WO 2023/028004 PCT/US2022/041084

COMPOSITIONS AND METHODS FOR TRANSGENE EXPRESSION
CROSS-REFERENCE
[001] This application claims the benefit of US Provisional Application Serial Number 63/236,168
filed on August 23, 2021, 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] Neovascularization, including vasculogenesis, angiogenesis, and arteriogenesis, is regulated by
a wide variety of cell signaling pathways. One of the signaling pathways is regulated by vascular
endothelium growth factors (VEGFs). There are 4 major types of VEGF including VEGF-A, VEGF-
B, VEGF-C, and VEGF-D. There are many isoforms of VEGF-A that result from altemnative splicing
of mRNA from the VEGF-A, including VEGF121, VEGF145, VEGF148, VEGF162, VEGF165,
VEGF165b, VEGF183, VEGF189, and VEGF206. VEGFs are strong mitogens for endothelial cells,
inducing proliferation, migration, blood vessel tubing formation, and permeability. As such, increase
in VEGF signaling transduction pathway increases neovascularization signal, while decrease or
inhibition of VEGF signaling transduction pathway decreases neovascularization signal.
[004] VEGEF inhibition is one of the most popular treatment options for disease or condition related
to neovascularization. Current treatments employing VEGF inhibitors can be cumbersome due to the
short half-life of the VEGF inhibitor, which leads to the need for repeated monthly injections for
achieving and sustaining suppression of neovascularization. Therefore, it has become increasingly
clear that the full potential of VEGF inhibition can only be realized with augmentation of the
therapeutic effect of VEGF inhibition.
SUMMARY
[005] There remains a need for a biological product to modulate signaling transduction in the ligand
and receptor interaction associated with neovascularization, thus complementing or leading to

synergistic therapeutic effect when combined the VEGF inhibition. Accordingly, described herein is
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a non-naturally occurring polynucleotide comprising one or more expression cassettes encoding a
VEGEF inhibitor and a signaling transduction regulator (e.g., an activator of a receptor tyrosine kinase
that 1s associated with VEGF signaling) that augments and complements the therapeutic effect of
VEGF inhibition. Such combination can synergistically increase the therapeutic effects of VEGF
inhibition and decrease neovascularization signaling,

[006] Described herein, in some aspects, is a non-naturally occurring polynucleotide comprising one
or more expression cassettes for expressing: a VEGF inhibitor; and a receptor tyrosine kinase
(RTK)/Tie2 or an activator of RTK/Tie2. In some embodiments, the VEGF inhibitor and the
RTK/Tie or the activator of RTK/Tie2 are expressed as separate polypeptides or as a contiguous
polypeptide cleavable into separate polypeptides comprising the VEGF inhibitor, and the RTK/Tie2
or the activator of RTK/Tie2. 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. In some embodiments, the self-cleaving polypeptide sequence comprises a 2A
self-cleaving peptide. In some embodiments, the self-cleaving polypeptide sequence comprises a
F2A self-cleaving peptide. In some embodiments, the protease cleavable sequence comprises a
Furin-F2A cleavage sequence. 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 (VEGFR2),
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. In some
embodiments, the activator of the RTK/Tie2 comprises a angiopoietin-1 (Ang-1), angiopoietin-2

(Ang-2), angiopoietin-3 (Ang-3), or angiopoietin-4 (Ang-4). In some embodiments, the activator of
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the RTK/Tie2 comprises Angl. In some embodiments, the Angl comprises a full length Angl. In
some embodiments, the Angl comprises a polypeptide sequence that is at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 3. In
some embodiments, the Angl comprises a functional fragment of Angl. In some embodiments, the
functional fragment of the Angl comprises a fibronectin-like domain (FLD). In some embodiments,
the FLD comprises a polypeptide sequence that is at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, or at least 99% i1dentical to SEQ ID NO: 5. In some embodiments,
the FLD is fused to a soluble polypeptide. In some embodiments, the soluble polypeptide comprises
a polypeptide sequence that is at most 99%, at most 98%, at most 97%, at most 96%, at most 95%, at
most 94%, or at most 93% identical to SEQ ID NO: 1. In some embodiments, the soluble
polypeptide 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 SEQ ID NO: 2. In some
embodiments, the soluble polypeptide comprises a polypeptide sequence that is SEQ ID NO: 2. In
some embodiments, the activator of the RTK/Tie2 is at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, or at least 99% i1dentical to SEQ ID NO: 6. In some embodiments,
the activator of the RTK/Tie2 comprises an antibody or a fragment thereof. In some embodiments,
the activator of the RTK/Tie2 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 activator of the RTK/Tie2 binds to and
inhibits Ang2. In some embodiments, the antibody or the fragment thereof binds to a polypeptide
that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identical to SEQ ID NO: 12. In some embodiments, the antibody or the fragment thereof
comprises a polypeptide sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, or at least 99% identical to any one of SEQ ID NOs: 25-27, a fragment
thereof, or a combination thereof. In some embodiments, the activator of the RTK/Tie2 comprises an
inhibitory RNA. In some embodiments, the inhibitory RNA comprises a sShRNA, siRNA, miRNA, or
a combination thereof. In some embodiments, the inhibitory RNA comprises shRNA. In some
embodiments, the inhibitory RNA binds to an endogenous nucleic acid encoding an angiopoietin. In

some embodiments, the angiopoietin comprises Ang2. In some embodiments, the Ang2 comprises a
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nucleic acid sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, or at least 99% i1dentical to SEQ ID NO: 13. In some embodiments, the one or more
expression cassettes comprise one or more promoters, one or more internal ribosome entry sites
(IRES), or both. In some embodiments, the VEGF inhibitor and the activator of the RTK/Tie2, or the
RTK/Tie2 decrease neovascularization signaling when expressed 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
absence of the VEGF inhibitor and the activator of the RTK/Tie2 or the RTK/Tie2. In some
embodiments, the VEGF inhibitor and the activator of the RTK/Tie2 or the RTK/TIE2 decrease
neovascularization signaling when expressed 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 decreased by a comparable
VEGEF inhibitor and a comparable activator of a RTK/Tie2 or a comparable RTK/Tie2 encoded from
two different non-naturally occurring polynucleotides.

[007] Described herein, in some aspects, is a non-naturally occurring polynucleotide comprising one
or more expression cassettes for expressing: a VEGF inhibitor; and an Angl polypeptide. Also
descried herein, in certain aspects, is a non-naturally occurring polynucleotide comprising one or
more expression cassettes for expressing: an VEGF inhibitor; and an Ang?2 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 an amino acid sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID
NO: 23, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, or a combination
thereof, or a fragment thereof. In some embodiments, the VEGF inhibitor comprises a non-antibody
VEGF inhibitor. In some embodiments, the non-antibody VEGF inhibitor comprises a VEGF
receptor 1, a VEGF receptor 2, a VEGF receptor 3, a fragment thereof, or a combination thereof. In
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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. In some embodiments, the non-antibody VEGF inhibitor comprises an amino acid sequence
that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identical to SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, or SEQ ID NO: 31, 0r a
combination thereof, or a fragment thereof. In some embodiments, the Angl polypeptide is a full
length Angl. In some embodiments, the Angl polypeptide is at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identical to SEQ ID NO: 3. In
some embodiments, the Angl polypeptide comprises an Angl functional fragment comprising a
fibronectin-like domain (FLD) of Angl. In some embodiments, the Angl polypeptide is at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identical to SEQ ID NO: 5. In some embodiments, the FLD is fused to a soluble polypeptide
comprising a polypeptide sequence that is at most 99%, at most 98%, at most 96%, at most 95%, at
most 94%, or at most 93% identical to SEQ ID NO: 6. In some embodiments, the Ang2 inhibitor
comprises an antibody or a fragment thereof that binds to and inhibits Ang2. In some embodiments,
the Ang2 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,
camelid antibody, or a combination thereof, a binding fragment thereof, or a chemically modified
derivative thereof. In some embodiments, the antibody or the fragment thereof binds to a polypeptide
that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identical to SEQ ID NO: 12. In some embodiments, the antibody or the fragment comprises a
polypeptide sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, or at least 99% identical to any one of SEQ ID NOs: 25-27, or a fragment thereof, or a
combination thereof. In some embodiments, the Ang2 inhibitor comprises a RNA interference
(RNAI). In some embodiments, the RNAi comprises a shRNA, siRNA, miRNA, or a combination
thereof. In some embodiments, the RNAi comprises shRNA that binds to endogenous nucleic acid
encoding Ang2. In some embodiments, the RNAI binds to an Ang2 nucleic acid sequence that is at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99%

identical to SEQ ID NO: 13. In some embodiments, the non-naturally occurring polynucleotide
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comprises a nucleic acid 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 100% identical to any one of SEQ ID NOs: 81-86. In some
embodiments, the non-naturally occurring polynucleotide comprises a nucleic acid 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
100% identical to any one of SEQ ID NOs: 31-34 and 51-77. In some embodiments, the one or
more expression cassettes comprise one or more promoters, one or more internal ribosome entry
sites (IRES), or both. In some embodiments, the VEGF inhibitor and the Angl polypeptide decrease
neovascularization signaling when expressed 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 absence of the VEGF
inhibitor and the Angl polypeptide. In some embodiments, the VEGF inhibitor and the Angl
polypeptide decrease neovascularization signaling when expressed 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
decreased by a comparable VEGF inhibitor and a comparable Angl polypeptide encoded from two
different non-naturally occurring polynucleotides. In some embodiments, the VEGF inhibitor and the
Ang?2 inhibitor decrease neovascularization signaling when expressed 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 absence of the VEGF inhibitor and the Ang2 inhibitor. In some embodiments, the VEGF inhibitor
and the Ang?2 inhibitor decrease neovascularization signaling when expressed 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 decreased by a comparable VEGF inhibitor and a comparable Ang?2 inhibitor encoded
from two different non-naturally occurring polynucleotides.

[008] Described herein, in some aspects, is a viral vector comprising the non-naturally occurring
polynucleotide described herein. In some embodiments, the viral vector is sScAAV vector. In some
embodiments, the viral vector comprises an AAV serotype comprising AAV1, AAV2, AAV3,
AAV4, AAVS, AAV6, AAVT, AAVE, AAV9, AAV10, AAVI11, AAV12, or any combination
thereof.
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[009] Described herein, in some aspects, is a cell comprising the non-naturally occurring
polynucleotide described herein. In some embodiments, the cell comprises an embryonic stem cell,
an embryonic stem cell-derived differentiated cell, a retinal pigment epithelium (RPE) cell, a neural
progenitor cell, a photoreceptor precursor cell, a bone marrow-derived hematopoietic stem cell, or a
bone marrow-derived hematopoietic stem progenitor cell.

[0010] Described herein, in some aspects, is a pharmaceutical composition comprising the non-
naturally occurring polynucleotide the cell described herein. In some embodiments, the
pharmaceutical composition is formulated for administering intrathecally, intraocularly,
intravitreally, retinally, intravenously, intramuscularly, intraventricularly, intracerebrally,
intracerebellarly, intracerebroventricularly, intraperenchymally, subcutaneously, 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 pharmaceutical
composition is for treating an ocular disease or condition. In some embodiments, the pharmaceutical
composition decreases neovascularization, blood vessel leakage, inflammation, or a combination
thereof in the subject.

[0011] Described herein, in some aspects, is a method for treating a disease or a condition in a
subject in need thereof, the method comprising administering to the subject a therapeutically
effective amount of the non-naturally occurring polynucleotide, the cell the pharmaceutical
composition described herein. In some embodiments, the VEGF inhibitor and the activator of the
RTK/Tie2 or the RTK/Tie2 decrease neovascularization signaling when expressed 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 absence of the VEGF inhibitor and the activator of the RTK/Tie2 or
the RTK/Tie2. In some embodiments, the VEGF inhibitor and the activator of the RTK/Tie2 or the
RTK/Tie2 decrease 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 decreased by a
comparable VEGF inhibitor and a comparable activator of a RTK/Tie2 or a comparable RTK/Tie2
encoded from two different non-naturally occurring polynucleotides. In some embodiments, the non-

naturally occurring polynucleotide, the cell, or the pharmaceutical composition described herein
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decreases neovascularization, blood vessel leakage, inflammation, or a combination thereof in the
subject. In some embodiments, the VEGF inhibitor and the activator of the RTK/T1e2 or the
RTK/Tie2 decrease neovascularization 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 in absence of the VEGF inhibitor and
the activator of the RTK/Tie2 or the RTK/Tie2. In some embodiments, the VEGF inhibitor and the
activator of the RTK/Tie2 or the RTK/Tie2 decrease neovascularization 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 decreased
by a comparable VEGF inhibitor and a comparable activator of a RTK/Tie2 or a comparable
RTK/Tie2 encoded from two different non-naturally occurring polynucleotides. In some
embodiments, the VEGF inhibitor and the activator of the RTK/T1e2 or the RTK/Tie2 decrease
blood vessel leakage 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 blood vessel leakage in absence of the VEGF inhibitor and the activator of the
RTK/Tie2 or the RTK/Tie2. In some embodiments, the VEGF inhibitor and the activator of the
RTK/Tie2 or the RTK/Tie2 decrease blood vessel leakage 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 blood vessel leakage decreased by a
comparable VEGF inhibitor and a comparable activator of a RTK/Tie2 or a comparable RTK/Tie2
encoded from two different non-naturally occurring polynucleotides. In some embodiments, the
VEGF inhibitor and the activator of the RTK/Tie2 or the RTK/Tie2 decrease inflammation 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
inflammation in absence of the VEGF inhibitor and the activator of the RTK/Tie2 or the RTK/Tie2.
In some embodiments, the VEGF inhibitor and the activator of the RTK/Tie2 or the RTK/T1e2
decrease inflammation 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 inflammation signaling decreased by a comparable VEGF inhibitor and
a comparable activator of a RTK/Tie2 or a comparable RTK/Tie2 encoded from two different non-

naturally occurring polynucleotides. In some embodiments, the disease or the condition comprises
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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,
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 some embodiments, the disease or the condition comprises diabetic macular
edema (DME). In some embodiments, the disease or the condition comprises diabetic macular
retinopathy (DMR).
[0012] Described herein, in some aspects, is kit comprising: the non-naturally occurring
polynucleotide, the cell, or the pharmaceutical composition described herein; and a container.
BRIEF DESCRIPTION OF THE DRAWINGS
[0013] 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.
[0014] Fig. 1 illustrates targets that can be inhibited or modulated by VEGF inhibitor, activator of
RTK/Tie2, or RTK/Tie2 described herein for modulating or decreasing neovascularization.
[0015] Fig. 2 illustrates exemplary Adeno-associated virus (AAV) vector comprising the non-
naturally occurring polynucleotide described herein, where the non-naturally occurring
polynucleotide comprises two expression cassettes encoding a combination of VEGF inhibitor
comprising VEGF antibody and either Angl fragment or Ang2 shRNA.
[0016] Fig. 3A illustrates the expression levels (ug/ml) of a non-antibody VEGF inhibitor
(Aflibercept or VEGF-Trap) and Angl fragment (Angl-FLD) encoded by exemplary AAV vectors
comprising the non-naturally occurring polynucleotide described herein (AAV2.N54-120-136 or
AAV2.N54-120-153) or endogenous Ang?2 inhibited by Ang2 shRNA encoded by different
exemplary AAV vectors (AAV2.N54-120-150 or AAV2.N54-120-148).
[0017] Fig. 3B illustrates additional AAV vectors, where the activator of RTK/Tie2 comprises either
Angl fragment (Angl-FOLD or Angl-FTD) or Ang2 shRNA.
[0018] Fig. 4 illustrates expression levels (ug/ml) of a non-antibody VEGF inhibitor (Aflibercept or
VEGF-Trap) and endogenous Ang?2 inhibited by Ang2 shRNA, where the non-antibody VEGF
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inhibitor and the Ang2 shRNA were encoded by an exemplary AAV vector (AAV2.N54-120-150 or
AAV2.N54-120-148) described herein.

[0019] Fig. S illustrates expression levels (ug/ml) of a VEGF inhibitor (VEGF-scFv antibody) and
endogenous Ang?2 inhibited by Ang2 shRNA, where the VEGF antibody and the Ang2 shRNA were
encoded by an exemplary AAV vector described herein.

[0020] Fig. 6A illustrates an exemplary pFB-AAV vector map comprising the at least two
expression cassettes described herein, where the illustrated AAV vector is a baculovirus-based AAV
vector.

[0021] Fig. 6B illustrates an exemplary pFB-AAV vector (AVMX103: Anti-VEGF-(Fab)2-hCOMP-
Angl) comprising VEGF antibody (top box, SEQ ID NO: 21 and SEQ ID NO: 22), hCOMP-Angl
(middle box, SEQ ID NO: 6) or FLAG-hCOMP-Ang]1 (lower box, SEQ ID NO: 8).

[0022] Fig. 7A illustrates an exemplary pFB-AAYV vector (AVMX103: Anti-VEGF-(Fab)2-hCOMP-
Angl).

[0023] Fig. 7B illustrates an exemplary pFB-AAYV vector (AVMX103: VEGF(Fab)2-linker-
hCOMP-Ang-1) for expressing a VEGF antibody fused to an Angl fragment. The heavy chain of the
VEGF antibody is fused with a soluble polypeptide (hCOMP, SEQ ID NO: 2) and Angl fragment
(SEQ ID NO: 5) via a GGGGSG linker (top box, SEQ ID NO: 41), while the light chain of the anti-
VEGEF antibody is transcribed separately by a different expression cassette (lower box, SEQ ID NO:
43).

[0024] Fig. 7C illustrates an exemplary pFB-AAYV vector (AVMX103b: Anti-VEGF-(Fab)2-Linker-
hCOMP-An AVMX103: VEGF(Fab)2-linker-Ang-1) comprising VEGF antibody fused to Angl
fragment (top box, SEQ ID NO: 42 and lower box, SEQ ID NO: 43). The heavy chain of the VEGF
antibody is fused with the Angl fragment (SEQ ID NO: 5) via a GGGGSG linker (top box, SEQ ID
NO: 42), while the light chain of the anti-VEGF antibody is transcribed separately (lower box, SEQ
ID NO: 43).

[0025] Fig. 7D illustrates a non-limiting exemplary pFB-AAYV vector (AVMX-110:VEGF-Trap-
hCOMP-Angl) encoding a non-antibody VEGF inhibitor (SEQ ID NO: 24) and an Angl fragment
(SEQ ID NO: 6).

[0026] Fig. 8A illustrates a non-limiting exemplary pFB-AAV vector (AVMX110-hCOMP-

Angl FLD) encoding a non-antibody VEGF inhibitor (SEQ ID NO: 24) fused with an Angl
fragment (SEQ ID NO: 6) as denoted by “4xGGGGS”.

-10-
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[0027] Fig. 8B illustrates a non-limiting exemplary pFB-AAV vector (AVMX110-Ang2-Antibody)
encoding a non-antibody VEGF inhibitor (VEGF-Trap, SEQ ID NO: 24) and an ANG?2 antibody
(SEQ ID NO: 27).

[0028] Fig. 8C illustrates a non-limiting exemplary pFB-AAYV vector encoding a scFv antibody
VEGEF inhibitor (SEQ ID NO: 23) linked (as denoted by “4xGGGGS”) to an ANG2 antibody (SEQ
ID NO: 27).

[0029] Fig. 8D illustrates a non-limiting exemplary pFB-AAV vector (AVMX110-anti-Ang2
shRNA) encoding a non-antibody VEGF inhibitor (VEGF-Trap, SEQ ID NO: 24) and an ANG2
silence sequence (e.g., nucleic acid sequence encoding inhibitory RNA).

[0030] Fig. 9A illustrates a non-limiting exemplary pFB-AAYV vector (AVMX104: Anti-VEGF-
ScFV-hCOMP-Ang1) encoding an antibody VEGF inhibitor (SEQ ID NO: 34) and either hCOMP-
Ang] (for treatment purpose, SEQ ID NO: 6) or FLAG-hCOMP-Ang]1 (for pharmacokinetic
purpose. SEQ ID NO: 28).

[0031] Fig. 9B illustrates a non-limiting exemplary pFB-AAV vector (AVMX105: Flt1-D2/KDR-
D2) encoding a soluble VEGF inhibitor (SEQ ID NO: 25). The AAV vector can comprise at least
more expression cassette for expressing any one of the VEGF inhibitor, activator of RTK/Tie2, or
RTK/Tie2 described herein.

[0032] Fig. 9C illustrates a non-limiting exemplary pFB-AAV vector (AVMX106: Flt1-D2/KDR-
D2-COMP-Angl) encoding soluble VEGF inhibitor (SEQ ID NO: 25) and a hCOMP-Ang]l.
[0033] Fig. 9D illustrates a non-limiting exemplary pFB-AAYV vector (Flt1-D2/KDR-D2-hCOMP-
Angl) encoding a soluble VEGF inhibitor (SEQ ID NO: 25, top box, or SEQ ID NO: 26, lower
box) and a hCOMP-Ang]l.

[0034] Fig. 9E illustrates a non-limiting exemplary pFB-AAV vector (AVMX108: VEGF-scFv)
encoding an scFv antibody VEGF inhibitor (SEQ ID NO: 35). The AAV vector can comprise at
least one more expression cassette for expressing any one of the VEGF inhibitor, activator of
RTK/Tie2, or RTK/Tie2 described herein.

[0035] Fig. 9F illustrates a non-limiting exemplary pFB-AAYV vector (VEGF-ScFV-hCOMP-Angl)
encoding an scFv antibody VEGF inhibitor (SEQ ID NO: 35) and a hCOMP-Ang].

[0036] Fig. 10A illustrates exemplary information FOR Angl, COMP-Angl, and disadvantages of
full length Angl.

[0037] Fig. 10B illustrates an exemplary dual expression AAV construct.
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[0038] Fig. 11 illustrates dual gene constructs as compared with single gene constructs.
[0039] Fig. 12 illustrates that VEGF promoted leakage but Aflibercept and Angl acted to reduce the
leakage of FITC dextran.
[0040] Fig. 13A and Fig. 13B show the results of Angl and VEGF-Trap constructs comparison as
bar graph + SEM and statistical analysis using one-way ANOV A and multiple comparison using
Dunnett testing.
[0041] Fig. 14 illustrates representative FA images from different groups.
[0042] Fig. 15 illustrates VEGF-Trap concentration expressed in pg of Aflibercept per eye cup. Eye
cup consisted of retina, sclera, choroid and retina.
[0043] 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
[0044] Abnormal expression of VEGFs leads to the pathogenesis of retinal tissue such as
neovascularization age-related macular degeneration (nAMD), diabetic retinopathy (DMR),
polypoidal choroid vasculopathy (PCV), etc. Besides VEGFs, many other factors such as placental
growth derived growth factor-B (PDGF-B), stromal-derived factor-1 (SDF-1), hypoxia-inducible
factor-1 (HIF-1), receptor tyrosine kinase (RTK/Tie2), vascular cell adhesion molecule 1 (VCAM-
1), neuropilin-1 (NP-1), neuropilin-2 (NP-2), ephrin, or the Eph (erythropoietin-producing
hepatocellular carcinoma) are found to be associated with neovascularization.
[0045] Receptor tyrosine kinase TEK tyrosine kinase 2 (RTK/Tie2) and its related ligands,
angiopoietin 1 (Angl) and angiopoietin 2 (Ang2), are the most relevant factors responsible for
assembling and disassembling the endothelial lining of blood vessels. Angiopoietins are involved
with controlling microvascular permeability, vasodilation, and vasoconstriction by signaling smooth
muscle cells, pericytes, and surrounding vessels. Angl is a physiological angiogenesis promoter
during embryonic development and i1s produced by vascular smooth-muscle cells. The function of
Angl is essential to endothelial cell survival, vascular branching, and pericyte recruitment. Angl is a
glycoprotein of 498 amino acid residues and two isoforms, with a single amino acid mutation at
glycine 269 position (G269) missing in the isoform 2. The functional regions of Angl aa 1-19 is the
secretory signaling sequence (S); aa 20-158 is the super clustering domain (SCD); aal 59-255 is the

-12-



WO 2023/028004 PCT/US2022/041084

coiled-coil oligomeric domain (CCOD), aa256—83: and aa 284-498 is the fibrinogen-like domain
(FLD), a RTK/Tie2 binding domain. Angl promotes formation and maturation of blood vessels of
tissues and the retinal vascular network during postnatal development. Experimentally induced
elevations in Angl can cause reductions in retinal vascular leukocyte adhesion, endothelial cell
damage, and blood-retinal barrier breakdown in a diabetic retinopathy model, suppressed the
development of CNV following laser wounding, and inhibited VEGF-mediated breakdown of the
blood-retinal barrier in response to ischemia. Angl C-terminal FLD can be dimerized and binds to
RTK/Tie2, when it is fused at its N-terminal, to a dimerization unit of a human unnamed protein
sequence aligned to a coiled-coil domain of rat cartilage oligomeric matrix protein (COMP), a 45
amino acid peptide (termed hCOMP or Angl-FLD dimerization unit). Ang2 is a growth factor
belonging to the angiopoietin/Tie (tyrosine kinase with Ig and EGF homology domains) signaling
pathway, one of the main pathways involved in angiogenesis. Ang2 was identified through a cDNA
library screening, shortly after the identification of ANG1, a potent angiogenic factor. Ang?2 is
critical for in vivo angiogenesis. Ang2, a 496 amino acid-long protein, shares about 60% amino acid
homology with Angl and lacks one of the nine cysteines found in mature ANG]. It has a secretion
signaling peptide, an NHz-terminal coiled-coil domain, and a COOH-terminal fibrinogen-like
domain. Unlike Angl, Ang2 acts in an autocrine manner, and its expression is highly regulated.
Similar to Angl, Ang2 binds to the Tie2 receptor with the same binding affinity, inducing
antagonistic role opposing Angl. Ang2 expression is triggered by inflammatory mediators such as
thrombin accumulation, hypoxia, or cancer. RTK/Tie2 can be activated by expressing Angl or a
fragment thereof or by expression of an inhibitor of Ang 2 (e.g., inhibitory RNA or antibody
targeting Ang2), which in turn decreases neovascularization signal.

[0046] In some cases, additional RTK/Tie2 can be expressed in a cell. By expressing RTK/Tie2, the
frequency of Angl (e.g., endogenously expressed Angl) contacting and activating RTK/Tie2 is
increased. In such scenario, expressing RTK/Tie2 asserts similar effects as expressing Angl or
decreasing expression of Ang2.

[0047] Neovascularization plays an important role in tissue development and pathogenesis of many
diseases, including ocular ischemic syndrome, proliferative retinopathies, neovascular glaucoma
(NG), uveitis, or neovascular uveitis. Clinical efficacy of intravitreal (IVT) anti-VEGF drugs has
been widely demonstrated as the benchmark treatment in several angiogenesis-driven eye diseases

including diabetic macular edema (DMR), neovascular form of age-related macular degeneration
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(nAMD). Pegaptanib, ranibizumab (Lucentis), and aflibercept (Eylea) have been approved for use in
the eye, whereas, bevacizumab (Avastin) is widely used by ophthalmologists to treat patients “off-
label” to limit the treatment cost.

[0048] These drugs are active in the nanomolar to picomolar range, but effective period is short.
Patients are required to be administrated once every 4-6 weeks. Most of them are associated with
neovascularization, and patients rely on monthly administration of either one of these anti-VEGF
therapies. The challenges residing in the anti-VEGF treatment of these eye diseases are short
durability of bioavailability and frequent IVT administration of anti-VEGF drugs, thus, causing great
inconvenience and financial burdens on patients. Once the IVT drugs are administered, anti-VEGF
antagonists in vitreous humor (VH) fluctuate which leads to the instability of pathophysiology and
vision changes. Accordingly, there remains needs for therapeutics that can augment the therapeutic
effect of VEGF inhibition. There also remains needs for therapeutics that can decrease
neovascularization or neovascularization signal.

{08049} To address these needs, described herein is a non-naturally occurring polynucleotide
functioning as a single delivery vehicle, where the non-naturally occurring polynucleotide comprises
one or more expression cassettes encoding a VEGF inhibitor and an activator of the RTK/Tie2. Fig.
2 illustrates a non-limiting example of AAV vector comprising a non-naturally occurring
polynucleotide for expressing a VEGF inhibitor (e.g., a VEGF antibody) and an activator of
RTK/Tie2 comprising either: Angl fragment (Ang1-FLD, an agonist of RTK/Tie2); or Ang2 shRNA
for decreasing endogenous Ang2 (an antagonist of RTK/Tie2 signaling transduction pathway)
expression.

{8058} In some embodiments, the non-naturally occurring polynucleotide can be part of a viral
vector such as an AAV vector. By utilizing such AAV vecior with one or more expression cassettes,
different combinations of VEGF mhubitor and activator of RTK/Tie2 comprising Angl can be
constructed, such as, but not limited to, anti-VEGF antibody comprising Ig(G, Fab, F(ab}'2, or scFv
or a fragment thereof and Angl full length protein; non-antibody VEGF mhibitor comprising soluble
Angl-FLD fused to
hCOMP}; or non-antibody VEGF inhibitor comprising soluble Fltl and Flk1 VEGF binding domains

Fli1 VEGF binding domain and Angl full length or fragment protem {e.g.

2

and Angl full length or fragment protein. By using this approach, VEGF signaling transduction
pathway 1s decreased by the VEGF inlubitor, while the level of Angl expression is increased,

leading to activation of RTK/Tie2. The activation of RTK/Tie2 leads to proliferation of pericytes,
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which strengthens blood vessels and decreases leakage of blood vessels and inflammation associated
with blood vessel leakage.

{0051} Alternatively, instead of increasing Angl expression, RTK/TieZ can be activated by
antagonizing AngZ expression. Antagonists of Ang?2 can include, without limitation, antibody or
mhibitory RNA targeting Ang2. Using AAYV vector comprising the one or more expression casseties,
VEGF inhibitor and antibody or mnhibitory RNA (e.g., shRNA) targeting Ang2 can be delivered into
a cell for inhibtting VEGF while simultaneously activating the RTK/Tie2.

{0052} Also described herein are methods for treating a disease or condition with the non-naturally
occurring polynucleotide described herein. The disease or condition is associated with increased
neovascularization, which leads to pathologies such as corneal neovascularization, retinopathy of
prematurity, diabetic retinopathy, age-related macular degeneration, or choroidal neovascularization
in a subject, In some cases, the non-naturally occurring polynucleotide described herein can lead to
synergistic therapeutic effects for treating the disease or the condition. For example, the subject who
is treated with a vector (e.g., as a single delivery vehicle) can exhibit a decrease of angiogenesis,
neovascularization, blood vessel leakage, inflammation, or a combination thereof compared to if the
subject has received: only VEGF inhibitor treatment; only treatment for activating RTK/Tie2; or
VEGF inhibitor treatment and treatment for activating RTK/Tie2 via different modalities (e.g., at
different times, by different routes, or by different delivery vehicles).

Non-naturally occurring polynucleotide

[0053] Described herein are non-naturally occurring polynucleotides comprising one or more
expression cassettes for expressing a VEGF inhibitor; and a RTK/Tie2 or an activator of the
RTK/Tie2. The VEGF inhibitor and the RTK/Tie2 or the activator of the RTK/Tie2 can modulate
neovascularization signaling in a cell. In some embodiments, the VEGF inhibitor and the RTK/Tie2
or the activator of the RTK/Tie2 decreases neovascularization signaling in a cell. In some
embodiments, the neovascularization signaling comprises signaling transduction pathways
associated with vasculogenesis, angiogenesis, or arteriogenesis. In some embodiments, the
neovascularization signaling comprises VEGF signaling transduction pathway or angiopoietin
signaling transduction pathway. Fig. 1 illustrates a non-limiting example of the ligands and receptors
involved in the VEGF signaling transduction pathway and the angiopoietin signaling transduction
pathway. For example, VEGF signaling transduction pathway is modulated by multiple VEGFs or
VEGF isoforms binding to multiple VEGF receptors, while the angiopoietin signaling transduction
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pathway is primarily modulated by angiopoietin (Angl, Ang2, Ang3, and Ang4) binding to
RTK/Tie2. Fig. 1 also illustrates potential VEGF signaling transduction pathway or angiopoietin
signaling transduction pathway targets that can be modulated by the VEGF inhibitor and the
RTK/Tie2 or the activator of the RTK/Tie2 described herein for decreasing neovascularization
signaling.

[0054] In some embodiments, the non-naturally occurring polynucleotide comprises one expression
cassette for expressing the VEGF inhibitor and the RTK/Tie2 or the activator of the RTK/Tie2 as
one contiguous polypeptide, which is cleavable into separate polypeptides comprising the VEGF
inhibitor, the RTK/Tie2, or activator of RTK/Tie2. 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
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.

[0055] 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.

