTGCACGCGCCAACCGCGGTTGTGCAGGGTGA
CAAGGTCAACGCTGGTGGCTACCTCTCCGCGTAGGCGCTCGTT
GGTCCAGCAGAGGCGGCCGCCCTTGCGCGAACAGAATGGCGG
TAGTGGGTCTAGCTGCGTCTCGTCCGGGGGGTCTGCGTCCACG
GTAAAGACCCCGGGCAGCAGGCGCGCGTCGAAGTAGTCTATC

TTGCATCCTTGCAAGTCTAGCGCCTGCTGCCATGCGCGGGCGG
CAAGCGCGCGCTCGTATGGGTTGAGTGGGGGACCCCATGGCA

TGGGGTGGGTGAGCGCGGAGGCGTACATGCCGCAAATGTCGT
AAACGTAGAGGGGCTCTCTGAGTATTCCAAGATATGTAGGGT

AGCATCTTCCACCGCGGATGCTGGCGCGCACGTAATCGTATAG
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TTCGTGCGAGGGAGCGAGGAGGTCGGGACCGAGGTTGCTACG
GGCGGGCTGCTCTGCTCGGAAGACTATCTGCCTGAAGATGGCA
TGTGAGTTGGATGATATGGTTGGACGCTGGAAGACGTTGAAG
CTGGCGTCTGTGAGACCTACCGCGTCACGCACGAAGGAGGCG
TAGGAGTCGCGCAGCTTGTTGACCAGCTCGGCGGTGACCTGCA
CGTCTAGGGCGCAGTAGTCCAGGGTTTCCTTGATGATGTCATA
CTTATCCTGTCCCTTTTTTTTCCACAGCTCGCGGTTGAGGACAA
ACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTC
GGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGT
CCGCATCGACCGGATCGGAAAACCTCTCGAGAAAGGCGTCTA
ACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCG
GCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCT
GATGATGTAATTAAAGTAGGCGGTCTTGAGACGGCGGATGGT
CGAATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGC
CTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTAAACG
CCGCCACCTAGGAGTTCGGCCTGAGCTGGCTGTTCCTGGTGGC
CATCCTTAAGGGCGTGCAGTGCGACAAAACTCACACATGCCC
ACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTC
CTCTTCCCCCCAAAACCCAAGGACACCCTCTAGATCTCCCGGA
CCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAG
ACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGG
TGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACA
GCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGA
CTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAA
AGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAA
AGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATC
CCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCT
GGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGA
GAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCC
CGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTC
ACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCA
TGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGA
AGAGCCTCTCCCTGTCTCCGGGTAAAGGCGGAGGCGGAAGCG
GCGGAGGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCT
CTTAGCACCCCAACGCGCGCAAATACAAAGGAGCCAACAAGA
AGGGCTTGTCCAAGGGCTGCTTCGGCCTCAAGCTGGACCGAAT
CGGCTCCATGAGCGGCCTGGGATGTTAACTCGAGAATCAACCT
CTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACT
ATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCT
TTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCC
TTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCC
CGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGAC
GCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCC
TTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAA
CTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGC
TGTTGGGCACTGACAATTCCGTGGTCTGTTCTCATCACATCAT
ATCAAGGTTATATACCATCAATATTGCCACAGATGTTACTTAG
CCTTTTAATATTTCTCTAATTTAGTGTATATGCAATGATAGTTC
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TCTGATTTCTGAGATTGAGTTTCTCATGTGTAATGATTATTTAG
AGTTTCTCTTTCATCTGTTCAAATTTTTGTCTAGTTTTATTTTTT
ACTGATTTGTAAGACTTCTTTTTATAATCTGCATATTACAATTC
TCTTTACTGGGGTGTTGCAAATATTTTCTGTCATTCTATGGCCT
GACTTTTCTTAATGGTTTTTTAATTTTAAAAATAAGTCTTAATA
TTCATGCAATCTAATTAACAATCTTTTCTTTGTGGTTAGGACTT
TGAGTCATAAGAAATTTTTCTCTACACTGAAGTCATGATGGCA
TGCTTCTATATTATTTTCTAAAAGATTTAAAGTTTTGCCTTCTC
CATTTAGACTTATAATTCACTGGAATTTTTTTGTGTGTATGGTA
TGACATATGGGTTCCCTTTTATTTTTTACATATAAATATATTTC
CCTGTTTTTCTAAAAAAGAAAAAGATCATCATTTTCCCATTGT
AAAATGCCATATTTTTTTCATAGGTCACTTACATATATCAATG
GGTCTGTTTCTGAGCTCTACTCTATTTTATCAGCCTCACTGTCT
ATCCCCACACATCTCATGCTTTGCTCTAAATCTTGATATTTAGT
GGAACATTCTTTCCCATTTTGTTCTACAAGAATATTTTTGTTAT
TGTCTTTGGGCTTTCTATATACATTTTGAAATGAGGTTGACAA
GTTACCTAGGAAAACTGTCTTCCTGCCCGGGTGGCATCCCTGT
GACCCCTCCCCAGTGCCTCTCCTGGCCCTGGAAGTTGCCACTC
CAGTGCCCACCAGCCTTGTCCTAATAAAATTAAGTTGCATCAT
TTTGTCTGACTAGGTGTCCTTCTATAATATTATGGGGTGGAGG
GGGGTGGTATGGAGCAAGGGGCCCAAGTTGGGAAGAAACCTG
TAGGGCCTGCGTACGTAGATAAGTAGCATGGCGGGTTAATCAT
TAACTACAAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCT
CTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTC
GCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAG
CGAGCGCGCAGCTGCTGGTACCGGGCCCCCCCTCGAGGTCGA
CGGTATCGATGGATCCGATATCGAATTCAACCTGCAGGCATGC
TCTGAGACAATAACCCTGATAAATGCTTCAATAATGTAGCCAA
CCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGC
TCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGG
GTCAGCACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCG
ATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTTGCCGT
AGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGA
CCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTC
GACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGG
AAACGGATGAAGGCACGAACCCAGTTGACATAAGCCTGTTCG
GTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAACT
GGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAG
TGGCGGTTTTCATGGCTTGTTATGACTGTTTTTTTGTACAGTCT
ATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGT
CGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGC
AACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTA
GGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCC
CTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGG
TCGTGAGTTCGGAGACGTAGCCACCTACTCCCAACATCAGCCG
GACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCA
TCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCT
CGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
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ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGC
AGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATGAGGC
CAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTAC
GGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATAC
GGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCA
CCTAACAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGA
GTTGTTCGGTAAATTGTCACAACGCCGCGAATATAGTCTTTAC
CATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTG
CACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTC
CAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTAC
AACTATTCTGTCTAGTTTAAGACTTTATTGTCATAGTTTAGATC
TATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTT
ACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCC
AGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATG
CGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCG
CTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGG
TATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATC
AGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGC
AAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTT
TCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACG
CTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATA
CCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCG
GGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCA
GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGA
ACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTAT
CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAG
GCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTA
CACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA
GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC
AAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCA
GATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGAT
CTTTTCTACGTGGTCTGACGCTCAGTGGAACGAAAACTCACGT
TAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCT
AGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG
TATATATGAGTAAACTTGGTCTGACGGTTACTCAGAAGAACTC
GTCAAGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGC
GGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTCGCC
GCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCC
TGATAGCGGTCCGCCACACCCAGCCGGCCACAGTCGATGAAT
CCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAG
GCATCGCCATGGGTCACGACGAGATCCTCGCCGTCGGGCATGC
GCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTG
ATGCTCTTCGTCCAGATCATCCTGATCGACAAGACCGGCTTCC
ATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGT
CGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCA
TTGCATCAGCCATGATGGATACTTTCTCGGCAGGAGCAAGGTG
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AGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAG
CCAGTCCCTTCCCGCTTCAGTGACAACGTCGAGCACAGCTGCG
CAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCC
TCGTCCTGCAGTTCATTCAGGGCACCGGACAGGTCGGTCTTGA
CAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGG
CGGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCC
GAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAA
TCCATCTTGTTCAATCATACTCTTCCTTTTTCAATATTATTGAA
GCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGA
ATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTT
CCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCA
TGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCG
TCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATG
CAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCG
GGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCG
GGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGT
ACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATG
CGTAAGGAGAAAATACCGCATCAGGAAATTGTAAACGTTAAT
ATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATT
TTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCA
AAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGG
AACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAA
GGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAA
CCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAG
CACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTT
GACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAG
AAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCG
GTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGC
CGCTACAGGGCGCGTCC

AMI312 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGGGTACCGGGCCCCCCCTCGAGG
TCGACGGTATCGATGGATCCGATATCGAATTCAAGCGCGCTCG
CTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGC
GACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAG
AGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTA
ATGATTAACCCGCCATGCTACTTATCTACGTACTCTGGAGACG
ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCC
CGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGC
CAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCA
AGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCT
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GGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAG
GTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTC
CCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGC
AGCGATGGGGGCGGGGEGGEEGEGEGEEEEEGECGCGCGCCAGGCG
GGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGA
GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTT
CCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAG
CGAAGCGCGCGGCGGGCGGGAGTCGCTGCGACGCTGCCTTCG
CCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGLCCCGLCCCGhG
CTCTGACTGACCGCGTTACTCCCACAGAGATCTCGTTTAGTGA
ACCGTCAGATCCTCACTCTCTTCCGCATCGCTGTCTGCGAGGG
CCAGCTGTTGGGCTCGCGGTTGAGGACAAACTCTTCGCGGTCT
TTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGGT
ACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGA
TCGGAAAACCTCTCGAGAAAGGCGTCTAACCAGTCACAGTCG
CAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGG
TCGGGGTTGTTTCTGGCGGAGGTGCTGCTGATGATGTAATTAA
AGTAGGCGGTCTTGAGACGGCGGATGGTCGAGGTGAGGTGTG
GCAGGCTTGAGATCCAGCTGTTGGGGTGAGTACTCCCTCTCAA
AAGCGGGCATTACTTCTGCGCTAAGATTGTCAGTTTCCAAAAA
CGAGGAGGATTTGATATTCACCTGGCCCGATCTGGCCATACAC
TTGAGTGACAATGACATCCACTTTGCCTTTCTCTCCACAGGTGT
CCACTCCCAGGTCCAAGTTTAAACGCCGCCACCATGGTGAGCT
ACTGGGACACCGGCGTGCTGCTGTGCGCCCTGCTGAGCTGCCT
GCTGCTGACCGGCAGCAGCAGCGGCAGCGACACCGGCAGGCC
CTTCGTGGAGATGTACTCCGAGATCCCCGAGATCATCCACATG
ACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGGGTGACCTCC
CCCAACATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCC
TGATCCCCGACGGCAAGAGGATCATCTGGGACTCCAGGAAGG
GCTTCATCATCTCCAACGCCACCTACAAGGAGATCGGCCTGCT
GACCTGCGAGGCCACCGTGAACGGCCACCTGTACAAGACCAA
CTACCTGACCCACAGGCAGACCAACACCATCATCGACGTGGT
GCTGTCCCCCTCCCACGGCATCGAGCTGTCCGTGGGCGAGAAG
CTGGTGCTGAACTGCACCGCCAGGACCGAGCTGAACGTGGGC
ATCGACTTCAACTGGGAGTACCCCTCCTCCAAGCACCAGCACA
AGAAGCTGGTGAACAGGGACCTGAAGACCCAGTCCGGCTCCG
AGATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGAC
CAGGTCCGACCAGGGCCTGTACACCTGCGCCGCCTCCTCCGGC
CTGATGACCAAGAAGAACTCCACCTTCGTGAGGGTGCACGAG
AAGGACAAGAGAGTGGAGAGCAAGTACGGCCCCCCCTGCCCC
CCCTGCCCCGCCCCCGAGTTCCTGGGCGGCCCCAGCGTGTTCC
TGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCAGAAC
CCCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCAGGAGGA
CCCCGAGGTGCAGTTCAACTGGTACGTGGACGGCGTGGAGGT
GCACAACGCCAAGACCAAGCCCAGAGAGGAGCAGTTCAACAG
CACCTACAGAGTGGTGAGCGTGCTGACCGTGCTGCACCAGGA
CTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTGAGCAACAA
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GGGCCTGCCCAGCAGCATCGAGAAGACCATCAGCAAGGCCAA
GGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCCAG
CCAGGAGGAGATGACCAAGAACCAGGTGAGCCTGACCTGCCT
GGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGA
GAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCC
CGTGCTGGACAGCGACGGCAGCTTCTTCCTGTACAGCAGACTG
ACCGTGGACAAGAGCAGATGGCAGGAGGGCAACGTGTTCAGC
TGCAGCGTGATGCACGAGGCCCTGCACAACCACTACACCCAG
AAGAGCCTGAGCCTGAGCCTGGGCAAGGGCGGAGGCGGAAGC
GGCGGAGGCGGATCTGGCGGAGGCGGAAGCGGCGGAGGCGG
CTCTGAGCACCCCAACGCGCGCAAATACAAAGGAGCCAACAA
GAAGGGCTTGTCCAAGGGCTGCTTCGGCCTCAAGCTGGACCG
AATCGGCTCCATGAGCGGCCTGGGATGTTAACTCGAGAATCA
ACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTT
AACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAAT
GCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCT
CCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTG
TGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTG
CTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCA
GCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGG
CGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGC
TCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAG
CTGACGTCCTTTCCATGGCTGCTCGCCTGTGTTGCCACCTGGAT
TCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATC
CAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCC
TCTTCCGCGTCTTCGCCTCCGCCCTCAGACGAGTCGGATCTCCC
TTTGGGCCGCCTCCCCGCCTGTTCTCATCACATCATATCAAGGT
TATATACCATCAATATTGCCACAGATGTTACTTAGCCTTTTAAT
ATTTCTCTAATTTAGTGTATATGCAATGATAGTTCTCTGATTTC
TGAGATTGAGTTTCTCATGTGTAATGATTATTTAGAGTTTCTCT
TTCATCTGTTCAAATTTTTGTCTAGTTTTATTTTTTACTGATTTG
TAAGACTTCTTTTTATAATCTGCATATTACAATTCTCTTTACTG
GGGTGTTGCAAATATTTTCTGTCATTCTATGGCCTGACTTTTCT
TAATGGTTTTTTAATTTTAAAAATAAGTCTTAATATTCATGCAA
TCTAATTAACAATCTTTTCTTTGTGGTTAGGACTTTGAGTCATA
AGAAATTTTTCTCTACACTGAAGTCATGATGGCATGCTTCTAT
ATTATTTTCTAAAAGATTTAAAGTTTTGCCTTCTCCATTTAGAC
TTATAATTCACTGGAATTTTTTTGTGTGTATGGTATGACATATG
GGTTCCCTTTTATTTTTTACATATAAATATATTTCCCTGTTTTTC
TAAAAAAGAAAAAGATCATCATTTTCCCATTGTAAAATGCCAT
ATTTTTTTCATAGGTCACTTACATATATCAATGGGTCTGTTTCT
GAGCTCTACTCTATTTTATCAGCCTCACTGTCTATCCCCACACA
TCTCATGCTTTGCTCTAAATCTTGATATTTAGTGGAACATTCTT
TCCCATTTTGTTCTACAAGAATATTTTTGTTATTGTCTTTGGGC
TTTCTATATACATTTTGAAATGAGGTTGACAAGTTACCTAGGA
AAACTGTCTTCCTGCCCGGGTGGCATCCCTGTGACCCCTCCCC
AGTGCCTCTCCTGGCCCTGGAAGTTGCCACTCCAGTGCCCACC
AGCCTTGTCCTAATAAAATTAAGTTGCATCATTTTGTCTGACTA
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GGTGTCCTTCTATAATATTATGGGGTGGAGGGGGGTGGTATGG
AGCAAGGGGCCCAAGTTGGGAAGAAACCTGTAGGGCCTGCGT
ACGTAGATAAGTAGCATGGCGGGTTAATCATTAACTACAAGG
AACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCG
CTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCC
GGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAG
CTGCTGGTACCGGGCCCCCCCTCGAGGTCGACGGTATCGATGG
ATCCGATATCGAATTCAACCTGCAGGCATGCTCTGAGACAATA
ACCCTGATAAATGCTTCAATAATGTAGCCAACCACTAGAACTA
TAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGA
AAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACC
GGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGC
CAGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGC
AAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTTG
CGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGC
TGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGA
AGGCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAACT
GTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAAC
CTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTC
ATGGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGC
ATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATG
TTATGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTAC
GCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAG
TATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTC
AAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCG
GAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTA
CCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCT
GCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACG
TTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTA
TGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGC
CACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTT
GGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATC
CCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAG
TGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATT
CGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGT
AAATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTG
GCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAA
AATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTT
TTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGT
CTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCA
GTTTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCA
TCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCG
GCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGA
AAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACT
CGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCA
CTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAA
CGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCA
GGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCT
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CCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCA
GAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTT
TCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGC
CGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGT
GGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTG
TAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCG
TTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGA
GTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGC
CACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGC
TACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGA
AGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCT
TCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCA
CCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTAC
GCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCT
ACGTGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG
ATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCC
TTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATA
TGAGTAAACTTGGTCTGACGGTTACTCAGAAGAACTCGTCAAG
AAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGAT
ACCGTAAAGCACGAGGAAGCGGTCAGCCCATTCGCCGCCAAG
CTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAG
CGGTCCGCCACACCCAGCCGGCCACAGTCGATGAATCCAGAA
AAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGC
CATGGGTCACGACGAGATCCTCGCCGTCGGGCATGCGCGCCTT
GAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTGATGCTCT
TCGTCCAGATCATCCTGATCGACAAGACCGGCTTCCATCCGAG
TACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATGG
GCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATC
AGCCATGATGGATACTTTCTCGGCAGGAGCAAGGTGAGATGA
CAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCC
CTTCCCGCTTCAGTGACAACGTCGAGCACAGCTGCGCAAGGA
ACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCT
GCAGTTCATTCAGGGCACCGGACAGGTCGGTCTTGACAAAAA
GAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCAT
CAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAG
CCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCT
TGTTCAATCATACTCTTCCTTTTTCAATATTATTGAAGCATTTA
TCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATT
TAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGA
AAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACAT
TAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGC
GCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTC
CCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGC
AGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGT
CGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGA
GAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAA
GGAGAAAATACCGCATCAGGAAATTGTAAACGTTAATATTTITG
TTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAA
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CCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGA
ATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAG
AGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGA
AAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCA
CCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAA
ATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGG
GAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCG
AAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACG
CTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTAC
AGGGCGCGTCC