[0056] In some embodiments, the non-naturally occurring polynucleotide comprises at least two, at
least three, at least four, at least five, or more expression cassettes for the VEGF inhibitor and the
RTK/Tie2 or the activator of the RTK/Tie2. In some embodiments, the non-naturally occurring
polynucleotide comprises two expression cassettes. In some embodiments, the VEGF inhibitor and

the RTK/Tie2 or the activator of the RTK/Tie2 are each expressed from an expression cassette. In
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other cases, the VEGF inhibitor can be partially expressed as a fusion protein by one of the two
expression cassettes, while the other expression cassette expresses the remaining portion of the
VEGF inhibitor. For example, Fig. 7B illustrates VEGF antibody fused to an Angl fragment. In this
example, the heavy chain of the VEGF antibody is fused with a soluble polypeptide (hCOMP, SEQ
ID NO: 2) and Angl fragment (SEQ ID NO: 5) via a GGGGSG linker (top box, SEQ ID NO: 41),
while the light chain of the anti-VEGF antibody is transcribed separately by a different expression
cassette (lower box, SEQ ID NO: 43). Another example is Fig. 7C, which illustrates another
exemplary AAV vector, where the heavy chain of the VEGF antibody is fused with an Angl
fragment (SEQ ID NO: 5) via a GGGGSG linker (top box, SEQ ID NO: 41), while the light chain
of the anti-VEGF antibody is transcribed separately by a different expression cassette (lower box,
SEQ ID NO: 43).

[0057] 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. In such arrangements, expressions of the VEGF inhibitor and the RTK/Tie2 or the
activator of the RTK/Tie2 can be accomplished with only one expression cassette.

[0058] 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 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 VEGFRI1, a soluble VEGFR2, a soluble
VEGFR3, a soluble fragment thereof, or a combination thereof. In some embodiments, the non-
antibody VEGF inhibitor comprises at least one of FLT1, KDR/FLK1, 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/FLKI, soluble FLT4, a fragment thereof, or a combination
thereof. In some embodiments, the non-antibody inhibitor VEGF comprises a VEGF-Trap. In some
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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 SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, or SEQ ID NO: 31 (Table 11). In
some embodiments, the non-antibody VEGF inhibitor comprises a polypeptide sequence that is SEQ
ID NO: 24. In some embodiments, the non-antibody VEGF inhibitor comprises a polypeptide
sequence that is SEQ ID NO: 25. In some embodiments, the non-antibody VEGF inhibitor
comprises a polypeptide sequence that is SEQ ID NO: 26. In some embodiments, the non-antibody
VEGF inhibitor comprises a polypeptide sequence that is SEQ ID NO: 31.

Table 11. Non-limiting examples of non-antibody VEGF inhibitors

SEQ ID
NO Non-antibody VEGF inhibitor

SEQID | LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVFCTKTSDTVC
NO: 24 | DSCEDSTYTQLWNWVPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCA
LSKQEGCRLCAPLRKCRPGFGVARPGTETSDVVCKPCAPGTFSNTTSSTDICRP
HQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPVSTRSQHTQPTPEPST
APSTSFLLPMGPSPPAEGSTGDEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPP

SREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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SEQ ID
NO

Non-antibody VEGF inhibitor

SEQ ID
NO: 25

DTGRPFVEMY SEIPEITHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRIIW
DSRKGFIISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVVLSPSHGIEL
SVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDLKTQSGSEMKKF
LSTLTIDGVTRSDQGLYTCAASSGLMTKKNSTFVRVHEK
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SEQ ID
NO Non-antibody VEGF inhibitor

SEQID | DTGRPFVEMYSEIPEITHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRIIW
NO: 26 | DSRKGFIISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVVLSPSHGIEL
SVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDLKTQSGSEMKKF
LSTLTIDGVTRSDQGLYTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPELL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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SEQ ID
NO Non-antibody VEGF inhibitor

SEQ ID | SDTGRPFVEMYSEIPEITHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRII
NO: 31 | WDSRKGFIISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVVLSPSHGI
ELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDLKTQSGSEMK
KFLSTLTIDGVTRSDQGLYTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
G

[0059] In some embodiments, the activator of the RTK/Tie2 comprises a polypeptide or a
polynucleotide for activating RTK/Tie2. In some embodiments, the activator of the RTK/Tie2
comprises a polypeptide comprising an inhibitor such as an antibody or a fragment thereof. In some
embodiments, the activator of the RTK/Tie2 comprises a polypeptide comprising a non-antibody
inhibitor for activating RTK/Tie2. In some embodiments, the activator of the RTK/Tie2 comprises a
polypeptide corresponding to a full length protein. For example, the activator of the RTK/Tie2 can
be a full length angiopoietin. In some cases, instead of a full length protein, a fragment of the protein
can be utilized as the activator of the RTK/Tie2. For instance, instead of a full length angiopoietin, a

fragment of angiopoietin can be utilized for activating RTK/Tie2.
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[0060] In some embodiments, the activator of the RTK/Tie2 comprises a polypeptide corresponding
to a full length protein. In some embodiments, the activator of the RTK/Tie2 comprises a
polypeptide encoded from a full length Angl or Ang2 nucleic acid sequence (SEQ ID NO: 4 and
SEQ ID NO: 13 respectively, Table 12). In some embodiments, the activator of the RTK/Tie2
comprises a polypeptide corresponding to a full length Anglor Ang2 (SEQ ID NO: 3 and SEQ ID
NO: 12 respectively, Table 12). In some embodiments, the activator of the RTK/Tie2 comprises a
polypeptide comprising a full length Angl. In some embodiments, the activator of the RTK/Tie2
comprises a polypeptide sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 3.

Table 12. Polypeptide and nucleic acid sequences of Angl and Ang2

Angl polypeptide sequence
MTVFLSFAFLAAILTHIGCSNQRRSPENSGRRYNRIQHGQCAYTFILPEHDGNCRESTT
DQYNTNALQRDAPHVEPDFSSQKLQHLEHVMENYTQWLQKLENYIVENMKSEMAQI
QONAVQNHTATMLEIGTSLLSQTAEQTRKLTDVETQVLNQTSRLEIQLLENSLSTYKL
EKQLLQQTNEILKIHEKNSLLEHKILEMEGKHKEELDTLKEEKENLQGLVTRQTYIIQE
LEKQLNRATTNNSVLQKQQLELMDTVHNLVNLCTKEGVLLKGGKREEEKPFRDCAD
VYQAGFNKSGIYTIYINNMPEPKKVFCNMDVNGGGWTVIQHREDGSLDFQRGWKEY
KMGFGNPSGEYWLGNEFIFAITSQRQYMLRIELMDWEGNRAYSQYDRFHIGNEKQNY
RLYLKGHTGTAGKQSSLILHGADFSTKDADNDNCMCKCALMLTGGWWFDACGPSN
LNGMFYTAGQNHGKLNGIKWHYFKGPSYSLRSTTMMIRPLDF

czo—LomH®»n

w -

Ang]l nucleic acid sequence
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ATGACAGITTTCCTTTCCTTTGCTTTCCTCGCTGCCATTCTGACTCACATAGGGTGC
AGCAATCAGCGCCGAAGTCCAGAAAACAGTGGGAGAAGATATAACCGGATTCAA
CATGGGCAATGTGCCTACACTTTCATTCTTCCAGAACACGATGGCAACTGTCGTGA
GAGTACGACAGACCAGTACAACACAAACGCTCTGCAGAGAGATGCTCCACACGTG
GAACCGGATTTCTCTTCCCAGAAACTTCAACATCTGGAACATGTGATGGAAAATT
ATACTCAGTGGCTGCAAAAACTTGAGAATTACATTGTGGAAAACATGAAGTCGGA
GATGGCCCAGATACAGCAGAATGCAGTTCAGAACCACACGGCTACCATGCTGGAG
ATAGGAACCAGCCTCCTCTCTCAGACTGCAGAGCAGACCAGAAAGCTGACAGATG
TTGAGACCCAGGTACTAAATCAAACTTCTCGACTTGAGATACAGCTGCTGGAGAA
TTCATTATCCACCTACAAGCTAGAGAAGCAACTTCTTCAACAGACAAATGAAATC
TTGAAGATCCATGAAAAAAACAGTTTATTAGAACATAAAATCTTAGAAATGGAAG
GAAAACACAAGGAAGAGTTGGACACCTTAAAGGAAGAGAAAGAGAACCTTCAAG
GCTTGGTTACTCGTCAAACATATATAATCCAGGAGCTGGAAAAGCAATTAAACAG
AGCTACCACCAACAACAGTGTCCTTCAGAAGCAGCAACTGGAGCTGATGGACAC
AGTCCACAACCTTGTCAATCTTITGCACTAAAGAAGGTGTTTITACTAAAGGGAGGA
AAAAGAGAGGAAGAGAAACCATTTAGAGACTGTGCAGATGTATATCAAGCTGGTT
TTAATAAAAGTGGAATCTACACTATTTATATTAATAATATGCCAGAACCCAAAAA
GGTGTTTTGCAATATGGATGTCAATGGGGGAGGTTGGACTGTAATACAACATCGT
GAAGATGGAAGTCTAGATTTCCAAAGAGGCTGGAAGGAATATAAAATGGGTITTITG
GAAATCCCTCCGGTGAATATTGGCTGGGGAATGAGTTTATTTTTGCCATTACCAGT
CAGAGGCAGTACATGCTAAGAATTGAGTITAATGGACTGGGAAGGGAACCGAGCC
TATTCACAGTATGACAGATTCCACATAGGAAATGAAAAGCAAAACTATAGGTTGT
ATTTAAAAGGTCACACTGGGACAGCAGGAAAACAGAGCAGCCTGATCTTACACGG
TGCTGATTTCAGCACTAAAGATGCTGATAATGACAACTGTATGTGCAAATGTGCCC
TCATGTTAACAGGAGGATGGTGGTTTGATGCTTGTGGCCCCTCCAATCTAAATGGA
ATGTTCTATACTGCGGGACAAAACCATGGAAAACTGAATGGGATAAAGTGGCACT
ACTTCAAAGGGCCCAGTITACTCCTTACGTTCCACAACTATGATGATTCGACCTTITA
GATTTTTGA

Ang?2 polypeptide sequence
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MWQIVFFTLS CDLVLAAAYN NFRKSMDSIG KKQYQVQHGS CSYTFLLPEM
DNCRSSSSPY VSNAVQRDAP LEYDDSVQRL QVLENIMENN TQWLMKLENY
IQDNMKKEMYV EIQQNAVQNQ TAVMIEIGTN LLNQTAEQTR KLTDVEAQVL
NQTTRLELQL LEHSLSTNKL EKQILDQTSE INKLQDKNSF LEKKVLAMED
KHIIQLQSIK EEKDQLQVLV SKQNSIIEEL EKKIVTATVN NSVLQKQQHD
LMETVNNLLT MMSTSNSKDP TVAKEEQISF RDCAEVFKSG HTTNGIYTLT
FPNSTEEIKA YCDMEAGGGG WTIIQRREDG SVDFQRTWKE YKVGFGNPSG
EYWLGNEFVS QLTNQQRYVL KIHLKDWEGN EAYSLYEHFY LSSEELNYRI
HLKGLTGTAG KISSISQPGN DFSTKDGDND KCICKCSQML TGGWWFDACG
PSNLNGMYYP QRQNTNKFNG IKWYYWKGSG YSLKATTMMI RPADF

Ang?2 nucleic acid sequence
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ctggacgtgt gtttgcccte aagtttgcta agetgetggt ttattactga agaaagaatg tggcagattg ttttctttac tetgagetgt
gatcttgtct tggccgcage ctataacaac tttcggaaga geatggacag cataggaaag aagcaatatc aggtccagea
tgggtectge agetacactt tectectgee agagatggac aactgecgcet cttectccag cecctacgtg teccaatgetg
tgcagaggga cgegeegete gaatacgatg actcggtgea gaggetgeaa gtgetggaga acatcatgga aaacaacact
cagtggctaa tgaagcttga gaattatatc caggacaaca tgaagaaaga aatggtagag atacagcaga atgcagtaca
gaaccagacg gctgtgatga tagaaatagg gacaaacctg ttgaaccaaa cagcggagea aacgeggaag ttaactgatg
tggaagececa agtattaaat cagaccacga gacttgaact tcagetcttg gaacactcec tctcgacaaa caaattggaa
aaacagattt tggaccagac cagtgaaata aacaaattgc aagataagaa cagtttccta gaaaagaagg tgctagetat
ggaagacaagcacatcatce aactacagtc aataaaagaa gagaaagatc agctacaggt gttagtatce aagcaaaatt
ccatcattga agaactagaa aaaaaaatag tgactgccac ggtgaataat tcagttcttc agaagcagea acatgatctc
atggagacag ttaataactt actgactatg atgtccacat caaactctaa ggaccccact gttgctaaag aagaacaaat
cagcttcaga gactgtgctg aagtattcaa atcaggacac accacgaatg geatctacac gttaacatte cctaattcta
cagaagagat caaggcctac tgtgacatgg aagetggagg aggegeetee acaattattc agegacgtga ggatggcage
gttgattttc agaggacttg gaaagaatat aaagtgggat ttggtaacce ttcaggagaa tattggcetgg gaaatgagtt
tgtttcgcaa ctgactaatc agcaacgcta tgtgcttaaa atacacctta aagactggga agggaatgag gettactcat
tgtatgaaca tttctatctc tcaagtgaag aactcaatta taggattcac cttaaaggac ttacagggac agecggeaaa
ataagcagca tcagccaacc aggaaatgat tttagcacaa aggatggaga caacgacaaa tgtatttgca aatgttcaca
aatgctaaca ggaggcetggt gotttgatge atgtggtect tccaacttga acggaatgta ctatccacag aggeagaaca
caaataagtt caacggcatt aaatggtact actggaaagg ctcaggctat tcgctcaagg ccacaaccat gatgatccga
ccagcagatt tctaaacatc ccagtccacce tgaggaactg tctcgaacta ttttcaaaga cttaagceeca gtgeactgaa
agtcacggct gegceactgtg tectettcca ccacagaggg cgtgtgcteg gtgctgacgg gacccacatg ctccagatta
gagcctgtaa actttatcac ttaaacttge atcacttaac ggaccaaage aagaccctaa acatccataa ttgtgattag
acagaacacc tatgcaaaga tgaacccgag gct

oczUo—Lomw»n

W o—

[0061] In some embodiments, the activator of the RTK/Tie2 comprises a polypeptide corresponding
to a fragment of a full length protein. In some embodiments, the activator of the RTK/Tie2
comprises a polypeptide corresponding to a fragment of a full length angiopoietin. In some
embodiments, the activator of the RTK/Tie2 comprises a polypeptide corresponding to a fragment of
the angiopoietin comprises a polypeptide sequence comprising at least 10 amino acids, at least 50
amino acids, at least 100 amino acids, at least 150 amino acids. at least 200 amino acids, at least 250
amino acids, at least 300 amino acids, at least 350 amino acids, or more amino acids in length. In
some embodiments, the activator of the RTK/Tie2 comprising a fragment of angiopoietin comprises
a polypeptide that is encoded from a nucleic acid 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 SEQ ID NO: 4 or
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SEQ ID NO: 13. In some embodiments, the activator of the RTK/Tie2 comprising a fragment of
angiopoietin comprises a polypeptide that is encoded from a nucleic acid 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 Angl (SEQ ID NO: 4). In some embodiments, the activator of the RTK/Tie2
comprising a fragment of angiopoietin 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 SEQ
ID NO: 3 or SEQ ID NO: 12.

[0062] In some embodiments, the activator of the RTK/Tie2 comprises a fragment of Angl. The
fragment of Angl can include: Angl amino acids 1-19, the secretory signaling sequence (S); Angl
aa 20-158, the super clustering domain (SCD); Angl aa 159-255, the coiled-coil oligomeric domain
(CCOD), aa 256-83: and Angl aa 284-498, the fibrinogen-like domain (FLD), which is a functional
domain that binds to RTK/Tie2. In some embodiments, the activator of the RTK/Tie2 comprises a
FLD fragment (functional fragment) of Angl (SEQ ID NO: 5). In some embodiments, the activator
of the RTK/Tie2 comprises a polypeptide 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 SEQ ID NO: 5. In some
embodiments, the activator of the RTK/Tie2 comprises a fragment of Angl that is fused to a soluble
peptide for increasing the solubility of the VEGF inhibitor and the RTK/Tie2 or the activator of the
RTK/Tie2. In some embodiments, the soluble peptide 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 SEQ ID NO: 1 or SEQ ID NO: 2. In some embodiments, the soluble peptide comprises
a polypeptide sequence that is at most 99%, at most 98%, at most 97%, at most 96%, at most 95%, at
most 94%, or at most 93% identical to SEQ ID NO: 1. In some embodiments, the soluble peptide
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 SEQ ID NO: 2. In some embodiments,
the soluble peptide comprises a polypeptide sequence of SEQ ID NO: 2. In some embodiments, a
peptide tag such as a FLAG tag (SEQ ID NO: 10, encoded from nucleic acid sequence of SEQ ID
NO: 11) can be added to the FLD fusion. The additional of the FLAG tag can be used for
pharmacokinetics purposes and measurements. In some embodiments, the activator of the RTK/Tie2
comprising a fragment of Angl is fused to a soluble peptide comprising a polypeptide sequence that
1s 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 SEQ ID NO: 6. In some embodiments, the activator of the RTK/Tie2 comprising a
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fragment of Angl is fused to a soluble peptide comprising a polypeptide sequence of SEQ ID NO:
6. In some embodiments, the activator of the RTK/Tie2 comprising a fragment of Ang]l is fused to a
soluble peptide comprising a polypeptide encoded from a nucleic acid 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
SEQ ID NO: 7. In some embodiments, the activator of the RTK/Tie2 comprising a fragment of
Angl is fused to a soluble peptide comprising a polypeptide encoded from a nucleic acid sequence
of SEQ ID NO: 7. In some embodiments, the activator of the RTK/Tie2 comprising a fragment of
Angl is fused to a soluble peptide comprising 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 SEQ
ID NO: 8. In some embodiments, the activator of the RTK/Tie2 comprising a fragment of Angl is
fused to a soluble peptide comprising a polypeptide sequence of SEQ ID NO: 8. In some
embodiments, the activator of the RTK/Tie2 comprising a fragment of Angl is fused to a soluble
peptide comprising a polypeptide encoded from a nucleic acid 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 SEQ
ID NO: 9. In some embodiments, the activator of the RTK/Tie2 comprising a fragment of Angl is
fused to a soluble peptide comprising a polypeptide encoded from a nucleic acid sequence of SEQ
ID NO: 9. Table 13 illustrates the nucleic acid and the polypeptide sequences of the variations of
the activator of the RTK/Tie2 comprising FLD and soluble polypeptide fusion.

Table 13. Nucleic acid and polypeptide sequences of exemplary activators of the RTK/Tie2
comprising FLD and soluble peptide

Soluble peptide

SE | DLAPQMLRELQETNAALQDVRELLRQQVKEITFLKNTVMECDACG
Q
ID
N
O:
1

Soluble peptide

SE | DLGPQMLRELQETNAALQDVRELLRQQVKEITFLRNTVMECDACG

ID

FLD AA 284-498 of Angl
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SE | DTVHN LVNLCTKEGV LLKGGKREE EKPFRDCADVY QAGFNKSGIY
Q | TIYINNMPEP KKVFCNMDVN GGGWTVIQHR EDGSLDFQRG WKEYKMGFGN
ID | PSGEYWLGNE FIFAITSQRQ YMLRIELMDW EGNRAYSQYD RFHIGNEKQN
N | YRLYLKGHTG TAGKQSSLIL HGADFSTKDA DNDNCMCKCA LMLTGGWWEFD
O: | ACGPSNLNGM FYTAGQNHGK LNGIKWHYFK GPSYSLRSTT MMIRPLDF
5
Angl FLD fusion (for therapeutics)
SE | DLGPQMLRELQETNAALQDVRELLRQQVKEITFLRNTVMECDACG
Q
ID | DTVHN LVNLCTKEGYV LLKGGKREE EKPFRDCADVY QAGFNKSGIY
N | TIYINNMPEP KKVFCNMDVN GGGWTVIQHR EDGSLDFQRG WKEYKMGFGN
O: | PSGEYWLGNE FIFAITSQRQ YMLRIELMDW EGNRAYSQYD RFHIGNEKQN

YRLYLKGHTG TAGKQSSLIL HGADFSTKDA DNDNCMCKCA LMLTGGWWFD
ACGPSNLNGM FYTAGQNHGK LNGIKWHYFK GPSYSLRSTT MMIRPLDF

Angl FLD fusion (for therapeutics)
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~ozgoy

gatctgggceccgcagatgetgegegaactgcaggaaaccaacgeggegetgeaggatgtgcgcgaactgetgegecageaggte
aaagaaattacctttctgcgcaacaccgtgatggaa tgegatgegtgcggce ga cacagtecac aaccttgtea atctttgeac
taaagaaggt gttttactaa agggaggaaa aagagaggaa gagaaaccat ttagagactg tgcagatgta tatcaagcetg
gttttaataa aagtggaatc tacactattt atattaataa tatgccagaa cccaaaaagg tgttttgcaa tatggatgtc
aatgggggag gttggactet aatacaacat cgtgaagatg gaagtctaga tttccaaaga ggetggaagg aatataaaat
gggttttgga aatccctecg gtgaatattg getggggaat gagtttattt ttgecattac cagtcagagg cagtacatge
taagaattga gttaatggac tgggaaggga accgagcecta ttcacagtat gacagattcc acataggaaa tgaaaagcaa
aactataggt tgtatttaaa aggtcacact gggacagcag gaaaacagag cagectgate ttacacggtg ctgatttcag
cactaaagat gctgataatg acaactgtat gtgcaaatgt geecteatgt taacaggagg atgetegttt gatgcttgte
geecctecaa tetaaatgga atgttctata ctgegggaca aaaccatgga aaactgaatg ggataaagtg gcactactte
aaagggccca gttactcctt acgttccaca actatgatga ttcgaccttt agatttttga

FLD fusion with FLAG tag (for pharmacokinetics)

SE

ID

DYKDDDDKDLGPQMLRELQETNAALQDVRELLRQQVKEITFLRNTVMECDACG
MDTVHN LVNLCTKEGV LLKGGKREE EKPFRDCADVY QAGFNKSGIY
TIYINNMPEP KKVFCNMDVN GGGWTVIQHR EDGSLDFQRG WKEYKMGFGN
PSGEYWLGNE FIFAITSQRQ YMLRIELMDW EGNRAYSQYD RFHIGNEKQN
YRLYLKGHTG TAGKQSSLIL HGADFSTKDA DNDNCMCKCA LMLTGGWWFD
ACGPSNLNGM FYTAGQNHGK LNGIKWHYFK GPSYSLRSTT MMIRPLDF

FLD fusion with FLAG tag (for pharmacokinetics)
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SE | gattataaagatgatgatgataaa gatctgggcccgeagatgctgcgegaactgecaggaaaccaacgeggegetgcaggatetg
Q | cgegaactgetgegecageaggtgaaagaaattaccttictgegeaacacegtgatggaa tgegatgegtecggega
ID | cacagtccac aaccttgtca atctttgcac taaagaaggt gttttactaa agggaggaaa aagagaggaa gagaaaccat
N [ ttagagactg tgcagatgta tatcaagctg gttttaataa aagtggaatc tacactattt atattaataa tatgccagaa
O: | cccaaaaagg tgttttgcaa tatggatgte aatgggggag gttggactgt aatacaacat cgtgaagatg gaagtctaga
9 tttccaaaga ggctggaagg aatataaaat gggttttgga aatccctecg gtgaatattg getggggaat gagtttattt
ttgccattac cagtcagagg cagtacatgce taagaattga gttaatggactgggaaggga accgagecta ttcacagtat
gacagattcc acataggaaa tgaaaagcaa aactataggt tgtatttaaa aggtcacact gggacagcag gaaaacagag
cagcctgatc ttacacggte ctgatttcag cactaaagat getgataatg acaactgtat gtgcaaatgt geccteatgt
taacaggagg atggtggttt gatgcttgtg gccectecaa tectaaatgga atgttctata ctgegggaca aaaccatgga
aaactgaatg ggataaagtg gcactacttc aaagggccca gttactcctt acgttccaca actatgatga ttcgaccttt
agatttttga
FLAG Tag
SE | DYKDDDDK
Q
ID
N
O:
10
FLAG Tag
SE | gattataaagatgatgatgataaa
Q
1D
N
O:
11
Antibody

-30-




WO 2023/028004 PCT/US2022/041084

[0063] In some embodiments, the VEGF inhibitor is a VEGF antibody. In some embodiments, the
VEGF antibody 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.

[0064] In some embodiments, the VEGF antibody binds to VEGF and decreases VEGF signaling
transduction pathway. In some embodiments, the VEGF inhibitor, when delivered in combination
with the activator of the RTK/Tie2 by the non-naturally occurring polynucleotide described herein,
synergistically decreases the VEGF signaling transduction pathway in the cell compared to a
decrease of VEGF signaling transduction pathway induced by separately delivering the VEGF
mhibitor and the activator of the RTK/Tie2 (e.g., the VEGF inhibitor and the activator of the
RTK/Tie2 delivered into the cell by two separate vectors) and/or by delivering the VEGF inhibitor
or the activator of the RTK/Tie2 alone. In some embodiments, the VEGF inhibitor, when delivered
in combination with the activator of the RTK/Tie2 by the vector described herein, synergistically
increases the RTK/Tie2 signaling transduction pathway in the cell compared to an increase of
RTK/Tie2 signaling transduction pathway induced by separately delivering the VEGF inhibitor and
the activator of the RTK/Tie2 (e.g., the VEGF inhibitor and the activator of the RTK/Tie2 delivered
into the cell by two separate vectors) and/or by delivering the VEGF inhibitor or the activator of the
RTK/Tie2 alone.

[0065] 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, VEGF148, VEGF162, VEGF165, VEGF165b,
VEGF183, VEGF189, or VEGF206. In some embodiments, the antibody comprises IgG, a Fab, a
Fa(ab)’2, a single-chain fragment variable (scFv), a fragment thereof, or a combination 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 SEQ ID NO: 21,
SEQ ID NO: 22, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQID NO: 35,0ra
combination thereof, or a fragment thereof (Table 13). In some embodiments, the VEGF antibody is

a scFv antibody. In some embodiments, the VEGF scFv antibody comprises a polypeptide sequence
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that 1s 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 SEQ ID NO: 23, or a fragment thereof (Table 14).

Table 14. Non-limiting examples of polypeptide sequences of VEGF antibodies

SE
Q
D
NO

Polypeptide sequence of VEGF antibody

SE

Q
ID

21

NO:

EVQLVESGGGLVQPGGSLRLSCAASGYDFTHY GMNWVRQAPGKGLEWVGWINT
YTGEPTYAADFKRRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPYYYGTSH
WYFDVWGQGTLVTVSS

SE

Q
ID

22

NO:

DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSG
VPSRFSGSGSGIDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVAA

SE

Q
D

23

NO:

EVQLVESGGGLVQPGGSLRLSCAASGYDFTHY GMNWVRQAPGKGLEWVGWINT
YTGEPTYAADFKRRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPYYYGTSH
WYFDVWGQGTLVTVSSGGGGSGGGGSGGGGSGGGGSDIQLTQSPSSLSASVGDR
VTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPSRFSGSGSGTDFTLTIS
SLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVAA

SE

Q
ID

32

NO:

EVQLVESGGGLVQPGGSLRLSCAASGYDFTHY GMNWVRQAPGKGLEWVGWINT
YTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSH
WYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHL

SE

Q
ID

33

NO:

DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVAAPS
VFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SE

Q
D

34

NO:

DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQOQKPGKAPKVLIYFTSSLHSG
VPSRFSGSGSGIDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVAAGG
GGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGYDFTHY GMNW
VRQAPGKGLEWVGWINTYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDT
AVYYCAKYPYYYGTSHWYFDVWGQGTLVTVSS
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SE | Polypeptide sequence of VEGF antibody

ID
NO

SE | MEIVMTQSPSTLSASVGDRVIITCQASEITHSWLAWY QQKPGKAPKLLIYLASTLAS
Q GVPSRFSGSGSGAEFTLTISSLQPDDFATYYCQNVYLASTNGANFGQGTKLTVLGG
ID | GGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCTASGFSLTDYYYMT
NO: | WV RQAPGKGLEWVGFIDPDDDP YYATWAKGRF TISRDNSKNT LYLQMNSLRA
35 | EDTAVYYCAG GDHNSGWGLDIWGQGTLVTVSS

[0066] In some embodiments, the VEGF antibody comprises at least one heavy chain and at least
one light chain. In such scenario, the at least one heavy chain and the at least one light chain can be
expressed separately via the at least two expression cassettes. Additionally, the heavy chain or the
light chain can be further fused to any of the activators of the RTK/Tie2 described herein. For
example, Fig. 7B illustrates a non-limiting example of a VEGF antibody fused to an Angl fragment.
The heavy chain of the VEGF antibody is fused with a soluble polypeptide (hCOMP, SEQ ID NO:
2) and Angl fragment (SEQ ID NO: 5) via a GGGGSG linker (top box, SEQ ID NO: 41), while
the light chain of the anti-VEGF antibody is transcribed separately by a different expression cassette
(lower box, SEQ ID NO: 43). Another example is Fig. 7C, which illustrates another exemplary
AAV vector, where the heavy chain of the VEGF antibody is fused with an Angl fragment (SEQ ID
NO: 5) via a GGGGSG linker (top box, SEQ ID NO: 41), while the light chain of the anti-VEGF
antibody is transcribed separately by a different expression cassette (lower box, SEQ ID NO: 43).
[0067] In some embodiments, the antibody encoded by the non-naturally occurring polynucleotide
described herein is an activator of the RTK/Tie2. In some embodiments, the antibody is an Ang2
antibody. In some embodiments, the binding of the Ang2 antibody decreases the VEGF signaling
transduction pathway described herein. In some embodiments, the binding of Ang2 antibody to
Ang2, when in the presence of the VEGF inhibitor, synergistically decreases the VEGF signaling
transduction pathway compared to the decrease of the VEGF signaling transduction pathway
induced only by the VEGF inhibitor or only by Ang2 antibody.

[0068] In some embodiments, the Ang2 antibody binds to an Ang2 polypeptide or fragment thereof
encoded from a nucleic acid sequence that is least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 99%, or more identical to SEQ ID NO: 13, or a fragment thereof

(Table 15). In some embodiments, the Ang2 antibody binds to an Ang2 polypeptide or fragment
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thereof comprising a peptide sequence that is least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 99%, or more identical to SEQ ID NO: 12, or a fragment thereof
(Table 15). In some embodiments, the Ang2 antibody comprises a polypeptide sequence that is least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or more
identical to SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, or a fragment thereof, or a
combination thereof. In some embodiments, the Ang2 antibody comprises a polypeptide sequence
that is SEQ ID NO: 25 and SEQ ID NO: 26. In some embodiments, the Ang2 antibody comprises a
polypeptide sequence that is SEQ ID NO: 27.

Table 15. Ang2 and Ang2 antibody nucleic acid and polypeptide sequences

SE
Q
1))
N
O | Ang2 and Ang? antibody nucleic acid and polypeptide sequence

Ang?2 nucleic acid sequence
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SE

cZgo

Ang?2 and Ang?2 antibody nucleic acid and polypeptide sequence

>Q9zgR

ctggacgtgt gtttgcccte aagtttgcta agetgetggt ttattactga agaaagaatg
tggcagattg ttttctttac tetgagcetgt gatettgtet tggecgeage ctataacaac
tttcggaaga geatggacag cataggaaag aagcaatatc aggtccagea tgggtectge
agctacactt tccteetgec agagatggac aactgecegct cttectccag ceectacgtg
tccaatgetg tgcagaggga cgegecgete gaatacgatg actcggtgca gaggetgcaa
gtgctggaga acatcatgga aaacaacact cagtggctaa tgaagettga gaattatate
caggacaaca tgaagaaaga aatggtagag atacagcaga atgcagtaca gaaccagacg
gctgtgatga tagaaatagg gacaaacctg ttgaaccaaa cagcggagea aacgeggaag
ttaactgatg tggaagcceca agtattaaat cagaccacga gacttgaact tcagctcttg
gaacactccc tctcgacaaa caaattggaa aaacagattt tggaccagac cagtgaaata
aacaaattgc aagataagaa cagtttccta gaaaagaagg tgctagetat ggaagacaag
cacatcatcc aactacagtc aataaaagaa gagaaagatc agctacaggt gttagtatce
aagcaaaatt ccatcattga agaactagaa aaaaaaatag tgactgccac ggtgaataat tcagttcttc agaagcagcea
acatgatctc atggagacag ttaataactt actgactatg

atgtccacat caaactctaa ggaccccact gttgctaaag aagaacaaat cagcttcaga
gactgtgcetg aagtattcaa atcaggacac accacgaatg gceatctacac gttaacattc
cctaattcta cagaagagat caaggectac tgtgacatgg aagctggagg aggegegtes
acaattattc agcgacgtga ggatggeage gttgattttc agaggacttg gaaagaatat
aaagtgggat ttggtaaccc ttcaggagaa tattggcetgg gaaatgagtt tgtttcgcaa
ctgactaatc agcaacgcta tgtgcttaaa atacacctta aagactggga agggaatgag
gcttactcat tgtatgaaca tttctatcte tcaagtgaag aactcaatta taggattcac
cttaaaggac ttacagggac agccggcaaa ataagcagea tcagecaacc aggaaatgat
tttagcacaa aggatggaga caacgacaaa tgtatttgca aatgttcaca aatgctaaca
ggaggctggt getttgatgc atgtggtect tccaacttga acggaatgta ctatccacag
aggcagaaca caaataagtt caacggcatt aaatggtact actggaaagg ctcaggctat
tcgetcaagg ccacaaccat gatgatccga ccagcagatt tctaaacatc ccagtecace
tgaggaactg tctcgaacta ttttcaaaga cttaagccca gtgcactgaa agtcacggcet
gegceactgtg tectettceca ccacagaggg cgtgtgcteg gtgctgacgg gacccacatg
ctccagatta gagectgtaa actttatcac ttaaacttge atcacttaac ggaccaaage
aagaccctaa acatccataa ttgtgattag acagaacacc tatgcaaaga tgaacccgag
gct

Ang?2 polypeptide sequence
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SE
Q
ID
N
O | Ang2 and Ang? antibody nucleic acid and polypeptide sequence
SE | MWQIVFFTLS CDLVLAAAYN NFRKSMDSIG KKQYQVQHGS CSYTFLLPEM
Q | DNCRSSSSPYVSNAVQRDAP LEYDDSVQRL QVLENIMENN TQWLMKLENY
ID | IQDNMKKEMVEIQQNAVQNQ
N | TAVMIEIGTN LLNQTAEQTR KLTDVEAQVL NQTTRLELQL LEHSLSTNKL
O: | EKQILDQTSE INKLQDKNSF LEKKVLAMED KHIIQLQSIK EEKDQLQVLV
12 | SKQNSIHEEL EKKIVTATVN
NSVLQKQQHD LMETVNNLLT MMSTSNSKDP TVAKEEQISF RDCAEVFKSG
HTTNGIYTLT FPNSTEEIKA YCDMEAGGGG WTIIQRREDG SVDFQRTWKE
YKVGFGNPSG EYWLGNEFVS
QLTNQQRYVL KIHLKDWEGN EAYSLYEHFY LSSEELNYRI HLKGLTGTAG
KISSISQPGN DFSTKDGDND KCICKCSQML TGGWWFDACG PSNLNGMYYP
QRONTNKFNG IKWYYWKGSG YSLKATTMMI RPADF
Ang2 antibody VH polypeptide sequence
SE | QVQLVQSGAE VKKPGASVKVSCKASGYTFTGYYMHW VRQA PGQGLEWMGW
Q | INPNSGGTNYAQKFQGRVTM TRDTSISTAY
ID | MELSRLRSDDTAVYYCARSPNPYYYDSSGYYYPGAFDIWGQGTMVTVSS
N
O:
25
Ang?2 antibody VL polypeptide sequence
SE | SYVLTQPPSV SVAPGQTARI TCGGNNIGSK SVHWYQQKPG QAPVLVVYDD
Q | SDRPSGIPERFSGSNSGNTA TLTISRVEAG DEADYYCQVW DSSSDHWVFG
ID | GGTKLTVLSS
N
O:
26
Ang?2 scFv polypeptide sequence
SE | EVOLVESGGGLVQPGGSLRLSCAASGFTFSSYDIHWVRQATGKGLEWVSAIGPAGD
Q | TYYPGSVKGRFTISRENAKNSLYLQMNSLRAGDTAVYYCARGLITFGGLIAPFDYW
ID | GQGTLVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERATLSCRASQ
N | SVSSTYLAWYQQKPGQAPRLLIYGASSRATGIPDRFSGSGSGT DFTLTISRLE
O: | PEDFAVYYCQ HYDNSQTFGQ GTKVEIKRTVAA

27
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[0069] In some embodiments, the antibody or the antigen-binding fragment thereof of the present
disclosure includes variants or derivatives thereof. For example, a non-human animal may be
genetically modified to produce antibody variants or derivatives. In some embodiments, an antibody
may be a single-domain antibody (sdAb), for example, a heavy chain only antibody (HCAb) VHH,
or nanobody. Non-limiting examples of antigen-binding fragments include Fab, Fab', F(ab')2, dimers
and trimers of Fab IL-6Rs, Fv, scFv, minibodies, dia-, tria-, and tetrabodies, and linear antibodies.
Fab and Fab’ are antigen-binding fragments that comprise the VH and CH1 domains of the heavy
chain linked to the VL and CL domains of the light chain via a disulfide bond. A F(ab’)2 comprises
two Fab or Fab’ that are joined by disulfide bonds. A Fv comprises the VH and VL domains held
together by non-covalent interactions. A scFv (single-chain variable fragment) is a fusion protein
that comprises the VH and VL domains connected by a peptide linker. Manipulation of the
orientation of the VH and VL domains and the linker length may be used to create different forms of
molecules that may be monomeric, dimeric (diabody), trimeric (triabody), or tetrameric (tetrabody).
Minibodies are scFv-CH3 fusion proteins that assemble into bivalent dimers.

[0070] In some embodiments, the antibody is a binding fragment thereof. In some cases, the
antibody is a humanized antibody or binding fragment thereof, a chimeric antibody or binding
fragment thereof, a monoclonal antibody or binding fragment thereof, a multi-specific antibody or
binding fragment thereof, a bispecific antibody or binding fragment thereof, or a single-domain
antibody (e.g. nanobody®) thereof. In some embodiments, the antibody may be a multi-specific
antibody. In some cases, the multi-specific antibody comprises two or more target binding moieties
in which each of the two or more target binding moieties binds specifically to an antigen, and the
two or more antigens are different. In some cases, the multi-specific antibody comprises target
binding moieties that specifically bind to three or more different antigens, four or more different
antigens, or five or more different antigens. In some embodiments, the antibody may be a bispecific
antibody. In some cases, the bispecific antibody or binding fragment includes a Knobs-into-Holes
(KiH), Asymmetric Re-engineering Technology-immunoglobulin (ART-Ig), Triomab quadroma,
bispecific monoclonal antibody (BiMAb, BsmAb, BsAb, bsMab, BS-Mab, or Bi-MAb), FcAAdp,
XmAb, Azymetric, Bispecific Engagement by Antibodies based on the T-cell receptor (BEAT),
Bispecific T-cell Engager (BiTE), Biclonics, Fab-scFv-Fc, Two-in-one/Dual Action Fab (DAF),
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FinomADb, scFv-Fc-(Fab)-fusion, Dock-aNd-Lock (DNL), Adaptir (previously SCORPION),
Tandem diAbody (TandAb), Dual-affinity-ReTargeting (DART), or nanobody.

[0071] In some embodiments, the antibody described herein comprises an IgG framework, an IgA
framework, an IgE framework, or an IgM framework. In some cases, the antibody comprises an IgG
framework (e.g., IgG1, IgG2, IgG3, or I[gG4). In some cases, the antibody comprises an IgGl
framework. In some cases, the antibody comprises an IgG2 (e.g., an IgG2a or IgG2b) framework. In
some cases, the antibody comprises an [gG2a framework. In some cases, the antibody comprises an
IgG2b framework. In some cases, the antibody comprises an IgG3 framework. In some cases, the
antibody comprises an IgG4 framework.

[0072] In some cases, the antibody described herein comprises one or more mutations in a
framework region, e.g., in the CH1 domain, CH2 domain, CH3 domain, hinge region, or a
combination thereof. In some cases, the one or more mutations are to stabilize the antibody and/or to
increase half-life. In some cases, the one or more mutations are to modulate Fc¢ receptor interactions,
to reduce or eliminate Fc effector functions such as FcyR, antibody-dependent cell-mediated
cytotoxicity (ADCC), or complement-dependent cytotoxicity (CDC). In additional cases, the one or
more mutations are to modulate glycosylation.

Inhibitory RNA

[0073] In some embodiments, the activator of the RTK/Tie2 described herein comprises RNA or
DNA. In some cases, the activator of the RTK/Tie2 comprises an inhibitory RNA for modulating a
signaling transduction pathway by decreasing the expression of a protein. In some embodiments, the
inhibitory RNA targets and decreases expression of VEGF. In some embodiments, the inhibitory
RNA targets and decreases expression of an angiopoietin. In some embodiments, the inhibitory RNA
targets and decreases expression of Ang2, leading to the increasing of RTK/Tie2 signaling
transduction pathway. The inhibitory RNA can target and bind to a nucleic acid sequence of Ang2.
In some embodiments, the inhibitory RNA targets and binds to a transcript of Ang2 comprising a
nucleic acid 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 SEQ ID NO: 13. In some instances, RNA comprises
short interfering RNA (siRNA), short hairpin RNA (shRNA), microRNA (miRNA), double-stranded
RNA (dsRNA), transfer RNA (tRNA), ribosomal RNA (tRNA), or heterogeneous nuclear RNA
(hnRNA). In some instances, RNA comprises shRNA. In some instances, RNA comprises miRNA.

In some instances, RNA comprises dsRNA. In some instances, RNA comprises tRNA. In some
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instances, RNA comprises rRNA. In some instances, RNA comprises hnRNA. In some instances, the
RNA comprises siRNA. In some instances, the signaling transduction regulator comprises shRNA.
[0074] In some embodiments, the activator of the RTK/Tie2 comprising inhibitory RNA is from
about 10 to about 50 nucleotides in length. In some instances, the signaling transduction regulator is
from about 10 to about 30, from about 15 to about 30, from about 18 to about 25, from about 18 to
about 24, from about 19 to about 23, or from about 20 to about 22 nucleotides in length. In some
embodiments, the signaling transduction regulator hybridizes to at least 8, 9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, or more contiguous bases of a target sequence described herein.

[0075] In some embodiments, the activator of the RTK/Tie2 comprises a ShRNA for targeting and
decreasing the endogenous expression of Ang2. Fig. 3B, Fig. 5, and Table 10 illustrate the
mhibitory effect of Ang2 shRNA on endogenous Ang2. In some embodiments, the Ang2 shRNA
comprises a nucleic acid sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, or at least 99% identical to any one of SEQ ID NOs: 81-86 (Table 16). In
some embodiments, the Ang2 shRNA comprises a nucleic acid sequence that is any one of SEQ ID
NOs: 81-86. In some embodiments, the Ang2 shRNA comprises a nucleic acid sequence that is SEQ
ID NO: 81. In some embodiments, the Ang2 shRNA comprises a nucleic acid sequence that is SEQ
ID NO: 82. In some embodiments, the Ang2 shRNA comprises a nucleic acid sequence that is SEQ
ID NO: 83. In some embodiments, the Ang2 shRNA comprises a nucleic acid sequence that is SEQ
ID NO: 84. In some embodiments, the Ang2 shRNA comprises a nucleic acid sequence that is SEQ
ID NO: 85. In some embodiments, the Ang2 shRNA comprises a nucleic acid sequence that is SEQ
ID NO: 86. In some embodiments, the Ang2 shRNA does not comprises a nucleic acid sequence
that is SEQ ID NO: 87.

Table 16. Exemplary Ang2 shRNAs

SEQ ID

NO Exemplary Ang2 shRNA Notes

SEQ ID GGTTCAACGGCATTAAAT AtacctgacccataT ATTTAATGC

NO: 81 CGTTGAACCTTTTT Ang2 shRNA 1
SEQ ID GGAAGCTTGAGAATTATAAtacctgacccatal TATAATTCT

NO: 82 CAAGCTTCCTTTTT Ang2 shRNA 2
SEQ ID GTGAAGAACTCAATTATAAtacctgacccataTTATAATTGA

NO: 83 GTTCTTCACTTTTT Ang2 shRNA 3
SEQ ID GTAACATTCCCTAATTCTAtacctgacccataTAGAATTAGG

NO: 84 GAATGTTACTTTTT Ang2 shRNA 4
SEQ ID GACTTGGAAAGAATATAAAtacctgacccataT TTATATTCTT

NO: 85 TCCAAGTCTTTTT Ang2 shRNA 5
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SEQ ID

NO Exemplary Ang2 shRNA Notes

SEQ ID GGTGAAGAACTCAATTATAtacctgacccataTATAATTGAG

NO: 86 TTCTTCACCTTTTT Ang2 shRNA 6

SEQ ID GTGCATATGAACGTAACTAtacctgacccataT AGTTACGTT | Ang2 shRNA

NO: 87 CATATGCACTTTTT scrambled
Methods

Vector construction and delivery

[0076] Described herein are methods for generating the non-naturally occurring polynucleotide

comprising one or more expression cassettes. In some embodiments, the non-naturally occurring

polynucleotide is part of an AAV vector. In some embodiments, the non-naturally occurring

polynucleotide comprises one or more promoters or IRES. Figs. 6-9 and Table 17 illustrate

exemplary AAV vectors showing the non-naturally occurring polynucleotide comprising the

arrangement of the one or more expression cassettes.

Table 17. Exemplary non-naturally occurring polynucleotide for expressing polypeptide

sequence of VEGF inhibitor and Angl fusion
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S | Exemplary vector polypeptide sequence No

E tes

Q

1

D

N

0]

S | EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWIN | AV

E| TYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGT | M

Q| SHWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP | X1

I | VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSN | 03a

D| TKVDKKVEPKSCDKTHLGGGGSGDLGPQMLRELQETNAALQDVRELLRQQVK | :

N| EITFLRNTVMECDACG DTVHN LVNLCTKEGV LLKGGKREE EKPFRDCADVY An

O| QAGFNKSGIY TIYINNMPEP KKVFCNMDVN GGGWTVIQHR EDGSLDFQRG ti-

. | WKEYKMGFGN PSGEYWLGNE FIFAITSQRQ YMLRIELMDW EGNRAYSQYD VE

4 | RFHIGNEKQN YRLYLKGHTG TAGKQSSLIL HGADFSTKDA DNDNCMCKCA GF

1 | LMLTGGWWFD ACGPSNLNGM FYTAGQNHGK LNGIKWHYFK GPSYSLRSTT | -

MMIRPLDF (Fa

b)2
Lin
ker
hC
O
MP
An
gl
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S | Exemplary vector polypeptide sequence No

E tes

Q

1

D

N

0]

S | EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWIN | AV

E| TYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGT | M

Q| SHWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP | X1

I | VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSN | 03a

D| TKVDKKVEPKSCDKTHLGGGGSGDTVHNLVNLCTKEGVLLKGGKREEEKPFRD | :

N| CADVYQAGFNKSGIYTIYINNMPEPKKVFCNMDVNGGGWTVIQHREDGSLDFQ | An

O| RG WKEYKMGFGN PSGEYWLGNEFIFAITSQRQYMLRIELMDWEGNRAYSQYD | ti-

. | RFHIGNEKQN YRLYLKGHTG TAGKQSSLIL HGADFSTKDA DNDNCMCKCA VE

4 | LMLTGGWWFD ACGPSNLNGM FYTAGQNHGK LNGIKWHYFK GPSYSLRSTT | GF

2 | MMIRPLDF -
(Fa
b)2
Lin
ker
An
gl;
no
hC
O
MP
CH

S | DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHS | AV

E | GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVA | M

Q| APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE | X1

1 | QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 03a

D :

N An

0] ti-

: VE

4 GF

3 -
(Fa

b)2
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S | Exemplary vector polypeptide sequence No
E tes
Q
1
D
N
0]
Lin
ker
hC
0]
MP
An
gl;
CL
S | LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVFCTKTSDTVC | Du
E | DSCEDSTYTQLWNWYVPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCAL | al
Q| SKQEGCRLCAPLRKCRPGFGVARPGTETSDVVCKPCAPGTFSNTTSSTDICRPHQ | Tra
I | ICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPVSTRSQHTQPTPEPSTAPS | nsg
D | TSFLLPMGPSPPAEGSTGDEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM | ene
N| ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV |:
O| LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMT | AV
. | KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD | M
4 | KSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK X-
4 11
0:h
CO
MP
An
el.
FL
D;
VE
GF

Tra
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[0077] The non-naturally occurring polynucleotide can be readily introduced into a host cell, e.g,,
mammalian, bacterial, yeast, or insect cell by any method in the art. For example, the non-naturally
occurring polynucleotide can be transferred into a host cell by physical, chemical, or biological
means. In some embodiments, the non-naturally occurring 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.

[0078] Physical methods for introducing the non-naturally occurring polynucleotide encoding into
the cell can include calcium phosphate precipitation, lipofection, particle bombardment,
microinjection, gene gun, electroporation, and the like. One method for the introduction of the non-
naturally occurring polynucleotide a host cell is calcium phosphate transfection.

[0079] Chemical means for introducing the non-naturally occurring 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 non-naturally occurring polynucleotide or vector encoding the non-
naturally occurring polynucleotide with targeted nanoparticles.

[0080] 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 non-naturally
occurring polynucleotide or vector encoding the non-naturally occurring 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 non-naturally occurring 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
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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.

[0081] 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 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.

[0082] 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 non-naturally
occurring 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,
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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.

[0083] In some cases, the non-naturally occurring 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 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.
[0084] In some embodiments, the non-naturally occurring 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, AAV comprises a serotype, including AAV1 , AAV2, AAV4, AAVS, AAV6,
AAV7, AAVS, AAV9, AAV10, AAV11, AAV12, or a combination thereof. 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 is AAV2 and variants AAV2.N53
and AAV2.N54 which are used in the examples of the invention. Chimeric AAVs are also

contemplated that may contain at least 2 AAV serotypes. In some cases, at least 3, at least 4, at least
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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, 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 VPI1, 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.

[0085] In some instances, the viral vector is a chimeric viral vector, comprising viral portions from
two or more viruses. In additional instances, the viral vector is a recombinant viral vector. In some
cases, the vector comprises additional features. Additional features can comprise sequences such as
tags, signaling peptides, intronic sequences, promoters, stuffer sequences, and the like. In some
cases, the vector comprises a signaling peptide. A signaling peptide is sometimes referred to as
signaling 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 signaling peptides. A signaling peptide can be of any length but typically from 15-30
amino acids long. A signaling 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 signaling peptides can be utilized and include but are not
limited to: human antibody heavy chain (Vh), human antibody light chain (V1), and aflibercept.
[0086] In an embodiment, an additional feature of the vector includes promoter. Promoter is
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 IRNA. 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. In some cases, the promoters can be inducible promoters. Various promoters are contemplated
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and can be employed in the vectors of the disclosure. In an embodiment, a promoter is: a
cytomegalovirus (CMV) 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 (CaMKIlIa) promoter, a GAL1 promoter, a GAL 10
promoter, a TEF1 promoter, a glyceraldehyde 3-phosphage dehydrogenase (GDS) promoter, an
ADHI1 promoter, a CaMV35S promoter, a Ubi promoter, a human polymerase III RNA (H1)
promoter, a U6 promoter, a polyadenylated construct thereof, and any combination thereof. In some
cases, the promoter is the CMV promoter.

[0087] In some embodiments, the vector comprising the at least two expression cassettes under
expression control of two different promoters. Such arrangement allows the two signaling
transduction regulators to be expressed simultaneously or in a desired sequential order in a cell. For
example, the vector comprising the VEGF inhibitor and Angl protein can be engineered to
constitutively express the VEGF inhibitor (e.g., the VEGF inhibitor is under the control of a CMV
promoter), while the Angl protein can be expressed at a later time (e.g., the Angl protein is under
the control of an inducible promoter). In some cases, the use of two promoters also allow modulating
the expressions of the two signaling transduction regulators. For example, VEGF inhibitor can be
driven by a promoter with a strong expression activity in a specific cell type, while the Angl protein
1s driven by a different promoter with a weaker expression activity in the same cell type.

[0088] 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, HeL a 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.

[0089] 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., CaPQO4
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
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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.

[0090] To engineer a cell, a plurality of cells may be contacted with an isolated non-naturally
occurring nucleic acid. 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.

[0091] 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 AAV 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 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.

[0092] In an aspect, provided is also a plurality of AAV particles (containing the non-naturally
occurring polynucleotide described herein) isolated from an engineered cell. A viral titer can be from
about 10? vp/mL, about 103 vp/mL, about 10* vp/mL, about 10> vp/mL, about 10° vp/mL, about 10’
vp/mL, about 10® vp/mL, or up to about 10°vp/mL. A viral titer can be from about 10> GC/mL, about
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10° GC/mL, about 10* GC/mL, about 10’ GC/mL, about 10 GC/mL, about 107 GC/mL, about 103
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, 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 MOV, 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.

[0093] 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, 1.0 x 10° vg, 1.0 x 10'° 1.0x 10" vg, 3.0x 10" vg, 6 X 10 vg, 8.0 x 1o vg, 1.0 x 10'? vg,
1.0x 108 vg, 1.0 x 10" vg, 1.0 x 10 vg, or up to 1.5 x 10'° vg. Compositions of viral particles can
be cryopreserved or otherwise stored in suitable containers.

[0094] 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-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,
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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 331-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.

[0095] 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 AAV capsid protein.

Treatment

[0096] Provided herein are methods of treating a disease or condition described here. A method of
treatment can comprise introducing to a subject in need a non-naturally occurring polynucleotide, an
AAYV vector comprising the non-naturally occurring polynucleotide, or an AAV comprising the non-
naturally occurring polynucleotide. 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
non-naturally occurring polynucleotide, the AAV vector comprising the non-naturally occurring
polynucleotide, or the AAV comprising the non-naturally occurring polynucleotide. In some
embodiments, administration is by any suitable mode of administration, including systemic
administration (e.g., intravenous, inhalation, vitreous, or etc.). In some embodiments, the subject is
human.

[0097] In some embodiments, the non-naturally occurring polynucleotide, the AAV vector
comprising the non-naturally occurring polynucleotide, the AAV comprising the non-naturally
occurring polynucleotide, 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
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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.

[0098] In some embodiments, the method comprises administering the non-naturally occurring
polynucleotide, the AAV vector comprising the non-naturally occurring polynucleotide, the AAV
comprising the non-naturally occurring polynucleotide, 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 parenteral,
intravenous, subcutaneous, intramuscular, intradermal, intraperitoneal, intracerebral, subarachnoid,
intraocular, intrasternal, ophthalmic, endothelial, local, intranasal, intrapulmonary, rectal,
intraarterial, intrathecal, inhalation, intralesional, intradermal, 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.

[0099] In some embodiments, the method comprises administering the non-naturally occurring
polynucleotide, the AAV vector comprising the non-naturally occurring polynucleotide, the AAV
comprising the non-naturally occurring polynucleotide, or the pharmaceutical composition by
intravenous infusion. In some embodiments, the non-naturally occurring polynucleotide, the AAV
vector comprising the non-naturally occurring polynucleotide, the AAV comprising the non-
naturally occurring polynucleotide, or the pharmaceutical composition is administered by slow
continuous infusion over a long period, such as more than 24 hours. In some embodiments, t the
non-naturally occurring polynucleotide, the AAV vector comprising the non-naturally occurring
polynucleotide, the AAV comprising the non-naturally occurring polynucleotide, or the
pharmaceutical composition is administered as an intravenous injection or a short infusion. In some
embodiments, t the non-naturally occurring polynucleotide, the AAV vector comprising the non-
naturally occurring polynucleotide, the AAV comprising the non-naturally occurring polynucleotide,
or the pharmaceutical composition is administered via vitreous route. In some embodiments, the
non-naturally occurring polynucleotide, the AAV vector comprising the non-naturally occurring

polynucleotide, the AAV comprising the non-naturally occurring polynucleotide, or the
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pharmaceutical composition 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.
[00100] In some embodiments, the non-naturally occurring polynucleotide, the AAV vector
comprising the non-naturally occurring polynucleotide, the AAV comprising the non-naturally
occurring polynucleotide, or the pharmaceutical composition 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 embodiments, the non-naturally
occurring polynucleotide or a pharmaceutical composition comprising the non-naturally occurring
polynucleotide 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.

[00101] The non-naturally occurring polynucleotide, the AAV vector comprising the non-naturally
occurring polynucleotide, the AAV comprising the non-naturally occurring polynucleotide, or the
pharmaceutical composition e may be administered to a subject before the onset of the symptoms.
The non-naturally occurring polynucleotide, the AAV vector comprising the non-naturally occurring
polynucleotide, the AAV comprising the non-naturally occurring polynucleotide, or the
pharmaceutical composition 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.
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[00102] Actual dosage levels of an agent of the disclosure (e.g., the non-naturally occurring
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 variety of pharmacokinetic factors
including the activity of the particular compositions of the present invention 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.

[00103] 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.

[00104] The non-naturally occurring polynucleotide, the AAV vector comprising the non-naturally
occurring polynucleotide, the AAV comprising the non-naturally occurring polynucleotide, or the
pharmaceutical composition 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
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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 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.

[00105] 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.

[00106] 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 (EOGQG), 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.

[00107] 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
(EOQG), 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-
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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)).

[00108] In some embodiments, the non-naturally occurring polynucleotide, the AAV vector
comprising the non-naturally occurring polynucleotide, the AAV comprising the non-naturally
occurring polynucleotide, or 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 a
comparable cell that is not contacted with the non-naturally occurring polynucleotide, the AAV
vector comprising the non-naturally occurring polynucleotide, the AAV comprising the non-
naturally occurring polynucleotide, or the pharmaceutical composition. In some embodiments, the
non-naturally occurring polynucleotide, the AAV vector comprising the non-naturally occurring
polynucleotide, the AAV comprising the non-naturally occurring polynucleotide, or 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 a comparable cell that is treated
with a comparable VEGF inhibitor and a RTK/Tie2 or an activator of a RTK/Tie2 encoded from two
different non-naturally occurring polynucleotides. In some embodiments, the non-naturally
occurring polynucleotide, the AAV vector comprising the non-naturally occurring polynucleotide,
the AAV comprising the non-naturally occurring polynucleotide, or the pharmaceutical composition
decreases blood vessel leakage 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 a comparable cell that is not contacted with the non-naturally
occurring polynucleotide, the AAV vector comprising the non-naturally occurring polynucleotide,
the AAV comprising the non-naturally occurring polynucleotide, or the pharmaceutical composition.
In some embodiments, the non-naturally occurring polynucleotide, the AAV vector comprising the
non-naturally occurring polynucleotide, the AAV comprising the non-naturally occurring
polynucleotide, or the pharmaceutical composition decreases blood vessel leakage 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 a comparable
cell that is treated with a comparable VEGF inhibitor and a comparable RTK/Tie2 or the activator of
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the RTK/Tie2 encoded from two different non-naturally occurring polynucleotides. In some
embodiments, the non-naturally occurring polynucleotide, the AAV vector comprising the non-
naturally occurring polynucleotide, the AAV comprising the non-naturally occurring polynucleotide,
or the pharmaceutical composition decreases inflammation 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 a comparable cell that is not contacted with the
non-naturally occurring polynucleotide, the AAV vector comprising the non-naturally occurring
polynucleotide, the AAV comprising the non-naturally occurring polynucleotide, or the
pharmaceutical composition. In some embodiments, the non-naturally occurring polynucleotide, the
AAYV vector comprising the non-naturally occurring polynucleotide, the AAV comprising the non-
naturally occurring polynucleotide, or the pharmaceutical composition decreases inflammation 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 a comparable
cell that is treated with a comparable VEGF inhibitor and a RTK/Tie2 or the activator of the
RTK/Tie2encoded from two different non-naturally occurring polynucleotides.

[00109] 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.

[00110] 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
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disease or condition after treatment. Suitable animal models include mouse models, primate models,
rat models, canine models, and the like.

Pharmaceutical compositions

[00111] Described herein are pharmaceutical compositions comprising the non-naturally occurring
polynucleotide, the AAV vector comprising the non-naturally occurring polynucleotide, or the AAV
comprising the non-naturally occurring polynucleotide described herein. In some embodiments, the
pharmaceutical composition further comprise 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 non-
naturally occurring polynucleotide, the AAV vector comprising the non-naturally occurring
polynucleotide, or the AAV comprising the non-naturally occurring 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, 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.

[00112] For in vivo delivery, the non-naturally occurring polynucleotide, AAV vector, or AAV
virion comprising the non-naturally occurring polynucleotide 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,
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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[00113] 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 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.
[00114] 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.

[00115] 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 1s 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.
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[00116] 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 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 108 to about 1 x 10'° “vector genomes”.

[00117] 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 10° vg, 1.0 x 10'°, 1.0 x 10! vg, 3.0 x 10! vg,
6x 10" vg,8.0x 10" vg, 1.0x 102 vg, 1.0x 108 vg, 1.0x 10" vg, 1.0 x 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 108 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 108 to about 10" of the engineered
AAYV virions. Other effective dosages can be readily established by one of ordinary skill in the art
through routine trials establishing dose response curves.

[00118] 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.

[00119] 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.
[00120] In some aspects, a subject can be screened via genetic testing for a mutation before, during,
and/or after administration of a pharmaceutical composition provided herein. Relevant genes that
can be screened for mutations include RPE65, CRB1, AIPL1, CFH, or RPGRIP.

[00121] 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
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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.

[00122] 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, 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.

[00123] 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.

[00124] 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.

[00125] 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
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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
ijection also contain additives such as 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 1s
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.

[00126] For intravenous injections or drips or infusions, the pharmaceutical composition described
herein is formulated in aqueous solutions, preferably in physiologically compatible buffers such as
Hank’s solution, Ringer’s solution, or physiological saline buffer. For transmucosal administration,
penetrants appropriate to the barrier to be permeated are used in the formulation. Such penetrants are
generally known in the art. For other parenteral injections, appropriate formulations include aqueous
or nonaqueous solutions, preferably with physiologically compatible buffers or excipients. Such
excipients are known.

[00127] Parenteral injections may involve bolus injection or continuous infusion. Pharmaceutical
composition for injection may be presented in unit dosage form, e.g., in ampoules or in multi dose
containers, with an added preservative. The composition described herein may be in a form suitable
for parenteral injection as a sterile suspensions, solutions or emulsions in oily or aqueous vehicles,
and may contain formulatory agents such as suspending, stabilizing and/or dispersing agents. In one
aspect, the active ingredient is in powder form for constitution with a suitable vehicle, e.g., sterile
pyrogen-free water, before use.

[00128] For administration by inhalation, a therapeutic agent is formulated for use as an aerosol, a
mist or a powder. Pharmaceutical compositions described herein are conveniently delivered in the

form of an aerosol spray presentation from pressurized packs or nebulizers, with the use of a suitable
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propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be determined
by providing a valve to deliver a metered amount. Capsules and cartridges of, such as, by way of
example only, gelatin for use in an inhaler or insufflator may be formulated containing a powder mix
of the therapeutic agent described herein and a suitable powder base such as lactose or starch.
Formulations that include a pharmaceutical composition are prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives, fluorocarbons, and/or other solubilizing or
dispersing agents known in the art. Preferably these compositions and formulations are prepared
with suitable nontoxic pharmaceutically acceptable ingredients. The choice of suitable carriers is
dependent upon the exact nature of the nasal dosage form desired, e.g., solutions, suspensions,
ointments, or gels. Nasal dosage forms generally contain large amounts of water in addition to the
active ingredient. Minor amounts of other ingredients such as pH adjusters, emulsifiers or dispersing
agents, preservatives, surfactants, gelling agents, or buffering and other stabilizing and solubilizing
agents are optionally present. Preferably, the nasal dosage form should be isotonic with nasal
secretions.

[00129] Pharmaceutical preparations for oral use are obtained by mixing one or more solid excipient
with one or more of the compositions described herein, optionally grinding the resulting mixture,
and processing the mixture of granules, after adding suitable auxiliaries, if desired, to obtain tablets
or dragee cores. Suitable excipients include, for example, fillers such as sugars, including lactose,
sucrose, mannitol, or sorbitol; cellulose preparations such as, for example, maize starch, wheat
starch, rice starch, potato starch, gelatin, gum tragacanth, methylcellulose, microcrystalline cellulose,
hydroxypropylmethylcellulose, sodium carboxymethylcellulose; or others such as:
polyvinylpyrrolidone (PVP or povidone) or calcium phosphate. If desired, disintegrating agents are
added, such as the cross linked croscarmellose sodium, polyvinylpyrrolidone, agar, or alginic acid or
a salt thereof such as sodium alginate. In some embodiments, dyestuffs or pigments are added to the
tablets or dragee coatings for identification or to characterize different combinations of active
therapeutic agent doses.