AMI315 | CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAA
Plasmid | TTACAAACATTAATAACGAAGAGATGACAGAAAAATTTTCATT
CTGTGACAGAGAAAAAGTAGCCGAAGATGACGGTTTGTCACA
TGGAGTTGGCAGGATGTTTGATTAAAAACATAACAGGAAGAA
AAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGA
GGGGTGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTG
ACAAAATAGATGGGAACTGGGTGTAGCGTCGTAAGCTAATAC
GAAAATTAAAAATGACAAAATAGTTTGGAACTAGATTTCACTT
ATCTGGTTCGGATCTCCTAGGGGTACCGGGCCCCCCCTCGAGG
TCGACGGTATCGATGGATCCGATATCGAATTCAAGCGCGCTCG
CTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGC
GACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAG
AGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTA
ATGATTAACCCGCCATGCTACTTATCTACGTACTCTGGAGACG
ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCC
CGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGC
CAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCA
AGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCT
GGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAG
GTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTC
CCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGC
AGCGATGGGGGCGGGGEGEEEGEGEEEEEEGECGCGCGCCAGGCG
GGGCGGGGCGGGGCGAGGGGCGGGGECGGGGCGAGGCGGAGA
GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTT
CCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAG
CGAAGCGCGCGGCGGGCGGGAGTCGCTGCGACGCTGCCTTCG
CCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGLCCCGLCCCGhG
CTCTGACTGACCGCGTTACTCCCACAGAGATCTCGTTTAGTGA
ACCGTCAGATCCTCACTCTCTTCCGCATCGCTGTCTGCGAGGG
CCAGCTGTTGGGCTCGCGGTTGAGGACAAACTCTTCGCGGTCT
TTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGGT
ACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGA
TCGGAAAACCTCTCGAGAAAGGCGTCTAACCAGTCACAGTCG
CAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGG
TCGGGGTTGTTTCTGGCGGAGGTGCTGCTGATGATGTAATTAA
AGTAGGCGGTCTTGAGACGGCGGATGGTCGAGGTGAGGTGTG
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GCAGGCTTGAGATCCAGCTGTTGGGGTGAGTACTCCCTCTCAA
AAGCGGGCATTACTTCTGCGCTAAGATTGTCAGTTTCCAAAAA
CGAGGAGGATTTGATATTCACCTGGCCCGATCTGGCCATACAC
TTGAGTGACAATGACATCCACTTTGCCTTTCTCTCCACAGGTGT
CCACTCCCAGGTCCAAGTTTAAACGCCGCCACCATGGAGTTCG
GCCTGAGCTGGCTGTTCCTGGTGGCCATCCTTAAGGGCGTGCA
GTGCGAGGTGCAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCA
GCCCGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAGCGGCTA
CGACTTCACCCACTACGGCATGAACTGGGTGAGACAGGCCCC
CGGCAAGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACAC
CGGCGAGCCCACCTACGCCGCCGACTTCAAGAGAAGATTCAC
CTTCAGCCTGGACACCAGCAAGAGCACCGCCTACCTGCAGAT
GAACAGCCTGAGAGCCGAGGACACCGCCGTGTACTACTGCGC
CAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCGAC
GTGTGGGGCCAGGGCACCCTGGTGACCGTGGGCGGAGGCGGA
AGCGGCGGAGGCGGATCTGGCGGAGGCGGCAGCGGCGGCGG
CGGCTCTGACATCCAGCTGACCCAGAGCCCCAGCAGCCTGAG
CGCCAGCGTGGGCGACAGAGTGACCATCACCTGCAGCGCCAG
CCAGGACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCC
CGGCAAGGCCCCCAAGGTGCTGATCTACTTCACCAGCAGCCTG
CACAGCGGCGTGCCCAGCAGATTCAGCGGCAGCGGCAGCGGC
ACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACT
TCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCTGGAC
CTTCGGCCAGGGCACCAAGGTGGAGATCAAGAGAACCGTGGC
CGCCGGCGGAGGCGGAAGCGGCGGAGGCGGATCTGGCGGAG
GCGGCAGCGGCGGCGGCGGCTCTGAGCACCCCAACGCGCGCA
AATACAAAGGAGCCAACAAGAAGGGCTTGTCCAAGGGCTGCT
TCGGCCTCAAGCTGGACCGAATCGGCTCCATGAGCGGCCTGG
GATGTTAACTCGAGAATCAACCTCTGGATTACAAAATTTGTGA
AAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTAT
GTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCC
CGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCT
GTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGC
GTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGG
GCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTC
CCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTG
CCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTC
CGTGGTGTTGTCGGGGAAGCTGACGTCCTTTCCATGGCTGCTC
GCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCT
ACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGG
CCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTCCGCC
CTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGT
TCTCATCACATCATATCAAGGTTATATACCATCAATATTGCCA
CAGATGTTACTTAGCCTTTTAATATTTCTCTAATTTAGTGTATA
TGCAATGATAGTTCTCTGATTTCTGAGATTGAGTTTCTCATGTG
TAATGATTATTTAGAGTTTCTCTTTCATCTGTTCAAATTTTTGT
CTAGTTTTATTTTTTACTGATTTGTAAGACTTCTTTTTATAATCT
GCATATTACAATTCTCTTTACTGGGGTGTTGCAAATATTTTCTG
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TCATTCTATGGCCTGACTTTTCTTAATGGTTTTTTAATTTTAAA
AATAAGTCTTAATATTCATGCAATCTAATTAACAATCTTTTICTT
TGTGGTTAGGACTTTGAGTCATAAGAAATTTTTCTCTACACTG
AAGTCATGATGGCATGCTTCTATATTATTTTCTAAAAGATTTA
AAGTTTTGCCTTCTCCATTTAGACTTATAATTCACTGGAATTTT
TTTGTGTGTATGGTATGACATATGGGTTCCCTTTTATTTTTTAC
ATATAAATATATTTCCCTGTTTTTCTAAAAAAGAAAAAGATCA
TCATTTTCCCATTGTAAAATGCCATATTTTTTTCATAGGTCACT
TACATATATCAATGGGTCTGTTTCTGAGCTCTACTCTATTTTAT
CAGCCTCACTGTCTATCCCCACACATCTCATGCTTTGCTCTAAA
TCTTGATATTTAGTGGAACATTCTTTCCCATTTTGTTCTACAAG
AATATTTTTGTTATTGTCTTTGGGCTTTCTATATACATTTTGAA
ATGAGGTTGACAAGTTACCTAGGAAAACTGTCTTCCTGCCCGG
GTGGCATCCCTGTGACCCCTCCCCAGTGCCTCTCCTGGCCCTG
GAAGTTGCCACTCCAGTGCCCACCAGCCTTGTCCTAATAAAAT
TAAGTTGCATCATTTTGTCTGACTAGGTGTCCTTCTATAATATT
ATGGGGTGGAGGGGGGTGGTATGGAGCAAGGGGCCCAAGTTG
GGAAGAAACCTGTAGGGCCTGCGTACGTAGATAAGTAGCATG
GCGGGTTAATCATTAACTACAAGGAACCCCTAGTGATGGAGTT
GGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGG
CGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCC
TCAGTGAGCGAGCGAGCGCGCAGCTGCTGGTACCGGGCCCCC
CCTCGAGGTCGACGGTATCGATGGATCCGATATCGAATTCAAC
CTGCAGGCATGCTCTGAGACAATAACCCTGATAAATGCTTCAA
TAATGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCG
AACAAACGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACC
ACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCGACGGC
CGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACA
GCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGAC
GATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGG
ACAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCGGGTG
ACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGTTGAC
ATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATG
CGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGT
GGTAACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACTGTT
TTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCG
TTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGAT
GTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCC
TAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCAC
ATGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCT
CTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACT
CCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCG
TAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCG
GTTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGC
AGCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCCGG
CGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCT
CCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTAC
GTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATA
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CAAAGTTGGGCATACGGGAAGAAGTGATGCACTTTGATATCG
ACCCAAGTACCGCCACCTAACAATTCGTTCAAGCCGAGATCGG
CTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGC
GAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATA
CGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTTAG
CCATAACAAAAGTCCAGTATGCTTTTTCACAGCATAACTGGAC
TGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTATTG
TCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCC
GCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCG
TAACCGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAA
TACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCT
CTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGG
CTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGG
TTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGA
GCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGC
GTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCAT
CACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCG
TGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCC
GCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCAC
GCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCT
GGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCC
TTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACG
ACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA
GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGT
GGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTG
CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTT
TTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTC
AAGAAGATCCTTTGATCTTTTCTACGTGGTCTGACGCTCAGTG
GAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCA
AAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTT
TTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACGG
TTACTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGC
GCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGC
GGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCACGGGT
AGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGG
CCACAGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGA
TATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGATCCTC
GCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGTTCGGCT
GGCGCGAGCCCCTGATGCTCTTCGTCCAGATCATCCTGATCGA
CAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATG
TTTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCGTA
TGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTCTCGG
CAGGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTT
CGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTC
GAGCACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGA
TAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCACCGGAC
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AGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGAC
AGCCGGAACACGGCGGCATCAGAGCAGCCGATTGTCTGTTGT
GCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGA
GAACCTGCGTGCAATCCATCTTGTTCAATCATACTCTTCCTTTT
TCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGC
GGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG
GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAG
AAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTAT
CACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAA
AACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTC
TGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGT
CAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGC
ATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGA
AATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGAA
ATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTG
TTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAA
ATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGT
GTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGG
ACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATG
GCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTC
GAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCC
CCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAG
AAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGC
TGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCG
CCGCGCTTAATGCGCCGCTACAGGGCGCGTCC

Table 12. Yields of AAYV vectors determined with ITR-qPCR

Veet AAY Totxal Total Vield
Construct ¢ YQ: or iot No. titer AAY Vol AAY
ype (vg/ml) | (mL) (ve) {vg/L)
o CMV- o o .
Al - 13F+ 20
AMIOST | A Av 21-066 L43E+13 = 2 86E+13 | 9.50E+13
] CMV- ,
AMIOS7 3 75E+12 2.0
AMIOST | A Ay 21-071 3.75E+12 0 7.50E+12 | 2.50E+13
CMV- 21- _ ]
AMIOSS 4 Ay 085(AAVxy | 2 FTES AL | 16E+14 | 1.45E+14
o CMV- 21- I 4
I PV 084(AAVx) | 221 ETES 4.0 B.84FE+13 | 1.10E+14
, CMV- 21- N o
a : 3.82E+13 45 i 2 15E+
AMITB | A Ay 089 AAVX) 3.82E+13 4. | 7opeia | BT
L 22- vt . A
AMIZE3 | T 00S(AAV) 2.69E+13 2.6 6905413 | 8TOEH3
AMT269 (“M“’", 22037 1.59E+13 2.1 334E+13 | 1.67E+14
SCAAY
N CMY- i . . . ,
AMI270 ) 22031 2.94F+13 2.0 5.88E+13 | 2.94F+14
SCAAY
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Ve AAV Total Total Vietd

Construct | 01" Lot No. titer | AAVVol | AAV '
P (vgmb) | (mL) e | el
CBA- 22034 ,

MI27: ) SC0E+13 5.3 + SE+13

amzs | 0 GAve) | 25OE* 53 133E+14 | 6.658+13

, CBA- 22-029

AMIZ02 2.62F+13 33 + 33E+13

aMBo | U0 Avsy | 2O2EL 33 8.65E+13 | 433E+13

ampos | CBAT NA NA NA NA NA
SSAAY

AMBos | EBA NA NA NA NA NA
SSAAV

— | CBA- -

ARATIOR N ; ‘

AMBOS | NA NA NA NA NA

Ampiz | MY 22.043 | 2.85E+13 22 6.27E+13 | 3.14E+14
SCAAY

| CBA- L R ,

AMI315 i 22.044 | 333B+13 32 1.07E+14 | 5.358+14

SSAAVY

Example 2. CNP-Fc ELISA development and standardization

[00287] C-type natriuretic peptide (CNP) has two isoforms, CNP-22 and CNP-53. Example 2
illustrates that CNP-36 fused with Fc increased the half-life of the CNP and also facilitated in
purification and ELISA detection when compared to native (unfused) CNP. Transduction and
CNP-Fc expression experiments were performed with three AAV vectors (AMIO61, AMIO87
and AMIO88). Fig. 1A is the pictorial depiction of the three vectors. Figs 1B-F illustrate
additional vectors that can encode the CNP or the CNP fusion protein. Enzyme-linked
immunoassay (ELISA) was developed for quantifying CNP-Fc fusion proteins in cell culture
supernatants. The ELISA assay was used to quantify CNP-Fc expressed in HEK293 cells,
human chondrocytes (HCH) cells, and human skeletal muscle cells (hSkMC) upon
transduction with one of the three AAV constructs described herein. Table 13 illustrates

material and instrument for performing the ELISA described herein.

Table 13. Material and instrument for performing ELISA for quantifying CNP and
CNP-Fc protein

Product name Vendor Cat No.
10X PBS Fisher Scientific, Hyclone SH3025802
Human CNP Antibody (monoclonal) R&D systems MAB31271
Goat pAb Hu IgG (Biotin) Abcam ab98618
Tween20 Sigma Aldrich P2287-500mL
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Product name Vendor Cat No.
Nunc maxisorb Flat-bottom 96-well plate Invitrogen 44-2404-21
Blocker™ Casein in PBS Thermofisher Scientific 37528
Streptavidin-HRP Abcam ab7403
TMB substrate (High Sensitivity) Abcam ab171523
Stop Reagent for TMB Substrate (2 N ] .
Sigma Aldrich 07102-1L-GL
HCI)

[00288] Buffer and substrate. Coating buffer: 3.7 g sodium bicarbonate, 0.64 g sodium

carbonate in 1 L of Milli Q water, pH 9.6. Stored at RT; Blocking buffer: Commercial Casein
blocking buffer in PBS + added 0.1% Tween20. Stored at 4°C; Standard diluent: same as
blocking buffer; Wash buffer: 1X PBS with 0.1% tween 20 (30 days expiry from date of
manufacture); Coating Antibody (Ab): Human CNP Antibody (monoclonal), coating
concentration was 2 ug/mL; Detection Ab: Goat pAb anti-human Fc. Diluted up to 1:20,000
final dilution in well. Stored at 4°C;_HRP: Streptavidin-HRP stock of 1 mg/mL, diluted up to
1:10,000. Stored at 4°C;_Substrate: TMB. Stored at 4°C; and Stop solution: 2 N HCI. Stored
at ambient temperature.

[00289] Procedure.

1. Coat 96-well plate with 2 pg/mL anti-CNP antibody final concentration per well in the
coating buffer with a 50 pLL volume and cover the plate with sealing cover. Put the plate at
4°C overnight.

2. Next day, remove the plate, wash thrice with wash buffer and tap the plate on the paper
towel to remove excess solution.

3. Add 300 pL of blocking buffer to each well using multichannel pipette. Put the plate with
sealing cover into 37°C incubator for 2 hours.

4. After incubation, discard the blocking buffer and tap on paper towel to remove excess
buffer.

5. Prepare standards and sample dilutions in blocking buffer and add 50 pL into each well
according to the scheme of the experiment.

Note: Reaction volume for every step is equal to the initial coating buffer volume. For
example, if coating buffer was 50 pL then sample, capture, detection, TMB and stop solution
all have to be 50 uL except for blocking and wash buffer (300 pL).

6. Cover the plate with sealing cover and place it back into the incubator for 1 hr.
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7. After 1 hour, discard the solution and wash plate with 300 uL of wash buffer 6 times.
Remove excess solution by tapping on paper towel as described above.

8. Add detection antibody at 1:20,000 dilution in blocking buffer and incubate at 37°C for 1
hr.

9. Discard solution and repeat washing procedure as described in step 7.

10. Add Streptavidin-HRP at 1:10,000 dilution in blocking buffer at 37°C for 45 mins.

11. Discard the solution and wash plate as described in step 7.

12. Add 50 uL. TMB and avoid placing the plate in direct light source for 15-20 min (it could
be <15 mins) or until you start seeing saturation at highest concentration wells.

13. Add 50 pL stop solution and read plate at 450 nm with 600 as reference within 15 min.
[00290] ELISA Development.

1. Coating/Capture antibody titration: Different concentration of anti-CNP antibody was
coated onto the wells (5, 2, 1 and 0.5 ug/mL) was plated on the 96-well plate. AMI061,
AMIO087 and AMIO88 (CNP constructs) were also titrated from 0-200 ng/mL by serial
dilution. Detection Ab was diluted till 1:4000 and Streptavidin HRP till 1:10,000.

2. Detection antibody titration: Results from the above experiment showed 2 pg/mL coating
Ab concentration to be optimum for assay. However, all the constructs showed plateauing at
100 and 200 ng/mL concentration. Hence, along with detection antibody, standard
concentration was reduced from 200 ng/mL to 50 ng/mL. The standards were now serially
diluted from 50 ng/mL till 0.8 ng/mL.

[00291] Results. Coating Ab titration: Following the protocol described in the ELISA
Development section, wells were coated with different concentrations of anti-CNP antibody
and different CNP constructs were added to the specified wells. The scheme of addition has
been depicted in Table 14. The wells with numbers showed the concentration of CNP
constructs added to the well in ng/mL. Fig. 4A illustrates the titration of coating Ab for each
construct. The standard curve obtained was fitted using the hyperbolic fitting on GraphPad
Prism software. At coating concentration of 0.5 and 1 pg/mL concentration the absorbance
was less than 1 O.D. 5 ug/mL coating concentration showed saturation and 2 pg/mL showed
O.D. greater than 1. Hence, 2 ug/mL might be an appropriate concentration to use for
standard curve. Detection Ab was titrated to achieve better fitting of standard curves.
Titrating detection antibody: At 1:4000 dilution of detection Ab, curve fitting wasn’t optimal.
This could lead to inaccurate sample estimation in future experiments. Therefore, detection
Ab was diluted to 1:5000, 1:10,000, 1:20,000 and 1:40,000. The coating Ab concentration
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was 2 ug/mL, titration of CNP constructs was reduced from 200 ng/mL to 50 ng/mL and was
serially diluted to give concentrations of 50, 25, 12.5, 6.25, 3.125, 1.56, 0.76 ng/mL along
with blank, which was assay diluent. Streptavidin-HRP was diluted 1;10,000 as used in
previous experiment. Fig. 4B shows the standard curves for all three CNP constructs with
hyperbolic fitting. 1:20,000 detection Ab titration gave a good fitting compared to other
dilutions. Anti-CNP-Fc ELISA to quantify the expression of CNP in HEK293 cell
supernatant: 1E+06 HEK293 cells were plated on the 6-well plate. Cells were transduced
with 100,000 MOI of AVV2 (N54-AMIO061, N54-AMI087 and N54-AMI088) constructs
carrying CNP fused with Fc. Constructs were designed and optimized for GC content which
facilitates better expression. qPCR was used to determine the viral vector titer after
purification. The titer and other parameters are shown in Table 15. 5 days after transduction,
cell supernatant was collected and CNP-Fc ELISA was performed at different sample
dilutions (no dilution, 1:5, 1:10, 1:50, 1:100, 1,200, 1:500, 1:1000, 1:2000 and 1:4000
dilutions). Experiment was performed in duplicates. The standard curves obtained were
plotted and fitted using the hyperbolic equation using GraphPad Prism software as mentioned
above (Fig. 4C). Intra-assay precision for CNP-Fc ELISA had been calculated and is shown
in Table 16. Percentage coefficient of variance (CV) value for all the standards is less than
10%. Indicating good precision of the assay. Samples with no dilution showed saturating
signal. For AMI061, dilutions 1:500, 1:1000 and 1:2000 showed readings that were in
detectable range. For AMI087 and AMIO88, the O.D. values were in detectable range in
1:4000 dilution. Also, AMIO88 showed highest expression when compared to other CNP
constructs. These results have been summarized in Table 17. The cells that have not been
transduced using the CNP constructs showed very little expression with 6.2, 2.5 and 6.4
ng/mL for AMIO61, AMIO87 and AMIO88 respectively.

Table 14. Schematic representation of the addition of coating Ab and CNP constructs in

96-well plate

0.5 pg/mL coating | 1 ug/mL coating 2 pg/mL coating 5 pg/mL coating
Ab Ab Ab Ab

AMI | AMI | AMI | AMI | AMI | AMI | AMI | AMI | AMI | AMI | AMI | AMI
061 | 087 | 088 | 061 | 087 | 088 | 061 [ 087 | 088 | 061 | 087 | 088

200 | 200 | 200 | 200 | 200 | 200 | 200 [ 200 | 200 | 200 [ 200 | 200

100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100
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0.5 pg/mL coating | 1 ug/mL coating 2 pg/mL coating 5 pg/mL coating
Ab Ab Ab Ab
50 50 50 50 50 50 50 50 50 50 50 50
25 25 25 25 25 25 25 25 25 25 25 25
125 | 125|125 [ 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125
625625625625 |625]|625|625(625|625]|625]|625| 625
32513251325 (3253251325 (325]325]1325(325]325]|3.25
0 0 0 0 0 0 0 0 0 0 0 0
Table 15. CNP-construct titers calculated using qPCR
Lot# Construct Titer (vg/mL) | Production Date Buffer
AVMX
20-004 N54-AMI061 1.40E+13 07/28/2021 AAV2
Formulation
AVMX
20-070 N54-AMIO87 3.75E+12 07/28/2021 AAV2
Formulation
AVMX
21-005 N54-AMI088 3.28E+12 07/28/2021 AAV2
Formulation

Table 16. Intra-assay precision of CNP-Fc ELISA for AMI061, AMI087 and AMI088

CNP constructs
%CV for AMI061 | %CYV for AMIO87 | %CV for AMIOSS
(ng/mL)

50 2.70 1.51 2.12
25.00 5.15 2.41 4.69
12.50 3.71 3.52 7.34
6.25 5.87 5.89 2.84
3.13 7.27 6.58 3.85

1.56 8.88 4.02 6.36
0.78 7.07 2.59 1.98
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CNP-Fc construct Concentration (pug/mL) Std. Dev.
AMIO61 6.5 03
AMIO87 33 4.5
AMIO88 75 92

[00292] The standard curve of CNP-Fc ELISA was hyperbolic and need to be fit using the
hyperbolic fitting. The ELISA method described herein could be used to quantify CNP-Fc¢ in
cell culture supernatants, pre-clinical and clinical samples. The concise summary of the
conditions at which this ELISA was been standardized includes: 2 pg/mL Anti-CNP antibody
coating concentration was used; CNP-Fc purified proteins were serially diluted from 50
ng/mL till 0.78 ng/mL; and detection Ab was diluted until 1:20,000 and Streptavidin-HRP
until 1:10,000.

Example 3. Evaluation of efficacy in NMDA excitotoxicity mouse model of retinal
degeneration

[00293] This study was for evaluating the effect of adeno-associated viral (AAV) vectors on
retinal ganglion cell protection following damage caused via N-methyl-D-aspartate (NMDA)
administration in the mouse. Injection volumes and treatment options can be found in Table
18. Groups 7 and 8 were added to test a higher concentration of MK-801. The tissues for
bioanalysis were snap frozen whole instead of being homogenized. The methods of adding
IBMX to whole blood were established and clarified. This study was conducted in wild type
mice (Mus Musculus, C57BL/6).

Table 18. Experimental design for the NMDA mouse study

(0])]
OU Treatment Induction
(Day 0)
No. of ROA,
Group Experimental Endpoints
Animals | Volume
Agent
and Treatment
and ROA
Study
Day
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IVT

0.5 uL

Day 0

PBS

MK-801
1.5nM

NMDA

(2.5 mM;
0.5ul)

IVT

Day 7

n=2 OD/group for
histopathology/cell
counts; n=2 OS for
controls

n=8 OD/group for
retinal flat mounts
(DAPI + TUJ-1
Alexad88); n=8 OS

from Group 1 were

included as
controls

n=2 OD/group for
HC; n=2 OS for
controls

IVT
1 puL
4e+8

vg/ul

Day -28

Sham AMI
189

AMI 169

AMI 182

AMI 088

NMDA

(2.5 mM;
1 ul)

IVT

Day 7

Blood collection
(serum): n=8/group
n=8 OD/group for
retinal flat mounts
(DAPI + CNP)
n=8 OS/group for
assays

IVT

0.5 uL

Day 0

PBS

MK-801
100 pM

NMDA

(2.5 mM;
0.5ul)

IVT

Day 7

n=8 OD/group for
retinal flat mounts
(DAPI); n=8 OS

from Group 1 were

included as
controls

Abbreviations: IVT — Intravitreal; OU — both eyes; OD — Right eye; OS — Left eye;, PBS —

Phosphate buffered saline

Identification of AAV2.N54 vector and gene of interest:
AMI189: the same vector contains all DNA sequences but open reading frame (ORF)
interrupted AMI263 encoding IgG4 CNP-Fc36. No protein was expected to produce in vitro

and in vivo;

AMI169: AAV2.N54 vector encoding anti-VEGF scFv CNP36 fusion protein

AMIO088: AAV2.N54 vector encoding Fc-VNP36.
AAYV constructs were resuspended in formulation buffer 1, PBS, 0.01%

NMDA Formulation

[00294] The molecular weight of NMDA is 147.3 g/mol. On the day of dosing, 20 mg of
NMDA was weighed and added to 2.7 mL of PBS for a 50 mM solution [Stock A]. Stock A
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solution was diluted 1:9 in PBS (100 uL of Stock A + 900 uL of PBS) for a final 5 mM
NMDA solution. The final solution was syringe filtered with a 0.22 pm filter into a sterile
vial. Solution was made the day of injections, protected from light, and stored refrigerated
until dosing.

MK-801 Formulation

[00295] The molecular weight of MK-801 is 337.37 g/mol. The MK-801 container received
had 5 mg of MK-801. On the day of dosing, 1.0 mL of PBS was added to the MK-801 for a

concentration of 14.82 mM solution [Stock A]. The stock was serially diluted as follows: 10
uL of Stock A + 731 pL PBS: 0.2 mM (200 uM) MK-801 [Stock B]. The final solution was
syringe filtered with a 0.22 pm filter into a sterile vial. Solution was made the day of
injections, protected from light, and stored refrigerated until dosing.

Group 1 dosing

[00296] 300 uL of the 5 mM NMDA stock was combined with 300 uL of sterile PBS and 1
uL as injected on Day 0 for a final concentration of 2.5 mM NMDA.

Group 2 dosing

[00297] 300 uL of the 5 mM NMDA stock as combined with 300 uL of sterile-filtered MK-
801 and 1 pL was injected on Day O for a final concentration of 2.5 mM NMDA/100 pM
MK-801.

Groups 3-6 dosing

[00298] 300 uL of the 5 mM NMDA stock was combined with 300 uL of sterile PBS and 1

uL was injected on Day O for a final concentration of 2.5 mM NMDA.

Intravitreal Injection

[00299] On Day -28 or Day 0 based on the experimental design, mice were given
buprenorphine 0.01-0.05 mg/kg subcutaneously (SQ). Animals were then tranquilized for the
intravitreal injections with ketamine/xylazine or inhaled isoflurane and one drop of 0.5%
proparacaine HCI was applied to both eyes. The conjunctiva was gently grasped with Dumont
#4 forceps, and the injection was made using a 33 G needle and a Hamilton syringe. After
dispensing the syringe contents, the syringe needle was slowly withdrawn. Following the
injection procedure, 1 drop of Ofloxacin ophthalmic solution was applied topically to the
ocular surface with eye lube.

[00300] During the Day 0 NMDA induction, animal 409 (Group 4) was noted to have
inflammation and synechiae in the OD, animal 519 OD (Group 5) was noted to have a

cataract, and animal 524 (Group 5) was noted to have cataracts OU. In Group 6, animals 625
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and 626 were noted to have a cataract OS, and animals 629, 630, and 632 were noted to have
a cataract OD. No other abnormalities were noted in the study records.

Cage Side Observations

[00301] Morbidity and mortality were observed daily along with cage-side observations, with
particular attention paid to both eyes. All animals were bright, alert, and responsive at all
observation timepoints, with no additional findings noted in the study records. On the day of
IVT injection, the body weight of all animals was 20-22 g, and all animals generally
maintained body weight over the course of the study (Fig. 9A).

Euthanasia and terminal blood collection (Groups 3-6)

[00302] Animals in Groups 3-6 had terminal blood collected on Day 7. IBMX was used
during blood collection to inhibit phosphodiesterase activity. Prior to necropsy on Day 7 but
after dosing on Day -28, all remaining spare animals were utilized to ensure that addition of
IBMX to whole blood did not interfere with clotting and extraction of serum. Briefly, each
syringe for cardiac puncture was pre-rinsed with a stock solution of 10 mM IBMX prior to
drawing blood. All mice were sedated to a deep plane of sedation under isoflurane and
euthanized via exsanguination. After each syringe was pre-rinsed with 10 mM IBMX, a 25 G
needle was inserted into the heart and the animal was exsanguinated and euthanized, and
blood was collected. The volume of blood collected was noted on the paperwork and the
appropriate volume of IBMX was added into a 1.5 mL RNAse/DNAse-free microfuge tube.
For every 85 uL of whole blood collected, 15 pL of 10 mM IBMX was added for a final
concentration of 1.5 mM IBMX in whole blood. Then, the blood was expelled into the tube,
mixed gently by inversion with the IBMX, and allowed to clot at room temperature for at
least 20 minutes prior to serum processing. The samples were centrifuged at room
temperature for 10 minutes at 4,000 x g in a benchtop microfuge. Following centrifugation,
the clear serum was transferred to a prelabelled polypropylene tube, snap frozen on liquid
nitrogen and stored frozen at -80°C.

Ocular tissue collection and processing

[00303] Following euthanasia, eyes of elected animals were processed for histological or
immunological examination. The ODs of animal 519 (Group 5) and 629 (Group 6) were
noted to have a very small lens, blood in the retina, and the eye was filled with a gel-like
substance. No other abnormalities in necropsy and tissue processing were noted in the study
records. For Groups 1 and 2, immediately following euthanasia, selected eyes were collected
into 10% neutral buffered formalin. The eyes were placed in 70% ethanol the following day.

The eyes were then processed to paraffin blocks for sectioning. Sagittal sections of each eye
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(5 um thickness) were prepared for all animals. At least 3 slides containing a ribbon of
approximately 5 sections were collected sequentially. The optic nerve was included in the
sectioning. The slides were stained for hematoxylin and eosin (H&E) and examined using
light microscopy. Representative images from the central retina from the H&E
histopathology are shown in Fig. 9B. Retinal ganglion cells (RGC) were counted (Table 19
and Fig. 9C). The mean RGC count of the right eyes (ODs; experimental eyes) was lower
than the mean RGC count of the left eyes (OSs; control eyes), and there were no differences

in the mean RGC count in the ODs and OSs between Groups 1 and 2.