[00130] 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,
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disintegration agents, filling agents, surfactants, solubilizers, stabilizers, lubricants, wetting agents,
and diluents.

[00131] 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.

[00132] 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.

[00133] Buccal formulations are administered using a variety of formulations known in the art. In
addition, the buccal dosage forms described herein may further include a bioerodible (hydrolysable)
polymeric carrier that also serves to adhere the dosage form to the buccal mucosa. For buccal or
sublingual administration, the compositions may take the form of tablets, lozenges, or gels
formulated in a conventional manner.

[00134] For intravenous injections, a pharmaceutical composition is optionally formulated in
aqueous solutions, preferably in physiologically compatible buffers such as Hank’s solution,
Ringer’s solution, or physiological saline buffer. For transmucosal administration, penetrants
appropriate to the barrier to be permeated are used in the formulation. For other parenteral injections,
appropriate formulations include aqueous or nonaqueous solutions, preferably with physiologically

compatible buffers or excipients.
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[00135] Parenteral injections optionally involve bolus injection or continuous infusion. Formulations
for injection are optionally presented in unit dosage form, e.g., in ampoules or in multi dose
containers, with an added preservative. In some embodiments, a pharmaceutical composition
described herein is in a form suitable for parenteral injection as a sterile suspensions, solutions or
emulsions in oily or aqueous vehicles, and contain formulatory agents such as suspending,
stabilizing and/or dispersing agents. The compositions for parenteral administration include aqueous
solutions of an agent that modulates the activity of a carotid body in water soluble form.
Additionally, suspensions of an agent that modulates the activity of a carotid body are optionally
prepared as appropriate, e.g., oily injection suspensions.

[00136] Conventional formulation techniques include, e.g., one or a combination of methods: (1) dry
mixing, (2) direct compression, (3) milling, (4) dry or non-aqueous granulation, (5) wet granulation,
or (6) fusion. Other methods include, e.g., spray drying, pan coating, melt granulation, granulation,
fluidized bed spray drying or coating (e.g., wurster coating), tangential coating, top spraying,
tableting, extruding and the like.

[00137] In some embodiments, the pharmaceutical composition is provided that include particles of
a therapeutic agent and at least one dispersing agent or suspending agent for oral administration to a
subject. The formulations may be a powder and/or granules for suspension, and upon admixture with
water, a substantially uniform suspension is obtained.

[00138] 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, sodium borate, sodium
citrate, sodium acetate, sodium lactate and tris-hy droxymethylaminomethane; 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.

[00139] 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.

Kits
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[00140] Disclosed herein, in some embodiments, are kits for using the non-naturally occurring
polynucleotide, the AAV vector comprising the non-naturally occurring polynucleotide, AAV
comprising the non-naturally occurring polynucleotide, or the pharmaceutical composition 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 the non-naturally occurring polynucleotide, the AAV vector comprising the non-naturally
occurring polynucleotide, AAV comprising the non-naturally occurring polynucleotide or the
pharmaceutical composition.

[00141] In some embodiments, the kits described herein comprise components for selecting for a
homogenous population of AAV containing the non-naturally occurring 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), single-molecular array (Simoa), PCR, and qPCR. 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.

[00142] Instructions for use may be included in the kit. In some embodiments, the kit comprises
instructions for administering the non-naturally occurring polynucleotide, the AAV vector
comprising the non-naturally occurring polynucleotide, or the pharmaceutical composition 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 non-naturally occurring polynucleotide, the AAV vector
comprising the non-naturally occurring polynucleotide, or the AAV comprising the non-naturally
occurring polynucleotide). In some embodiments, the kit comprises instructions for thawing or
otherwise restoring biological activity of the non-naturally occurring polynucleotide, the AAV
vector comprising the non-naturally occurring polynucleotide, or the AAV comprising the non-
naturally occurring polynucleotide, which may have been cryopreserved, lyophilized, or cryo-
hibemnated during storage or transportation. In some embodiments, the kit comprises instructions for

measuring the viability of the restored non-naturally occurring polynucleotide, the AAV vector
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comprising the non-naturally occurring polynucleotide, or the AAV comprising the non-naturally
occurring polynucleotide to ensure efficacy for its intended purpose (e.g., therapeutic efficacy if used
for treating a subject).

[00143] 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).

[00144] Use of absolute or sequential terms, for example, “will,” “will not,” “shall,” “shall not,”

2 < 25 <

must not,” “first,” “initially,

2 2

“must, next,” “subsequently,” “before,” “after,” “lastly,” and
“finally,” are not meant to limit scope of the present embodiments disclosed herein but as exemplary.
[00145] 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.”

[00146] 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.

[00147] 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.

[00148] 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.

[00149] 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
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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.

[00150] 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.

[00151] 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 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.

[00152] 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
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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.

EXAMPLES
[00153] 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. AAV vector designs and expression studies

[00154] Example 1 illusirates experniments for measuring the expression levels of the VEGF
mnhibitor in combination with either: Angl protein (full length or fragment}; or Ang2 inhibitory RNA
{e.g., Ang2 shRNA) with Ang2 mhibitory RNA inhibition determined by endogenous Ang2

expression level.

Materials and Methods

[00155] The standard methods were used for the molecular cloning of DNA constructs encoding
VEGF antagonists (Aflibercept, Lucentis, anti-VEGF F(ab)’, and single chain fragment of variable
regions (scFv), hCOMP-Angl-FLD, and hCOMP-Angl-FLD-FLAG, Ang2 antibody scFv and Ang2
short hairpin RNA fragments. These proteins of interests (POIs) are listed in the Table 1. Non-
limiting exemplary AAV vectors comprising different combinations of VEGF inhibitor and activator
of the RTK/Tie2 for modulating Angl or Ang2 expression are listed in Table 2. Table 3 lists DNA
primers used for PCR amplifications and DNA sequencing analyses of the AAV vectors and the

expression cassettes described herein.

Table 1. Summary of building blocks of peptides for the therapeutic protein and AAV

construction
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Table 2. Molecular cloning of plasmids encoding proteins and combinations via the use of

exemplary AAYV vector for VEGF inhibition and modulation of Angl or Ang2 expression

AMIO71-pFB-scCMV-SV40intron-Vh-hCOMP-Ang1-FLAG was created by assembling the
hCOMP-Angl-FLAG fragment PCR-amplified from AMI063 with primers A095, A096, and
A097 into the AfIII and Xhol sites of AMI0O60

AMIO77-pFB-scCMV-SV40intron-Vh-hCOMP-Ang1-FLAG-GC was created by assembling the
codon-optimized hCOMP-Ang1-GC-FLAG fragment PCR-amplified from Twist synthesized
DNA with primers A095 and A135 into the AfIII and Xhol sites of AMI071

AMI136-pFB-CMV-SV40in-Aflibercept-GCRS(TCC)-CMV-SV40in-hCOMP-Angl was created
by assembling the CMV-SV40in-Aflibercept-GCRS (TCC) fragment PCR-amplified from
AMI120 with primers A426 and A427 into the Kpnl sites of AMI092

AMI142-pFB-CMV-SV40in-Aflibercept-GCRS(TCC)-Furin-F2A-hCOMP-Ang1 was created by
assembling the Furin-F2A-hCOMP-Angl fragment PCR-amplified with primers A522, A523, and
AS524, into the BstBI sites of AMI136

AMI143-pFB-CMV-SV40in-Aflibercept-GCRS(TCC)-QBI_SP163-hCOMP-Ang1 was created by
assembling the joined PCR fragment (the QBI SP163 fragment PCR-amplified with primers A525
and A526, and AMI131 as template; the hCOMP-Angl fragment PCR-amplified with primers
AS527 and A524, and AMIO63 as template, and these two fragments were joined together by PCR
with primers A525 and A524) into the BstBI sites of AMI136

AMI144-pFB-CMV-SV40in-Aflibercept-GCRS(TCC)-4xGGGGS-hCOMP-Ang1 was created by
assembling the 4xGGGGS-hCOMP-Ang] fragment PCR-amplified with primers A528 and A529,
and AMIO063 as template into the BstBI sites of AMI136

AMI145-pFB-scCMV-SV40in-Aflibercept-GCRS(TCC)-hU6-shRNA1-Ang2 was created by
assembling the hU6-shRNA1-Ang?2 fragment PCR-amplified with primers A530 and A531 and
V402 as template into Sphl site of AMI120

AMI146-pFB-scCMV-SV40in-Vh-Ang2-10xHis was created by assembling the Vh-Ang2-10xHis
fragment PCR-amplified with primers A532 and A533 and Ang2 purchased from Sinobiological
HG10691-CH) as template into the AflII and Xhol sites of AMI071

AMI147-, AMI148-, AMI149-, AMI150-, AMI151-, and AMI152-pFB-scCMV-SV40in-
Aflibercept-GCRS(TCC)-hU6-shRNA2-, 3-, scramble-, 4-, 5-, and 6-Ang2 were created by
ligating the annealed oligo pairs A534-A535, A536-A537, A544-A545, A546-A547, A548-A549,
A550-A551 respectively into the Sphl and HindIII sites of AMI145
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AMI153-pFB-CMV-SV40in-Aflibercept-GCRS(TCC)-CMV-SV40in-hCOMP-Ang1-GC was
created by assembling the hCOMP-Angl-GC-pA fragment PCR-amplified with primers A095,
A555, and AS556, and Twist synthesized hCOMP-Ang1-GC DNA fragment as template into the
AfIIT and PmlI sites of AMI136

AMI154-pFB-CMV-SV40in-Aflibercept-GCRS(TCC)-Furin-F2A-hCOMP-Ang1-GC was created
by assembling the hCOMP-Angl-pA fragment PCR-amplified with primers A095, A555 and
A556, and Twist synthesized hCOMP-Ang1-GC DNA fragment as template into the AfIIT and
PmlI sites of AMI142

AMI155-pFB-CMV-Lucentis-ScFv-GC-Furin-F2A-hCOMP-Ang1-GC

AMI156-pFB-CMV-Vh-Lucentis-ScFv-GC-CMV-Vh-hCOMP-Ang1-GC was created by
assembling the Lucentis-ScFv fragment PCR-amplified with primers A579 and A580, and
AMI157 as template into the Kpnl sites of AMI153

AMI157-pFB-scCMV-SV40in-Lucentis-ScFv-GC-hU6-shRNA1-Ang2 was created by first PCR-
amplifying the 5’-Lucentis ScFv fragment with primers A270 and A565 and Twist-Luc-Vh-opt
DNA fragment as template, and the 3’-Lucentis fragment with primers A564, A558 and A561,
and Twist Luc-VI-Furin-F2 A-opt as template, then joining these two PCR fragments with primers
A270 and A561, and finally assembling the joined PCR fragment into the Stul and BstBI sites of
AMI145

AMI158-pFB-scCMV-SV40in-Lucentis-ScFv-GC-hU6-shRNA2-Ang?2 was created by first PCR-
amplifying the 5’-Lucentis ScFv fragment with primers A270 and A565 and Twist-Luc-Vh-opt
DNA fragment as template, and the 3’-Lucentis fragment with primers A564, A558 and A561,
and Twist Luc-VI-Furin-F2 A-opt as template, then joining these two PCR fragments with primers
A270 and A561, and finally assembling the joined PCR fragment into the Stul and BstBI sites of
AMI147

AMI159-pFB-scCMV-SV40in-Lucentis-ScFv-GC-hU6-shRNA3-Ang?2 was created by first PCR-
amplifying the 5’-Lucentis ScFv fragment with primers A270 and A565 and Twist-Luc-Vh-opt
DNA fragment as template, and the 3’-Lucentis fragment with primers A564, A558 and A561,
and Twist Luc-VI-Furin-F2 A-opt as template, then joining these two PCR fragments with primers
A270 and A561, and finally assembling the joined PCR fragment into the Stul and BstBI sites of
AMI148

AMI160-pFB-scCMV-SV40in-Lucentis-ScFv-GC-hU6-shRNA4-Ang2 was created by first PCR-
amplifying the 5’-Lucentis ScFv fragment with primers A270 and A565 and Twist-Luc-Vh-opt
DNA fragment as template, and the 3’-Lucentis fragment with primers A564, A558 and A561,
and Twist Luc-VI-Furin-F2 A-opt as template, then joining these two PCR fragments with primers
A270 and A561, and finally assembling the joined PCR fragment into the Stul and BstBI sites of
AMI150

AMI161-pFB-scCMV-SV40in-Lucentis-ScFv-GC-hU6-shRNAS-Ang2 was created by first PCR-
amplifying the 5’-Lucentis ScFv fragment with primers A270 and A565 and Twist-Luc-Vh-opt
DNA fragment as template, and the 3’-Lucentis fragment with primers A564, A558 and A561,
and Twist Luc-VI-Furin-F2 A-opt as template, then joining these two PCR fragments with primers
A270 and A561, and finally assembling the joined PCR fragment into the Stul and BstBI sites of
AMI1S51

AMI162-pFB-scCMV-SV40in-Lucentis-ScFv-GC-hU6-shRNA6-Ang?2 was created by first PCR-
amplifying the 5’-Lucentis ScFv fragment with primers A270 and A565 and Twist-Luc-Vh-opt
DNA fragment as template, and the 3’-Lucentis fragment with primers A564, A558 and A561,
and Twist Luc-VI-Furin-F2A-opt as template, then joining these two PCR fragments with primers
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A270 and A561, and finally assembling the joined PCR fragment into the Stul and BstBI sites of
AMI152

AMI163-pFB-scCMV-SV40in-Lucentis-ScFv-GC-hU6-shRNA-scramble-Ang2 was created by
first PCR-amplifying the 5’-Lucentis ScFv fragment with primers A270 and A565 and Twist-Luc-
Vh-opt DNA fragment as template, and the 3’-Lucentis fragment with primers A564, A558 and
A561, and Twist Luc-VI-Furin-F2A-opt as template, then joining these two PCR fragments with
primers A270 and A561, and finally assembling the joined PCR fragment into the Stul and BstBI
sites of AMI149

AMI166-pFB-CMV-SV40in-VEGF-Trap-CMV-SV40in-TNFa-ScFv was created by PCR
amplification of the TNFa-ScFv fragment with primers A581 and A582 and AMI095 as template
The PCR fragment was cloned into the AfIII and PmlI sites of AMI136 through HiFi reaction

AMI167-pFB-CMV-SV40in-Lucentis-ScFv-CMV-SV40in-TNFa-ScFv was created by PCR
amplify the TNFa-ScFv fragment with primers A581 and A582 and AMIO9S5 as template The PCR
fragment was cloned into the AfIIT and PmlI sites of AMI156 through HiFi reaction

AMI169-pFB-scCMV-SV40 intron-Vh-CNP-Furin-F2 A-Vh-Lucentis-ScFv was created by PCR
amplification of a Furin-F2A fragment with primers A585 and A052 and A155 as template, a
Lucentis ScFv fragment with primers A581 and A561 and AMI156 as template, joining both PCR
fragments together with primers AAS85 and A561, and ligating to the BstBI and Xcml sites of
AMI087 via HiFi assembly

Table 3. DNA primers used for PCR amplifications and DNA sequencing analyses

It | Pri | DNA Sequence SE
e | me Q
m|r 1D
1D NO

1 | A0 | STCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGACCTGGGCCCCCA | SE
95 | GAT-3’ Q
ID

NO:

101

2 | A0 | S>-TCGTCATCGTCTTTGTAGTCGAAGTCCAGAGGCCTGATCA-3’ SE
96 Q
ID

NO:

102

3 | A0 [ ’ATCCAGAGGTTGATTCTCGAGTCACTTGTCGTCATCGTCTTTGTAG- SE
97 |3’ Q
D

NO:

103

4 | Al | GTAATCCAGAGGTTGATTCTCGAGTCACTTGTCGTCGTCGTCCTTGT | SE
35 | AG-3’ Q
D

NO:

104
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It

o

Pri

ID

DNA Sequence

SE

ID
NO

A4
26

5’-ATTGACTAGGAAGCTGATCTGAATT-3’

SE

NO:
105

A4
27

5’GTAAGTTATGTAACGGGTACCGAATTCGGITGATCTCTCCCCAGCAT
GC-3°

SE

D
NO:
106

AS
22

5’CTGTCCCTGTCCCCCGGCAAGAGAAGAAAGAGAGCCCCCGTGAAGC
AGACCCTGAACTTCGACCTGC TGAAGCTGGCCG-3”

SE

D
NO:
107

AS
23

5’CGACCTGCTGAAGCTGGCCGGCGACGTGGAGAGCAACCCCGGCCCC
ATGGAGTTCGGCCTGAGCTGG-3’

SE

D
NO:
108

AS
24

5’-CAGATGTAATGAAAATAAAGATATTTTATT-3’

SE

D
NO:
109

AS
25

5’CTGTCCCTGTCCCCCGGCAAGTGAGATATCTAGAGCGCAGAGGCTT
G-3

SE

1D
NO:
110

AS
26

5’-CAGCTCAGGCCGAACTCCATGGTTTCGGAGGCCGTCCGGG-3”

SE

1D
NO:
111

AS
28

5’CTGTCCCTGTCCCCCGGCAAGGGCGGAGGCGGAAGCGGCGGAGGC
GGATCTGGCGGAGGCGGCA GCGGCG-3’

SE

NO:
112
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It | Pri | DNA Sequence SE
e | me Q
m|r ID

1D NO

1 | AS | GGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACCTGGGCC | SE
3 129 | CCCAGATGCTGAG-3’ Q
1D

NO:

113

1 | AS | GTGTGTTGGTTTTTTGTGTGGAGGGCCTATTTCCCATGAT SE
4 |30 Q
1D

NO:

114

1 | AS | TGATCTCTCCCCAGCATGCAAAAAGGTTCAACGGCATTAAATATATGG | SE
5 |31 | GTCAGGTATATTTAATGCCGTTGAACCAAGCTTGTCCTTTCCACAAGA | Q
TAT D

NO:

115

1 | AS | AGCTTGGAAGCTTGAGAATTATAATACCTGACCCATATTATAATTCT | SE
6 |34 | CAAGCTTCCTTTTTGCATG-3’ Q
1D

NO:

116

1 [ A5 | >CAAAAAGGAAGCTTGAGAATTATAATATGGGTCAGGTATTATAATT | SE
7 |35 | CTCAAGCTTCCA-3’ Q
1D

NO:

117

1 | AS | AGCTTGTGAAGAACTCAATTATAATACCTGACCCATATTATAATTGA | SE
8 |36 | GTTCTTCACTTTTTGCATG-3’ Q
1D

NO:

118

1 | A5 | 5CAAAAAGTGAAGAACTCAATTATAATATGGGTCAGGTATTATAATT | SE
9 |37 | GAGTTCTTCACA-3’ Q
1D

NO:

119

2 | A5 | AGCTTGTGCATATGAACGTAACTATACCTGACCCATATAGTTACGTT | SE
0 |44 | CATATGCACTTTTTGCATG-3’ Q
ID

NO:

120
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It | Pri | DNA Sequence SE
e | me Q
m|r ID
1)) NO

2 | A5 | CAAAAAGTGCATATGAACGTAACTATATGGGTCAGGTATAGTITACG | SE
1 (45 | TTCATATGCACA-3’ Q
ID

NO:

121

2 | A5 | AGCTTGTAACATTCCCTAATTCTATACCTGACCCATATAGAATTAGG | SE
2 |46 | GAATGTTACTTTTTGCATG-3’ Q
ID

NO:

122

2 | AS | SCAAAAAGTAACATTCCCTAATTCTATATGGGTCAGGTATAGAATTA | SE
3 |47 | GGGAATGTTACA-3’ Q
ID

NO:

123

2 | AS | AGCTTGACTTGGAAAGAATATAAATACCTGACCCATATTTATATTCT | SE
4 148 | TTCCAAGTCTTTTTGCATG-3’ Q
ID

NO:

124

2 | AS | SCAAAAAGACTTGGAAAGAATATAAATATGGGTCAGGTATTTATATT | SE
5 |49 | CTTTCCAAGTCA-3’ Q
ID

NO:

125

2 | A5 | AGCTTGGTGAAGAACTCAATTATATACCTGACCCATATATAATTGA | SE
6 |50 | GTTCTTCACCTTTTTGCATG-3’ Q
ID

NO:

126

2 | A5 | CAAAAAGGTGAAGAACTCAATTATATATGGGTCAGGTATATAATTG | SE
7 |51 | AGTTCTTCACCA-3’ Q
ID

NO:

127

2 | A5 | GAAAATAAAGATATTTTATTTTCGAATTCCAGAGTCCCGCTCAGAA | SE
8 |55 | GTCCAGGGGTCTG-3’ Q
ID

NO:

128
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It

o

Pri

ID

DNA Sequence

SE

ID
NO

AS
56

5’GCGGCCGCTCGGTCCGCACGTGCAGAACACACAAAAAACCAACAC
ACAGATGTAATGAAAATAAAGAT ATTTTA-3’

SE

NO:
129

AS
58

5’AGGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACAT
CCAGCTGACCCAG-¥’

SE

D
NO:
130

AS
61

5’GAAAATAAAGATATTTTATTTTCGAATCAGGCGGCCACGGTTCTCTT
GA-3’

SE

D
NO:
131

w

AS
64

5’AGGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGAGGCG
GATCTGGCGGAGGC-3”

SE

D
NO:
132

AS
65

5’-CACGGTCACCAGGGTGCCCT-3’

SE

D
NO:
133

AS
79

5’-AGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACGGTAA-
3’

SE

1D
NO:
134

AS
80

5’-TACCGTAAGTTATGTAACGGGTACCCACACAAAAAACCAACACAC-
3’

SE

1D
NO:
135

AS
81

5’-GCTGTTCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGAGGTGCA-
3’

SE

NO:
136
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It | Pri | DNA Sequence SE
e | me Q
m|r ID
1D NO

3 | AS | 5°-GCGGCCGCTCGGTCCGCACGTGGGTTGATCTCTCCCCAGCATGCC- SE
7 |82 (3 Q
D

NO:

137

3 | AS | GAATCGGCTCCATGAGCGGCCTGGGATGTAGAAGAAAGAGAGCCC | SE
8 |85 | CCGT-3’ Q
D

NO:

138

Table 4. AAV vector sequences and respective regulator elements are listed

Cl
on
e

=]
]

Regulatory elements and DNA sequences

Nszrozgomn

ozgomn:

W
—_

611-755: Full ITR

801-104: CMV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-2442: hCOMP-Ang]1 coding sequence before optimization

2443-2446: FLAG epitope

2476-2858: WPRE minimum sequence

2871-2919: poly A signal

2942-3047: Truncated ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGITAACAACAACAATTGCATTCATTTTATGTTTCAGG
TTCAGGGGGAGGTGTGGGAGGTITITITAAAGCAAGTAAAACCTCTACAAATGTG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTITCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGACCTGG
GCCCCCAGATGCTGAGGGAGCTCCAGGAGACCAATGCTGCTCTTCAGGATGTITA
GGGAACTGCTGAGGCAGCAGGTGAAGGAGATCACCTTCCTCAGAAACACAGTGA
TGGAGTGTGATGCCTGTGGGGACACAGTCCACAACCTGGTCAACCTGTGCACCA
AAGAGGGTGTGCTGCTCAAGGGAGGGAAGAGGGAGGAGGAGAAGCCCTTCAGG
GACTGTGCTGATGTCTACCAGGCTGGCTTCAACAAGAGTGGGATCTACACCATCT
ACATCAACAACATGCCTGAGCCCAAGAAGGTGITCTGCAACATGGATGTGAATG
GGGGGGGCTGGACTGTGATCCAGCACAGAGAAGATGGCTCCCTGGACTTCCAGA
GGGGCTGGAAGGAATACAAGATGGGGTTTGGGAACCCCTCTGGGGAGTACTGGC
TGGGCAATGAGITCATCTTTGCCATCACTAGCCAGAGACAGTACATGCTCAGAAT
TGAGCTGATGGACTGGGAGGGCAACAGAGCCTACAGCCAATATGACAGGTTCCA
CATTGGAAATGAAAAGCAGAACTACAGGCTGTACCTGAAGGGCCACACTGGGAC
TGCAGGCAAGCAGAGCTCACTGATCCTGCATGGAGCTGACTTCTCCACCAAGGA
TGCAGACAATGACAACTGCATGTGCAAGTGTGCCCTCATGCTGACTGGTGGGTG
GTGGTTTGATGCTTGTGGGCCCAGCAACCTGAATGGAATGTTCTACACAGCTGGG
CAGAATCATGGCAAGCTCAATGGCATCAAGTGGCACTACTTCAAGGGCCCCAGC
TACAGCCTGAGGTCCACCACCATGATGATCAGGCCTCTGGACTTCGACTACAAAG
ACGATGACGACAAGTGACTCGAGAATCAACCTCTGGATTACAAAATTTGTGAAA
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GATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCT
TTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTG
TATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAAC
GTGGCGTGGTGTGCACTGTGITTGCTGACGCAACCCCCACTGGTTGGGGCATTGC
CACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGG
CGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGG
CACTGACAATTCCGTGGTGGTACCTTCGAAAATAAAATATCTTTATTTTCATTAC
ATCTGTGTGTITGGTTTTTTGTGTGGCATGCTGGGGAGAGATCAACCCCACTCCCT
CTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCC
CGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTAGC
CAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCC
AGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGC
CGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAGC
ACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGACC
GAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTGC
CCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGT
TGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACG
CAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGT
TTTCATGGCTTGTTATGACTGITTTTITGTACAGTCTATGCCTCGGGCATCCAAGC
AGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATG
TTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTA
GGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCA
AATCCATGCGGGCTGCTCTTGATCTTTITCGGTCGTGAGTTCGGAGACGTAGCCAC
CTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAG
ACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGG
CTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATCT
CGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCT
CCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGAT
TACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAA
GTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGITCAAGCCG
AGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGAATA
TAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGCA
CTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTTTC
ACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTITAAGACTTTA
TTGTCATAGTTTAGATCTATTTTGTITCAGTTTAAGACTTITATTGTCCGCCCACACC
CGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGITAC
GCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGC
ATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCT
GCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTITATCCACAGAATC
AGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGA
ACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGA
GCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATA
AAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTICCTGTITCCGACC
CTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTC
TCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTITCAGCCCGACCGCTGCGCCTTATCCGGTAACT
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ATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCAC
TGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAA
GTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTICTG
CTGAAGCCAGTITACCTITCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAA
ACCACCGCTGGTAGCGGTGGTTTTTTITGTTTGCAAGCAGCAGATTACGCGCAGAA
AAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTG
GAACGAAAACTCACGTITAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTT
CACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATAT
GAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAG
CGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACT
ACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGAC
CCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCC
GAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGIT
GCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGC
CATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCT
CCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTITGTGCAAAAAAG
CGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTT
ATCACTCATGGTITATGGCAGCACTGCATAATTCTCITACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCAC
ATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAAC
TCTCAAGGATCTTACCGCTGTTGAGATCCAGTITCGATGTAACCCACTCGTGCACC
CAACTGATCTTCAGCATCTTTTACTTTCACCAGCGITTCTGGGTGAGCAAAAACA
GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT
ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCA
TGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGITAAA
ATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCG
GCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTC
CAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGC
GAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAA
GTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCC
CCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGG
AAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCT
GCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

Z >

~
~

zgomn:

611-755: Full ITR

801-104: CMV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-2442: hCOMP-Angl coding sequence after optimization

2443-2446: FLAG epitope

2476-2858: WPRE minimum sequence

2871-2919: poly A signal

2942-3047: Truncated ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTITTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTITTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTIGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTITCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTITACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTTCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGACCTGG
GCCCCCAGATGCTGAGAGAGCTGCAGGAGACCAACGCCGCCCTGCAGGACGTGA
GAGAGCTGCTGAGACAGCAGGTGAAGGAGATCACCTTCCTGAGAAACACCGTGA
TGGAGTGCGACGCCTGCGGCGACACCGTGCACAACCTGGTGAACCTGTGCACCA
AGGAGGGCGTGCTGCTGAAGGGCGGCAAGAGAGAGGAGGAGAAGCCCTTCAGA
GACTGCGCCGACGTGTACCAGGCCGGCTTCAACAAGAGCGGCATCTACACCATC
TACATCAACAACATGCCCGAGCCCAAGAAGGTGTTCTGCAACATGGACGTGAAC
GGCGGCGGCTGGACCGTGATCCAGCACAGAGAGGACGGCAGCCTGGACTTCCAG
AGAGGCTGGAAGGAGTACAAGATGGGCTTCGGCAACCCCAGCGGCGAGTACTGG
CTGGGCAACGAGTTCATCTTCGCCATCACCAGCCAGAGACAGTACATGCTGAGA
ATCGAGCTGATGGACTGGGAGGGCAACAGAGCCTACAGCCAGTACGACAGATTC
CACATCGGCAACGAGAAGCAGAACTACAGACTGTACCTGAAGGGCCACACCGGC
ACCGCCGGCAAGCAGAGCAGCCTGATCCTGCACGGCGCCGACTTCAGCACCAAG
GACGCCGACAACGACAACTGCATGTGCAAGTGCGCCCTGATGCTGACCGGCGGC
TGGTGGTTCGACGCCTGCGGCCCCAGCAACCTGAACGGCATGTTCTACACCGCCG
GCCAGAACCACGGCAAGCTGAACGGCATCAAGTGGCACTACTTCAAGGGCCCCA
GCTACAGCCTGAGAAGCACCACCATGATGATCAGACCCCTGGACTTCGACTACA
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AGGACGACGACGACAAGTGACTCGAGAATCAACCTCTGGATTACAAAATTTGTG
AAAGATTGACTGGTATTCTTAACTATGTITGCTCCTTTTACGCTATGTGGATACGCT
GCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCC
TTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCA
ACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATT
GCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCAC
GGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTG
GGCACTGACAATTCCGTGGTGGTACCTTCGAAAATAAAATATCTTTATTTITCATT
ACATCTGTGTGTITGGTTTTTTGTGTGGCATGCTGGGGAGAGATCAACCCCACTCC
CTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGC
CCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTAG
CCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTC
CAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCG
CCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAG
CACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGAC
CGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTG
CCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAG
TTGACATAAGCCTGTITCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCAC
GCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGG
TTTTCATGGCTTGTITATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCATCCAAG
CAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGAT
GITACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTT
AGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTC
AAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTITCGGAGACGTAGCCA
CCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAA
GACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCG
GCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATC
TCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATC
TCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGA
TTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGA
AGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCAAGCC
GAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGAAT
ATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGC
ACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTTIT
CACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTT
ATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACAC
CCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGITA
CGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCG
CATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTITCGGC
TGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAAT
CAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGG
AACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACG
AGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTAT
AAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGAC
CCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTT
CTCAATGCTCACGCTGTAGGTATCTCAGTITCGGTGTAGGTCGTTCGCTCCAAGCT
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GGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAAC
TATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCA
CTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGA
AGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCT
GCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACA
AACCACCGCTGGTAGCGGTGGTITTTTITTGTTTGCAAGCAGCAGATTACGCGCAGA
AAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGT
GGAACGAAAACTCACGTITAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCT
TCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATA
TGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCA
GCGATCTGTICTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAAC
TACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGA
CCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGC
CGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGT
TGCCGGGAAGCTAGAGTAAGTAGITCGCCAGTTAATAGTITTGCGCAACGTTGTITG
CCATTGCTACAGGCATCGTGGTGTCACGCTCGTICGTITTGGTATGGCTTCATTCAG
CTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAA
GCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGT
TATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCAC
ATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAAC
TCTCAAGGATCTTACCGCTGTTGAGATCCAGITCGATGTAACCCACTCGTGCACC
CAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTITTCTGGGTGAGCAAAAACA
GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT
ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCA
TGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTITAAA
ATTCGCGTTAAATTTTTGTITAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCG
GCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTITGTTC
CAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGC
GAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAA
GTITTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCC
CCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGG
AAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCT
GCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

w2

Zgomn:

372-512: Full ITR

570-873: CMV enhancer

874-1077. CMV promoter

1181-1277: SV40 intron

1282-1290: Kozak sequence

1291-1371: Aflibercept secretion sequence

1372-2664: Aflibercept coding sequence after optimization

2674-2722: Poly A sequence

2757-3060: CMV enhancer

3061-3264: CMV promoter
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3368-3464: SV40 intron

3469-3477: Kozak sequence

3478-3534: Human IgG heavy chain secretion sequence

3535-4398: hCOMP-Angl coding sequence before optimization

4422-4470: Poly A sequence

4498-4638: Full ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCATCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTITTITGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTTTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAGCTACTGGGACACCG
GCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACCGGCAGCAGCAGCGG
CAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAGATCCCCGAGATCAT
CCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGGGTGACCTCCCCCAA
CATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGATCCCCGACGGCAA
GAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCAACGCCACCTACAA
GGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCCACCTGTACAAGAC
CAACTACCTGACCCACAGGCAGACCAACACCATCATCGACGTGGTGCTGTCCCCC
TCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCTGAACTGCACCGCC
AGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTACCCCTCCTCCAAG
CACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCAGTCCGGCTCCGAG
ATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACCAGGTCCGACCAG
GGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAGAAGAACTCCACCT
TCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCCCCCTGLCCCCaeCC
CCGAGCTGCTGGGCGGCCCCTCCGTGITCCTGTTCCCCCCCAAGCCCAAGGACAC
CCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCCCAC
GAGGACCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAC
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GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCTACAGGGTGGTGTCC
GTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAG
GTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCATCTCCAAGGCCAAG
GGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCTCCAGGGACGAGCTG
ACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCTCCGACA
TCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
CCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCCAAGCTGACCGTGGA
CAAGTCCAGGTGGCAGCAGGGCAACGTGTITCTCCTGCTCCGTGATGCACGAGGC
CCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCCCCCGGCAAGTGATTC
GAAAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGGCAT
GCTGGGGAGAGATCAACCGAATTCGGTACCCGTTACATAACTTACGGTAAATGG
CCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTAT
GTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATT
TACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCC
CCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATG
ACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTAC
CATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCA
CGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTITTITGGCACC
AAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGA
ACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACA
CCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTITTAGTCTTTTT
GICTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCT
CAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTCGGCCTGAG
CTGGCTGTTCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGACCTGGGCCCCCAG
ATGCTGAGGGAGCTCCAGGAGACCAATGCTGCTCTTCAGGATGTITAGGGAACTG
CTGAGGCAGCAGGTGAAGGAGATCACCTTCCTCAGAAACACAGTGATGGAGTGT
GATGCCTGTGGGGACACAGTCCACAACCTGGTCAACCTGTGCACCAAAGAGGGT
GTGCTGCTCAAGGGAGGGAAGAGGGAGGAGGAGAAGCCCTTCAGGGACTGTGC
TGATGTCTACCAGGCTGGCTTCAACAAGAGTGGGATCTACACCATCTACATCAAC
AACATGCCTGAGCCCAAGAAGGTGTTCTGCAACATGGATGTGAATGGGGGGGGC
TGGACTGTGATCCAGCACAGAGAAGATGGCTCCCTGGACTTCCAGAGGGGCTGG
AAGGAATACAAGATGGGGTTTGGGAACCCCTCTGGGGAGTACTGGCTGGGCAAT
GAGTTCATCTTTGCCATCACTAGCCAGAGACAGTACATGCTCAGAATTGAGCTGA
TGGACTGGGAGGGCAACAGAGCCTACAGCCAATATGACAGGTTCCACATTGGAA
ATGAAAAGCAGAACTACAGGCTGTACCTGAAGGGCCACACTGGGACTGCAGGCA
AGCAGAGCTCACTGATCCTGCATGGAGCTGACTTCTCCACCAAGGATGCAGACA
ATGACAACTGCATGTGCAAGTGTGCCCTCATGCTGACTGGTGGGTGGTGGTTTGA
TGCTTGTGGGCCCAGCAACCTGAATGGAATGTTCTACACAGCTGGGCAGAATCAT
GGCAAGCTCAATGGCATCAAGTGGCACTACTTCAAGGGCCCCAGCTACAGCCTG
AGGTCCACCACCATGATGATCAGGCCTCTGGACTTCTGAGCGGGACTCTGGAATT
CGAAAATAAAATATCTTTATTTTCATTACATCTGTGTGTITGGTTTTTTGTGTGTTC
TGCACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTC
CCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACG
CCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCA
GGCATGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACA
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AACGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCA
GCACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGG
GCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCT
GACGATGCGTGGAGACCGAAACCTTGCGCTCGTITCGCCAGCCAGGACAGAAATG
CCTCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGA
TGAAGGCACGAACCCAGTTGACATAAGCCTGTITCGGTTCGTAAACTGTAATGCA
AGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTG
GTAACGGCGCAGTGGCGGTTTTCATGGCTTGTITATGACTGTTTITTTTGTACAGTCT
ATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGT
TATGGAGCAGCAACGATGITACGCAGCAGCAACGATGTTACGCAGCAGGGCAGT
CGCCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGG
CTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTITCGGTCGTG
AGTTCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGG
GAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCG
GTITGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTG
AGATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGC
CACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTG
ATCTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGT
TGGGCATACGGGAAGAAGTGATGCACTTITGATATCGACCCAAGTACCGCCACCT
AACAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATT
GTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAA
TACGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAA
AAGTCCAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTC
TGTCTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGAC
TTTATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTA
ACCGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGC
GTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGC
TGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAAT
ACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAG
GCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATA
GGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGC
GAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCG
TGCGCTCTCCTGITCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCT
TCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGT
AGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTITCAGCCCGACCG
CTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTA
TCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGC
GGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACA
GTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTA
GCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAA
GCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCT
ACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATG
AGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTITA
AATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAAT
CAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC
TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGC
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TGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAA
CCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTC
CATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAAT
AGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGT
TTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTITACATGATC
CCCCATGTTGTGCAAAAAAGCGGTITAGCTCCTTCGGTCCTCCGATCGTTGTCAGA
AGTAAGTTGGCCGCAGTGITATCACTCATGGTTATGGCAGCACTGCATAATTCTC
TTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAA
GTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATA
CGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAA
CGTITCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGA
TGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTITACTTTCACCAGCGTT
TCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGC
GACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTT
ATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTITAGAAAAATAA
ACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAA
CGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTA
ACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGA
TAGGGTTGAGTGTITGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGA
CTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGA
ACCATCACCCTAATCAAGTITTTTITGGGGTCGAGGTGCCGTAAAGCACTAAATCGG
AACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTG
GCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAA
GTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCT
ACAGGGCGCGTC

S=Z>

gozgomer

372-512: Full ITR

570-873: CMV enhancer

874-1077: CMV promoter

1181-1277: SV40 intron

1282-1290: Kozak sequence

1291-1371: Aflibercept secretion sequence

1372-2664: Aflibercept coding sequence after optimization

2665-2682: Furin sequence

2683-2748: F2 A sequence

2749-2805: Human IgG heavy chain secretion sequence

2806-3669: hCOMP-Ang1 coding sequence before optimization

3693-3741: Poly A sequence

3769-3909: Full ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCATCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTITTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAGCTACTGGGACACCG
GCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACCGGCAGCAGCAGCGG
CAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAGATCCCCGAGATCAT
CCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGGGTGACCTCCCCCAA
CATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGATCCCCGACGGCAA
GAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCAACGCCACCTACAA
GGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCCACCTGTACAAGAC
CAACTACCTGACCCACAGGCAGACCAACACCATCATCGACGTGGTGCTGTCCCCC
TCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCTGAACTGCACCGCC
AGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTACCCCTCCTCCAAG
CACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCAGTCCGGCTCCGAG
ATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACCAGGTCCGACCAG
GGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAGAAGAACTCCACCT
TCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCCCCCTGCCCCGCCC
CCGAGCTGCTGGGCGGCCCCTCCGTGITCCTGTTCCCCCCCAAGCCCAAGGACAC
CCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCCCAC
GAGGACCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAC
GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCTACAGGGTGGTGTCC
GTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAG
GTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCATCTCCAAGGCCAAG
GGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCTCCAGGGACGAGCTG
ACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCTCCGACA
TCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
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CCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCCAAGCTGACCGTGGA
CAAGTCCAGGTGGCAGCAGGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGC
CCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCCCCCGGCAAGAGAAG
AAAGAGAGCCCCCGTGAAGCAGACCCTGAACTTCGACCTGCTGAAGCTGGCCGG
CGACGTGGAGAGCAACCCCGGCCCCATGGAGTTCGGCCTGAGCTGGCTGTTCCT
GGTGGCCATCCTTAAGGGCGTGCAGTGCGACCTGGGCCCCCAGATGCTGAGGGA
GCTCCAGGAGACCAATGCTGCTCTTCAGGATGTTAGGGAACTGCTGAGGCAGCA
GGTGAAGGAGATCACCTTCCTCAGAAACACAGTGATGGAGTGTGATGCCTGTGG
GGACACAGTCCACAACCTGGTCAACCTGTGCACCAAAGAGGGTGTGCTGCTCAA
GGGAGGGAAGAGGGAGGAGGAGAAGCCCTTCAGGGACTGTGCTGATGTCTACC
AGGCTGGCTTCAACAAGAGTGGGATCTACACCATCTACATCAACAACATGCCTG
AGCCCAAGAAGGTGTTCTGCAACATGGATGTGAATGGGGGGGGCTGGACTGTGA
TCCAGCACAGAGAAGATGGCTCCCTGGACTTCCAGAGGGGCTGGAAGGAATACA
AGATGGGGTTTGGGAACCCCTCTGGGGAGTACTGGCTGGGCAATGAGTTCATCTT
TGCCATCACTAGCCAGAGACAGTACATGCTCAGAATTGAGCTGATGGACTGGGA
GGGCAACAGAGCCTACAGCCAATATGACAGGTTCCACATTGGAAATGAAAAGCA
GAACTACAGGCTGTACCTGAAGGGCCACACTGGGACTGCAGGCAAGCAGAGCTC
ACTGATCCTGCATGGAGCTGACTTCTCCACCAAGGATGCAGACAATGACAACTG
CATGTGCAAGTGTGCCCTCATGCTGACTGGTGGGTGGTGGTITTGATGCTTGTGGG
CCCAGCAACCTGAATGGAATGTTCTACACAGCTGGGCAGAATCATGGCAAGCTC
AATGGCATCAAGTGGCACTACTTCAAGGGCCCCAGCTACAGCCTGAGGTCCACC
ACCATGATGATCAGGCCTCTGGACTTCTGAGCGGGACTCTGGAATTCGAAAATA
AAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTITITGTGTGTTCTGCACGTGC
GGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTICTCTGC
GCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCT
TTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGCATGCA
AGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGC
TCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACC
GGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCC
GTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGC
GTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACT
TCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCA
CGAACCCAGTITGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTA
TGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCG
CAGTGGCGGTITTTCATGGCTTGTITATGACTGTITITTITTGTACAGTCTATGCCTCGG
GCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTITATGGAGC
AGCAACGATGTTACGCAGCAGCAACGATGTITACGCAGCAGGGCAGTCGCCCTAA
AACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCT
GACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTITCGGTCGTGAGTITCGGAG
ACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCT
CCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGC
GCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATA
TCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCT
CATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTG
CAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATA
CGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTC
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GTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAAC
GCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGG
GCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGT
ATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTT
TAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTC
CGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTT
GCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAG
AAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCG
GTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTAT
CCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAA
AAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTITTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG
ACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTC
CTGTTCCGACCCTGCCGCTTACCGGATACCTGICCGCCTTTCTCCCTTCGGGAAGC
GTGGCGCTITCTCAATGCTCACGCTGTAGGTATCTCAGITCGGTGTAGGTCGTTC
GCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTIT
ATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTG
GCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACA
GAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTA
TCTGCGCTCTGCTGAAGCCAGTITACCTTCGGAAAAAGAGTTGGTAGCTCTTGATC
CGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATT
ACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTICTG
ACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAA
AAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTA
AAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCA
CCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGT
GTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGAT
ACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGC
CGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCT
ATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTITCGCCAGTTAATAGTTTGCGCA
ACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTITG
TGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGG
CCGCAGTGTITATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATG
CCATCCGTAAGATGCTTTITCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAG
AATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATAC
CGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTITCTTCGGGG
CGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTC
GTGCACCCAACTGATCTTCAGCATCTTTITACTTITCACCAGCGTTTCTGGGTGAGCA
AAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATG
TTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATT
GTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGG
TTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTT
GTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCG
AAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTG
TTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAA
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AGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTA
ATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGG
GAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGG
AAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTC
ACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCG
TC

SEZ>

Sozgomn

372-512: Full ITR

570-873: CMV enhancer

874-1077: CMV promoter

1181-1277: SV40 intron

1282-1290: Kozak sequence

1291-1371: Aflibercept secretion sequence

1372-2664: Aflibercept coding sequence after optimization

2677-2839: QBI SP163 sequence

2840-2896: Human IgG heavy chain secretion sequence

2897-3760: hCOMP-Angl coding sequence before optimization

3784-3832: Poly A sequence

3860-4000: Full ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCATCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTITTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAGCTACTGGGACACCG
GCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACCGGCAGCAGCAGCGG
CAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAGATCCCCGAGATCAT
CCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGGGTGACCTCCCCCAA
CATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGATCCCCGACGGCAA
GAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCAACGCCACCTACAA
GGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCCACCTGTACAAGAC
CAACTACCTGACCCACAGGCAGACCAACACCATCATCGACGTGGTGCTGTCCCCC
TCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCTGAACTGCACCGCC
AGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTACCCCTCCTCCAAG
CACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCAGTCCGGCTCCGAG
ATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACCAGGTCCGACCAG
GGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAGAAGAACTCCACCT
TCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCCCCCTGCCCCGCCC
CCGAGCTGCTGGGCGGCCCCTCCGTGITCCTGTTCCCCCCCAAGCCCAAGGACAC
CCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCCCAC
GAGGACCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAC
GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCTACAGGGTGGTGTCC
GTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAG
GTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCATCTCCAAGGCCAAG
GGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCTCCAGGGACGAGCTG
ACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCTCCGACA
TCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
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CCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCCAAGCTGACCGTGGA
CAAGTCCAGGTGGCAGCAGGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGC
CCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCCCCCGGCAAGTGAGAT
ATCTAGAGCGCAGAGGCTTGGGGCAGCCGAGCGGCAGCCAGGCCLCLGGCCCOGG
CCTCGGTTCCAGAAGGGAGAGGAGCCCGCCAAGGCGCGCAAGAGAGCGGGCTG
CCTCGCAGTCCGAGCCGGAGAGGGAGCGCGAGCCGCGCCGGCCCCGGACGGCCT
CCGAAACCATGGAGTTCGGCCTGAGCTGGCTGTTCCTGGTGGCCATCCTTAAGGG
CGTGCAGTGCGACCTGGGCCCCCAGATGCTGAGGGAGCTCCAGGAGACCAATGC
TGCTCTTCAGGATGTTAGGGAACTGCTGAGGCAGCAGGTGAAGGAGATCACCTT
CCTCAGAAACACAGTGATGGAGTGTGATGCCTGTGGGGACACAGTCCACAACCT
GGTCAACCTGTGCACCAAAGAGGGTGTGCTGCTCAAGGGAGGGAAGAGGGAGG
AGGAGAAGCCCTTCAGGGACTGTGCTGATGTCTACCAGGCTGGCTTCAACAAGA
GTGGGATCTACACCATCTACATCAACAACATGCCTGAGCCCAAGAAGGTGTTCTG
CAACATGGATGTGAATGGGGGGGGCTGGACTGTGATCCAGCACAGAGAAGATGG
CTCCCTGGACTTCCAGAGGGGCTGGAAGGAATACAAGATGGGGTTTGGGAACCC
CTCTGGGGAGTACTGGCTGGGCAATGAGTITCATCTTTGCCATCACTAGCCAGAGA
CAGTACATGCTCAGAATTGAGCTGATGGACTGGGAGGGCAACAGAGCCTACAGC
CAATATGACAGGTTCCACATTGGAAATGAAAAGCAGAACTACAGGCTGTACCTG
AAGGGCCACACTGGGACTGCAGGCAAGCAGAGCTCACTGATCCTGCATGGAGCT
GACTTCTCCACCAAGGATGCAGACAATGACAACTGCATGTGCAAGTGTGCCCTC
ATGCTGACTGGTGGGTGGTGGTTTGATGCTTGTGGGCCCAGCAACCTGAATGGAA
TGTTCTACACAGCTGGGCAGAATCATGGCAAGCTCAATGGCATCAAGTGGCACT
ACTTCAAGGGCCCCAGCTACAGCCTGAGGTCCACCACCATGATGATCAGGCCTCT
GGACTTCTGAGCGGGACTCTGGAATTCGAAAATAAAATATCTTTATTTTCATTAC
ATCTGTGTGTTGGTTTTTTGTGTGTTCTGCACGTGCGGACCGAGCGGCCGCAGGA
ACCCCTAGTGATGGAGTITGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAG
GCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTG
AGCGAGCGAGCGCGCAGCTGCCTGCAGGCATGCAAGCTGTAGCCAACCACTAGA
ACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAAAACCGAG
GATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCGACGGCCG
AGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTITGCCGTAG
AAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTTGCGC
TCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCG
GGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGTTGACATAAGCCT
GTITCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAG
AACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGT
TATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCGTT
ACGCCGTGGGTCGATGTTTGATGTITATGGAGCAGCAACGATGTTACGCAGCAGC
AACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAGT
ATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGG
GCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACTCCCAAC
ATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGC
GCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACGTTCTG
CCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCCG
GCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATG
AGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACG
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ATCCCGCAGTGGCTCTCTATACAAAGTITGGGCATACGGGAAGAAGTGATGCACT
TTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCAAGCCGAGATCGGCTT
CCCGGCCGCGGAGTITGTTCGGTAAATTGTCACAACGCCGCGAATATAGTCTTITAC
CATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAAAA
TGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGCATAAC
TGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTATTGTCATAGT
TTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTTACGCA
GGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGGCTGGTC
TGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCT
CTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGC
GGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAA
CGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAA
AGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAA
AAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCA
GGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA
CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCA
CGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGC
ACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTITGA
GTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAG
GATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCC
TAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA
GTITACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTITTITTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGA
TCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAA
ACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGAT
CCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACT
TGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTIC
TATTTCGTTCATCCATAGTITGCCTGACTCCCCGTCGTGTAGATAACTACGATACG
GGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTC
ACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAG
AAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAA
GCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTA
CAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCC
CAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGC
TCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTITATCACTCA
TGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTT
TCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGAC
CGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAA
CTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGAT
CTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCT
TCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAA
ATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCT
TCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATAC
ATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCC
GAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAA
TTTTTGTTAAATCAGCTCATTTITTAACCAATAGGCCGAAATCGGCAAAATCCCTT
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ATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGITGTTCCAGTTTGGAACA
AGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCT
ATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTC
GAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGC
TTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAG
GAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCA
CACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

EEE>

qRzgomer

372-512: Full ITR

570-873: CMV enhancer

874-1077: CMV promoter

1181-1277: SV40 intron

1282-1290: Kozak sequence

1291-1371: Aflibercept secretion sequence

1372-2664: Aflibercept coding sequence after optimization

2665-2724. 4xGGGGS sequence

2725-3588: hCOMP-Ang]1 coding sequence before optimization

3612-3660: Poly A sequence

3688-3828: Full ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCATCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTITTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAGCTACTGGGACACCG
GCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACCGGCAGCAGCAGCGG
CAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAGATCCCCGAGATCAT
CCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGGGTGACCTCCCCCAA
CATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGATCCCCGACGGCAA
GAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCAACGCCACCTACAA
GGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCCACCTGTACAAGAC
CAACTACCTGACCCACAGGCAGACCAACACCATCATCGACGTGGTGCTGTCCCCC
TCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCTGAACTGCACCGCC
AGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTACCCCTCCTCCAAG
CACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCAGTCCGGCTCCGAG
ATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACCAGGTCCGACCAG
GGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAGAAGAACTCCACCT
TCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCCCCCTGCCCCGCCC
CCGAGCTGCTGGGCGGCCCCTCCGTGITCCTGTTCCCCCCCAAGCCCAAGGACAC
CCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCCCAC
GAGGACCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAC
GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCTACAGGGTGGTGTCC
GTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAG
GTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCATCTCCAAGGCCAAG
GGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCTCCAGGGACGAGCTG
ACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCTCCGACA
TCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
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CCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCCAAGCTGACCGTGGA
CAAGTCCAGGTGGCAGCAGGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGC
CCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCCCCCGGCAAGGGCGG
AGGCGGAAGCGGCGGAGGCGGATCTGGCGGAGGCGGCAGCGGCGGCAGGCGECT
CTGACCTGGGCCCCCAGATGCTGAGGGAGCTCCAGGAGACCAATGCTGCTCTTC
AGGATGTTAGGGAACTGCTGAGGCAGCAGGTGAAGGAGATCACCTTCCTCAGAA
ACACAGTGATGGAGTGTGATGCCTGTGGGGACACAGTCCACAACCTGGTCAACC
TGTGCACCAAAGAGGGTGTGCTGCTCAAGGGAGGGAAGAGGGAGGAGGAGAAG
CCCTTCAGGGACTGTGCTGATGTCTACCAGGCTGGCTTCAACAAGAGTGGGATCT
ACACCATCTACATCAACAACATGCCTGAGCCCAAGAAGGTGTITCTGCAACATGG
ATGTGAATGGGGGGGGCTGGACTGTGATCCAGCACAGAGAAGATGGCTCCCTGG
ACTTCCAGAGGGGCTGGAAGGAATACAAGATGGGGTTTGGGAACCCCTICTGGGG
AGTACTGGCTGGGCAATGAGTTCATCTTTGCCATCACTAGCCAGAGACAGTACAT
GCTCAGAATTGAGCTGATGGACTGGGAGGGCAACAGAGCCTACAGCCAATATGA
CAGGTTCCACATTGGAAATGAAAAGCAGAACTACAGGCTGTACCTGAAGGGCCA
CACTGGGACTGCAGGCAAGCAGAGCTCACTGATCCTGCATGGAGCTGACTTCTCC
ACCAAGGATGCAGACAATGACAACTGCATGTGCAAGTGTGCCCTCATGCTGACT
GGTGGGTGGTGGTTTGATGCTTGTGGGCCCAGCAACCTGAATGGAATGTTCTACA
CAGCTGGGCAGAATCATGGCAAGCTCAATGGCATCAAGTGGCACTACTTCAAGG
GCCCCAGCTACAGCCTGAGGTCCACCACCATGATGATCAGGCCTCTGGACTTICTG
AGCGGGACTCTGGAATTCGAAAATAAAATATCTTITATTTITCATTACATCTGTGTG
TTGGTTTTTTGTGTGTTCTGCACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGT
GATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGA
CCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGA
GCGCGCAGCTGCCTGCAGGCATGCAAGCTGTAGCCAACCACTAGAACTATAGCT
AGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAAAACCGAGGATGCGAAC
CACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCGACGGCCGAGGTICTTCC
GATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAG
CAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGC
CAGCCAGGACAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACG
CACACCGTGGAAACGGATGAAGGCACGAACCCAGTTGACATAAGCCTGTITCGGT
TCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTG
ACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGTITATGACT
GITTTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGT
GGGTCGATGTTTGATGTITATGGAGCAGCAACGATGTTACGCAGCAGCAACGATG
TTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTITAGGTGGCTCAAGTATGGGCA
TCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCT
TGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACTCCCAACATCAGCCG
GACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTITGCTG
CCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTT
TGAGCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCCGGCGAGCAC
CGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAAC
GCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATCCCGCAG
TGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAGTGATGCACTTTGATATCGA
CCCAAGTACCGCCACCTAACAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCG
GAGTTGTITCGGTAAATTGTCACAACGCCGCGAATATAGTICTTTACCATGCCCTTG
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GCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTT
GCTTTAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGCATAACTGGACTGATT
TCAGTITTACAACTATTCTGTCTAGTITAAGACTTTATTGTCATAGTTTAGATCTAT
TTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCATCCAT
TTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGA
AATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTC
CTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCT
CACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAG
AACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTT
GCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGC
TCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCC
CCTGGAAGCTCCCTCGTGCGCTCTCCTGTITCCGACCCTGCCGCTTACCGGATACCT
GTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGT
ATCTCAGTITCGGTGTAGGTCGTITCGCTCCAAGCTGGGCTGTGTGCACGAACCCCC
CGTITCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCG
GTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGA
GCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGC
TACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTITACCTTCG
GAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTG
GTITTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAG
ATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTA
AGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACA
GTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTITCA
TCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTAC
CATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAG
ATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTICCTG
CAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAG
TAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAA
GGCGAGTITACATGATCCCCCATGTTGTGCAAAAAAGCGGTITAGCTCCTTCGGTCC
TCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCA
GCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGG
TGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCT
TGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTG
CTCATCATTGGAAAACGTITCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGT
TGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTT
TACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAA
AAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAA
TATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAAT
GTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGC
CACCTGAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTITAA
ATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAA
AAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCAC
TATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCG
ATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTITTIGGGGTCGAGGTGCCG
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TAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGG
AAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGC
GCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCC
GCGCTTAATGCGCCGCTACAGGGCGCGTC

soz»

qozgom®n”

611-755: Full ITR

801-104: CMV enhancer

1105-1308:

CMYV promoter

1412-1508:

SV40 intron

1513-1521:

Kozak sequence

1522-1602:

Aflibercept secretion sequence

1603-2895:

Aflibercept coding sequence after optimization

2905-2953:

Poly A signal

2954-3194:

Human U6 promoter

3201-3256:

shRNA1 against Ang2

(GGTTCAACGGCATTAAATAtacctgacccataTATTTAATGCCGTTGAACCTTTTT)

3279-3384:

Truncated ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGITAACAACAACAATTGCATTCATTTTATGTTTCAGG
TTCAGGGGGAGGTGTGGGAGGTITITITAAAGCAAGTAAAACCTCTACAAATGTG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAG
CTACTGGGACACCGGCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACC
GGCAGCAGCAGCGGCAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAG
ATCCCCGAGATCATCCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGG
GTGACCTCCCCCAACATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGA
TCCCCGACGGCAAGAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCA
ACGCCACCTACAAGGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCC
ACCTGTACAAGACCAACTACCTGACCCACAGGCAGACCAACACCATCATCGACG
TGGTGCTGTCCCCCTCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCT
GAACTGCACCGCCAGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTA
CCCCTCCTCCAAGCACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCA
GTCCGGCTCCGAGATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACC
AGGTCCGACCAGGGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAG
AAGAACTCCACCTTCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCC
CCCTGCCCCGCCCCCGAGCTGCTGGGCGGCCCCTCCGTGTITCCTGTITCCCCCCCA
AGCCCAAGGACACCCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGG
TGGACGTGTCCCACGAGGACCCCGAGGTGAAGITCAACTGGTACGTGGACGGCG
TGGAGGTGCACAACGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCT
ACAGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGG
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AGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCA
TCTCCAAGGCCAAGGGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCT
CCAGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCT
TCTACCCCTCCGACATCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACA
ACTACAAGACCACCCCCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTC
CAAGCTGACCGTGGACAAGTCCAGGTGGCAGCAGGGCAACGTGTTCTCCTGCTC
CGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCC
CCCGGCAAGTGATTCGAAAATAAAATATCTITTATTTTCATTACATCTGTGTGTITG
GTTTTTTGTGTGGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATA
CAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATT
AGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTA
AAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCG
ATTTCTTGGCTTTATATATCTTGTGGAAAGGACAAGCTTGGTTCAACGGCATTAA
ATATACCTGACCCATATATTTAATGCCGTTGAACCTTTTTGCATGCTGGGGAGAG
ATCAACCCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAA
AGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGC
GCAGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAA
CGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGC
ACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGC
AGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGA
CGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCC
TCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATG
AAGGCACGAACCCAGITGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAG
TAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGT
AACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACTGTITTTTTTGTACAGTCTAT
GCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTITTGATGTTA
TGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCG
CCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTC
GGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGT
TCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGA
ACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGT
TGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCA
CCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGAT
CTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTG
GGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAA
CAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGT
CACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATA
CGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTITAGCCATAACAAAA
GTCCAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTICTG
TCTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTT
TATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAAC
CGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGT
AAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG
CGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGG
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CCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAG
GCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCG
AAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT
GCGCTCTCCTGTITCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTICTCCCTT
CGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTA
GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTITCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT
CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAG
TATTTGGTATCTGCGCTCTGCTGAAGCCAGITACCTTCGGAAAAAGAGTTGGTAG
CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTITTTGITTGCAAG
CAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTITAAGGGATTTTGGTCATGA
GATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTITAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC
AGTGAGGCACCTATCTCAGCGATCTGTICTATTTCGTTCATCCATAGTITGCCTGACT
CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTITATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCC
ATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTITCGCCAGTTAATA
GTTTGCGCAACGTTGTITGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT
GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTITACATGATCCC
CCATGTTGTGCAAAAAAGCGGTITAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTT
ACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT
CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACG
GGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACG
TTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGITGAGATCCAGTITCGATG
TAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTC
TGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTAT
CAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAAC
AAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACG
TTAATATTTTGTTAAAATTCGCGTTAAATTTTITGTITAAATCAGCTCATTTTTTAAC
CAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATA
GGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACT
CCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC
CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGC
GAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTG
TAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACA
GGGCGCGTIC

=2

611-755: Full ITR

801-104: CMV enhancer

1105-1308: CMV promoter
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N
(o))

sozgom®n”

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-3012: Ang2 coding sequence (natural)

3013-3027: 1xGGGGS

3028-3057: 10xHis tag

3067-3449: Minimum WPRE sequence

3462-3510: Poly A sequence

3533-3638: Truncated ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGITAACAACAACAATTGCATTCATTTTATGTTTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTITGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GITTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGITCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCTATAACA
ACTTTCGGAAGAGCATGGACAGCATAGGAAAGAAGCAATATCAGGTCCAGCATG
GGTCCTGCAGCTACACTTTCCTCCTGCCAGAGATGGACAACTGCCGCTCTTCCTC
CAGCCCCTACGTGTCCAATGCTGTGCAGAGGGACGCGCCGCTCGAATACGATGA
CTCGGTGCAGAGGCTGCAAGTGCTGGAGAACATCATGGAAAACAACACTCAGTG
GCTAATGAAGCTTGAGAATTATATCCAGGACAACATGAAGAAAGAAATGGTAGA
GATACAGCAGAATGCAGTACAGAACCAGACGGCTGTGATGATAGAAATAGGGA
CAAACCTGTTGAACCAAACAGCGGAGCAAACGCGGAAGTTAACTGATGTGGAAG
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CCCAAGTATTAAATCAGACCACGAGACTTGAACTTCAGCTCTTGGAACACTCCCT
CTCGACAAACAAATTGGAAAAACAGATTTTGGACCAGACCAGTGAAATAAACAA
ATTGCAAGATAAGAACAGTTTCCTAGAAAAGAAGGTGCTAGCTATGGAAGACAA
GCACATCATCCAACTACAGTCAATAAAAGAAGAGAAAGATCAGCTACAGGTGTT
AGTATCCAAGCAAAATTCCATCATTGAAGAACTAGAAAAAAAAATAGTGACTGC
CACGGTGAATAATTCAGTTCTTCAGAAGCAGCAACATGATCTCATGGAGACAGTT
AATAACTTACTGACTATGATGTCCACATCAAACTCAGCTAAGGACCCCACTGITG
CTAAAGAAGAACAAATCAGCTTCAGAGACTGTGCTGAAGTATTCAAATCAGGAC
ACACCACGAATGGCATCTACACGTTAACATTCCCTAATTCTACAGAAGAGATCAA
GGCCTACTGTGACATGGAAGCTGGAGGAGGCGGGTGGACAATTATTCAGCGACG
TGAGGATGGCAGCGTTGATTTITCAGAGGACTTGGAAAGAATATAAAGTGGGATT
TGGTAACCCTTCAGGAGAATATTGGCTGGGAAATGAGTTTGTTTCGCAACTGACT
AATCAGCAACGCTATGTGCTTAAAATACACCTTAAAGACTGGGAAGGGAATGAG
GCTTACTCATTGTATGAACATTTCTATCTCTCAAGTGAAGAACTCAATTATAGGA
TTCACCTTAAAGGACTTACAGGGACAGCCGGCAAAATAAGCAGCATCAGCCAAC
CAGGAAATGATTTTAGCACAAAGGATGGAGACAACGACAAATGTATTTGCAAAT
GTTCACAAATGCTAACAGGAGGCTGGTGGTTTGATGCATGTGGTCCTTCCAACTT
GAACGGAATGTACTATCCACAGAGGCAGAACACAAATAAGTTCAACGGCATTAA
ATGGTACTACTGGAAAGGCTCAGGCTATTCGCTCAAGGCCACAACCATGATGAT
CCGACCAGCAGATTTCGGGGGTGGAGGCTCTCACCATCACCACCATCATCACCAT
CACCACTAACTCGAGAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTG
GTATTCTTAACTATGTTGCTCCTTITACGCTATGTGGATACGCTGCTTTAATGCCT
TTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCC
TGGTTGCTGTCTCTTTATGAGGAGITGTGGCCCGTTGTCAGGCAACGTGGCGTGG
TGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTG
TCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCA
TCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAA
TTCCGTGGTGGTACCTTCGAAAATAAAATATCTTTATTTTCATTACATCTGTGTGT
TGGTTTTTTGTGTGGCATGCTGGGGAGAGATCAACCCCACTCCCTCTCTGCGCGC
TCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGC
CCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTAGCCAACCACTAG
AACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAAAACCGA
GGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCGACGGCC
GAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTTGCCGTA
GAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTTGCG
CTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCC
GGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGTTGACATAAGCC
TGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCA
GAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTT
GTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCG
TTACGCCGTGGGTCGATGTITTGATGTITATGGAGCAGCAACGATGTTACGCAGCAG
CAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAG
TATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGG
GCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACTCCCAAC
ATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGC
GCTTGCTGCCTTCGACCAAGAAGCGGTITGTTGGCGCTCTCGCGGCTTACGTICTG
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CCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCCG
GCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATG
AGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACG
ATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAGTGATGCACT
TTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCAAGCCGAGATCGGCTT
CCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGAATATAGTCTTTAC
CATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAAAA
TGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGCATAAC
TGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTATTGTCATAGT
TTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTTACGCA
GGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGGCTGGTC
TGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCT
CTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGC
GGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAA
CGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAA
AGGCCGCGTTGCTGGCGTITTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAA
AAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCA
GGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA
CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCA
CGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGC
ACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGA
GTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAG
GATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCC
TAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA
GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTITTITTITTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGA
TCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAA
ACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGAT
CCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACT
TGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTC
TATTTCGTTCATCCATAGITGCCTGACTCCCCGTCGTGTAGATAACTACGATACG
GGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTC
ACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAG
AAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAA
GCTAGAGTAAGTAGTTCGCCAGTTAATAGTITTGCGCAACGTTGTTGCCATTGCTA
CAGGCATCGTGGTGTCACGCTCGTCGITTGGTATGGCTTCATTCAGCTCCGGTTCC
CAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGC
TCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGITATCACTCA
TGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTT
TCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGAC
CGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAA
CTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGAT
CTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCT
TCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAA
ATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCT
TCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATAC
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ATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCC
GAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAA
TTITTTGTTAAATCAGCTCATTTITTAACCAATAGGCCGAAATCGGCAAAATCCCTT
ATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTITGTITCCAGTTTGGAACA
AGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCT
ATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTC
GAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGC
TTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAG
GAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCA
CACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

sz

gezgomer

611-755: Full ITR

801-104: CMV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1602: Aflibercept secretion sequence