Table 19. RGC counts of Groups 1 and 2

Animal

D Eye | Group

101 L RGC #/ HPF (400X) =46
101 R | PBS RGC #/ HPF (400X) =33
102 L RGC #/ HPF (400X) =48
102 R RGC # / HPF (400X) = 35
213 L RGC #/ HPF (400X) =37
213 R |2 MK- | RGC #/HPF (400X) =41
214 L 801 RGC #/ HPF (400X) =35
214 R 1.5 RGC #/HPF (400X) =31
223 L mM | RGC #/HPF (400X) =55
224 L RGC #/ HPF (400X) =38

Ocular Tissue Collection for Retinal Flatmount Analysis (All Groups)

[00304] Eyes were enucleated and immediately fixed in 4% paraformaldehyde in phosphate-
buffered saline (PBS) and stored overnight at 4°C. The following day, the eyes were
transferred to cold immunocytochemistry (ICC) buffer (PBS containing 0.5% BSA and 0.2%
Tween 20) until processing. Using a dissecting microscope, the eye was carefully trimmed of
extraneous tissue at the limbus and, using fine curved scissors, the anterior chamber was
removed. Retinas in the eye cup were rinsed with cold ICC buffer. Eye cups were placed in
cold ICC buffer containing 1/100 rat anti-CNP36 (Groups 3-6 only; resuspended at 0.5
mg/mL in PBS) for 3 hours at 4°C. Eye cups were then washed extensively and stained with

1/200 donkey anti-rat Cy3 and 1/1,000 DAPI for 2-3 hours at 4°C. Groups 1 and 2 were
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stained with 1/500 TUJ-1 and 1/1000 DAPI, while Groups 7 and 8 were incubated with
1/1,000 DAPI alone. Eye cups were washed extensively but gently with cold ICC buffer.
Using fine curved scissors and an eyelash knife, the retina was detached from the optic nerve
head and removed from the RPE/choroid. Radial cuts were then made toward the center and
retinas were flat mounted, covered, and sealed. 2D fluorescent microscopy images were
acquired using an Olympus Bx63 upright fluorescent microscope. The TUJ-1 signal was
highly variable across Groups 1 and 2 and provided little additional information so the Cy2
channel was not imaged. Images at 20x were acquired in 4 quadrants and a central 248.1 x
325.7 um region was analyzed for RGC counts using Olympus cellSens and Image] software.
[00305] Groups 1 and 2 were stained with DAPI and TUJ-1 and images were captured at 20x
(Fig. 10A). RGCs were counted in four quadrants, and cells/mm2 were averaged across each
group. When the RGC count was quantified across groups (Fig. 10B), the control group
(Group 1 OS; PBS, no NMDA) had an average count of 11,000 & 700 cells/mm?2. The
NMDA control group (Group 1 OD; PBS + NMDA) had a decreased RGC count of 8,000 =
1,000 cells/ mm2. The Group 2 ODs had an RGC count slightly increased over the Group 1
ODs, at 9,000 £ 500 cells/ mm2.

[00306] Groups 3-8 were stained for DAPI and four images were captured for each retina at
20x approximately 600 um from the optic nerve head. RGCs were counted in a central 248.1
x 325.7 um region and cells/ mm2 were averaged over each group (Fig. 10C). When the
RGC count was calculated, the control group (Group 7 OS; PBS, no NMDA) had an average
count of 12,000 + 700 cells/ mm2 (Fig. 10D). The NMDA control group (Group 7 OD; PBS
+ NMDA) had a decreased RGC count of 9,000 £ 300 cells/ mm2. The Group 8 ODs had an
RGC count similar to the Group 7 OSs, at 12,000 + 300 cells/ mm2. Group 3 ODs had an
RGC count similar to the Group 7 ODs, at 9,000 + 1,000 cells/ mm2. Group 4 ODs had an
RGC count of 10,000 + 1,400 cells/ mm2. Group 5 ODs had an RGC count of 10,000 + 600
cells/ mm2. Group 6 ODs had an RGC count of 10,000 + 1,500 cells/ mm?2.

[00307] The statistical analyses were performed on the Group 3-8 RGC data (one-way
ANOVA followed by multiple comparisons using the Dunnett statistical hypothesis
comparison). Treatment of PBS-injected eyes with NMDA caused a statistically significant
decrease in RGC counts (P < 0.0001). Increasing the dose of MK-801 to 100 uM rescued the
Group 8 RGC counts to the Group 7 OS control level and the difference between NMDA-
treated (Group 7 OD) and NMDA + MK-801-treated (Group 8) eyes was statistically
significant (P < 0.0001). When Groups 4-6 were compared to the Group 3 NMDA/sham

vector controls, both the AMI 182 (Group 5) and AMI 088 (Group 6) reached statistical
-183-



WO 2023/173086 PCT/US2023/064136

significance (Fig. 11A; P =0.0332 for Group 5 versus Group 3; P =0.0021 for Group 6
versus Group 3). When the RGC count of the AAV-treated groups were compared to the
NMDA/PBS controls (Group 7 OD), only the AMI 088 construct maintained statistical
significance (P = 0.002; Fig. 11B). Groups 3-6 were stained for CNP36 in addition to DAPI
to evaluate the expression location and levels of the AAV constructs, and images (4x and
20x) were captured (Fig. 12A).

Ocular Tissue Collection for Immunohistochemistry (Groups 1 and 2 Onl

[00308] All eyes designated for immunohistochemistry (IHC) were enucleated, the
approximate site of injection was marked, and eyes were fixed at 4°C in 4%
paraformaldehyde in separately labeled vials overnight. Eyes were then transferred into 0.1M
phosphate buffer (PB), brought through a sequential sucrose gradient (10-30%, 1 hour each)
followed by embedding in OCT medium and freezing on dry ice. The entire eye was

cryosectioned (14 pm sections) and stained with the following antibodies shown in Table 20.

Table 20. Antibodies for ocular tissue immunohistochemistry

Day 7 IHC

Mouse

TUJ1 Bio
1:500
Alexa Legend
488
EMD
) . Donkey
1 Rabbit Millipor Jackson
Cone | Photorece anti-
) polyclo | 1:500 e ) 1:200 | Immun
arrestin | ptor cones rabbit
nal IgG (AB152 0
Cy3
82)
1:1,00
DAPI 0 Thermo
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[00309] Negative controls were performed for the staining cocktail by utilizing only the
secondary antibody. Five slides spanning the retina for each eye were stained. Two pictures
per retinal cross-section—one at or near the injection site and one from a central region—
were taken using an Olympus Bx63 upright fluorescent microscope and cellSens software.
Qualitatively, there did not appear to be a difference in number of TUJ-1+ and cone arrestin+
cells between groups. All groups had clear cone arrestin staining with some TUJ-1+ cells
observed (Fig. 12B). No further staining or analysis was performed on cross-sections as the
staining was not an informative endpoint.

Ocular Tissue Collection (Groups 3-6)

[00310] Eyes allocated for assays were enucleated, snap frozen, and stored at <-70°C until
shipment on dry ice. The tissues were placed into appropriate pre-weighed labeled analytical
vials, immediately reweighed to determine sample weight, and placed on dry ice until being
transferred to a freezer. Samples were weighed on a balance capable of measuring out to 4
decimal places. Samples collected included: serum (2 mL polypropylene screw cap tube); and
whole globes with lens (2 mL polypropylene screw cap tube).

Conclusions

[00311] The objective of this non-clinical study was to evaluate the effect of the AAV
constructs on retinal ganglion cell protection following damage caused via NMDA
excitotoxicity in the mouse. Mice were pretreated with the AAV constructs on Day -28 at
dose of 4e+8 vg/eye, and then retinal degeneration was induced with NMDA on Day 0 into
the right eye only. Groups 1, 2, 7 and 8 received a co-injection of NMDA with either PBS
(Groups 1, 7) or MK-801 (Groups 2, 8).

[00312] Animals maintained a normal body weight over the course of the study. When the
RGC count of Groups 1 and 2 was measured via histopathology, the experimental eyes (ODs)
had a lower RGC count than the control eyes (OSs). When RGC counts were measured via
Flatmount immunohistochemistry, the NMDA-treated eyes (Groups 1 and 7 OD) had
significantly lower RGC count than the control eyes (Groups 1 and 7 OS). Pretreatment with
100 uM MK-801 (Group 8) mitigated the damage from NMDA administration. Amongst the
AAV treatments, pretreatment with AMI 088 resulted in a statistically significantly higher
RGC count compared to NMDA controls, approximately 20% more RGC counts, but it was
not as effective as the 100 uM MK-801. When the AAV treatment groups were compared to
a sham AAV + NMDA group both AMI 182 and AMI 088 reached statistical significance of
higher RGC counts.
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[00313] Overall, 100 uM MK-801 was an adequate positive control for retinal ganglion cell
protection following damage caused by NMDA-induced excitotoxicity as it fully rescued the
NMDA RGC loss phenotype. Future studies can investigate different dose levels of AMI 182
and AMI 088 and different timepoints post-NMDA administration.

[00314] This study was designed to determine the efficacy of a proposed method to cause
retinal degeneration similar to that seen in humans. One method to cause this retinal
degeneration is via an intravitreal injection of NMDA. The number of animals, data
collection time points and parameters for measurement were chosen based on the minimum
required to meet the objectives of the study.

[00315] Bioanalytical work and the accompanying analyses were performed at the conclusion
of the study. Ocular samples (e.g., whole eye globes) from Groups 3-6 were enucleated,
frozen after isolation. All samples were received in frozen condition upon receipt. Left eyes
(OS) from all animals (n = 8) in each group receiving the different AAV constructs were
analyzed. Table 21 shows documentation of tissue weights and the volume of RIPA lysis and
extraction buffer with protease inhibitor added to each sample prior to homogenization.
Samples were placed on ice and homogenized using a sonicator as the following: a 20 second

pulse followed by a 20 second rest for three cycles. Following sonication, the samples were

rested on ice.

Whole

301 oS 1.58 1.61 0.022 221.0
Globe
Whole

302 OS 1.58 1.60 0.024 240.0
Globe
Whole

303 3 OS 1.57 1.60 0.023 231.0
Globe
Whole

304 OS 1.58 1.60 0.021 210.0
Globe
Whole

305 OS 1.58 1.60 0.021 210.0
Globe
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306 OS 1.58 1.60 0.021 205.0
Globe
Whole

307 OS 1.57 1.59 0.021 214.0
Globe
Whole

308 OS 1.58 1.60 0.021 215.0
Globe
Whole

409 OS 1.58 1.61 0.030 299.0
Globe
Whole

410 OS 1.57 1.59 0.021 214.0
Globe
Whole

411 OS 1.57 1.59 0.021 209.0
Globe
Whole

412 OS 1.58 1.60 0.023 232.0
Globe
Whole

413 OS 1.58 1.61 0.024 240.0
Globe
Whole

414 oS 1.60 1.62 0.021 212.0
Globe
Whole

415 oS 1.59 1.61 0.022 217.0
Globe
Whole

416 OS 1.58 1.60 0.023 233.0
Globe
Whole

517 OS 1.59 1.61 0.021 210.0
Globe
Whole

518 OS 1.58 1.60 0.021 209.0
Globe
Whole

519 OS 1.56 1.58 0.022 223.0
Globe
Whole

520 OS 1.58 1.61 0.021 207.0
Globe
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Whole

521 OS 1.59 1.61 0.020 195.0
Globe
Whole

522 OS 1.57 1.59 0.021 206.0
Globe
Whole

523 OS 1.58 1.60 0.021 207.0
Globe
Whole

524 OS 1.59 1.61 0.021 212.0
Globe
Whole

625 OS 1.56 1.59 0.022 217.0
Globe
Whole

626 OS 1.58 1.61 0.027 267.0
Globe
Whole

627 OS 1.58 1.60 0.023 229.0
Globe
Whole

628 OS 1.57 1.59 0.021 211.0
Globe

6

Whole

629 oS 1.57 1.60 0.023 229.0
Globe
Whole

630 oS 1.57 1.59 0.021 210.0
Globe
Whole

631 OS 1.58 1.60 0.021 209.0
Globe
Whole

632 OS 1.60 1.62 0.023 225.0
Globe

[00316] The CNP36 was the peptide produced by the vector AAV2.N54-CNP36 (AMI182).
AMI182 was the same DNA transgene that was derived from AMI087 with multiple stop
codon at the last cysteine residue of CNP36. Therefore the Fc open reading frame was

disrupted.
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[00317] The CNP36 and CNP-Fc36 expression in ocular (whole globes) and serum samples
was quantified using the commercial CNP36 ELISA kit and in-house CNP36-Fc ELISA
(Example 2), respectively. The commercial ELISA was performed by following the stepwise
procedure described in the user’s manual. For in-house ELISA, 2 pg/mL anti-CNP36
antibody was coated onto a 96-well plate and incubated overnight at 4°C. The plate was
washed with wash buffer and blocked with blocking buffer. Ocular and serum samples were
delivered to the specified wells directly without any dilution. Samples were incubated for 1
hour. Plates were washed, and the detection antibody was added into each well at a 1:20,000
dilution. After a 1 hour incubation, plates were washed and Streptavidin-horse radish
peroxidase (HRP) was added at a 1:10,000 dilution. After a 45 min incubation, plates were
washed and CNP36-Fc was detected by the addition of 3,3°,5,5’-tetramethylbenzidine (TMB)
substrate. The reaction was stopped by the addition of stop solution and the plate was read
immediately at 450 nm along with the reference wavelength of 600 nm.

CNP36-Fc quantification in ocular and serum samples

[00318] Animals from Groups 3 (AMI189) and 6 (AMI088) were analyzed using the CNP36-

Fc ELISA. Group 3 (sham vector) animals served as a negative control (Fig. 13A). Group 6
animals were injected with AMIO88, which was an AAV2 vector with N-terminal CNP36
fused to the C-terminus of human IgG1Fc fragment (CNP36-Fc). The data were analyzed in
GraphPad Prism software using one-way ANOVA followed by Dunnett’s multiple
comparison (**** = <0.0001). A statistically significant difference was observed between
Groups 3 and 6. In the samples where the Fc fusion was not present, however, CNP36 levels
were quite low, likely due to CNP36’s very short half-life. Ocular samples from Groups 3, 4
and 5 were analyzed using the commercial ELISA kit described above (Fig. 13B, left graph).
Although Groups 4 and 5 showed a slightly higher level of CNP36 compared to Group 3
(sham vector; negative control), the observed differences were not significant. The low levels
observed on the ELISA likely indicated that only a small fraction of the total expressed
CNP36 was being quantified as most of the protein may have been proteolyzed prior to
quantification. Since the test articles for Groups 4 and especially 5 showed efficacy, CNP36
was expressed but the optimal conditions for protection from proteolysis and subsequent
detection could be difficult. Neither CNP36-Fc nor CNP36 were expressed in the serum
samples. Fig. 14 illustrates RGC protection by AAV vectors encoding CNP. Mouse eye was
injected via IVT 1 pul of AAV construct at 4E+8 vg/eye, 28 days prior to NMDA injection.
Images indicated NMDA induced RGC # reduction, which was rescued by MK-801. Sham

vector showed reduced RGCs in the NMDA only treatment group, but the AMI182 and
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AMIO088 groups showed higher RGC counts than the groups of sham vector and NMDA

treatments. Table 22 shows the expression summary of detection of CNP36 and CNP36-Fc in

ocular homogenate samples.

Table 22. CNP36 and CNP36-Fc expression in ocular homogenate samples

CNP36 CNP36-Fc
Product Entity Dose/eye (IVT)
(pg/eye) (pgleye)
AAV2.N54-189 Sham vector control 4E+08 vg/eye 85+223 229+10.1
AAV2.N54-169 | Lucentis scFv + CNP36 4E+08 vgleye 22.6+199 --
AAV2.N54-182 CNP36 4E+08 vg/eye 19.7+17.8 -
AAV2.N54-088 CNP36-Fc 4E+08 vg/eye - 3762+ 172

[00319] AAV2 constructs showed efficacy via retinal ganglion cell recovery in a pilot
NMDA excitoxicity study. CNP36-Fc was stable and thus quantifiable in the ocular samples.
CNP36 without the Fc fusion was difficult to quantify due to its short half-life from rapid
proteolysis. Expression of CNP36 and CNP36-Fc was not detected. For CNP36-Fc, this
indicated that the protein was not leaking systemically but acted locally, which would be a
distinct therapeutic advantage. The sham vector showed no expression CNP36 acts as good

negative control for the study.