1603-2895: Aflibercept coding sequence after optimization

2905-2953: Poly A signal

2954-3194: Human U6 promoter

3201-3256: shRNA2 against Ang2
(GGAAGCTTGAGAATTATAAtacctgacccatal TATAATTCTCAAGCTTCCTTTTT)

3279-3384: Truncated ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGITAACAACAACAATTGCATTCATTTTATGTTTCAGG
TTCAGGGGGAGGTGTGGGAGGTITITITAAAGCAAGTAAAACCTCTACAAATGTG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAG
CTACTGGGACACCGGCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACC
GGCAGCAGCAGCGGCAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAG
ATCCCCGAGATCATCCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGG
GTGACCTCCCCCAACATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGA
TCCCCGACGGCAAGAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCA
ACGCCACCTACAAGGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCC
ACCTGTACAAGACCAACTACCTGACCCACAGGCAGACCAACACCATCATCGACG
TGGTGCTGTCCCCCTCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCT
GAACTGCACCGCCAGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTA
CCCCTCCTCCAAGCACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCA
GTCCGGCTCCGAGATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACC
AGGTCCGACCAGGGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAG
AAGAACTCCACCTTCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCC
CCCTGCCCCGCCCCCGAGCTGCTGGGCGGCCCCTCCGTGTITCCTGTITCCCCCCCA
AGCCCAAGGACACCCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGG
TGGACGTGTCCCACGAGGACCCCGAGGTGAAGITCAACTGGTACGTGGACGGCG
TGGAGGTGCACAACGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCT
ACAGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGG
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AGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCA
TCTCCAAGGCCAAGGGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCT
CCAGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCT
TCTACCCCTCCGACATCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACA
ACTACAAGACCACCCCCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTC
CAAGCTGACCGTGGACAAGTCCAGGTGGCAGCAGGGCAACGTGTTCTCCTGCTC
CGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCC
CCCGGCAAGTGATTCGAAAATAAAATATCTITTATTTTCATTACATCTGTGTGTITG
GTTTTTTGTGTGGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATA
CAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATT
AGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTA
AAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCG
ATTTCTTGGCTTTATATATCTTGTGGAAAGGACAAGCTTGGAAGCTTGAGAATTA
TAATACCTGACCCATATTATAATTCTCAAGCTTCCTTTTTGCATGCTGGGGAGAG
ATCAACCCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAA
AGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGC
GCAGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAA
CGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGC
ACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGC
AGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGA
CGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCC
TCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATG
AAGGCACGAACCCAGITGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAG
TAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGT
AACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACTGTITTTTTTGTACAGTCTAT
GCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTITTGATGTTA
TGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCG
CCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTC
GGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGT
TCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGA
ACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGT
TGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCA
CCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGAT
CTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTG
GGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAA
CAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGT
CACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATA
CGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTITAGCCATAACAAAA
GTCCAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTICTG
TCTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTT
TATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAAC
CGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGT
AAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG
CGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGG
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CCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAG
GCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCG
AAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT
GCGCTCTCCTGTITCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTICTCCCTT
CGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTA
GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTITCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT
CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAG
TATTTGGTATCTGCGCTCTGCTGAAGCCAGITACCTTCGGAAAAAGAGTTGGTAG
CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTITTTGITTGCAAG
CAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTITAAGGGATTTTGGTCATGA
GATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTITAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC
AGTGAGGCACCTATCTCAGCGATCTGTICTATTTCGTTCATCCATAGTITGCCTGACT
CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTITATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCC
ATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTITCGCCAGTTAATA
GTTTGCGCAACGTTGTITGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT
GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTITACATGATCCC
CCATGTTGTGCAAAAAAGCGGTITAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTT
ACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT
CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACG
GGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACG
TTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGITGAGATCCAGTITCGATG
TAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTC
TGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTAT
CAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAAC
AAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACG
TTAATATTTTGTTAAAATTCGCGTTAAATTTTITGTITAAATCAGCTCATTTTTTAAC
CAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATA
GGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACT
CCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC
CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGC
GAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTG
TAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACA
GGGCGCGTIC

E=Z>

611-755: Full ITR

801-104: CMV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron
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gezgemar

1513-1521: Kozak sequence

1522-1602: Aflibercept secretion sequence

1603-2895: Aflibercept coding sequence after optimization

2905-2953: Poly A signal

2954-3194: Human U6 promoter

3201-3256: shRNA3 against Ang2
(GTGAAGAACTCAATTATAAtacctgacccatalT TATAATTGAGTTCTTCACTTTTT)

3279-3384: Truncated ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGTITAACAACAACAATTGCATTCATTTTATGTITTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTIGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTITCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTITTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAG
CTACTGGGACACCGGCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACC
GGCAGCAGCAGCGGCAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAG
ATCCCCGAGATCATCCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGG
GTGACCTCCCCCAACATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGA
TCCCCGACGGCAAGAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCA
ACGCCACCTACAAGGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCC
ACCTGTACAAGACCAACTACCTGACCCACAGGCAGACCAACACCATCATCGACG
TGGTGCTGTCCCCCTCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCT
GAACTGCACCGCCAGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTA
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CCCCTCCTCCAAGCACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCA
GTCCGGCTCCGAGATGAAGAAGTITCCTGTCCACCCTGACCATCGACGGCGTGACC
AGGTCCGACCAGGGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAG
AAGAACTCCACCTTCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCC
CCCTGCCCCGCCCCCGAGCTGCTGGGCGGCCCCTCCGTGTTCCTGTTCCCCCCCA
AGCCCAAGGACACCCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGG
TGGACGTGTCCCACGAGGACCCCGAGGTGAAGITCAACTGGTACGTGGACGGCG
TGGAGGTGCACAACGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCT
ACAGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGG
AGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCA
TCTCCAAGGCCAAGGGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCT
CCAGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCT
TCTACCCCTCCGACATCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACA
ACTACAAGACCACCCCCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTC
CAAGCTGACCGTGGACAAGTCCAGGTGGCAGCAGGGCAACGTGTTCTCCTGCTC
CGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCC
CCCGGCAAGTGATTCGAAAATAAAATATCTTTATTTTCATTACATCTGTGTGTTG
GITTTTTGTGTGGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATA
CAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATT
AGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTA
AAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCG
ATTTCTTGGCTTTATATATCTTGTGGAAAGGACAAGCTTGTGAAGAACTCAATTA
TAATACCTGACCCATATTATAATTGAGTTCTTCACTTTITTGCATGCTGGGGAGAG
ATCAACCCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAA
AGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGC
GCAGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAA
CGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGC
ACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGC
AGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGA
CGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCC
TCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATG
AAGGCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAG
TAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGT
AACGGCGCAGTGGCGGTTTITCATGGCTTGTTATGACTGITITITTGTACAGTCTAT
GCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTITA
TGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCG
CCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTC
GGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTITGATCTTTTCGGTCGTGAGT
TCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGA
ACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGT
TGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCA
CCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGAT
CTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTG
GGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAA
CAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTITGTTCGGTAAATTGT
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CACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATA
CGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTITAGCCATAACAAAA
GTCCAGTATGCTTITTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATICTG
TCTAGTTTAAGACTTITATTGTCATAGTTTAGATCTATTTTGTTCAGTITTAAGACTT
TATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAAC
CGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGT
AAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG
CGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGG
CCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAG
GCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCG
AAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT
GCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTT
CGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTITCGGTGTA
GGTCGTITCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGITCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT
CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAG
TATTTGGTATCTGCGCTCTGCTGAAGCCAGITACCTTCGGAAAAAGAGTTGGTAG
CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTITTGCAAG
CAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTITAAGGGATTTTGGTCATGA
GATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTITAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGITACCAATGCTTAATC
AGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACT
CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTITATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCC
ATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATA
GTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT
GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCC
CCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTCATGGTITATGGCAGCACTGCATAATTCTCTT
ACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT
CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACG
GGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACG
TTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTITGAGATCCAGTITCGATG
TAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTITTACTTTCACCAGCGTTTC
TGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTAT
CAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAAC
AAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACG
TTAATATTTTGTTAAAATTCGCGTTAAATTTTITGTITAAATCAGCTCATTTTTTAAC
CAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATA
GGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACT
CCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC
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CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGC

GAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTG
TAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACA
GGGCGCGTC

=

aozZgom®:

611-755: Full ITR

801-104: CMV enhancer

1105-1308:

CMYV promoter

1412-1508:

SV40 intron

1513-1521:

Kozak sequence

1522-1602:

Aflibercept secretion sequence

1603-2895:

Aflibercept coding sequence after optimization

2905-2953:

Poly A signal

2954-3194:

Human U6 promoter

3201-3256:

shRNA4 against Ang2

(GTAACATTCCCTAATTCTAtacctgacccataT AGAATTAGGGAATGTTACTTTTT)

3279-3384:

Truncated ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGITAACAACAACAATTGCATTCATTTTATGTTTCAGG
TTCAGGGGGAGGTGTGGGAGGTITITITAAAGCAAGTAAAACCTCTACAAATGTG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAG
CTACTGGGACACCGGCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACC
GGCAGCAGCAGCGGCAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAG
ATCCCCGAGATCATCCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGG
GTGACCTCCCCCAACATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGA
TCCCCGACGGCAAGAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCA
ACGCCACCTACAAGGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCC
ACCTGTACAAGACCAACTACCTGACCCACAGGCAGACCAACACCATCATCGACG
TGGTGCTGTCCCCCTCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCT
GAACTGCACCGCCAGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTA
CCCCTCCTCCAAGCACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCA
GTCCGGCTCCGAGATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACC
AGGTCCGACCAGGGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAG
AAGAACTCCACCTTCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCC
CCCTGCCCCGCCCCCGAGCTGCTGGGCGGCCCCTCCGTGTITCCTGTITCCCCCCCA
AGCCCAAGGACACCCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGG
TGGACGTGTCCCACGAGGACCCCGAGGTGAAGITCAACTGGTACGTGGACGGCG
TGGAGGTGCACAACGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCT
ACAGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGG
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AGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCA
TCTCCAAGGCCAAGGGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCT
CCAGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCT
TCTACCCCTCCGACATCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACA
ACTACAAGACCACCCCCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTC
CAAGCTGACCGTGGACAAGTCCAGGTGGCAGCAGGGCAACGTGTTCTCCTGCTC
CGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCC
CCCGGCAAGTGATTCGAAAATAAAATATCTITTATTTTCATTACATCTGTGTGTITG
GTTTTTTGTGTGGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATA
CAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATT
AGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTA
AAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCG
ATTTCTTGGCTTTATATATCTTGTGGAAAGGACAAGCTTGTAACATTCCCTAATTC
TATACCTGACCCATATAGAATTAGGGAATGTTACTTTTTGCATGCTGGGGAGAGA
TCAACCCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAA
GGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCG
CAGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAAC
GATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCA
CCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCA
GATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGAC
GATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCT
CGACTTCGCTGCTGCCCAAGGTITGCCGGGTGACGCACACCGTGGAAACGGATGA
AGGCACGAACCCAGTTGACATAAGCCTGTITCGGTTCGTAAACTGTAATGCAAGT
AGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTA
ACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACTGTITTTTTTGTACAGTCTATG
CCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTAT
GGAGCAGCAACGATGTITACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGC
CCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTC
GGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGT
TCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGA
ACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGT
TGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCA
CCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGAT
CTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTG
GGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAA
CAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGT
CACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATA
CGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTITAGCCATAACAAAA
GTCCAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTICTG
TCTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTT
TATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAAC
CGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGT
AAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG
CGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGG
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CCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAG
GCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCG
AAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT
GCGCTCTCCTGTITCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTICTCCCTT
CGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTA
GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTITCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT
CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAG
TATTTGGTATCTGCGCTCTGCTGAAGCCAGITACCTTCGGAAAAAGAGTTGGTAG
CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTITTTGITTGCAAG
CAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTITAAGGGATTTTGGTCATGA
GATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTITAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC
AGTGAGGCACCTATCTCAGCGATCTGTICTATTTCGTTCATCCATAGTITGCCTGACT
CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTITATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCC
ATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTITCGCCAGTTAATA
GTTTGCGCAACGTTGTITGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT
GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTITACATGATCCC
CCATGTTGTGCAAAAAAGCGGTITAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTT
ACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT
CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACG
GGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACG
TTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGITGAGATCCAGTITCGATG
TAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTC
TGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTAT
CAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAAC
AAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACG
TTAATATTTTGTTAAAATTCGCGTTAAATTTTITGTITAAATCAGCTCATTTTTTAAC
CAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATA
GGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACT
CCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC
CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGC
GAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTG
TAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACA
GGGCGCGTIC

=z >

611-755: Full ITR

801-104: CMV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron
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gezgemaer

1513-1521: Kozak sequence

1522-1602: Aflibercept secretion sequence

1603-2895: Aflibercept coding sequence after optimization

2905-2953: Poly A signal

2954-3194: Human U6 promoter

3201-3256: shRNAS against Ang2
(GACTTGGAAAGAATATAAAtacctgacccataTTTATATTCTTTCCAAGTCTTTTT)

3279-3384: Truncated ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGTITAACAACAACAATTGCATTCATTTTATGTITTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTIGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTITCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTITTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAG
CTACTGGGACACCGGCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACC
GGCAGCAGCAGCGGCAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAG
ATCCCCGAGATCATCCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGG
GTGACCTCCCCCAACATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGA
TCCCCGACGGCAAGAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCA
ACGCCACCTACAAGGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCC
ACCTGTACAAGACCAACTACCTGACCCACAGGCAGACCAACACCATCATCGACG
TGGTGCTGTCCCCCTCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCT
GAACTGCACCGCCAGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTA
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CCCCTCCTCCAAGCACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCA
GTCCGGCTCCGAGATGAAGAAGTITCCTGTCCACCCTGACCATCGACGGCGTGACC
AGGTCCGACCAGGGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAG
AAGAACTCCACCTTCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCC
CCCTGCCCCGCCCCCGAGCTGCTGGGCGGCCCCTCCGTGTTCCTGTTCCCCCCCA
AGCCCAAGGACACCCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGG
TGGACGTGTCCCACGAGGACCCCGAGGTGAAGITCAACTGGTACGTGGACGGCG
TGGAGGTGCACAACGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCT
ACAGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGG
AGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCA
TCTCCAAGGCCAAGGGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCT
CCAGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCT
TCTACCCCTCCGACATCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACA
ACTACAAGACCACCCCCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTC
CAAGCTGACCGTGGACAAGTCCAGGTGGCAGCAGGGCAACGTGTTCTCCTGCTC
CGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCC
CCCGGCAAGTGATTCGAAAATAAAATATCTTTATTTTCATTACATCTGTGTGTTG
GITTTTTGTGTGGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATA
CAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATT
AGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTA
AAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCG
ATTTCTTGGCTTTATATATCTTGTGGAAAGGACAAGCTTGACTTGGAAAGAATAT
AAATACCTGACCCATATTTATATTCTTTCCAAGTCTTITTGCATGCTGGGGAGAG
ATCAACCCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAA
AGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGC
GCAGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAA
CGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGC
ACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGC
AGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGA
CGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCC
TCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATG
AAGGCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAG
TAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGT
AACGGCGCAGTGGCGGTTTITCATGGCTTGTTATGACTGITITITTGTACAGTCTAT
GCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTITA
TGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCG
CCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTC
GGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTITGATCTTTTCGGTCGTGAGT
TCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGA
ACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGT
TGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCA
CCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGAT
CTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTG
GGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAA
CAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTITGTTCGGTAAATTGT
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CACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATA
CGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTITAGCCATAACAAAA
GTCCAGTATGCTTITTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATICTG
TCTAGTTTAAGACTTITATTGTCATAGTTTAGATCTATTTTGTTCAGTITTAAGACTT
TATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAAC
CGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGT
AAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG
CGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGG
CCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAG
GCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCG
AAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT
GCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTT
CGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTITCGGTGTA
GGTCGTITCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGITCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT
CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAG
TATTTGGTATCTGCGCTCTGCTGAAGCCAGITACCTTCGGAAAAAGAGTTGGTAG
CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTITTGCAAG
CAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTITAAGGGATTTTGGTCATGA
GATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTITAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGITACCAATGCTTAATC
AGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACT
CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTITATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCC
ATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATA
GTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT
GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCC
CCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTCATGGTITATGGCAGCACTGCATAATTCTCTT
ACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT
CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACG
GGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACG
TTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTITGAGATCCAGTITCGATG
TAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTITTACTTTCACCAGCGTTTC
TGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTAT
CAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAAC
AAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACG
TTAATATTTTGTTAAAATTCGCGTTAAATTTTITGTITAAATCAGCTCATTTTTTAAC
CAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATA
GGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACT
CCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC

-121-




WO 2023/028004 PCT/US2022/041084

CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGC

GAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTG
TAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACA
GGGCGCGTC

SEE>

Qo0zgroma

611-755: Full ITR

801-104: CMV enhancer

1105-1308:

CMYV promoter

1412-1508:

SV40 intron

1513-1521:

Kozak sequence

1522-1602:

Aflibercept secretion sequence

1603-2895:

Aflibercept coding sequence after optimization

2905-2953:

Poly A signal

2954-3194:

Human U6 promoter

3201-3256:

shRNAG6 against Ang2

(GGTGAAGAACTCAATTATAtacctgacccataT ATAATTGAGTTCTTCACCTTTTT)

3279-3384:

Truncated ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGITAACAACAACAATTGCATTCATTTTATGTTTCAGG
TTCAGGGGGAGGTGTGGGAGGTITITITAAAGCAAGTAAAACCTCTACAAATGTG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAG
CTACTGGGACACCGGCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACC
GGCAGCAGCAGCGGCAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAG
ATCCCCGAGATCATCCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGG
GTGACCTCCCCCAACATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGA
TCCCCGACGGCAAGAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCA
ACGCCACCTACAAGGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCC
ACCTGTACAAGACCAACTACCTGACCCACAGGCAGACCAACACCATCATCGACG
TGGTGCTGTCCCCCTCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCT
GAACTGCACCGCCAGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTA
CCCCTCCTCCAAGCACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCA
GTCCGGCTCCGAGATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACC
AGGTCCGACCAGGGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAG
AAGAACTCCACCTTCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCC
CCCTGCCCCGCCCCCGAGCTGCTGGGCGGCCCCTCCGTGTITCCTGTITCCCCCCCA
AGCCCAAGGACACCCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGG
TGGACGTGTCCCACGAGGACCCCGAGGTGAAGITCAACTGGTACGTGGACGGCG
TGGAGGTGCACAACGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCT
ACAGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGG
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AGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCA
TCTCCAAGGCCAAGGGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCT
CCAGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCT
TCTACCCCTCCGACATCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACA
ACTACAAGACCACCCCCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTC
CAAGCTGACCGTGGACAAGTCCAGGTGGCAGCAGGGCAACGTGTTCTCCTGCTC
CGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCC
CCCGGCAAGTGATTCGAAAATAAAATATCTITTATTTTCATTACATCTGTGTGTITG
GTTTTTTGTGTGGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATA
CAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATT
AGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTA
AAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCG
ATTTCTTGGCTTTATATATCTTGTGGAAAGGACAAGCTTGGTGAAGAACTCAATT
ATATACCTGACCCATATATAATTGAGTTCTTCACCTTTTTGCATGCTGGGGAGAG
ATCAACCCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAA
AGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGC
GCAGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAA
CGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGC
ACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGC
AGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGA
CGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCC
TCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATG
AAGGCACGAACCCAGITGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAG
TAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGT
AACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACTGTITTTTTTGTACAGTCTAT
GCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTITTGATGTTA
TGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCG
CCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTC
GGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGT
TCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGA
ACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGT
TGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCA
CCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGAT
CTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTG
GGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAA
CAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGT
CACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATA
CGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTITAGCCATAACAAAA
GTCCAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTICTG
TCTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTT
TATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAAC
CGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGT
AAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG
CGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGG
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CCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAG
GCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCG
AAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT
GCGCTCTCCTGTITCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTICTCCCTT
CGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTA
GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTITCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT
CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAG
TATTTGGTATCTGCGCTCTGCTGAAGCCAGITACCTTCGGAAAAAGAGTTGGTAG
CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTITTTGITTGCAAG
CAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTITAAGGGATTTTGGTCATGA
GATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTITAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC
AGTGAGGCACCTATCTCAGCGATCTGTICTATTTCGTTCATCCATAGTITGCCTGACT
CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTITATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCC
ATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTITCGCCAGTTAATA
GTTTGCGCAACGTTGTITGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT
GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTITACATGATCCC
CCATGTTGTGCAAAAAAGCGGTITAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTT
ACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT
CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACG
GGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACG
TTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGITGAGATCCAGTITCGATG
TAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTC
TGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTAT
CAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAAC
AAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACG
TTAATATTTTGTTAAAATTCGCGTTAAATTTTITGTITAAATCAGCTCATTTTTTAAC
CAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATA
GGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACT
CCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC
CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGC
GAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTG
TAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACA
GGGCGCGTIC

SEZ>

372-512: Full ITR

570-873: CMV enhancer

874-1077: CMV promoter

1181-1277: SV40 intron
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gozgemar

1282-1290: Kozak sequence

1291-1371: Aflibercept secretion sequence

1372-2664: Aflibercept coding sequence after optimization

2674-2722: Poly A sequence

2757-3060: CMV enhancer

3061-3264: CMV promoter

3368-3464: SV40 intron

3469-3477: Kozak sequence

3478-3534: Human IgG heavy chain secretion sequence

3535-4398: hCOMP-Angl coding sequence after optimization

4422-4470: Poly A sequence

4498-4638: Full ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTITTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTTTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAGCTACTGGGACACCG
GCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACCGGCAGCAGCAGCGG
CAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAGATCCCCGAGATCAT
CCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGGGTGACCTCCCCCAA
CATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGATCCCCGACGGCAA
GAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCAACGCCACCTACAA
GGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCCACCTGTACAAGAC
CAACTACCTGACCCACAGGCAGACCAACACCATCATCGACGTGGTGCTGTCCCCC
TCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCTGAACTGCACCGCC

-126-




WO 2023/028004 PCT/US2022/041084

AGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTACCCCTCCTCCAAG
CACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCAGTCCGGCTCCGAG
ATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACCAGGTCCGACCAG
GGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAGAAGAACTCCACCT
TCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCCCCCTGCCCCGCeC
CCGAGCTGCTGGGCGGCCCCTCCGTGITCCTGTTCCCCCCCAAGCCCAAGGACAC
CCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCCCAC
GAGGACCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAC
GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCTACAGGGTGGTGTCC
GTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAG
GTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCATCTCCAAGGCCAAG
GGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCTCCAGGGACGAGCTG
ACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCTCCGACA
TCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
CCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCCAAGCTGACCGTGGA
CAAGTCCAGGTGGCAGCAGGGCAACGTGTITCTCCTGCTCCGTGATGCACGAGGC
CCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCCCCCGGCAAGTGATTC
GAAAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGGCAT
GCTGGGGAGAGATCAACCGAATTCGGTACCCGTTACATAACTTACGGTAAATGG
CCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTAT
GTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATT
TACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCC
CCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATG
ACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTAC
CATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCA
CGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTITTTGGCACC
AAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGA
ACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACA
CCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTITTAGTCTTTTT
GICTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCT
CAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTCGGCCTGAG
CTGGCTGTTCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGACCTGGGCCCCCAG
ATGCTGAGAGAGCTGCAGGAGACCAACGCCGCCCTGCAGGACGTGAGAGAGCTG
CTGAGACAGCAGGTGAAGGAGATCACCTTCCTGAGAAACACCGTGATGGAGTGC
GACGCCTGCGGCGACACCGTGCACAACCTGGTGAACCTGTGCACCAAGGAGGGC
GTGCTGCTGAAGGGCGGCAAGAGAGAGGAGGAGAAGCCCTTCAGAGACTGCGC
CGACGTGTACCAGGCCGGCTTCAACAAGAGCGGCATCTACACCATCTACATCAA
CAACATGCCCGAGCCCAAGAAGGTGTITCTGCAACATGGACGTGAACGGCGGCGG
CTGGACCGTGATCCAGCACAGAGAGGACGGCAGCCTGGACTTCCAGAGAGGCTG
GAAGGAGTACAAGATGGGCTTCGGCAACCCCAGCGGCGAGTACTGGCTGGGCAA
CGAGTTCATCTTCGCCATCACCAGCCAGAGACAGTACATGCTGAGAATCGAGCT
GATGGACTGGGAGGGCAACAGAGCCTACAGCCAGTACGACAGATTCCACATCGG
CAACGAGAAGCAGAACTACAGACTGTACCTGAAGGGCCACACCGGCACCGCCGG
CAAGCAGAGCAGCCTGATCCTGCACGGCGCCGACTTCAGCACCAAGGACGCCGA
CAACGACAACTGCATGTGCAAGTGCGCCCTGATGCTGACCGGCGGCTGGTGGTT
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CGACGCCTGCGGCCCCAGCAACCTGAACGGCATGTTCTACACCGCCGGCCAGAA
CCACGGCAAGCTGAACGGCATCAAGTGGCACTACTTCAAGGGCCCCAGCTACAG
CCTGAGAAGCACCACCATGATGATCAGACCCCTGGACTTCTGAGCGGGACTCTG
GAATTCGAAAATAAAATATCTTTATTITTCATTACATCTGTGTGTITGGTITTTTTGTG
TGTTCTGCACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGC
CACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCC
CGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGC
CTGCAGGCATGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGC
GAACAAACGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGG
GGTCAGCACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAG
CCAGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAA
TGCCTGACGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAG
AAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAA
ACGGATGAAGGCACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAACTGTA
ATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAG
CGGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGTITATGACTGTITTITTTTGTAC
AGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTT
GATGTTATGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTITACGCAGCAGG
GCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACAT
GTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTITTICGG
TCGTGAGTTCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTAC
CTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAG
AAGCGGTTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCG
TAGTGAGATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGG
CATTGCCACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCT
TATGTGATCTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATA
CAAAGTTGGGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCG
CCACCTAACAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGG
TAAATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCT
CTTTAATACGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTTAGCCAT
AACAAAAGTCCAGTATGCTTITTCACAGCATAACTGGACTGATTTCAGITTACAA
CTATTCTGTCTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGTTT
AAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAA
CCGTAACCGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACA
GATGCGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGA
CTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCG
GTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCA
AAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTITTTTC
CATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGG
TGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCC
CTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCT
CCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGITCG
GTGTAGGTCGTITCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTITCAGCCCG
ACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGA
CTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGT
AGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAG
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GACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTT
GGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTITTITTGTTT
GCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCT
TTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGT
CATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT
TTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCT
TAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTITCATCCATAGTTGCC
TGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCA
GTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAAT
AAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGC
CTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTITCGCCAGTT
AATAGTTTGCGCAACGTITGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGT
CGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGITACATG
ATCCCCCATGTTGTGCAAAAAAGCGGTITAGCTCCTTCGGTCCTCCGATCGTTGTC
AGAAGTAAGTTGGCCGCAGTGTITATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACC
AAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAA
TACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAA
AACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTC
GATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTITTACTTITCACCAGC
GTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAG
GGCGACACGGAAATGTITGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGC
ATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTITGAATGTATTTAGAAAA
ATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTG
TAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTT
TTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACC
GAGATAGGGTTGAGTGITGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAAC
GTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTA
CGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAA
ATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGA
ACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTG
GCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCG
CCGCTACAGGGCGCGTC

gEZ»>

sozgom®"

372-512: Full ITR

570-873: CMV enhancer

874-1077. CMV promoter

1181-1277: SV40 intron

1282-1290: Kozak sequence

1291-1371: Aflibercept secretion sequence

1372-2664: Aflibercept coding sequence after optimization

2665-2682: Furin sequence

2683-2748: F2 A sequence

2749-2805: Human IgG heavy chain secretion sequence

2806-3669: hCOMP-Ang]1 coding sequence after optimization

3693-3741: Poly A sequence
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3769-3909: Full ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTITTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTTTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAGCTACTGGGACACCG
GCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACCGGCAGCAGCAGCGG
CAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAGATCCCCGAGATCAT
CCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGGGTGACCTCCCCCAA
CATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGATCCCCGACGGCAA
GAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCAACGCCACCTACAA
GGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCCACCTGTACAAGAC
CAACTACCTGACCCACAGGCAGACCAACACCATCATCGACGTGGTGCTGTCCCCC
TCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCTGAACTGCACCGCC
AGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTACCCCTCCTCCAAG
CACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCAGTCCGGCTCCGAG
ATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACCAGGTCCGACCAG
GGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAGAAGAACTCCACCT
TCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCCCCCTGLCCCccaeCC
CCGAGCTGCTGGGCGGCCCCTCCGTGITCCTGTTCCCCCCCAAGCCCAAGGACAC
CCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCCCAC
GAGGACCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAC
GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCTACAGGGTGGTGTCC
GTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAG
GTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCATCTCCAAGGCCAAG
GGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCTCCAGGGACGAGCTG
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ACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCTCCGACA
TCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
CCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCCAAGCTGACCGTGGA
CAAGTCCAGGTGGCAGCAGGGCAACGTGTITCTCCTGCTCCGTGATGCACGAGGC
CCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCCCCCGGCAAGAGAAG
AAAGAGAGCCCCCGTGAAGCAGACCCTGAACTTCGACCTGCTGAAGCTGGCCGG
CGACGTGGAGAGCAACCCCGGCCCCATGGAGTTCGGCCTGAGCTGGCTGTTCCT
GGTGGCCATCCTTAAGGGCGTGCAGTGCGACCTGGGCCCCCAGATGCTGAGAGA
GCTGCAGGAGACCAACGCCGCCCTGCAGGACGTGAGAGAGCTGCTGAGACAGCA
GGTGAAGGAGATCACCTTCCTGAGAAACACCGTGATGGAGTGCGACGCCTGCGG
CGACACCGTGCACAACCTGGTGAACCTGTGCACCAAGGAGGGCGTGCTGCTGAA
GGGCGGCAAGAGAGAGGAGGAGAAGCCCTTCAGAGACTGCGCCGACGTGTACC
AGGCCGGCTTCAACAAGAGCGGCATCTACACCATCTACATCAACAACATGCCCG
AGCCCAAGAAGGTGTTCTGCAACATGGACGTGAACGGCGGCGGCTGGACCGTGA
TCCAGCACAGAGAGGACGGCAGCCTGGACTTCCAGAGAGGCTGGAAGGAGTAC
AAGATGGGCTTCGGCAACCCCAGCGGCGAGTACTGGCTGGGCAACGAGTTCATC
TTCGCCATCACCAGCCAGAGACAGTACATGCTGAGAATCGAGCTGATGGACTGG
GAGGGCAACAGAGCCTACAGCCAGTACGACAGATTCCACATCGGCAACGAGAA
GCAGAACTACAGACTGTACCTGAAGGGCCACACCGGCACCGCCGGCAAGCAGAG
CAGCCTGATCCTGCACGGCGCCGACTTCAGCACCAAGGACGCCGACAACGACAA
CTGCATGTGCAAGTGCGCCCTGATGCTGACCGGCGGCTGGTGGTTCGACGCCTGC
GGCCCCAGCAACCTGAACGGCATGTITCTACACCGCCGGCCAGAACCACGGCAAG
CTGAACGGCATCAAGTGGCACTACTTCAAGGGCCCCAGCTACAGCCTGAGAAGC
ACCACCATGATGATCAGACCCCTGGACTTCTGAGCGGGACTCTGGAATTCGAAA
ATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGTITCTGCACG
TGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCT
GCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCLCAGGG
CTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGCATG
CAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGAT
GCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCA
CCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGAT
CCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGAT
GCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGA
CTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGG
CACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCG
TATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGG
CGCAGTGGCGGTITTITCATGGCTTGTTATGACTGTTTTITTGTACAGTCTATGCCTC
GGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGA
GCAGCAACGATGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCT
AAAACAAAGTITAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGC
CCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCG
GAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTT
GCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTIT
GGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCT
ATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCG
CGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTA
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CGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTITGGG
CATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACA
ATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTITCGGTAAATTGTCA
CAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTICTTTAATACG
ACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGT
CCAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTC
TAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTA
TTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCG
ATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAA
GGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCG
CTCGGTCGITCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACG
GTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCC
AGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGC
TCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAA
ACCCGACAGGACTATAAAGATACCAGGCGTITTCCCCCTGGAAGCTCCCTCGTGCG
CTCTCCTGTITCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGG
GAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGT
CGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGC
GCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGC
CACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTG
CTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATT
TGGTATCTGCGCTCTGCTGAAGCCAGTITACCTTCGGAAAAAGAGTTGGTAGCTCT
TGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGC
AGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTITTTCTACGG
GGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATT
ATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCA
ATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTG
AGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCC
GTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCA
ATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTITATCAGCAATAAACCAG
CCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTT
TGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGG
TATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCC
ATGTTGTGCAAAAAAGCGGTTAGCTCCTITCGGTCCTCCGATCGTTGTCAGAAGTA
AGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTAC
TGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCA
TTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGG
ATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTC
TTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAA
CCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTITCACCAGCGTTTCTGG
GTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACAC
GGAAATGTITGAATACTCATACTCTTCCTTITTITCAATATTATTGAAGCATTTATCAG
GGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAA
TAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAA
TATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAAT
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AGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGT
TGAGTGITGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAA
CGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATC
ACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCT
AAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAG
AAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAG
CGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGG
GCGCGTC

SEZ>

gezgomer

372-512: Full ITR

570-873: CMV enhancer

874-1077: CMV promoter

1181-1277: SV40 intron

1282-1290: Kozak sequence

1291-1347: Human IgG heavy chain secretion sequence

1348-1710: Lucentis Vh coding sequence after optimization

1711-1770: 4xGGGGS sequence

1771-2106: Lucentis VI coding sequence after optimization

2107-2124: Furin sequence

2125-2190:F2A sequence

2191-2247. Human IgG heavy chain secretion sequence

2248-3111: hCOMP-Angl coding sequence after optimization

3135-3183: Poly A sequence

3211-3351: Full ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCAGTCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTICTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTTTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTCGGCCTGAGCTGGC
TGTTCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTGCAGCTGGTGGAGA
GCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTGAGCTGCGCCGCCA
GCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGACAGGCCCCCGGCA
AGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGCGAGCCCACCTACG
CCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACCAGCAAGAGCACCG
CCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCCGTGTACTACTGCG
CCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCGACGTGTGGGGCCA
GGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGAGGCGGATCTGGCG
GAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACCCAGAGCCCCAGCA
GCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGCAGCGCCAGCCAGG
ACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGCAAGGCCCCCAAGG
TGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCCAGCAGATTCAGCGG
CAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGA
CTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCTGGACCTTCGGCCAG
GGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCAGAAGAAAGAGAGCCCC
CGTGAAGCAGACCCTGAACTTCGACCTGCTGAAGCTGGCCGGCGACGTGGAGAG
CAACCCCGGCCCCATGGAGITCGGCCTGAGCTGGCTGTTCCTGGTGGCCATCCTIT
AAGGGCGTGCAGTGCGACCTGGGCCCCCAGATGCTGAGAGAGCTGCAGGAGACC
AACGCCGCCCTGCAGGACGTGAGAGAGCTGCTGAGACAGCAGGTGAAGGAGAT
CACCTTCCTGAGAAACACCGTGATGGAGTGCGACGCCTGCGGCGACACCGTGCA
CAACCTGGTGAACCTGTGCACCAAGGAGGGCGTGCTGCTGAAGGGCGGCAAGAG
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AGAGGAGGAGAAGCCCTTCAGAGACTGCGCCGACGTGTACCAGGCCGGCTTCAA
CAAGAGCGGCATCTACACCATCTACATCAACAACATGCCCGAGCCCAAGAAGGT
GTITCTGCAACATGGACGTGAACGGCGGCGGCTGGACCGTGATCCAGCACAGAGA
GGACGGCAGCCTGGACTTCCAGAGAGGCTGGAAGGAGTACAAGATGGGCTTCGG
CAACCCCAGCGGCGAGTACTGGCTGGGCAACGAGTTCATCTTCGCCATCACCAG
CCAGAGACAGTACATGCTGAGAATCGAGCTGATGGACTGGGAGGGCAACAGAG
CCTACAGCCAGTACGACAGATTCCACATCGGCAACGAGAAGCAGAACTACAGAC
TGTACCTGAAGGGCCACACCGGCACCGCCGGCAAGCAGAGCAGCCTGATCCTGC
ACGGCGCCGACTTCAGCACCAAGGACGCCGACAACGACAACTGCATGTGCAAGT
GCGCCCTGATGCTGACCGGCGGCTGGTGGTTCGACGCCTGCGGCCCCAGCAACCT
GAACGGCATGTITCTACACCGCCGGCCAGAACCACGGCAAGCTGAACGGCATCAA
GTGGCACTACTTCAAGGGCCCCAGCTACAGCCTGAGAAGCACCACCATGATGAT
CAGACCCCTGGACTTCTGAGCGGGACTCTGGAATTCGAAAATAAAATATCTTTAT
TTTCATTACATCTGTGTGITGGTITTTTTGTGTGTTCTGCACGTGCGGACCGAGCGG
CCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGC
TCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCAGG
CCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGCATGCAAGCTGTAGCCAA
CCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGA
AAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGC
GACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACC
TTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAA
ACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTGCCCA
AGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGTTGA
CATAAGCCTGTITCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAA
CTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTIT
CATGGCTTGTTATGACTGTITTTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGC
AAGCGCGTTACGCCGTGGGTCGATGTTITGATGTTATGGAGCAGCAACGATGTTAC
GCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGITAGGTG
GCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATC
CATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTAC
TCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACAT
TCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTA
CGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCA
GTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCA
AGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTACG
GTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAGTGA
TGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCAAGCCGAGAT
CGGCTTCCCGGCCGCGGAGTTGTITCGGTAAATTGTCACAACGCCGCGAATATAGT
CTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCA
GAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGC
ATAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTATTGTC
ATAGTTTAGATCTATTTTGTTCAGITTAAGACTTTATTGTCCGCCCACACCCGCTT
ACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGGC
TGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAG
GCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGC
GAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGG
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ATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGT
AAAAAGGCCGCGTITGCTGGCGTTTTITCCATAGGCTCCGCCCCCCTGACGAGCATC
ACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGAT
ACCAGGCGITTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCC
GCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAAT
GCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTG
TGTGCACGAACCCCCCGITCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGT
CTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGT
AACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGG
TGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGA
AGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCA
CCGCTGGTAGCGGTGGTTITTITTITGITTGCAAGCAGCAGATTACGCGCAGAAAAAA
AGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAAC
GAAAACTCACGTITAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCT
AGATCCTTTITAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTA
AACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATC
TGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGAT
ACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACG
CTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTITATCCGCCTCCATCCAGTCTATTAATTGTTGCCGG
GAAGCTAGAGTAAGTAGTITCGCCAGTTAATAGTITTGCGCAACGTTGTTGCCATTG
CTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGG
TTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTT
AGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCAC
TCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATG
CTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGG
CGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGC
AGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAA
GGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTG
ATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGG
CAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCAT
ACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCG
GATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATT
TCCCCGAAAAGTGCCACCTGAAATTGTAAACGTITAATATTTTGTTAAAATTCGCG
TTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAA
TCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGITGITCCAGTTITG
GAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAAC
CGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTG
GGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTT
AGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGC
GAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAAC
CACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

=2

372-512: Full ITR

570-873: CMV enhancer

874-1077. CMV promoter
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w
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Fezgemer

1181-1277:

SV40 intron

PCT/US2022/041084

1282-1290:

Kozak sequence

1291-1347:

Human IgG heavy chain secretion sequence

1348-1710:

Lucentis Vh coding sequence after optimization

1711-1770:

4xGGGGS sequence

1771-2106:

Lucentis VI coding sequence after optimization

2117-2165:

Poly A sequence

2172-2475:

CMYV enhancer

2476-2679:

CMYV promoter

2783-2879:

SV40 intron

2884-2892:

kozak sequence

2893-2949:

Human IgG heavy chain secretion sequence

2950-3813:

hCOMP-Ang] coding sequence after optimization

3837-3885:

Poly A sequence

3913-4053:

Full ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCATCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTITTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTCGGCCTGAGCTGGC
TGTTCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTGCAGCTGGTGGAGA
GCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTGAGCTGCGCCGCCA
GCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGACAGGCCCCCGGCA
AGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGCGAGCCCACCTACG
CCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACCAGCAAGAGCACCG
CCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCCGTGTACTACTGCG
CCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCGACGTGTGGGGCCA
GGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGAGGCGGATCTGGCG
GAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACCCAGAGCCCCAGCA
GCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGCAGCGCCAGCCAGG
ACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGCAAGGCCCCCAAGG
TGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCCAGCAGATTCAGCGG
CAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGA
CTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCTGGACCTTCGGCCAG
GGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCTGATTCGAAAAATAAAAT
ATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGGGTACCCGITACATA
ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACG
TCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTC
AATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCA
TATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCAT
TATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATT
AGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGA
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TAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGA
GITTGITTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGC
CCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAG
AGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTITTTGAC
CTCCATAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGT
AAGTTTAGTCTTTTTGTCTTITATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATC
AAAGAACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATG
GAGTTCGGCCTGAGCTGGCTGTTCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCG
ACCTGGGCCCCCAGATGCTGAGAGAGCTGCAGGAGACCAACGCCGCCCTGCAGG
ACGTGAGAGAGCTGCTGAGACAGCAGGTGAAGGAGATCACCTTCCTGAGAAACA
CCGTGATGGAGTGCGACGCCTGCGGCGACACCGTGCACAACCTGGTGAACCTGT
GCACCAAGGAGGGCGTGCTGCTGAAGGGCGGCAAGAGAGAGGAGGAGAAGCCC
TTCAGAGACTGCGCCGACGTGTACCAGGCCGGCTTCAACAAGAGCGGCATCTAC
ACCATCTACATCAACAACATGCCCGAGCCCAAGAAGGTGTTCTGCAACATGGAC
GTGAACGGCGGCGGCTGGACCGTGATCCAGCACAGAGAGGACGGCAGCCTGGA
CTTCCAGAGAGGCTGGAAGGAGTACAAGATGGGCTTCGGCAACCCCAGCGGCGA
GTACTGGCTGGGCAACGAGTTCATCTTCGCCATCACCAGCCAGAGACAGTACAT
GCTGAGAATCGAGCTGATGGACTGGGAGGGCAACAGAGCCTACAGCCAGTACGA
CAGATTCCACATCGGCAACGAGAAGCAGAACTACAGACTGTACCTGAAGGGCCA
CACCGGCACCGCCGGCAAGCAGAGCAGCCTGATCCTGCACGGCGCCGACTTCAG
CACCAAGGACGCCGACAACGACAACTGCATGTGCAAGTGCGCCCTGATGCTGAC
CGGCGGCTGGTGGTTCGACGCCTGCGGCCCCAGCAACCTGAACGGCATGTTCTAC
ACCGCCGGCCAGAACCACGGCAAGCTGAACGGCATCAAGTGGCACTACTTCAAG
GGCCCCAGCTACAGCCTGAGAAGCACCACCATGATGATCAGACCCCTGGACTTC
TGAGCGGGACTCTGGAATTCGAAAATAAAATATCTTTATTTTCATTACATCTGTG
TGTTGGTTTTTTGTGTGTTCTGCACGTGCGGACCGAGCGGCCGCAGGAACCCCTA
GTGATGGAGTITGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGC
GACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGC
GAGCGCGCAGCTGCCTGCAGGCATGCAAGCTGTAGCCAACCACTAGAACTATAG
CTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAAAACCGAGGATGCGA
ACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCGACGGCCGAGGTICIT
CCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAAC
AGCAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTTGCGCTCGTTC
GCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGA
CGCACACCGTGGAAACGGATGAAGGCACGAACCCAGTITGACATAAGCCTGITCG
GTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCT
TGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTITCATGGCTTGTITATGA
CTGTTTTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCGTITACGCC
GTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGCAACGA
TGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAGTATGGG
CATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCT
CTITGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACTCCCAACATCAGC
CGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGC
TGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGG
TTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCCGGCGAGC
ACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATGAGGCCA
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ACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATCCCGC
AGTGGCTCTCTATACAAAGTITGGGCATACGGGAAGAAGTGATGCACTTTGATATC
GACCCAAGTACCGCCACCTAACAATTCGTITCAAGCCGAGATCGGCTTCCCGGCCG
CGGAGTTGTITCGGTAAATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCT
TGGCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAAAATGAAGAGT
TTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGCATAACTGGACTGA
TTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTATTGTCATAGTTTAGATCT
ATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCATCC
ATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGT
GAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCT
TCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAG
CTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAA
AGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCG
TTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGAC
GCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTC
CCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATA
CCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTA
GGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACC
CCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAAC
CCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC
AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTAC
GGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCT
TCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCG
GTGGTTTTITITGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG
AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACG
TTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTA
AATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGICTG
ACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTICTATTTCG
TTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGC
TTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTC
CAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTIC
CTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGT
AAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTITGTTGCCATTGCTACAGGCATC
GTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATC
AAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGT
CCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTITATCACTCATGGTTATGG
CAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACT
GGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCT
CTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAG
TGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCT
GTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCT
TTTACTTTCACCAGCGITTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCA
AAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTIC
AATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGA
ATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTITCCCCGAAAAGT
GCCACCTGAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTITTGTT
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AAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATC
AAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCC

ACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGG
CGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTITITGGGGTCGAGGTGC
CGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGG
GGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGG

GCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCG
CCGCGCTTAATGCGCCGCTACAGGGCGCGTC

L=z

SQzgomer

611-755: Full ITR

801-1104: CMYV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-1941: Lucentis Vh coding sequence after optimization

1942-2001: 4xGGGGS linker

2002-2337: Lucentis VI coding sequence after optimization

2348-2396: Poly A signal

2397-2637: Human U6 promoter

2644-2699: shRNA1 against Ang2
(GGTTCAACGGCATTAAATAtacctgacccataTATTTAATGCCGTTGAACCTTTTT)

2722-2827: Truncated ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGITAACAACAACAATTGCATTCATTTTATGTTTCAGG
TTCAGGGGGAGGTGTGGGAGGTITITITAAAGCAAGTAAAACCTCTACAAATGTG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTITCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTG
CAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTG
AGCTGCGCCGCCAGCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGA
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGC
GAGCCCACCTACGCCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACC
AGCAAGAGCACCGCCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCC
GTGTACTACTGCGCCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCG
ACGTGTGGGGCCAGGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGA
GGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACC
CAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGC
AGCGCCAGCCAGGACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGC
AAGGCCCCCAAGGTGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCC
AGCAGATTCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGC
CTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCT
GGACCTTCGGCCAGGGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCTGAT
TCGAAAAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGG
AGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAG
AGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATAC
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GTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTTT
AAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTT
ATATATCTTGTGGAAAGGACAAGCTTGGTTCAACGGCATTAAATATACCTGACCC
ATATATTTAATGCCGTITGAACCTTTITTGCATGCTGGGGAGAGATCAACCCCACTC
CCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACG
CCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTA
GCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTT
CCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGC
GCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACA
GCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGA
CCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCT
GCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCA
GTTGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCA
CGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCG
GITTTCATGGCTTGTTATGACTGTTTTTITGTACAGTCTATGCCTCGGGCATCCAA
GCAGCAAGCGCGITACGCCGTGGGTCGATGTITTGATGTTATGGAGCAGCAACGA
TGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGT
TAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGT
CAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCC
ACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTA
AGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGC
GGCTTACGTITCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGAT
CTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAAT
CTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAG
ATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAG
AAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCAAGC
CGAGATCGGCTTCCCGGCCGCGGAGTITGTTCGGTAAATTGTCACAACGCCGCGA
ATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTT
GCACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTT
TTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACT
TTATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCAC
ACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGT
TACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATAC
CGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTICGTITCG
GCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGA
ATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCA
GGAACCGTAAAAAGGCCGCGTTGCTGGCGTITTITTCCATAGGCTCCGCCCCCCTGA
CGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACT
ATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTITCCG
ACCCTGCCGCTTACCGGATACCTGTCCGCCTITTCTCCCTTCGGGAAGCGTGGCGC
TTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAG
CTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTA
ACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGC
CACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCT
CTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC
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AAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAG
AAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAG
TGGAACGAAAACTCACGTITAAGGGATTTTGGTCATGAGATTATCAAAAAGGATC
TTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTITAAATCAATCTAAAGTATAT
ATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTC
AGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAA
CTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAG
ACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGG
CCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTG
TTGCCGGGAAGCTAGAGTAAGTAGTITCGCCAGTTAATAGTTTGCGCAACGTTGTT
GCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTITTGGTATGGCTTCATTCA
GCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAA
AGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTG
TTATCACTCATGGTITATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGT
AAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGT
ATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCA
CATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAA
CTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCAC
CCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAAC
AGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAA
TACTCATACTCTITCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTC
ATGAGCGGATACATATTTGAATGTATITAGAAAAATAAACAAATAGGGGTITCCG
CGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTITAA
AATTCGCGTTAAATTTTTGTITAAATCAGCTCATTITTTTAACCAATAGGCCGAAATC
GGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTT
CCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGG
CGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCA
AGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGC
CCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGG
GAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGC
TGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

20zZgome gDz

611-755: Full ITR

801-1104: CMYV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-1941: Lucentis Vh coding sequence after optimization

1942-2001: 4xGGGGS linker

2002-2337: Lucentis VI coding sequence after optimization

2348-2396: Poly A signal

2397-2637: Human U6 promoter

2644-2699: shRNA2 against Ang2
(GGAAGCTTGAGAATTATAAtacctgacccatal TATAATTCTCAAGCTTCCTTTTT)

2722-2827: Truncated ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTITTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTITTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTIGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTITCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTITACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTTCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTG
CAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTG
AGCTGCGCCGCCAGCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGA
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGC
GAGCCCACCTACGCCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACC
AGCAAGAGCACCGCCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCC
GTGTACTACTGCGCCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCG
ACGTGTGGGGCCAGGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGA
GGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACC
CAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGC
AGCGCCAGCCAGGACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGC
AAGGCCCCCAAGGTGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCC
AGCAGATTCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGC
CTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCT
GGACCTTCGGCCAGGGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCTGAT
TCGAAAAATAAAATATCTTTATTTTCATTACATCTGTGTGTITGGTTTTITTGTGTGG
AGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTITAG
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AGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATAC
GTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTITAAAATTATGTTTT
AAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTT
ATATATCTTGTGGAAAGGACAAGCTTGGAAGCTTGAGAATTATAATACCTGACCC
ATATTATAATTCTCAAGCTTCCTTTTTGCATGCTGGGGAGAGATCAACCCCACTC
CCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACG
CCCGGGCTTITGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTA
GCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTT
CCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGC
GCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACA
GCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGA
CCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCT
GCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCA
GTTGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCA
CGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCG
GTITTTCATGGCTTGTTATGACTGTTTTTITGTACAGTCTATGCCTCGGGCATCCAA
GCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGA
TGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGT
TAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGT
CAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCC
ACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTA
AGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGC
GGCTTACGITCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGAT
CTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAAT
CTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAG
ATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTITGGGCATACGGGAAG
AAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCAAGC
CGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGA
ATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTT
GCACTTCAGAAAATGAAGAGTTTGCTITAGCCATAACAAAAGTCCAGTATGCTTT
TTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACT
TTATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCAC
ACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTITGCCAGGT
TACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATAC
CGCATCAGGCGCTCTITCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTICGTTCG
GCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGA
ATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCA
GGAACCGTAAAAAGGCCGCGTTGCTGGCGTITTITTCCATAGGCTCCGCCCCCCTGA
CGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACT
ATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTITCCG
ACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGC
TTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAG
CTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTA
ACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGC
CACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCT
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CTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC
AAACCACCGCTGGTAGCGGTGGTTTTTTITGTITTGCAAGCAGCAGATTACGCGCAG
AAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAG
TGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATC
TTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATAT
ATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTC
AGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAA
CTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAG
ACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGG
CCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTG
TTGCCGGGAAGCTAGAGTAAGTAGTITCGCCAGTITAATAGTTTGCGCAACGTTGTT
GCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTITTGGTATGGCTTCATTCA
GCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTITGTGCAAAAA
AGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTG
TTATCACTCATGGTITATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGT
AAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGT
ATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCA
CATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAA
CTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCAC
CCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAAC
AGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAA
TACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTC
ATGAGCGGATACATATTTGAATGTATITAGAAAAATAAACAAATAGGGGTITCCG
CGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTITAA
AATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATC
GGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTT
CCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGG
CGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCA
AGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGC
CCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGG
GAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGC
TGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

gEE>

2ozgom®n”

611-755: Full ITR

801-1104: CMYV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-1941: Lucentis Vh coding sequence after optimization

1942-2001: 4xGGGGS linker

2002-2337: Lucentis VI coding sequence after optimization

2348-2396: Poly A signal

2397-2637. Human U6 promoter

2644-2699: shRNA3 against Ang2
(GTGAAGAACTCAATTATAAtacctgacccatal TATAATTGAGTTCTTCACTTTTT)
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2722-2827: Truncated ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGTITAACAACAACAATTGCATTCATTTTATGTITTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTIGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTITCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GTITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GITTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTICCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTITACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTITCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTG
CAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTG
AGCTGCGCCGCCAGCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGA
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGC
GAGCCCACCTACGCCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACC
AGCAAGAGCACCGCCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCC
GTGTACTACTGCGCCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCG
ACGTGTGGGGCCAGGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGA
GGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACC
CAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGC
AGCGCCAGCCAGGACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGC
AAGGCCCCCAAGGTGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCC
AGCAGATTCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGC
CTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCT
GGACCTTCGGCCAGGGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCTGAT
TCGAAAATAAAATATCTTTATTITCATTACATCTGTGTGTITGGTTTITTGTGTGGA

-148-




WO 2023/028004 PCT/US2022/041084

GGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGA
GAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACG
TGACGTAGAAAGTAATAATTTCTTGGGTAGTITTGCAGTTTTAAAATTATGTTTTA
AAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTA
TATATCTTGTGGAAAGGACAAGCTTGTGAAGAACTCAATTATAATACCTGACCCA
TATTATAATTGAGTTCTTCACTTTITGCATGCTGGGGAGAGATCAACCCCACTCCC
TCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCC
CGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTAGC
CAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCC
AGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGC
CGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAGC
ACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGACC
GAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTGC
CCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGT
TGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACG
CAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGT
TTTCATGGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCATCCAAGC
AGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATG
TTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTA
GGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCA
AATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCAC
CTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAG
ACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTITGTTGGCGCTCTCGCGG
CTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATCT
CGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCT
CCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGAT
TACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTITGGGCATACGGGAAGAA
GTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGITCAAGCCG
AGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGAATA
TAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGCA
CTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTITTIC
ACAGCATAACTGGACTGATTTCAGTITTACAACTATTCTGTCTAGTTTAAGACTTTA
TTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACC
CGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGITAC
GCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGC
ATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCT
GCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATC
AGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGA
ACCGTAAAAAGGCCGCGTTGCTGGCGTTTITTCCATAGGCTCCGCCCCCCTGACGA
GCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATA
AAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACC
CTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTC
TCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACT
ATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCAC
TGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAA
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GTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTG
CTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAA
ACCACCGCTGGTAGCGGTGGTTTTITITGITTGCAAGCAGCAGATTACGCGCAGAA
AAAAAGGATCTCAAGAAGATCCTITTGATCTTTTCTACGGGGTCTGACGCTCAGTG
GAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTT
CACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATAT
GAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAG
CGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACT
ACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGAC
CCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCC
GAGCGCAGAAGTGGTCCTGCAACTTITATCCGCCTCCATCCAGTCTATTAATTGIT
GCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGC
CATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCT
CCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAG
CGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTIT
ATCACTCATGGTTATGGCAGCACTGCATAATTCTCITACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCAC
ATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAAC
TCTCAAGGATCTTACCGCTGTTGAGATCCAGTITCGATGTAACCCACTCGTGCACC
CAACTGATCTTCAGCATCTTTTACTTITCACCAGCGTTTCTGGGTGAGCAAAAACA
GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT
ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCA
TGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTTAAA
ATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTITTTAACCAATAGGCCGAAATCG
GCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTITGTTC
CAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGC
GAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAA
GITTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCC
CCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGG
AAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCT
GCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

=S

Nozgom®n:

611-755: Full ITR

801-1104: CMYV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-1941: Lucentis Vh coding sequence after optimization

1942-2001: 4xGGGGS linker

2002-2337: Lucentis VI coding sequence after optimization

2347-2395: Poly A signal

2396-2636: Human U6 promoter

2643-2698: shRNA4 against Ang2
(GTAACATTCCCTAATTCTAtacctgacccataTAGAATTAGGGAATGITACTTTTT)
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2721-2826: Truncated ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGTITAACAACAACAATTGCATTCATTTTATGTITTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTIGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTITCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GTITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GITTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTICCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTITACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTITCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTG
CAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTG
AGCTGCGCCGCCAGCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGA
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGC
GAGCCCACCTACGCCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACC
AGCAAGAGCACCGCCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCC
GTGTACTACTGCGCCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCG
ACGTGTGGGGCCAGGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGA
GGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACC
CAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGC
AGCGCCAGCCAGGACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGC
AAGGCCCCCAAGGTGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCC
AGCAGATTCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGC
CTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCT
GGACCTTCGGCCAGGGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCTGAT
TCGAAAATAAAATATCTTTATTITCATTACATCTGTGTGTITGGTTTITTGTGTGGA
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GGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGA
GAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACG
TGACGTAGAAAGTAATAATTTCTTGGGTAGTITTGCAGTTTTAAAATTATGTTTTA
AAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTA
TATATCTTGTGGAAAGGACAAGCTTGTAACATTCCCTAATTCTATACCTGACCCA
TATAGAATTAGGGAATGTTACTTTTTGCATGCTGGGGAGAGATCAACCCCACTCC
CTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGC
CCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTAG
CCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTC
CAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCG
CCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAG
CACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGAC
CGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTG
CCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAG
TTGACATAAGCCTGTITCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCAC
GCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGG
TTTTCATGGCTTGTTATGACTGTITTTTTTGTACAGTCTATGCCTCGGGCATCCAAG
CAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGAT
GITACGCAGCAGCAACGATGTITACGCAGCAGGGCAGTCGCCCTAAAACAAAGTT
AGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTC
AAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTITCGGAGACGTAGCCA
CCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAA
GACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCG
GCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATC
TCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATC
TCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGA
TTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGA
AGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCAAGCC
GAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGAAT
ATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGC
ACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTTT
CACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTT
ATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACAC
CCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTITA
CGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCG
CATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGC
TGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAAT
CAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGG
AACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACG
AGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTAT
AAAGATACCAGGCGTITTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGAC
CCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTT
CTCAATGCTCACGCTGTAGGTATCTCAGTITCGGTGTAGGTCGTITCGCTCCAAGCT
GGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAAC
TATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCA
CTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGA
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AGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCT
GCTGAAGCCAGTITACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACA
AACCACCGCTGGTAGCGGTGGITTITITTGTTTGCAAGCAGCAGATTACGCGCAGA
AAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGT
GGAACGAAAACTCACGTITAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCT
TCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATA
TGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCA
GCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAAC
TACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGA
CCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGC
CGAGCGCAGAAGTGGTCCTGCAACTTITATCCGCCTCCATCCAGTCTATTAATTGT
TGCCGGGAAGCTAGAGTAAGTAGITCGCCAGTTAATAGTITTGCGCAACGTTGTITG
CCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAG
CTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAA
GCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGT
TATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCAC
ATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAAC
TCTCAAGGATCTTACCGCTGTTGAGATCCAGTITCGATGTAACCCACTCGTGCACC
CAACTGATCTTCAGCATCTTTTACTTITCACCAGCGTTTCTGGGTGAGCAAAAACA
GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT
ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCA
TGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTTAAA
ATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTITTTAACCAATAGGCCGAAATCG
GCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTITGTTC
CAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGC
GAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAA
GITTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCC
CCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGG
AAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCT
GCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

=

Nozgomn:

611-755: Full ITR

801-1104: CMYV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-1941: Lucentis Vh coding sequence after optimization