Table 23. Amino acid sequence of CNP, CNP fusion protein, and antibody or fragment

thereof
SE | Full MHLSQLLACALLLTLLSLRPSEAKPGAPPKVPRTPPAEELAEPQAAG
Q lengt | GGQKKGDKAPGGGGANLKGDRSRLLRDLRVDTKSRAAWARLLQE
ID |h HPNARKYKGANKKGLSKGCFGLKLDRIGSMSGLGC

No | CNP

CNP
precu
rsor

1
SE GDRSRLLR DLRVDTKSRAAWARLL QEHPNA
Q

D

No | (CNP
2

SE

Q

D

RKYKGANKKGLSKGCFGLKLDRIGSMSGLGC

-61)
CNP- | DL RVDTKSRAAW ARLLQ EHPNA RKYKGANKK
53 | GLSKGCFGLKLDRIGSMSGLGC

-190-



WO 2023/173086 PCT/US2023/064136

22

No
3
SE | CNP- | EHPNA RKYKGANKKGLSKGCFGLKLDRIGSMSGLGC
Q |36
D
No
4
SE | CNP- | GLSKGCFGLKLDRIGSMSGLGC
Q |22
D
No
5
SE | Antib [ MEFGLSWLFLVAILKGVQC
Q |ody
ID | signal
No | pepti
6 |de
SE |IgGl | DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISR
Q TPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
ID TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
No KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
7 ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFS
CSVMHEALHNHYTQKSLSLSPGK
SE | IgG4 | DKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCV
Q VVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLT
1)) VLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPS
No QEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
. 8 DGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLG
K
SE | SP- MEFGLWLFLVAILKGVQC EHPNA RKYKGANKKG LSKGCFGLKL
Q | CNP | DRIGSMSGLGC
ID |36
No
-9
SE | SP- MEFGLWLFLVAILKGVQC LSKGCFGLKL DRIGSMSGLG C
Q |CNP
D
No

10
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SE |[SPVh [ MEFGLSWLFLVAILKGVQCDKTHTCPPCPAPELL
Q |- GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
ID [CNP |IDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRYV
No |36 VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
; SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVK
11 GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGKGGGGSGGGGSGGGGSGGGGSEHPN
ARKYKGANKKGLSKGCFGLKLDRIGSMSGLGC

SPVh | MEFGLSWLFLVAILKGVQCDKTHTCPPCPAPELL
- GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
CNP (I DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRYV
22 VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
; SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVK
12 GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGKGGGGSGGGGSGGGGSGGGGSLSKG
CFGLKLDRIGSMSGLGC

£5RH

Example 4. Treatment of rat model of partial optic nerve transection (pONT)

Aims

[00320] Using an experimental rat model of partial optic nerve transection (pONT), effects of
Adeno-associated virus (AAV) CNP peptide (AAV-P) and protein Fc fusion (AAV-FP) on:
retinal ganglion cell (RGC) apoptosis/stress in vivo was assessed using detection of
apoptosing retinal cells (DARC) imaging; intraocular inflammation in vivo using Optical
Coherence Tomography (OCT) imaging; intraocular pressure (IOP) in vivo using Tonolab
tonometry; RGC survival histologically using immunohistochemistry on retinal whole
mounts; and retinal microglial activity histologically using immunohistochemistry on retinal
whole mounts.

Materials and methods: test article information

[00321] Table 24 illustrates the final calculation of dosage per eye: 4 uL/eye.
Table 24. Final calculation of dosage per eye: 4 nL/eye
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lAnimal Test Ready for
Dose
Test INo. Concentration IArticle |injection
Category vg/per eye
Article Vol x
(IVT)
vial#
Vehicle PBS-F68 6 50 ul x2 jyes
Positive 0 2.5E13 vg/mL |le+11 vg [50 pl x2 [yes
AMI088
Control AAV
Negative AMII89 |6 2.5E13 vg/mL [le+11 vg |50 pl x2 jyes
Control AAV |(Sham*)
AMI302 6 2.5E13 vg/mL|let11 vg (50 pl x2 |yes
Peptide (P) AMI302 |6 2.5E12 vg/mL |le+10 vg (50 ul x2 [yes
AMI302 |6 2.5E11 vg/mL |let9 vg (50 ul x2 |yes
AMI273 6 2.5E13 vg/mL (let+11 vg |50 ul x2 jyes
Fc-peptide
() AMI273 6 2.5E12 vg/mL (le+10 vg |50 ul x2 [yes
AMI273 |6 2.5E11 vg/mL (le+9vg |50 pl x2 jyes
Fc4-263 6 0.5 mg/mL 2 ug 50 ul x2 [yes
Pure Fc- 6 S mg/mL 20 50 pul x2 [yes
. . |Fc4-263 8 He : d
peptide Protein
Fc4-263 |6 20 mg/mL 80 ng 50 pl x2lyes
Shippin 0 1.25E12 25 ul x [Prepared for 2-3
ppinS AMI088 " P )
control vg/mL 6 return shipment
S mg/mL 20 25 ul x [Prepared for 2-3
Fc4-263 £ He " P
6 return shipment
Total vials 36 vials

*sham: contains same capsid and the transgene cassette covering 5’ITR to ITR3” DNA
content are identical to the AMI273 except the disruption of the open reading frames (ORF).
No protein product produced once administrated to animals.

[00322] On the -21 or -28 days, AAV-P, AAV-FP, vehicle, negative and positive AAV
controls: thawed 1 vial (50 uL) of diluted vials of each test article above at ambient
temperature for at least 24 hours and centrifugated in a minifuge/Eppendorf centrifuge for 30
seconds in order to spin down the condensed water on vial wall and pellet the potential

aggregates. The pure Fc-peptide Protein vials would be thawed at ambient temperature for
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about 60 minutes and then spun briefly in a Eppendorf centrifuge to bring down the
condensed water and to remove aggregates prior to injection.

Procedure for Eve ball homogenization

[00323] Make a mixture of RIPA and the protease inhibitor was prepared by adding one
tablet of protease inhibitor in 10 mL of RIPA buffer. Ocular tissue was measured for the
amount of buffer needed. For every 1 mg of tissue, 10 uL of buffer was added. The tube
containing the tissue was sonicated for 20 seconds on ice followed by 20 seconds of rest on
ice. The sonication and chilling on ice was repeated two more times making 3 cycles in total.
These cycles could be repeated according to requirement (if the tissue still did not
homogenize and lumps were visible).

[00324] After complete homogenization, the tubes were placed on an orbital shaker in cold
room for two hours. After two hours, the tubes were centrifuged for five minutes at 13,000
rpm. The supernatants were collected and stored store at -80 °C.

Randomized experimental design

[00325] In total, seventy-two male Dark Agouti (DA) rats aged 8-10 weeks were used in this
study. The seventy-two animals were randomly divided into 3 categories. Category 1 (Table
25): AAV-P (AMI302) and sham vector-only (AMI189) (n=24); Category 2 (Table 26):
AAV-FP (AMI273), buffer-only (PBS-F68), and positive control AAV (AMI088) (n=30);
and Category 3 (Table 27): pure fusion protein (FP-263) (n=18).

[00326] Each category contained 6 blocks with each block covering different treatments, e.g.,
n=6 (see Categories 1, 2, and 3). The rat ID for each treatment was shown in the left column
of each block. L: lower dose; M: medium dose; and H: higher dose.

[00327] Intravitreal injections (IVT, 4 uL) were given under general anesthesia (GA),
according to the categories, and administered to the left eye (pONT eye) only once using a
34-gauge Hamilton needle at day O after BL imaging. pONT was performed at week 3 in
Categories 1 and 2. In Category 3, pONT was performed soon after baseline imaging.
[00328] Partial optic nerve transection (pONT) surgery was performed under GA at week 3
in categories 1 and 2. In category 3, pONT surgery was performed on day O after BL
imaging. Briefly, an incision was made in the superior conjunctiva, and the optic nerve sheath
was exposed. A longitudinal slit was made in the dura mater and a 0.2-mm cross-cut was
performed in the dorsal optic nerve at a distance of 2 mm behind the eye. An ophthalmic
scalpel with a steel cutting guard of 0.2 mm was used in this procedure. Damage to major

ophthalmic blood vessels was avoided and verified at the end of surgery by ophthalmoscopy.
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[00329] Animals were culled at week 4 in categories 1 and 2, and at week 1 in category 3.

Before culling, a blood sample (at least 2 mL) was collected by cardiac puncture under the

terminal procedure, centrifuged to collect serum, and stored at -80 °C.

Table 25. Category 1. AAV-P (AMI1302) and Vector-only (AMI189) (n=24)

Block 1

Block 2

Block 3

Block 4

Block §

Bl

ock 6

rat

treatm

ent

rat

treatm

ent

ra

t

treatm

ent

ra

t

treatm

ent

ra

t

treatm

ent

ra

t

treatm

ent

366
3*

Vector

only

366
7*

Vector

only

36
71

Vector

only

36
75

Vector

only

36
79

Vector

only

36
83

Vector

only

366

AAV-P
@©)

366

AAV-P
@©

36
72

AAV-P
@)

36
76

AAV-P
@©)

36
80

AAV-P
@)

36
84

AAV-P
@)

366

AAV-P
M)

366

AAV-P
(M)

36
73

AAV-P
(M)

36
77

AAV-P
(M)

36
81

AAV-P
M)

36
85

AAV-P
M)

366

AAV-P
H)

367

AAV-P
H)

36
74

AAV-P
H)

36
78

AAV-P
(H)

36
82

AAV-P
(H)

36
86

AAV-P
(H)

Table 26. Category 2: AAV-FP (AMI273), buffer-only (PBS-F68), and positive control
AAYV (AMI088) (n=30)

Block 1 Block 2 Block 3 Block 4 Block 5 Block 6

r r r r r r

a  treat a  treat a treat a  treat a treat a  treat

t ment t ment t ment t ment t ment t ment

3 3 3 3 3 3

6 6 6 7 7 7

8 Buffe 9( Buffe 9 Buffe 0| Buffe 0 Buffe 1 Buffe

7\ r-only| 2| r-only| 7| r-only| 2 r-only| 7 r-only| 2| r-only
3

3 3 3 3 7 3

6 AAV 6f AAV 6 AAV 7 AAV 0 AAV 7 AAV

8§ -FP 9 -FP 9 -FP 0 -FP 8 -FP 1 -FP

g O | 3 O | 8§ 0|3 0| 0|3 o
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3 3 3 3 3 3

6 AAV 6 AAV 6 AAV 7 AAV 7 AAV 7 AAV

8§ -FP 9 -FP 9 -FP 0 -FP 0 -FP 1 -FP

9 ™M) 4 ™M 9 M) 4 M o9 M 4 M)

3 3 3 3 3 3

6 AAV 6 AAV 7  AAV 7 AAV 7 AAV 7 AAV

9 -FP 9 -FP o -FP 0 -FP 1 -FP 1 -FP

of 8§ @) o0 H) 5 @) 0 (H) 5 MH)

3 3 3 3 3 3

6 AAV 6 AAV 7  AAV 7 AAV 7 AAV 7 AAV

9 positi 9 positi 0 positi 0 positi 1 positi 1| positi

1l wve 6 ve 1 ve 6 ve 1 ve 6 ve

Table 27. Category 3: Pure FP-peptide Protein (FP-263) (n=18)

Block 1 Block 2 Block 3 Block 4 Block § Block 6
treatme treatme treatme treatme treatme treatme
nt rat | nt rat | nt rat | nt rat | nt rat | nt
Fp-263 |37 | FP-263 |37 |FP-263 |37 |FP-263 |37 |FP-263 |37 [FP-263
@) 20 | (L) 23 | (L) 46 | (L) 49 | (L) 52 | (L)
Fp-263 |37 | FP-263 |37 |FP-263 |37 |FP-263 |37 |FP-263 |37 |[FP-263
™M) 21 | (M) 249 | (M) 47 | M) 50 | (M) 53 | (M)
Fp-263 |37 |FP-263 |37 |FP-263 |37 |FP-263 |37 |FP-263 |37 |[FP-263
H) 22 | (H) 25 | (H) 48 | (H) 51 | (H) 54 | (H)

* Animal died during in vivo experiments (see details in Exclusions below)

In vivo assessments

[00330] DARC/OCT. under GA, DARC/OCT imaging was conducted at baseline (BL),
weeks 1, 2, and 4 in categories 1 and 2. pONT was performed at week 3. In category 3,

DARC/OCT was conducted at baseline and week 1 before termination with pONT performed
soon after baseline imaging. Briefly, fluorescently labelled annexin 776 (6 mg/mL, 40 uL)
was intranasally administrated 2 hours before DARC imaging and then assessed with a
confocal scanning laser ophthalmoscope (cSLO). OCT imaging was performed of the

posterior pole centering on the optic nerve disc using a Spectralis ¢SLO.
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[00331] TIOP. Intraocular pressure (IOP) was measured at BL and three times (Monday,
Wednesday, and Friday) a week at weeks 1, 2, and 4 in categories 1 and 2 and at week 1 in
category 3 using a Tonolab tonometer under inhalational anesthesia. Ten IOP readings were
collected from each eye of each animal at each time point.

Histological assessments

[00332] Three blocks (blocks 1-3) of animals from each category (36 rats in total) were used
for immunohistochemistry study. After culling, both eyes of each animal were enucleated and
retinal whole mounts dissected. Inmunostaining was performed with anti-RBPMS and anti-
Iba-1 antibodies to assess RGC survival and microglial activity, respectively. The
immunostained retinal whole-mounts were then imaged under a fluorescence microscope.
Protein analysis

[00333] The remaining three blocks (blocks 4-6) of animals from each category (36 rats in
total) were used for protein analysis. After culling, both eyes from each animal were
enucleated and snap-frozen with liquid nitrogen, cryogenically homogenized with mortar and
pestle and stored at -80 °C until protein analysis.

ELISA

[00334] ELISA can be used for the concentration of CNP-Fc in process intermediates and
drug substance using adeno-associated vector for gene therapy or CNP-Fc determination in
analytical samples (cell culture supernatants), pre-clinical (plasma, homogenized tissues,
vitreous humor etc. from monkey, pigs and rodents) and clinical samples. CNP-Fc comprises
a recombinant fusion protein consisting of CNP-36 fused with human IgG. CNP-Fc can be
affinity purified from HEK293 cells transduced with AMIO88, which is rAAV2 carrying
CNP gene that can make only 36 amino acid long peptide fused with Fc. A serial dilution of
CNP-Fc can be used in the assay. The detection range of CNP-Fc concentration in this assay
can be from 0.78 to 50 ng/mL. Material and equipment can include: CNP-Fc¢ stored at -80 °C
in 1X PBS (concentration can be determined by BCA); CNP coating/capture antibody: 100
ug/mL, antigen expressed in HEK293 cells and purified (GeneScript, Cat# Z03073); goat
anti-human IgG Fc (Biotin) preadsorbed (Abcam, Cat# ab98618); HRP-streptavidin
conjugate (Abcam, Cat# ab7403); TMB substrate: 1-Step™ Ultra TMB-ELISA substrate
solution (ThermoFisher, Cat# 34028); 96-well microplate reader (Molecular Device:
VERSAmax tunable Microplate reader); coating buffer: 3.7 g sodium bicarbonate (NaHCO3),
0.64 g sodium carbonate (Na,COs3), and 1 L of Milli Q water, pH 9.60 with storage condition
at room temperature for one month; 1X PBS (phosphate buffered saline): 8.0 g sodium

chloride, 1.3 g dibasic sodium phosphate, 0.2 g monobasic sodium phosphate, and 1.0-liter
-197-



WO 2023/173086 PCT/US2023/064136

Milli-Q water, pH 7.4 with storage condition at room temperature for one year; washing
buffer (PBST): 1X phosphate buffered saline and 0.1% Tween 20 (v/v) with storage
condition at room temperature for 30 days expiration from date of preparation; blocking
buffer (BB): 1X phosphate buffered saline (PBS) with 0.1% Tween 20 (v/v) and with 1%
casein with storage condition at 4°C for 30 days from date of preparation; dilution buffer
(DB): same as blocking buffer; stop solution for TMB substrate: 2 N HCI, diluted in-house
from the stock HCI purchased from Millipore Sigma, Cat#1003172510; and 96-well
microplate.
[00335] ELISA procedure can include: diluting the CNP antibody (500 pg/mL) stock to 2
ug/mL with coating buffer (20 uL of VEGF stock to 5 mL of coating buffer); adding coating
antigen to a 96-well microplate at 50 uL/well and covering and placing the plate at 2-8 °C for
approximately 12 hours or overnight; discarding the coating antigen and wash the plate thrice
with 300 uL/well of PBS-T wash buffer; adding 300 pL/well of blocking buffer, cover and
incubate the plate at 37+£1°C for 120 minutes; diluting CNP-Fc¢ standard (8.3 mg/mL) with
dilution buffer to 50 ng/mL as the following: 8.3 mg/mL was diluted 83-fold to 100 pg/mL,
100 pg/mL was diluted 10-fold to 10 pg/mL, 10 pg/mL was diluted 10-fold to 1 pg/mL, and
adding 25 pL of 1 ug/mL solution in 475 pL of dilution buffer as the first standard point of
50 ng/mL; preparing the rest of CNP-Fc standard using 1:2 serial dilution scheme in
duplicates in Table 28; or diluting process intermediate samples, e.g., cell culture
supernatants HEK293 with dilution buffer to 1:2000, followed by 1:4000, 1:8000 and
1:16000. For ARPE19 cell culture supernatant 1:250, 1:500, 1:1000 and 1:2000 dilutions can
be made in separate plates. Table 29 is schematic representation of the HEK293 expressed
spent medium quantification plate indicating the known CNP-Fc concentration (row 1A-1G
and row 2A-2G) to construct the standard curve, blank with buffer only used as negative
control (blank) and unknown samples (rows 3-10) for CNP-Fc¢ concentration determination.
Wells in white represent empty wells in 96-well plate. Unknown samples were tested in
duplicates and the ratio in the brackets is the dilution factor.
Table 28. Exemplary CNP-Fc standard serial dilution
Dilution | 2° | 21 22 23 2 24 2%
ng/mL 50 | 25 12.5 6.3 3.1 1.6 | 0.7 | Blan
8 k
CNP-Fc | 25 | 200 | 200 200 | 200 | 200 | 200 0

(uL)
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DB (kL)

475

200

200

200

200

200 | 200 | 200

Table 29. Exemplary schematic representation of the HEK293 expressed spent medium

quantification plate

1| 2 3 4 5 6 7 8 9 10 [1]1
112
Also|so| 11 | 12 | 11 | 12 | 11 | 12 | 11 12 |-
(1:20 | (1:20 | (1:40 | (1:40 | (1:80 | (1:80 | (1:160 | (1:160 | -- | -
00) | 00) | 00) | 00) | 00) | 00) | 00) | 00)
Bl 25| 25| 21 | 22 | 21 | 22 | 21 | 22 | 21 22 |- |-
(1:20 | (1:20 | (1:40 | (1:40 | (1:80 | (1:80 | (1:160 | (1:160 | - | -
00) | 00) | 00) | 00y | 00) | 00) | 00) | 00)
cli12. [ 12| 31 | 32 | 31 | 32 | 31 | 32 | 31 32 |- -
5 | 5 | (120 [ (1:20 | (1:40 | (1:40 | (1:80 | (1:80 | (1:160 | (1:160 | -- | -
00) | 00) | 00) | 00y | 00) | 00) | 00) | 00)
D| 63|63 | 41 | 42 | 41 | 42 | 41 | 42 | 41 42 |- |-
(1:20 | (1:20 | (1:40 | (1:40 | (1:80 | (1:80 | (1:160 | (1:160 | - | -
00) | 00) | 00) | 00) | 00) | 00) | 00) | 00)
E|31(31] 51 | 52 | 51 | 52| 51 | 52 | 51 52 |-
(1:20 | (1:20 | (1:40 | (1:40 | (1:80 | (1:80 | (1:160 | (1:160 | - | -
00) | 00) | 00) | 00) | 00) | 00) | 00) | 00)

-199-




WO 2023/173086 PCT/US2023/064136

Fl 16| 16 — — — —— — ——- — — - | -
G| 08 | 0.8 — — — —— — ——- — - - | -
H| Bla | Bla | ---- — — — — — — — - | -

nk | nk I

[00336] Additional ELISA procedure can include: transferring the diluted standard samples
and unknown samples to the plate according to Table 29 with 50 pL per well in duplicates
for each dilution; covering the plate and incubating the plate at 37+1°C for 60 minutes;
discarding the reactants in the plate and washing 6 times with 300 pL/well of wash buffer;
diluting goat anti-human IgG Fc (Biotin) preadsorbed at 1:20,000 with dilution buffer and
adding 50 puL/well; covering and incubating the plate at 37+1°C for 60 minutes; discarding
the reaction mix, wash the plate 6 times, 300 pL/well with wash buffer; diluting streptavidin-
HRP with dilution buffer at 1:10,000 and add 50 pL/well. Cover and incubated the plate at
37+1°C for 60 minutes; discarding the reactants in the plate and wash 6 times, 300 pL/well,
with wash buffer; adding TMB substrate, 50 pL/well; covering the plate and incubating at
37+1°C for 15 minutes; stopping the reaction by adding stop solution 50 pL/well; reading the
plate at 450 nm wavelength filter with 600 nm as reference wavelength in a microplate
reader; or copying the data to the Excel spread sheet and constructing the standard curve for
CNP-Fc. Unknown samples can be analyzed by first taking the mean of duplicates.
Concentration of the unknown samples can be determined by incorporating the OD values
obtained into the equation generated from the standard curve. At the end the concentration is
adjusted for the dilution factor. The assay is considered valid when the following criteria are
met: negative control gives an A4so for TMB substrate essentially similar to the readings of
blank control; or the standard curve is linear with R value of > 0.975.

Data analysis

[00337] IOP measurements were performed three times a week at weeks 1, 2, and 4. DARC
spots on in vivo images were automatically counted by an algorithm developed and validated

in the Cordeiro lab. The DARC count was defined as the number of annexin-positive spots
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seen in the retinal image at 120 minutes at each time point after baseline spot subtraction. A
single DARC score was generated for each retina by subtracting the DARC spots observed at
the baseline timepoint from the DARC spots observed at the terminal timepoint. A linear
transformation of +22 was applied to all DARC counts for visualisation purposes only, with
no effect on the statistical properties of the data.OCT images were used to assess
inflammation by manual counting of vitreal inflammatory cells. RBPMS™RGCs in retinal
whole mounts were automatically counted and analyzed by a recently developed and
validated algorithm in the Cordeiro lab. To assess whether the treatments had a regional
difference, the retinal wholemount was semi-segmented into the superior and inferior halves.
The morphology of microglia in retinal whole mounts was automatically analyzed by a
recently developed and validated machine learning approach in the Cordeiro lab.

Statistical analysis

[00338] Statistical analysis and graphing of data were completed on /BAM SPSS and
GraphPad Prism 9. Data were presented as means + SEM, and p <0.05 was considered as
statistical significance. Where appropriate, ANOVAs and t-tests were used to analyse data.
Where this was inappropriate, the non-parametric Mann-Whitney U test was used instead.
Multiple pair-wise comparisons are always corrected for using the Tukey adjustment. To
overcome small » numbers per treatment dose, and to improve statistical power, Medium and
High concentration conditions were combined to assess the effect of treatments as single
groups. Hence, FP, AAV-P, and AAV-FP consist of both medium and high concentrations
only.

Exclusions

[00339] Four rats (R3663, R3667, R3708, and R3719) died during the in vivo experimental
course. Two of them (R3663 and R3667) were treated with vector-only, one (R3663) died
before week 4 and the other (R3667) died just after week 4 imaging. Thus, there was no data
available for DARC/OCT, histology, and blood sample from R3663. However, because
R3667 died after week 4 imaging (just before culling), all data of DARC/OCT and histology
was available except the blood sample. One rat (R3708), treated with AAV-FP low dose, died
before week 4. So, no data on DARC/OCT, blood samples, and protein was available. One rat
(R6719), treated with pure FP peptide protein high dose, died before week 1. Thus, no data
on DARC/OCT, histology, and the blood sample was available. Several rats were excluded
from the data analysis for various reasons listed in Table 30.

Table 30. A list of animals that were excluded from data analysis
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Analysis Rat Exclusion Reason
DARC 3719 Died

3663 Died

3748 Poor image quality
OCT 3683 Impossible to image

3688 Impossible to image

3708 Died

3663 Died

3678 Missing OCT data

3682 Missing OCT data

3685 Missing OCT data

3709 Missing OCT data
RBPMS 3719 Died

3663 Died

3722 Anomalous data

3696 Anomalous data
IBA1 3719 Died

3663 Died

3689 Anomalous data

Results

[00340] IOP analysis in the both Fc4-CNP36 (FP) and AAV treatment. To assess if
intravitreal administration of treatments in the left eye affects IOP profiles, IOP
measurements were performed three times a week at weeks 1, 2, and 4. The IOP data was
analyzed by subtracting OD (the right eye) from OS (the left eye) in each animal at each time
point. The results showed that FP had significant effect on IOP reduction after intravitreal
injection of 2, 20 and 80 pg/eye of the affinity purified FP. Analysis of the FP group alone
did show a significant effect (p<0.01) of FP on IOP, after pONT. Fig. 16 illustrates effect of
Fc4-CNP36 (FP) on intraocular pressure (IOP) change in rat partial optic nerve transection
(pONT) model. Fig. 16A illustrates animal IOP monitored during the course of the study.
Fig. 16B illustrates animal IOP change after Fc4-CNP36 administration intravitreally (IVT).
Fig. 16C illustrates effect of Fc4-CNP36 concentration on IOP change post administration
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intravitreally. Vehicle: 10 mM phosphate, pH7.3, 180 mM NacCl, 0.001% Pluronic F68; FP
(L) =2 pgleye IVT; FP (M) = 20 pg/eye IVT; and FP (H) = 80 pg/eye IVT. A significant
reduction in the IOP (p<<0.01) of all FP concentrations was observed at Day 1 compared to
baseline (Day 0) or Day 7 after pONT surgery. The IOP reduction was not significantly
affected within the 2 pg/eye-80 ug/eye IVT of FP4-CNP36 (FP), indicating IPO reduction
reached maximal at 2 pg/eye. Table 31 illustrates calculated delivery dose per eye.

Table. 31 Calculated delivery dose per eye

ug/eye/4 ul nmoles/eye
Monomer Dimer
2 0.076 0.038
20 0.76 0.38
80 3.05 1.53

FP-CNP, MW: 26 kDa

[00341] Effect of FP on DARC count and retina ganglion cell (RGC) protection. DARC
(Detection of Apoptosing Retinal Cells) is a retinal imaging technology that has been
developed within the last 2 decades from basic laboratory science to Phase 2 clinical trials.
The higher the DARC counts, the severe apoptosis of retinal cells. Fig. 17 illustrates effects
of effect of Fc4-CNP36 on RGC protection in rat pPONT model. Fig. 17A illustrates Fc4-
CNP36 concentration detection of apoptosing retinal cells (DARC) reduction. Fig. 17B
illustrates Fc4-CNP36 concentration on RGC count. Vehicle: 10 mM phosphate, pH7.3, 180
mM NaCl, 0.001% Pluronic F68; FP (L)=2 ng/eye IVT; FP (M)=20 pg/eye IVT; and FP
(H)= 80 pg/eye IVT. FP conditions showed the lowest DARC count with FP (High)
concertation significantly, 80 pg/eye. FP conditions showed the lowest DARC count with FP
(High) concertation significantly lower than AAV-Negative (p=0.0078). DARC counts were
analyzed by subtracting the baseline of each animal and results shown DARC reduction
showed a correlation to dose intravitreally injected as 80 mg/eye IVT showed complete
inhibition of DARC formation (Fig. 17A). The RGC counts increased with dose increase (Fig
17B).

[00342] The protein level of FP4-CNP36 (FP) in the animal eye and serum samples were
analyzed by ELISA assays and results are shown in Fig 18 illustrating FP4-CNP36 levels
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detected by ELISA in the treated eye and control right eyes of animals. The levels of FP4-
CNP36 in treated eyes (OS) were correlated to the dose amount.

[00343] Effects of FP on DARC count and RGC count. DARC count analysis revealed that
AMI273 is the test article of AAV2.N54-Fc4-CNP36 (AAV-FP) encoding Fc4-CNP36 and
AMI302, AAV2.N54-CNP36 (AAV-P) encoding CNP36 peptide only, showed DARC
reduction at 10° and 10'° vg/eye 3 weeks after intravitreally administration for AMI273 and
AMI302 compared to sham vector (Fig 19). Fig. 19A-B illustrate effect of AAV2.N54-Fc4-
CNP36 and AAV2.N54-CPNP36 on retina DARC reduction in rat pPONT model. DARC
values had been subtracted from the baseline. Terminal DARC counts were plotted. Fig.
19A: AMI273 was the vector of AAV2.N54-Fc4-CNP36 which expressed Fc4-CNP36
protein. Fig. 19B: AMI302 was the vector of AAV2.N54-CNP36 which expressed CNP36
peptide. For AMI273, animals IVT injected with 10'° vg/eye, DARC counts were reduced
significantly while the animals received 10'° vg/eye IVT of AMI302, no significant reduction
of DARC, indicating the high level of bioavailable level of Fc4-CNP36 was higher than
CNP36, the peptide only. There was a clear effect of the Fc4-CNP36 (FP) protein on
reducing levels of RGC apoptosis in this model in vivo, as seen in Fig. 18 and Fig 19. All
AAY treatments compared to FP showed an increased DARC count, indicating AAV groups
raised baseline level. This could be related to the timing of DARC imaging following
intravitreal administration of AAV, suggesting that persistent inflammation in the AAV
groups was associated with a higher DARC count. Comparison of individual concentrations
of treatment groups is shown in Fig. 19. It is important to note that there appeared to be a
dose-dependent effect of FP on reducing the DARC count, with the highest concentration, 80
ug/eye of FP showing a significant reduction compared to Sham control which was the same
vector AMI189 that contained the same DNA sequence but disrupted open reading frame
(ORF) and resuspended in the same buffer.

[00344] Effects on RGC survival. In this surgical model of pONT, it has been shown an
initial injury in the superior retina causes primary degeneration whilst secondary effects are
seen in the inferior retina due to secondary degeneration. Whilst the primary damage is
unavoidable, the secondary damage can be preventable if therapeutic intervention is
successful. To assess the effects of AAV-P and AAV-FP on RGC survival, regional
differences were studied. The density of RBPMS"RGCs (cells/mm?) in retinal whole mounts
was analyzed by semi-segmentation of the superior and inferior retina (Fig. 20 and Fig. 21).
Fig. 20A-B illustrates effect of AAV2.N54-Fc4-CNP36 (AAV-FP) and AAV2 N54-CPNP36

(AAV-P) on RGC protection in Rat pONT model. Fig. 20A: AMI273 was the vector of
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AAV2 N54-Fc4-CNP36 which expressed Fc4-CNP36 protein. Fig. 20B: AMI302 was the
vector of AAV2.N54-CNP36 which expressed CNP36 peptide. The difference in cell density
between the superior and inferior retina was then computed. By looking at the superior RGC
count subtracted from the inferior RGC count (subtracted data) as an indication of protection
against secondary degeneration, it was found that the AAV-FP condition resulted in
significantly higher protection than the AAV-P (p =0 .002), and the sham vector (p = 0.005).
No other comparisons were significant. p values were adjusted for five comparisons. By the
subtraction of the superior from the inferior, RGC density was significantly higher in the
AAV-FP condition than the conditions of AAV-P (p =0.002), and sham vector (AAV-
negative, p =0.005) (Fig. 20). Fig. 21 illustrates RGC counts treated eyes of animals dosed
with Fc4-CNP36 protein (FP) and AAV vectors in rat pPONT model, where RGC density
(cell/mm?) was presented in the superior and inferior regions with different treatment
conditions in an order of Buffer, FP, sham vector (AAV-negative), AAV-positive, AAV-FP,
and AAV-P.

[00345] The expression in ocular tissue and serum of Fc4-CNP36 (Fig. 22) and CNP36 (Fig.
23) was detected by ELISA for the AAV dosed eyes (OS) and untreated (right) eyes. Fc4-
CNP36 concentration in ocular homogenate was correlated well with the increase of AAV
dose level in the left eyes (OS) while the transgene was not detected expression in the right
eyes (OD). Fig. 22 illustrates Fc4-CNP36 concentration in ocular and serum samples after
administration of AAV vectors (AAV-FP) IVT. The GOI of Fc4-CNP36 expressed in the
AMI273 dosed eyes but no expression in un-dosed eyes. No transgene product, Fc4-CNP36,
or CNP36 was detected in the no treated eyes, the right (OD) eyes. No transgene was detected
either in serum samples of animals dosed either with AAV-FP or AAV-P independently. Fig,
23 illustrates CNP36 concentration in ocular and serum samples after administration of AAV
vectors (AAV-P) IVT.

Summary and conclusion

[00346] DARC analysis revealed that the FP condition exhibited the lowest DARC count,

followed by AAV-FP group. The RGC counts increased in eyes after treatment with FP,
AAV-FP and AAV-P separately. IOP reduction was also observed in animals after IVT
injection of FP (Fc4-CNP36) and reached maximal IOP lowering effect at 2 ug/eye and no
further reduction was detectable with increase of FP.

[00347] However, the DARC count appeared to correlate closely with RGC survival despite
secondary neurodegenerative effects. The protective effects of the AAV-FP and FP on RGC

survival in the inferior retina was consistent with the DARC data. A comparison of DARC
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count and RGC regional density is shown in Fig. 24, where reduced DARC count correlated
with an increased RGC density (subtracting superior from inferior) in the FP and AAV-FP
conditions in the analysis of secondary degeneration. Such data supports that FP and AAV-
FP promotes neuroprotection, which led to secondary neurodegenerative effects.

Example S. ECso for CNP-Fc constructs

[00348] ECso for CNP-Fc described herein were measured by ELISA. 2.5E+05 NIH3T3
cells/well were plated. After 2 days, -10 M to -5 M different CNP-Fcs (Fc4-CNP22; Fcl-
CNP36; Fc4-CNP36; or Aflibercept-Fc4-CNP36) or comparable natriuretic peptide (ANP or
CNP-22 as controls) were added into the specified wells in presence of 1.8 mM IBMX
(inhibitor of cyclic nucleotide phosphodiesterases). After 30 minutes, supernatant was
collected for cGMP determined via ELISA. Fig, 25A illustrates a standard curve of cGMP.
Fig. 25B illustrates data fitting and calculations of ECso of various CNP fusion (e.g., CNP-Fc)
and comparable natriuretic peptide described herein (ECso values: CNP-22 = Fc4-CNP36 >
Aflibercept-Fc4-CNP36 > Fc1-CNP36 >> Fc4-CNP22) based on cGMP secreted by the cells.

Example 6. Assessment of neuroprotective effects and treatment efficacy of AAV-FP in
Experimental Glaucoma Model

[00349] Glaucoma is a leading cause of irreversible blindness worldwide and is characterized
by degeneration and loss of retinal ganglion cells (RGCs) and their axons, via apoptosis.
Elevated intraocular pressure (IOP) is currently the only modifiable risk factor, but a
proportion of glaucoma patients continue to lose their vision despite effective IOP control.
Therefore, IOP independent risk factors are increasingly thought to play a role in glaucoma
pathology and targeting those factors may have a potential in treatment of glaucoma.
Neuroprotection and reduction in neuroinflammation have gained substantial interest in
recent years as therapeutic approaches to prevent loss of function in glaucoma.

[00350] DARC (detection of apoptosing retinal cells) is a biomarker that binds to the exposed
phosphatidylserine that allows identification of sick, stressed, and apoptotic cells. DARC can
be used as a platform for evaluating the neuroprotective effects and treatment efficacy of a
drugs, in both pre-clinical and clinical trials. DARC can be used to assess gene therapies
delivered by a method or an engineered polynucleotide described herein in a model of partial
optic nerve transection.

[00351] This study aims to investigate the efficacy of 2 doses of AAV-FP relative to sham
AAYV and NGF positive control, using well-established and translatable endpoints including

DARC on an ocular hypertensive model. Using a well-established rat model of glaucoma
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(ocular hypertension or OHT), the following can be investigated: whether AAV-FP can
prevent or reduce RGC (retinal ganglion cells) apoptosis in vivo by DARC imaging and
evaluate dose-response relationship using DARC imaging; and whether AAV-FP can
promote RGC survival and reduce inflammation by histological labelling and evaluation of
microglial morphometry through disease induction to AAV intervention.

Experimental design

[00352] Treatment Groups (Table 31):

Group 1: OHT only (n=0)

Group 2: OHT + Vehicle (n=6)

Group 3: OHT + IVT NGF (n=6)

Group 4: OHT + IVT Sham AAV-FP (n=6)

Group 5: OHT + IVT Dose 1 AAV-FP (n=6)

Group 6: OHT + IVT Dose 2 AAV-FP (n=6)

Table 31. Animal groups for OHT study

[00353] In vivo schedule (4 months):

e Animals: 36 Dark Agouti (DA) male rats at 150-200 g weight (n=6, 6 groups).

e Treatments: animals can be randomly grouped into two groups (see above).

e Groups 2, 4 5 and 6 can receive intravitreal injections 4 weeks in advance of IOP
elevation.

e Group 3 can receive IVT NGF at the time of surgery.

e OHT surgery: intraocular pressure (IOP) can be raised on the left eye only, by
injection of hypertonic saline into the episcleral veins, as well-established in the
group.

e IOP measurements: IOP can be measured before surgery (baseline) and day 1, week1

and week 3 after surgery using a tonometer. Only animals who have elevated IOP at
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Day 1 (>5mmHg compared to baseline) in the induced eye will be enrolled in
treatment groups.

e /nvivo DARC imaging: RGC apoptosis in both eyes of each animal can be assessed
with DARC at baseline and 3 weeks after OHT induction, by intranasal injection of
fluorescently labelled annexinV 2 hours before imaging with a confocal scanning
laser ophthalmoscopy (cSLO) [1, 2, 3]. The retinal images can be then collected, and
the number of apoptotic RGCs counted.

e /nvivo OCT images can also be recorded at the same timepoints as DARC to assess
vitritis.

[00354] Histology assessments (2 months):

e Animals can be culled at 3 weeks after OHT induction, and both eyes enucleated and
wholemount retinas dissected.

e Wholemount retinas can be stained with RBPMS and IBA-1 to label surviving RGCs
and microglial cells, and imaged under confocal microscopy.

[00355] Data analysis (1 month):

e RGC apoptosis in DARC images in each eye can be analyzed.

e RGC survival in each eye can be assessed in whole retina mounts.

e Primary and secondary degeneration in each eye can be analyzed accordingly.

e Analysis of microglia morphology in each eye can be assessed.

[00356] While the foregoing disclosure has been described in some detail for purposes of
clarity and understanding, it will be clear to one skilled in the art from a reading of this
disclosure that various changes in form and detail can be made without departing from the
true scope of the disclosure. For example, all the techniques and apparatus described above
can be used in various combinations. All publications, patents, patent applications, and/or
other documents cited in this application are incorporated by reference in their entirety for all
purposes to the same extent as if each individual publication, patent, patent application,
and/or other document were individually and separately indicated to be incorporated by

reference for all purposes.
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CLAIMS
WHAT IS CLAIMED IS:
1. An engineered polynucleotide comprising a viral vector, said viral vector comprises an
expression cassette, wherein the expression cassette encodes an engineered polypeptide
comprising a natriuretic peptide covalently connected to an antibody or fragment thereof.
2. The engineered polynucleotide of claim 1, wherein the natriuretic peptide comprises an
amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 1-5.
3. The engineered polynucleotide of claim 2, wherein the natriuretic peptide comprises an
amino acid sequence that is at least 95% identical to any one of SEQ ID NOs: 1-5.
4. The engineered polynucleotide of claim 3, wherein the natriuretic peptide comprises an
amino acid sequence of any one of SEQ ID NOs: 1-5.
5. The engineered polynucleotide of any one of claims 1-4, wherein the natriuretic peptide
comprises an amino acid sequence that is at least 80% identical to SEQ ID NO: 4.
6. The engineered polynucleotide of claim 5, wherein the natriuretic peptide comprises an
amino acid sequence that is at least 95% identical to SEQ ID NO: 4.
7. The engineered polynucleotide of claim 6, wherein the natriuretic peptide comprises an
amino acid sequence of SEQ ID NO: 4.
8. The engineered polynucleotide of any one of claims 1-7, wherein the antibody or fragment
thereof comprises a fragment crystallizable (Fc) region.
9. The engineered polynucleotide of any one of claims 1-8, wherein the antibody or fragment
thereof comprises an amino acid sequence that is at least 80% identical to any one of SEQ ID
NOs: 6-8.
10. The engineered polynucleotide of claim 9, wherein the antibody or fragment thereof
comprises an amino acid sequence that is at least 95% identical to any one of SEQ ID NOs:
6-8.
11. The engineered polynucleotide of claim 10, wherein the antibody or fragment thereof
comprises an amino acid sequence of any one of SEQ ID NOs: 6-8.
12. The engineered polynucleotide of any one of claims 1-11, wherein the natriuretic peptide
is covalently connected to N terminus of the antibody or fragment thereof.
13. The engineered polynucleotide of any one of claims 1-11, wherein the natriuretic peptide
is covalently connected to C terminus of the antibody or fragment thereof.
14. The engineered polynucleotide of any one of claims 1-13, wherein the natriuretic peptide

is covalently connected to the antibody or fragment thereof by a peptide linker.
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15. The engineered polynucleotide of claim 14, wherein the peptide linker comprises an
amino acid sequence comprising (GGGGS)n, wherein the n is an integer between 0-20.

16. The engineered polynucleotide of claim 14, wherein the n is an integer of four.

17. The engineered polynucleotide of any one of claims 1-16, wherein the engineered
polypeptide comprises a protease cleavage site.

18. The engineered polynucleotide of claim 17, wherein the proteases cleavage site comprises
a Furin protease site.

19. The engineered polynucleotide of claim 1, wherein the engineered polypeptide comprises
an amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 131-140.
20. The engineered polynucleotide of claim 19, wherein the engineered polypeptide
comprises an amino acid sequence that is at least 95% identical to any one of SEQ ID NOs:
131-140.

21. The engineered polynucleotide of claim 20, wherein the engineered polypeptide
comprises an amino acid sequence of any one of SEQ ID NOs: 131-140.

22. The engineered polynucleotide of claim 1, wherein the natriuretic peptide comprises a C-
type natriuretic peptide (CNP) or fragment thereof.

23. The engineered polynucleotide of claim 22, wherein the CNP or fragment thereof
comprises 22 contiguous bases of SEQ ID NO: 1.

24. The engineered polynucleotide of claim 23, wherein the CNP or fragment thereof
comprises the 22 contiguous bases at C terminus of SEQ ID NO: 1.

25. The engineered polynucleotide of claim 22, wherein the CNP or fragment thereof
comprises 36 contiguous bases of SEQ ID NO: 1.

26. The engineered polynucleotide of claim 25, wherein the CNP or fragment thereof
comprises the 36 contiguous bases at C terminus of SEQ ID NO: 1.

27. The engineered polynucleotide of claim 22, wherein the CNP or fragment thereof
comprises 53 contiguous bases of SEQ ID NO: 1.

28. The engineered polynucleotide of claim 27, wherein the CNP or fragment thereof
comprises the 53 contiguous bases at C terminus of SEQ ID NO: 1.

29. The engineered polynucleotide of any one of claims 1-28, wherein the viral vector is an
AAYV vector.

30. The engineered polynucleotide of claim 29, the AAV vector comprises an AAV serotype
comprising AAV1, AAV2, AAV3, AAV4, AAV5, AAV6, AAV7, AAVS, AAV9, AAV10,
AAV11, AAV12, or any combination thereof.
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31. The engineered polynucleotide of claim 30, wherein the AAV serotype comprises the
AAV2.
32. The engineered polynucleotide of any one of claims 29-31, wherein the AAV vector
encodes an modified AAV capsid.
33. The engineered polynucleotide of any one of claims 29-32, wherein the AAV vector
comprises a second expression cassette.
34. The engineered polynucleotide of claim 33, wherein the second expression cassette
encodes a therapeutic.
35. The engineered polynucleotide of claim 34, wherein the therapeutic comprises a
hormone.
36. The engineered polynucleotide of claim 34, wherein the therapeutic comprises an agonist
of a natriuretic peptide receptor (NPR).
37. The engineered polynucleotide of claim 34, wherein the therapeutic comprises an agonist
of a cyclic GMP (cGMP) signaling pathway.
38. The engineered polynucleotide of claim 34, wherein the therapeutic comprises an VEGF
inhibitor.
39. An engineered polypeptide comprising an antibody or a fragment thereof operatively
coupled to a natriuretic peptide, wherein the antibody or fragment thereof comprises an
amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 6-8.
40. The engineered polypeptide of claim 39, wherein the natriuretic peptide comprises an
amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 1-5.
41. The engineered polypeptide of claim 40, wherein the natriuretic peptide comprises an
amino acid sequence that is at least 95% identical to any one of SEQ ID NOs: 1-5.
42. The engineered polypeptide of claim 41, wherein the natriuretic peptide comprises an
amino acid sequence of any one of SEQ ID NOs: 1-5.
43. The engineered polypeptide of any one of claims 39-42, wherein the natriuretic peptide
comprises an amino acid sequence that is at least 80% identical to SEQ ID NO: 4.
44. The engineered polypeptide of claim 43, wherein the natriuretic peptide comprises an
amino acid sequence that is at least 95% identical to SEQ ID NO: 4.
45. The engineered polypeptide of claim 44, wherein the natriuretic peptide comprises an
amino acid sequence of SEQ ID NO: 4.
46. The engineered polypeptide of claim 39, wherein the antibody or fragment thereof
comprises an amino acid sequence that is at least 95% identical to any one of SEQ ID NOs:
6-8.
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47. The engineered polypeptide of claim 46, wherein the antibody or fragment thereof
comprises an amino acid sequence of any one of SEQ ID NOs: 6-8.

48. The engineered polypeptide of any one of claims 39-47, wherein the natriuretic peptide is
covalently connected to N terminus of the antibody or fragment thereof.

49. The engineered polypeptide of any one of claims 39-47, wherein the natriuretic peptide is
covalently connected to C terminus of the antibody or fragment thereof.

50. The engineered polypeptide of any one of claims 39-49, wherein the natriuretic peptide is
covalently connected to the antibody or fragment thereof by a peptide linker.

51. The engineered polypeptide of claim 50, wherein the peptide linker comprises an amino
acid sequence comprising (GGGGS)n, wherein the n is an integer between 0-20.

52. The engineered polypeptide of claim 51, wherein the n is an integer of four.

53. The engineered polypeptide of any one of claims 39-52, wherein the engineered
polypeptide comprises a protease cleavage site.

54. The engineered polypeptide of claim 53, wherein the proteases cleavage site comprises a
Furin protease site.

55. The engineered polypeptide of claim 39, wherein the engineered polypeptide comprises
an amino acid sequence that is at least 80% identical to any one of SEQ ID NOs: 131-140.
56. The engineered polypeptide of claim 55, wherein the engineered polypeptide comprises
an amino acid sequence that is at least 95% identical to any one of SEQ ID NOs: 131-140.
57. The engineered polypeptide of claim 56, wherein the engineered polypeptide comprises
an amino acid sequence of any one of SEQ ID NOs: 131-140.

58. The engineered polypeptide of claim 39, wherein the natriuretic peptide comprises a C-
type natriuretic peptide (CNP) or fragment thereof.

59. The engineered polypeptide of claim 58, wherein the CNP or fragment thereof comprises
22 contiguous bases of SEQ ID NO: 1.

60. The engineered polypeptide of claim 59, wherein the CNP or fragment thereof comprises
the 22 contiguous bases at C terminus of SEQ ID NO: 1.

61. The engineered polypeptide of claim 39, wherein the CNP or fragment thereof comprises
36 contiguous bases of SEQ ID NO: 1.

62. The engineered polypeptide of claim 61, wherein the CNP or fragment thereof comprises
the 36 contiguous bases at C terminus of SEQ ID NO: 1.

63. The engineered polypeptide of claim 39, wherein the CNP or fragment thereof comprises
53 contiguous bases of SEQ ID NO: 1.
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64. The engineered polypeptide of claim 63, wherein the CNP or fragment thereof comprises
the 53 contiguous bases at C terminus of SEQ ID NO: 1.

65. A cell comprising the engineered polynucleotide of any one of claims 1-64.

66. The cell of claim 65, wherein at least a fragment of the engineered polynucleotide is
integrated into a genome of the cell.

67. A cell comprising the engineered polypeptide of any one of claims 1-64.

68. A viral particle comprising the engineered polynucleotide of any one of claims 1-64.

69. The viral particle of claim 68, wherein the viral particle comprises an AAV capsid.

70. The viral particle of claim 69, wherein the AAV capsid comprises an modified AAV
capsid.

71. The viral particle of claim 70, wherein the modified AAV capsid comprises a modified
AAV2 capsid.

72. A pharmaceutical composition comprising the engineered polynucleotide of any one
claims 1-38, the engineered polypeptide of any one of claims 39-64, the cell of any of claim
65-68, or the viral particle of any one of claims 68-71.

73. The pharmaceutical composition of claim 72, wherein pharmaceutical composition is
formulated for administering intrathecally, intraocularly, intravitreally, retinally,
intravenously, intramuscularly, intraventricularly, intracerebrally, intracerebellarly,
intracerebroventricularly, intraperenchymally, subcutaneously, subretinally, suprachoroidally,
intratumorally, pulmonarily, endotracheally, intraperitoneally, intravesically, intravaginally,
intrarectally, orally, sublingually, transdermally, by inhalation, by inhaled nebulized form, by
intraluminal-GI route, or a combination thereof to a subject in need thereof.

74. The pharmaceutical composition of claim 73, wherein the pharmaceutical composition is
formulated for administering intravitreally, subretinally, or suprachoroidally.

75. The pharmaceutical composition of any one of claims 73-74, wherein the pharmaceutical
composition is for treating an ocular disease or condition.

76. The pharmaceutical composition of any one of claims 73-75, wherein the pharmaceutical
composition increases natriuretic peptide receptor-B signaling, guanylyl cyclase signaling,
cyclic guanosine monophosphate (cGMP) signaling, or a combination thereof in a subject in
need thereof.

77. A method of treating a disease or condition in a subject in need thereof, the method
comprising administering to the subject a therapeutically effective amount of the engineered

polynucleotide of any one claims 1-38, the engineered polypeptide of any one of claims 39-

-213-



Wwo 2023/173086 - 59561-708.601 PCT/US2023/064136

64, the cell of any of claim 65-68, the viral particle of any one of claims 68-71, or the
pharmaceutical composition of any one of claims 72-76.

78. A method of treating a disease or condition in a subject in need thereof, the method
comprising administering to the subject a therapeutically effective amount of the engineered
polynucleotide of any one claims 1-38, the engineered polypeptide of any one of claims 39-
64, the cell of any of claim 65-68, the viral particle of any one of claims 68-71, or the
pharmaceutical composition of any one of claims 72-76, wherein once of the administering is
curative of the disease or condition.

79. A method of treating a disease or condition in a subject in need thereof, the method
comprising administering to the subject a therapeutically effective amount of the engineered
polynucleotide of any one claims 1-38, the engineered polypeptide of any one of claims 39-
64, the cell of any of claim 65-68, the viral particle of any one of claims 68-71, or the
pharmaceutical composition of any one of claims 72-76, wherein the administering does not
comprise daily administration.

80. A method of treating a disease or condition in a subject in need thereof, the method
comprising administering to the subject a therapeutically effective amount of the engineered
polynucleotide of any one claims 1-38, the engineered polypeptide of any one of claims 39-
64, the cell of any of claim 65-68, the viral particle of any one of claims 68-71, or the
pharmaceutical composition of any one of claims 72-76, wherein the administering comprises
a weekly administration, a bi-weekly administration, a monthly administration, a bi-month
administration, a semiannual administration, an annual administration, or a combination
thereof.

81. The method of any one of claims 77-80, wherein the disease or condition comprises an
ocular disease.

82. The method of claim 81, wherein the ocular disease comprises ocular ischemic syndrome,
proliferative retinopathies, neovascular glaucoma (NG), glaucoma, traumatic glaucoma,
uveitis, neovascular uveitis, achromatopsia, age-related macular degeneration (nAMD),
geographic atrophy (GA), dry age-related macular degeneration (dAMD), diabetic macular
edema (DME), diabetic macular retinopathy (DMR), retinal vein occlusion (RVO), Bardet-
Biedl Syndrome, Best Disease, choroideremia, Leber Congenital Amaurosis, macular
degeneration, polypoidal choroidal vasculopathy (PCV), retinitis pigmentosa, Refsum
disease, Stargardt disease, Usher syndrome, X-linked retinoschisis (XLRS), rod-cone
dystrophy, Cone-rod dystrophy, Oguchi disease, Malattia leventinese (Familial Dominant

Drusen), blue-cone monochromacy, or a combination thereof.
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83. The method of any one of claims 77-82, wherein the engineered polynucleotide of any
one claims 1-38, the engineered polypeptide of any one of claims 39-64, the cell of any of
claim 65-68, the viral particle of any one of claims 68-71, or the pharmaceutical composition
of any one of claims 72-76 increases natriuretic peptide receptor-B signaling, guanylyl
cyclase signaling, cyclic guanosine monophosphate (cGMP) signaling, or a combination
thereof in the subject, thereby treating the disease or condition.

84. The method of any one of claims 77-82, wherein the engineered polynucleotide of any
one claims 1-38, the engineered polypeptide of any one of claims 39-64, the cell of any of
claim 65-68, the viral particle of any one of claims 68-71, or the pharmaceutical composition
of any one of claims 72-76 increases a half-life of an agonist for natriuretic peptide receptor-
B signaling, guanylyl cyclase signaling, cyclic guanosine monophosphate (cGMP) signaling,
or a combination thereof in the subject, thereby treating the disease or condition.

85. The method of claim 84, wherein the half-life is increased by at least two-fold, at least
five-fold, at least ten-fold, at least twenty-fold, at least fifty-fold, at least one hundred-fold, or
more fold compared to half-life of an endogenous agonist for the natriuretic peptide receptor-
B signaling, the guanylyl cyclase signaling, the cyclic guanosine monophosphate (cGMP)
signaling, or a combination thereof in the subject.

86. A method of treating a disease or condition in a subject, comprising

administering an engineered polynucleotide to the subject, wherein the engineered
polynucleotide comprises a viral vector comprising an expression cassette for expressing an
engineered polypeptide comprising an antibody or a fragment thereof operatively coupled to
a natriuretic peptide in a cell of the subject, and wherein the cell expresses the engineered
polypeptide, thereby treating the disease or condition.

87. The method of claim 86, wherein the natriuretic peptide comprises an amino acid
sequence that is at least 80% identical to any one of SEQ ID NOs: 1-5.

88. The method of claim 87, wherein the natriuretic peptide comprises an amino acid
sequence that is at least 95% identical to any one of SEQ ID NOs: 1-5.

89. The method of claim 88, wherein the natriuretic peptide comprises an amino acid
sequence of any one of SEQ ID NOs: 1-5.

90. The method of any one of claims 86-89, wherein the natriuretic peptide comprises an
amino acid sequence that is at least 80% identical to SEQ ID NO: 4.

91. The method of claim 90, wherein the natriuretic peptide comprises an amino acid

sequence that is at least 95% identical to SEQ ID NO: 4.
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92. The method of claim 91, wherein the natriuretic peptide comprises an amino acid
sequence of SEQ ID NO: 4.

93. The method of any one of claims 86-92, wherein the antibody or fragment thereof
comprises a fragment crystallizable (Fc) region.

94. The method of any one of claims 86-93, wherein the antibody or fragment thereof
comprises an amino acid sequence that is at least 80% identical to any one of SEQ ID NOs:
6-8.

95. The method of claim 94, wherein the antibody or fragment thereof comprises an amino
acid sequence that is at least 95% identical to any one of SEQ ID NOs: 6-8.

96. The method of claim 95, wherein the antibody or fragment thereof comprises an amino
acid sequence of any one of SEQ ID NOs: 6-8.

97. The method of any one of claims 86-96, wherein the natriuretic peptide is covalently
connected to N terminus of the antibody or fragment thereof.

98. The method of any one of claims 86-96, wherein the natriuretic peptide is covalently
connected to C terminus of the antibody or fragment thereof.

99. The method of any one of claims 86-98, wherein the natriuretic peptide is covalently
connected to the antibody or fragment thereof by a peptide linker.

100. The method of claim 99, wherein the peptide linker comprises an amino acid sequence
comprising (GGGGS)n, wherein the n is an integer between 0-20.

101. The method of claim 100, wherein the n is an integer of four.

102. The method of any one of claims 86-101, wherein the engineered polypeptide comprises
a protease cleavage site.

103. The method of claim 102, wherein the proteases cleavage site comprises a Furin
protease site.

104. The method of claim 86, wherein the engineered polypeptide comprises an amino acid
sequence that is at least 80% identical to any one of SEQ ID NOs: 131-140.

105. The method of claim 104, wherein the engineered polypeptide comprises an amino acid
sequence that is at least 95% identical to any one of SEQ ID NOs: 131-140.

106. The method of claim 105, wherein the engineered polypeptide comprises an amino acid
sequence of any one of SEQ ID NOs: 131-140.

107. The method of claim 86, wherein the natriuretic peptide comprises a C-type natriuretic
peptide (CNP) or fragment thereof.

108. The method of claim 107, wherein the CNP or fragment thereof comprises 22

contiguous bases of SEQ ID NO: 1.
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109. The method of claim 108, wherein the CNP or fragment thereof comprises the 22
contiguous bases at C terminus of SEQ ID NO: 1.

110. The method of claim 107, wherein the CNP or fragment thereof comprises 36
contiguous bases of SEQ ID NO: 1.

111. The method of claim 110, wherein the CNP or fragment thereof comprises the 36
contiguous bases at C terminus of SEQ ID NO: 1.

112. The method of claim 107, wherein the CNP or fragment thereof comprises 53
contiguous bases of SEQ ID NO: 1.

113. The method of claim 112, wherein the CNP or fragment thereof comprises the 53
contiguous bases at C terminus of SEQ ID NO: 1.

114. The method of any one of claims 86-113, wherein the engineered polynucleotide
comprises an AAV vector.

115. The method of claim 114, the AAV vector comprises an AAV serotype comprising
AAV1, AAV2, AAV3, AAV4, AAVS5, AAV6, AAVT, AAVE, AAV9, AAV10, AAVI],
AAV12, or any combination thereof.

116. The method of claim 115, wherein the AAV serotype comprises the AAV2,

117. The method of any one of claims 114-116, wherein the AAV vector encodes an
modified AAV capsid.

118. The method of any one of claims 86-117, wherein the engineered polynucleotide is
encapsulated in a viral particle.

119. The method of claim 118, wherein the viral particle comprises an AAV capsid.

120. The method of claim 119, wherein the AAV capsid is an modified AAV capsid.

121. The method of any one of claims 86-120, wherein the viral vector comprises a second
expression cassette.

122. The method of claim 121, wherein the second expression cassette encodes a therapeutic.
123. The method of claim 122, wherein the therapeutic comprises a hormone.

124. The method of claim 122, wherein the therapeutic comprises an agonist of a natriuretic
peptide receptor (NPR).

125. The method of claim 122, wherein the therapeutic comprises an agonist of a cyclic GMP
(cGMP) signaling pathway.

126. The method of claim 122, wherein the therapeutic comprises an VEGF inhibitor.

127. The method of any one of claims 86-126, wherein the engineered polynucleotide is
administered to the subject intrathecally, intraocularly, intravitreally, retinally, intravenously,

intramuscularly, intraventricularly, intracerebrally, intracerebellarly,
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intracerebroventricularly, intraperenchymally, subcutaneously, subretinally, suprachoroidally,
intratumorally, pulmonarily, endotracheally, intraperitoneally, intravesically, intravaginally,
intrarectally, orally, sublingually, transdermally, by inhalation, by inhaled nebulized form, by
intraluminal-GI route, or a combination thereof.

128. The method of any one of claims 86-127, wherein the disease or condition comprises an
ocular disease.

129. The method of claim 128, wherein the ocular disease comprises ocular ischemic
syndrome, proliferative retinopathies, neovascular glaucoma (NG), uveitis, neovascular
uveitis, achromatopsia, age-related macular degeneration (nAMD), geographic atrophy (GA),
dry age-related macular degeneration (JAMD), diabetic macular edema (DME), diabetic
macular retinopathy (DMR), retinal vein occlusion (RVO), glaucoma, traumatic glaucoma,
Bardet-Biedl Syndrome, Best Disease, choroideremia, Leber Congenital Amaurosis, macular
degeneration, polypoidal choroidal vasculopathy (PCV), retinitis pigmentosa, Refsum
disease, Stargardt disease, Usher syndrome, X-linked retinoschisis (XLRS), rod-cone
dystrophy, Cone-rod dystrophy, Oguchi disease, Malattia leventinese (Familial Dominant
Drusen), blue-cone monochromacy, or a combination thereof.

130. A method of treating glaucoma in a subject, the method comprising administering an
AAV?2 vector to the subject, wherein the AAV2 vector encodes a natriuretic peptide
covalently connected to an antibody or fragment thereof.

131. The method of claim 130, wherein the natriuretic peptide the natriuretic peptide
comprises an amino acid sequence that is at least 80% identical to SEQ ID NO: 4.

132. The method of claim 131, wherein the natriuretic peptide comprises an amino acid
sequence that is at least 95% identical to SEQ ID NO: 4.

133. The method of claim 132, wherein the natriuretic peptide comprises an amino acid
sequence that is of SEQ ID NO: 4.

134. The method of any one of claims 130-133, wherein the antibody or fragment thereof
comprises a fragment crystallizable (Fc) region.

135. The method of any one of claims 130-134, wherein the antibody or fragment thereof
comprises an amino acid sequence that is at least 80% identical to any one of SEQ ID NOs:
6-8.

136. The method of claim 135, wherein the antibody or fragment thereof comprises an amino
acid sequence that is at least 95% identical to any one of SEQ ID NOs: 6-8.

137. The method of claim 136, wherein the antibody or fragment thereof comprises an amino

acid sequence of any one of SEQ ID NOs: 6-8.
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138. The method of any one of claims 130-137, wherein the natriuretic peptide is covalently
connected to N terminus of the antibody or fragment thereof.

139. The method of any one of claims 130-137, wherein the natriuretic peptide is covalently
connected to C terminus of the antibody or fragment thereof.

140. The method of any one of claims 130-139, wherein the natriuretic peptide is covalently
connected to the antibody or fragment thereof by a peptide linker.

141. The method of claim 140, wherein the peptide linker comprises an amino acid sequence
comprising (GGGGS)n, wherein the n is an integer between 0-20.

142. The method of claim 141, wherein the n is an integer of four.

143. The method of any one of claims 130-142, wherein a protease cleavage site is flanked by
the natriuretic peptide and the antibody or fragment thereof.

144. The method of claim 143, wherein the proteases cleavage site comprises a Furin
protease site.

145. The method of claim 130, wherein the natriuretic peptide comprises a C-type natriuretic
peptide (CNP) or fragment thereof.

146. The method of claim 145, wherein the CNP or fragment thereof comprises 22
contiguous bases of SEQ ID NO: 1.

147. The method of claim 146, wherein the CNP or fragment thereof comprises the 22
contiguous bases at C terminus of SEQ ID NO: 1.

148. The method of claim 145, wherein the CNP or fragment thereof comprises 36
contiguous bases of SEQ ID NO: 1.

149. The method of claim 148, wherein the CNP or fragment thereof comprises the 36
contiguous bases at C terminus of SEQ ID NO: 1.

150. The method of claim 145, wherein the CNP or fragment thereof comprises 53
contiguous bases of SEQ ID NO: 1.

151. The method of claim 150, wherein the CNP or fragment thereof comprises the 53
contiguous bases at C terminus of SEQ ID NO: 1.

152. The method of any one of claims 130-151, wherein the AAV2 vector encodes an
modified AAV capsid.

153. The method of any one of claims 130-152, wherein the AAV2 vector comprises a
second expression cassette.

154. The method of claim 153, wherein the second expression cassette encodes a therapeutic.

155. The method of claim 154, wherein the therapeutic comprises a hormone.
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156. The method of claim 154, wherein the therapeutic comprises an agonist of a natriuretic
peptide receptor (NPR).

157. The method of claim 154, wherein the therapeutic comprises an agonist of a cyclic GMP
(cGMP) signaling pathway.

158. The method of claim 154, wherein the therapeutic comprises an VEGF inhibitor.

159. The method of any one of claims 130-158, wherein the AAV2 vector is encapsulated in
an AAV viral particle prior to the administering.

160. The method of any one of claims 130-159, wherein the AAV2 vector is administered
intrathecally, intraocularly, intravitreally, retinally, intravenously, intramuscularly,
intraventricularly, intracerebrally, intracerebellarly, intracerebroventricularly,
intraperenchymally, subcutaneously, subretinally, suprachoroidally, intratumorally,
pulmonarily, endotracheally, intraperitoneally, intravesically, intravaginally, intrarectally,
orally, sublingually, transdermally, by inhalation, by inhaled nebulized form, by intraluminal-
GI route, or a combination thereof to a subject in need thereof.

161. The method of claim 160, wherein the AAV2 vector is administered intravitreally,
subretinally, or suprachoroidally.

162. The method of any one of claims 130-161, wherein the administering of the AAV2
vector increases natriuretic peptide receptor-B signaling, guanylyl cyclase signaling, cyclic
guanosine monophosphate (¢cGMP) signaling, or a combination thereof in the subject.

163. The method of any one of claims 130-162, wherein once of the administering of the
AAV?2 vector is curative of the glaucoma.

164. The method of any one of claims 130-162, wherein the administering of the AAV2
vector does not comprise daily administration.

165. The method of any one of claims 130-162, wherein the administering of the AAV2
vector comprises a weekly administration, a bi-weekly administration, a monthly
administration, a bi-month administration, a semiannual administration, an annual
administration, or a combination thereof.

166. The method of any one of claims 130-165, wherein the administering of the AAV2
vector increases a half-life of an agonist for natriuretic peptide receptor-B signaling, guanylyl
cyclase signaling, cyclic guanosine monophosphate (cGMP) signaling, or a combination
thereof in the subject.

167. The method of claim 166, wherein the half-life is increased by at least two-fold, at least
five-fold, at least ten-fold, at least twenty-fold, at least fifty-fold, at least one hundred-fold, or

more fold compared to half-life of an endogenous agonist for the natriuretic peptide receptor-
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B signaling, the guanylyl cyclase signaling, the cyclic guanosine monophosphate (cGMP)
signaling, or a combination thereof in the subject.

168. The method of any one of claims 130-167, wherein the glaucoma comprises neovascular

glaucoma (NG), glaucoma, traumatic glaucoma, or a combination thereof.
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