1942-2001: 4xGGGGS linker

2002-2337: Lucentis VI coding sequence after optimization

2342-2390: Poly A signal

2391-2631: Human U6 promoter

2638-2693: shRNAS against Ang2
(GACTTGGAAAGAATATAAAtacctgacccatalTTTATATTCTTTCCAAGTCTTTTT)
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2716-2821: Truncated ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGTITAACAACAACAATTGCATTCATTTTATGTITTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTIGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTITCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GTITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GITTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTICCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTITACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTITCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTG
CAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTG
AGCTGCGCCGCCAGCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGA
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGC
GAGCCCACCTACGCCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACC
AGCAAGAGCACCGCCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCC
GTGTACTACTGCGCCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCG
ACGTGTGGGGCCAGGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGA
GGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACC
CAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGC
AGCGCCAGCCAGGACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGC
AAGGCCCCCAAGGTGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCC
AGCAGATTCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGC
CTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCT
GGACCTTCGGCCAGGGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCTGAT
AATAAAATATCTITTATTTTCATTACATCTGTGTGITGGTTTTTTGTGTGGAGGGCC
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TATTTCCCATGATTCCTTCATATTITGCATATACGATACAAGGCTGTTAGAGAGAT
AATTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGACG
TAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATG
GACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATAT
CTTGTGGAAAGGACAAGCTTGACTTGGAAAGAATATAAATACCTGACCCATATTT
ATATTCTTTCCAAGTCTTTTTGCATGCTGGGGAGAGATCAACCCCACTCCCTCTCT
GCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCLCAGGG
CTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTAGCCAAC
CACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAA
AACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCG
ACGGCCGAGGICTITCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTT
GCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAA
CCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTGCCCAA
GGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGTTGAC
ATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAAC
TGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTC
ATGGCTTGTTATGACTGTTTITTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCA
AGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGITACG
CAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTIGG
CTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATCC
ATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACT
CCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATT
CATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTAC
GTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAG
TCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCAA
GCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTACGGT
GACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAGTGATG
CACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGITCAAGCCGAGATCG
GCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGAATATAGTCT
TTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAG
AAAATGAAGAGTTTGCTTITAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGCA
TAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTATTGTCA
TAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTTA
CGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGGCT
GGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGG
CGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCG
AGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGA
TAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTITTTTCCATAGGCTCCGCCCCCCTGACGAGCATCA
CAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATA
CCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTITCCGACCCTGCCGLC
TTACCGGATACCTGTCCGCCTITTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGC
TCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTG
TGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCT
TGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAA
CAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTITCTITGAAGTGGTG
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GCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAG
CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC
GCTGGTAGCGGTGGTTITTITITGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAA
GGATCTCAAGAAGATCCTITTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACG
AAAACTCACGTITAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTA
GATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAA
ACTTGGTCTGACAGTITACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCT
GTICTATTTCGTITCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATA
CGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGC
TCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGC
AGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGG
AAGCTAGAGTAAGTAGTITCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGC
TACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTT
CCCAACGATCAAGGCGAGTITACATGATCCCCCATGTTGTGCAAAAAAGCGGTTA
GCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACT
CATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGC
TTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGC
GACCGAGTITGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCA
GAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAG
GATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGA
TCTTCAGCATCTTTTACTTTCACCAGCGTITTCTGGGTGAGCAAAAACAGGAAGGC
AAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATA
CTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTITATTGTCTCATGAGCGG
ATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTT
CCCCGAAAAGTGCCACCTGAAATTGTAAACGTITAATATTITTGTTAAAATTCGCGT
TAAATTTTTGTTAAATCAGCTCATTTITITAACCAATAGGCCGAAATCGGCAAAAT
CCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTITGTTCCAGTITTGG
AACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACC
GTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTITGG
GGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTITA
GAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCG
AAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACC
ACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

D=2

dozgoma:

611-755: Full ITR

801-1104: CMYV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-1941: Lucentis Vh coding sequence after optimization

1942-2001: 4xGGGGS linker

2002-2337: Lucentis VI coding sequence after optimization

2342-2390: Poly A signal

2391-2631: Human U6 promoter

2638-2693: shRNA6 against Ang2
(GGTGAAGAACTCAATTATAtacctgacccataTATAATTGAGTTCTTCACCTTTTT)
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2716-2821: Truncated ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGTITAACAACAACAATTGCATTCATTTTATGTITTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTIGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTITCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GTITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GITTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTICCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTITACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTITCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTG
CAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTG
AGCTGCGCCGCCAGCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGA
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGC
GAGCCCACCTACGCCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACC
AGCAAGAGCACCGCCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCC
GTGTACTACTGCGCCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCG
ACGTGTGGGGCCAGGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGA
GGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACC
CAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGC
AGCGCCAGCCAGGACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGC
AAGGCCCCCAAGGTGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCC
AGCAGATTCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGC
CTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCT
GGACCTTCGGCCAGGGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCTGAT
AATAAAATATCTITTATTTTCATTACATCTGTGTGITGGTTTTTTGTGTGGAGGGCC
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TATTTCCCATGATTCCTTCATATTITGCATATACGATACAAGGCTGTTAGAGAGAT
AATTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGACG
TAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATG
GACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATAT
CTTGTGGAAAGGACAAGCTTGGTGAAGAACTCAATTATATACCTGACCCATATAT
AATTGAGTTCTTCACCTTTTTGCATGCTGGGGAGAGATCAACCCCACTCCCTCTCT
GCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCLCAGGG
CTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTAGCCAAC
CACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAA
AACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCG
ACGGCCGAGGICTITCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTT
GCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGACCGAAA
CCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTGCCCAA
GGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAGTTGAC
ATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAAC
TGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTC
ATGGCTTGTTATGACTGTTTITTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCA
AGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGITACG
CAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTIGG
CTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATCC
ATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACT
CCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATT
CATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTAC
GTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAG
TCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCAA
GCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGATTACGGT
GACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAAGTGATG
CACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGITCAAGCCGAGATCG
GCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGAATATAGTCT
TTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAG
AAAATGAAGAGTTTGCTTITAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGCA
TAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTTATTGTCA
TAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACACCCGCTTA
CGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTTACGCGGCT
GGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGG
CGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCG
AGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGA
TAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTITTTTCCATAGGCTCCGCCCCCCTGACGAGCATCA
CAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATA
CCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTITCCGACCCTGCCGLC
TTACCGGATACCTGTCCGCCTITTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGC
TCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTG
TGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCT
TGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAA
CAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTITCTITGAAGTGGTG
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GCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAG
CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC
GCTGGTAGCGGTGGTTITTITITGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAA
GGATCTCAAGAAGATCCTITTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACG
AAAACTCACGTITAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTA
GATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAA
ACTTGGTCTGACAGTITACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCT
GTICTATTTCGTITCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATA
CGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGC
TCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGC
AGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGG
AAGCTAGAGTAAGTAGTITCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGC
TACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTT
CCCAACGATCAAGGCGAGTITACATGATCCCCCATGTTGTGCAAAAAAGCGGTTA
GCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACT
CATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGC
TTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGC
GACCGAGTITGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCA
GAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAG
GATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGA
TCTTCAGCATCTTTTACTTTCACCAGCGTITTCTGGGTGAGCAAAAACAGGAAGGC
AAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATA
CTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTITATTGTCTCATGAGCGG
ATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTT
CCCCGAAAAGTGCCACCTGAAATTGTAAACGTITAATATTITTGTTAAAATTCGCGT
TAAATTTTTGTTAAATCAGCTCATTTITITAACCAATAGGCCGAAATCGGCAAAAT
CCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTITGTTCCAGTITTGG
AACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACC
GTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTITGG
GGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTITA
GAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCG
AAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACC
ACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

SELE>

Rozgomn:

611-755: Full ITR

801-1104: CMYV enhancer

1105-1308: CMV promoter

1412-1508: SV40 intron

1513-1521: Kozak sequence

1522-1578: Human IgG heavy chain secretion sequence

1579-1941: Lucentis Vh coding sequence after optimization

1942-2001: 4xGGGGS linker

2002-2337: Lucentis VI coding sequence after optimization

2347-2395: Poly A signal

2396-2636: Human U6 promoter

2643-2698: shRNA scramble
(GTGCATATGAACGTAACTAtacctgacccataT AGTTACGTTCATATGCACTTTTT)
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2722-2827: Truncated ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGTITAACAACAACAATTGCATTCATTTTATGTITTCAGG
TTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGIG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTIGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTITCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GTITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GITTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTICCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTITACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTITCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTG
CAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTG
AGCTGCGCCGCCAGCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGA
CAGGCCCCCGGCAAGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGC
GAGCCCACCTACGCCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACC
AGCAAGAGCACCGCCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCC
GTGTACTACTGCGCCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCG
ACGTGTGGGGCCAGGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGA
GGCGGATCTGGCGGAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACC
CAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGC
AGCGCCAGCCAGGACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGC
AAGGCCCCCAAGGTGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCC
AGCAGATTCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGC
CTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCT
GGACCTTCGGCCAGGGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCTGAT
TCGAAAATAAAATATCTTTATTITCATTACATCTGTGTGTITGGTTTITTGTGTGGA
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GGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGA
GAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACG
TGACGTAGAAAGTAATAATTTCTTGGGTAGTITTGCAGTTTTAAAATTATGTTTTA
AAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTA
TATATCTTGTGGAAAGGACAAGCTTGTGCATATGAACGTAACTATACCTGACCCA
TATAGTTACGTITCATATGCACTTTTITGCATGCTGGGGAGAGATCAACCCCACTCC
CTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGC
CCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCTGTAG
CCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGCCTTC
CAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCAAGCG
CCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGCAGATCCGTGCACAG
CACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGGAGAC
CGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCTGCTG
CCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAACCCAG
TTGACATAAGCCTGTITCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCAC
GCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGG
TTTTCATGGCTTGTTATGACTGTITTTTTTGTACAGTCTATGCCTCGGGCATCCAAG
CAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGAT
GITACGCAGCAGCAACGATGTITACGCAGCAGGGCAGTCGCCCTAAAACAAAGTT
AGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTC
AAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTITCGGAGACGTAGCCA
CCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAA
GACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCG
GCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATC
TCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATCAATC
TCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCAGA
TTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGA
AGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCAAGCC
GAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGCGAAT
ATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATACGACGGGCAATTTGC
ACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCTTTTT
CACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGACTTT
ATTGTCATAGTTTAGATCTATTTTGTTCAGTTTAAGACTTTATTGTCCGCCCACAC
CCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAGGTITA
CGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCG
CATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGC
TGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAAT
CAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGG
AACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACG
AGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTAT
AAAGATACCAGGCGTITTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGAC
CCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTT
CTCAATGCTCACGCTGTAGGTATCTCAGTITCGGTGTAGGTCGTITCGCTCCAAGCT
GGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAAC
TATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCA
CTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGA
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AGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCT
GCTGAAGCCAGTITACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACA
AACCACCGCTGGTAGCGGTGGITTITITTGTTTGCAAGCAGCAGATTACGCGCAGA
AAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGT
GGAACGAAAACTCACGTITAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCT
TCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATA
TGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCA
GCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAAC
TACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGA
CCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGC
CGAGCGCAGAAGTGGTCCTGCAACTTITATCCGCCTCCATCCAGTCTATTAATTGT
TGCCGGGAAGCTAGAGTAAGTAGITCGCCAGTTAATAGTITTGCGCAACGTTGTITG
CCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAG
CTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAA
GCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGT
TATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCAC
ATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAAC
TCTCAAGGATCTTACCGCTGTTGAGATCCAGTITCGATGTAACCCACTCGTGCACC
CAACTGATCTTCAGCATCTTTTACTTITCACCAGCGTTTCTGGGTGAGCAAAAACA
GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT
ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCA
TGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTTAAA
ATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTITTTAACCAATAGGCCGAAATCG
GCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTITGTTC
CAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGC
GAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAA
GITTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCC
CCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGG
AAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCT
GCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

=S

zgomn:

372-512: Full ITR

570-873: CMV enhancer

874-1077. CMV promoter

1181-1277: SV40 intron

1282-1290: Kozak sequence

1291-1371: VEGF-Trap secretion sequence

1372-2667. VEGF-Trap optimized coding sequence

2674-2772: Poly A signal

2757-3060: CMV enhancer

3061-3264: CMV promoter

3368-3464: SV40 intron
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3469-3477: kozak sequence

3478-3534: Human IgG heavy chain secretion sequence

3535-4281: TNFa-ScFv

4291-4339: Poly A signal

4384-4524: Full ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCATCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTITTITGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTTTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGTGAGCTACTGGGACACCG
GCGTGCTGCTGTGCGCCCTGCTGAGCTGCCTGCTGCTGACCGGCAGCAGCAGCGG
CAGCGACACCGGCAGGCCCTTCGTGGAGATGTACTCCGAGATCCCCGAGATCAT
CCACATGACCGAGGGCAGGGAGCTGGTGATCCCCTGCAGGGTGACCTCCCCCAA
CATCACCGTGACCCTGAAGAAGTTCCCCCTGGACACCCTGATCCCCGACGGCAA
GAGGATCATCTGGGACTCCAGGAAGGGCTTCATCATCTCCAACGCCACCTACAA
GGAGATCGGCCTGCTGACCTGCGAGGCCACCGTGAACGGCCACCTGTACAAGAC
CAACTACCTGACCCACAGGCAGACCAACACCATCATCGACGTGGTGCTGTCCCCC
TCCCACGGCATCGAGCTGTCCGTGGGCGAGAAGCTGGTGCTGAACTGCACCGCC
AGGACCGAGCTGAACGTGGGCATCGACTTCAACTGGGAGTACCCCTCCTCCAAG
CACCAGCACAAGAAGCTGGTGAACAGGGACCTGAAGACCCAGTCCGGCTCCGAG
ATGAAGAAGTTCCTGTCCACCCTGACCATCGACGGCGTGACCAGGTCCGACCAG
GGCCTGTACACCTGCGCCGCCTCCTCCGGCCTGATGACCAAGAAGAACTCCACCT
TCGTGAGGGTGCACGAGAAGGACAAGACCCACACCTGCCCCCCCTGLCCCCaeCC
CCGAGCTGCTGGGCGGCCCCTCCGTGITCCTGTTCCCCCCCAAGCCCAAGGACAC
CCTGATGATCTCCAGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCCCAC
GAGGACCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAC
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GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACTCCACCTACAGGGTGGTGTCC
GTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAG
GTGTCCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCATCTCCAAGGCCAAG
GGCCAGCCCAGGGAGCCCCAGGTGTACACCCTGCCCCCCTCCAGGGACGAGCTG
ACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCTCCGACA
TCGCCGTGGAGTGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
CCCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCCAAGCTGACCGTGGA
CAAGTCCAGGTGGCAGCAGGGCAACGTGTITCTCCTGCTCCGTGATGCACGAGGC
CCTGCACAACCACTACACCCAGAAGTCCCTGTCCCTGTCCCCCGGCAAGTGATTC
GAAAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGGCAT
GCTGGGGAGAGATCAACCGAATTCGGTACCCGTTACATAACTTACGGTAAATGG
CCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTAT
GTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATT
TACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCC
CCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATG
ACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTAC
CATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCA
CGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTITTITGGCACC
AAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGA
ACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACA
CCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTITTAGTCTTTTT
GICTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCT
CAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTCGGCCTGAG
CTGGCTGTTCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGAGGTGCAGCTGGTG
GAGAGCGGAGGCGGTCTGGTGCAGCCAGGCAGGAGCCTGAGGCTGAGCTGCGCC
GCCAGCGGCTTCACCTTCGACGACTACGCCATGCACTGGGTGAGGCAGGCCCCA
GGCAAGGGCCTGGAGTGGGTGAGCGCCATCACCTGGAACAGCGGTCACATCGAC
TACGCCGACAGCGTGGAGGGTAGGTTCACCATCAGCAGGGACAACGCCAAGAAC
AGCCTGTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTAC
TGCGCCAAGGTGAGCTACCTGAGCACCGCCAGCAGCCTGGACTACTGGGGTICAG
GGCACCCTGGTGACCGTGAGCAGCGGTGGAGGAGGTAGCGGTGGCGGTGGTAGC
GGTGGCGGAGGCAGCGGTGGAGGTGGCAGCGACATCCAGATGACCCAGAGCCCT
AGCAGCCTGAGCGCTAGCGTGGGTGACAGGGTGACCATCACCTGCAGGGCCAGC
CAGGGCATCAGGAACTACCTGGCCTGGTACCAGCAGAAGCCCGGCAAGGCCCCC
AAGCTGCTGATCTACGCCGCCAGCACCCTGCAGAGCGGCGTGCCCAGCAGGTTC
AGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCC
GAGGACGTGGCCACCTACTACTGCCAGAGGTACAACAGGGCCCCCTACACCTTC
GGCCAGGGCACCAAGGTGGAGATCAAGAGGTGATTCGAAAATAAAATATCTTTA
TTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGGCATGCTGGGGAGAGATCAACC
CACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCC
TCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCC
CGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGG
CATGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAA
CGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGC
ACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGCCAGGGC
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AGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGA
CGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCC
TCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATG
AAGGCACGAACCCAGTITGACATAAGCCTGTITCGGTTCGTAAACTGTAATGCAAG
TAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGT
AACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACTGITTITITTGTACAGTCTAT
GCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTITA
TGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCG
CCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTC
GGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGT
TCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGA
ACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGT
TGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAG
ATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCA
CCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGAT
CTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTG
GGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAA
CAATTCGTTCAAGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGT
CACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTTTAATA
CGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAA
GTCCAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTG
TCTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGTITCAGTTTAAGACTT
TATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAAC
CGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGT
AAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG
CGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATA
CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGG
CCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTITGCTGGCGTTTTTCCATAG
GCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCG
AAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT
GCGCTCTCCTGTITCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTICTCCCTT
CGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTITCGGTGTA
GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTITCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT
CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAG
TATTTGGTATCTGCGCTCTGCTGAAGCCAGITACCTTCGGAAAAAGAGTTGGTAG
CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTITTTGITTGCAAG
CAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA
CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTITAAGGGATTTTGGTCATGA
GATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTITAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC
AGTGAGGCACCTATCTCAGCGATCTGTICTATTTCGTTCATCCATAGTITGCCTGACT
CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCC
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ATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATA
GTTTGCGCAACGTTGTITGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT
GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTITACATGATCCC
CCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTT
ACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT
CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACG
GGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACG
TTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTITGAGATCCAGTTCGATG
TAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTC
TGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTITTTTCAATATTATTGAAGCATTTAT
CAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAAC
AAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACG
TTAATATTTTGTTAAAATTCGCGTTAAATTTTITGTITAAATCAGCTCATTTTTTAAC
CAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATA
GGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACT
CCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAAC
CATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGC
GAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTG
TAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACA
GGGCGCAGTC

A=Z>

RozZgomn:

372-512: Full ITR

570-873: CMV enhancer

874-1077: CMV promoter

1181-1277: SV40 intron

1282-1290: Kozak sequence

1291-1347: Human IgG heavy chain secretion sequence

1348-2106: Lucentis-ScFv optimized coding sequence

2117-2165: Poly A signal

2172-2475: CMV enhancer

2476-2679: CMV promoter

2783-2879: SV40 intron

2884-2892: kozak sequence

2893-2949: Human IgG heavy chain secretion sequence

2950-3696: TNFa-ScFv

3706-3754: Poly A signal
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3799-3939: Full ITR

CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGAGCTTACAGCTTCCTGCAGG
CAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGG
GCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCGTTGACATTGATTATTGA
CTAGGAAGCTGATCTGAATTCGGTACCCGTTACATAACTTACGGTAAATGGCCCG
CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTC
CCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATG
GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTITTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAA
TCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGT
CAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGG
GACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTTTAGTCTTTTTGTCTT
TTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTG
GATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTCGGCCTGAGCTGGC
TGTTCCTGGTGGCCATCCTGAAGGGCGTGCAGTGCGAGGTGCAGCTGGTGGAGA
GCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCCTGAGACTGAGCTGCGCCGCCA
GCGGCTACGACTTCACCCACTACGGCATGAACTGGGTGAGACAGGCCCCCGGCA
AGGGCCTGGAGTGGGTGGGCTGGATCAACACCTACACCGGCGAGCCCACCTACG
CCGCCGACTTCAAGAGAAGATTCACCTTCAGCCTGGACACCAGCAAGAGCACCG
CCTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCCGTGTACTACTGCG
CCAAGTACCCCTACTACTACGGCACCAGCCACTGGTACTTCGACGTGTGGGGCCA
GGGCACCCTGGTGACCGTGGGCGGAGGCGGAAGCGGCGGAGGCGGATCTGGCG
GAGGCGGCAGCGGCGGCGGCGGCTCTGACATCCAGCTGACCCAGAGCCCCAGCA
GCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGCAGCGCCAGCCAGG
ACATCAGCAACTACCTGAACTGGTACCAGCAGAAGCCCGGCAAGGCCCCCAAGG
TGCTGATCTACTTCACCAGCAGCCTGCACAGCGGCGTGCCCAGCAGATTCAGCGG
CAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGA
CTTCGCCACCTACTACTGCCAGCAGTACAGCACCGTGCCCTGGACCTTCGGCCAG
GGCACCAAGGTGGAGATCAAGAGAACCGTGGCCGCCTGATTCGAAAAATAAAAT
ATCTTTATTITCATTACATCTGTGIGITGGTTTTTTGTGTGGGTACCCGTITACATA
ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACG
TCAATAATGACGTATGTITCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTC
AATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCA
TATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCAT
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TATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATT
AGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGA
TAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGA
GITTGITTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGC
CCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAG
AGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTITTTGAC
CTCCATAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGT
AAGTTTAGTCTTTTTGTCTTTITATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATC
AAAGAACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATG
GAGTTCGGCCTGAGCTGGCTGTTCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCG
AGGTGCAGCTGGTGGAGAGCGGAGGCGGTCTGGTGCAGCCAGGCAGGAGCCTG
AGGCTGAGCTGCGCCGCCAGCGGCTTCACCTTCGACGACTACGCCATGCACTGG
GTGAGGCAGGCCCCAGGCAAGGGCCTGGAGTGGGTGAGCGCCATCACCTGGAAC
AGCGGTCACATCGACTACGCCGACAGCGTGGAGGGTAGGTTCACCATCAGCAGG
GACAACGCCAAGAACAGCCTGTACCTGCAGATGAACAGCCTGAGGGCCGAGGAC
ACCGCCGTGTACTACTGCGCCAAGGTGAGCTACCTGAGCACCGCCAGCAGCCTG
GACTACTGGGGTCAGGGCACCCTGGTGACCGTGAGCAGCGGTGGAGGAGGTAGC
GGTGGCGGTGGTAGCGGTGGCGGAGGCAGCGGTGGAGGTGGCAGCGACATCCA
GATGACCCAGAGCCCTAGCAGCCTGAGCGCTAGCGTGGGTGACAGGGTGACCAT
CACCTGCAGGGCCAGCCAGGGCATCAGGAACTACCTGGCCTGGTACCAGCAGAA
GCCCGGCAAGGCCCCCAAGCTGCTGATCTACGCCGCCAGCACCCTGCAGAGCGG
CGTGCCCAGCAGGTTCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCAT
CAGCAGCCTGCAGCCCGAGGACGTGGCCACCTACTACTGCCAGAGGTACAACAG
GGCCCCCTACACCTTCGGCCAGGGCACCAAGGTGGAGATCAAGAGGTGATTCGA
AAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGGCATGC
TGGGGAGAGATCAACCCACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGAT
GGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCA
AAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCG
CGCAGCTGCCTGCAGGCATGCAAGCTGTAGCCAACCACTAGAACTATAGCTAGA
GTCCTGGGCGAACAAACGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCAC
TTCATCCGGGGTCAGCACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGAT
CTCCTGAAGCCAGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAA
GGCCGCCAATGCCTGACGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAG
CCAGGACAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCAC
ACCGTGGAAACGGATGAAGGCACGAACCCAGTTGACATAAGCCTGTITCGGTITCG
TAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACC
GAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGTITATGACTGIT
TTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCGTITACGCCGTGGG
TCGATGTTTGATGITATGGAGCAGCAACGATGITACGCAGCAGCAACGATGTITAC
GCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCAT
TCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGAT
CTTTTCGGTCGTGAGTITCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACT
CCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTIT
CGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAG
CAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGA
GGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGC
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TTGGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGC
TCTCTATACAAAGTTGGGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCA
AGTACCGCCACCTAACAATTCGTITCAAGCCGAGATCGGCTTCCCGGCCGCGGAGT
TGTTCGGTAAATTGTCACAACGCCGCGAATATAGTCTTTACCATGCCCTTGGCCA
CGCCCCTCTTTAATACGACGGGCAATTTGCACTTCAGAAAATGAAGAGTTTGCTT
TAGCCATAACAAAAGTCCAGTATGCTTTTTCACAGCATAACTGGACTGATTTCAG
TTTACAACTATTCTGTCTAGTTTAAGACTTTATTGTCATAGTTTAGATCTATTTTGT
TCAGITTAAGACTTTATTGTCCGCCCACACCCGCTTACGCAGGGCATCCATTTATT
ACTCAACCGTAACCGATTTTGCCAGGTTACGCGGCTGGTCTGCGGTGTGAAATAC
CGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCT
CACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCA
AAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACAT
GTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTITGCTGG
CGITTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAG
TCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGG
AAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCG
CCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTC
AGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTC
AGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAG
ACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAG
GTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACT
AGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTITACCTTCGGAAAAA
GAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTITIT
TGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTT
GATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATT
TTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAAT
GAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTITCGTTCATCCATAG
TTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGG
CCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTITATCA
GCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTA
TCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
CAGTTAATAGITTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACG
CTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTT
ACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCG
TTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCA
TAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACT
CAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGC
GTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATT
GGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCA
GTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACC
AGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAAT
AAGGGCGACACGGAAATGTITGAATACTCATACTCTTCCTTTITTCAATATTATTGA
AGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGA
AAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAA
TTGTAAACGTTAATATTTTGTITAAAATTCGCGTITAAATTTTTGTTAAATCAGCTCA
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TTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAG
ACCGAGATAGGGTTGAGTGTITGTTCCAGTTTGGAACAAGAGTCCACTATTAAAG
AACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCA
CTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCAC
TAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGG
CGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGC
GCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTITAA
TGCGCCGCTACAGGGCGCGTC

a=2»

IQezgemer

611-755: Full ITR

801-1104: CMYV enhancer

1105-1308:

CMYV promoter

1412-1508:

SV40 intron

1513-1521:

Kozak sequence

1522-1578

- Human IgG heavy chain secretion sequence

1579-1686:

CNP36 optimized coding sequence

1687-1770:

Furin-F2A sequence

1771-1827:

Human IgG heavy chain secretion sequence

1828-2586

- Lucentis-ScFv optimized coding sequence

2596-2644:

Poly A signal

2667-2772:

Truncated ITR
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CATTCGCCATTCAGGCTGCAAATAAGCGTTGATATTCAGTCAATTACAAACATTA
ATAACGAAGAGATGACAGAAAAATTTTCATTCTGTGACAGAGAAAAAGTAGCCG
AAGATGACGGTTTGTCACATGGAGTTGGCAGGATGTTTGATTAAAAACATAACA
GGAAGAAAAATGCCCCGCTGTGGGCGGACAAAATAGTTGGGAACTGGGAGGGG
TGGAAATGGAGTTTTTAAGGATTATTTAGGGAAGAGTGACAAAATAGATGGGAA
CTGGGTGTAGCGTCGTAAGCTAATACGAAAATTAAAAATGACAAAATAGTTTGG
AACTAGATTTCACTTATCTGGTTCGGATCTCCTAGGCTCAAGCAGTGATCAGATC
CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGT
GAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT
ATAAGCTGCAATAAACAAGITAACAACAACAATTGCATTCATTTTATGTTTCAGG
TTCAGGGGGAGGTGTGGGAGGTITITITAAAGCAAGTAAAACCTCTACAAATGTG
GTATGGCTGATTATGATCCTCTAGTACTTCTCGACAAGCTCGGATCCTGGCGCGC
TCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCAT
CACTAGGGGTTCCTAGGAAGCTGATCTGAATTCGGTACCCGTITACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGG
TGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCC
AAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCG
GITTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTITTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAT
TGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTC
GTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGGACTCTAGAGTTAACTGGTAAGTT
TAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGA
ACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGCCGCCACCATGGAGTTC
GGCCTGAGCTGGCTGTITCCTGGTGGCCATCCTTAAGGGCGTGCAGTGCGAGCACC
CCAACGCGCGCAAATACAAAGGAGCCAACAAGAAGGGCTTGTCCAAGGGCTGCT
TCGGCCTCAAGCTGGACCGAATCGGCTCCATGAGCGGCCTGGGATGTAGAAGAA
AGAGAGCCCCCGTGAAGCAGACCCTGAACTTCGACCTGCTGAAGCTGGCCGGCG
ACGTGGAGAGCAACCCCGGCCCCATGGAGTTCGGCCTGAGCTGGCTGTTCCTGGT
GGCCATCCTTAAGGGCGTGCAGTGCGAGGTGCAGCTGGTGGAGAGCGGCGGCGG
CCTGGTGCAGCCCGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAGCGGCTACGA
CTTCACCCACTACGGCATGAACTGGGTGAGACAGGCCCCCGGCAAGGGCCTGGA
GTGGGTGGGCTGGATCAACACCTACACCGGCGAGCCCACCTACGCCGCCGACTT
CAAGAGAAGATTCACCTTCAGCCTGGACACCAGCAAGAGCACCGCCTACCTGCA
GATGAACAGCCTGAGAGCCGAGGACACCGCCGTGTACTACTGCGCCAAGTACCC
CTACTACTACGGCACCAGCCACTGGTACTTCGACGTGTGGGGCCAGGGCACCCTG
GTGACCGTGGGCGGAGGCGGAAGCGGCGGAGGCGGATCTGGCGGAGGCGGCAG
CGGCGGCGGCGGCTCTGACATCCAGCTGACCCAGAGCCCCAGCAGCCTGAGCGC
CAGCGTGGGCGACAGAGTGACCATCACCTGCAGCGCCAGCCAGGACATCAGCAA
CTACCTGAACTGGTACCAGCAGAAGCCCGGCAAGGCCCCCAAGGTGCTGATCTA
CTTCACCAGCAGCCTGCACAGCGGCGTGCCCAGCAGATTCAGCGGCAGCGGCAG
CGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACTTCGCCACC
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TACTACTGCCAGCAGTACAGCACCGTGCCCTGGACCTTCGGCCAGGGCACCAAG
GTGGAGATCAAGAGAACCGTGGCCGCCTGATTCGAAAATAAAATATCTTTATTTT
CATTACATCTGTIGIGITGGITTTTTGTGTGGCATGCTGGGGAGAGATCAACCCCA
CTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCG
ACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCAAGCT
GTAGCCAACCACTAGAACTATAGCTAGAGTCCTGGGCGAACAAACGATGCTCGC
CTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTCAGCACCACCGGCA
AGCGCCGCGACGGCCGAGGTICTITCCGATCTCCTGAAGCCAGGGCAGATCCGTGC
ACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCCAATGCCTGACGATGCGTGG
AGACCGAAACCTTGCGCTCGTTCGCCAGCCAGGACAGAAATGCCTCGACTTCGCT
GCTGCCCAAGGTTGCCGGGTGACGCACACCGTGGAAACGGATGAAGGCACGAAC
CCAGTTGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGC
TCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTG
GCGGTTTTCATGGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCATC
CAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAA
CGATGTITACGCAGCAGCAACGATGTITACGCAGCAGGGCAGTCGCCCTAAAACAA
AGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCA
AGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTA
GCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTA
GTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCT
CGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATATCTAT
GATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCATC
AATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAG
CAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGG
AAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCA
AGCCGAGATCGGCTTCCCGGCCGCGGAGTTGTTCGGTAAATTGTCACAACGCCGC
GAATATAGTCTTTACCATGCCCTTGGCCACGCCCCTCTITAATACGACGGGCAAT
TTGCACTTCAGAAAATGAAGAGTTTGCTTTAGCCATAACAAAAGTCCAGTATGCT
TTTTCACAGCATAACTGGACTGATTTCAGTTTACAACTATTCTGTCTAGTTTAAGA
CTTTATTGTCATAGTTTAGATCTATTITGTTCAGTTTAAGACTTTATTGTCCGCCC
ACACCCGCTTACGCAGGGCATCCATTTATTACTCAACCGTAACCGATTTTGCCAG
GTTACGCGGCTGGTCTGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAAT
ACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTT
CGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACA
GAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGC
CAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCT
GACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGG
ACTATAAAGATACCAGGCGITTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTIT
CCGACCCTGCCGCTTACCGGATACCTGTCCGCCTITTCTCCCTTCGGGAAGCGTGG
CGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCC
AAGCTGGGCTGTGTGCACGAACCCCCCGTITCAGCCCGACCGCTGCGCCTTATCCG
GTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGC
AGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTT
CTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGC
GCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCA
AACAAACCACCGCTGGTAGCGGTGGTTITTITTTGITTGCAAGCAGCAGATTACGCG
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CAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCT
CAGTGGAACGAAAACTCACGTITAAGGGATTTTGGTCATGAGATTATCAAAAAGG
ATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTA
TATATGAGTAAACTTGGTCTGACAGTITACCAATGCTTAATCAGTGAGGCACCTAT
CTCAGCGATCTGTCTATTTCGTITCATCCATAGTTGCCTGACTCCCCGTCGTGTAGA
TAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGC
GAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAA
GGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAA
TTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTT
GITGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATT
CAGCTCCGGTTCCCAACGATCAAGGCGAGTITACATGATCCCCCATGTITGTGCAAA
AAAGCGGTITAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTITGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCC
GTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGT
GTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCC
ACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTITCTTCGGGGCGAAA
ACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCA
CCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAA
CAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTITGA
ATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCT
CATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCC
GCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTITA
AAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAA
TCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGIGTITG
TTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAG
GGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAAT
CAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGA
GCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAA
GGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCAC
GCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTC

Maintenance of HEK293 LTV cells
[00156] HEK293 LTV cell line was cultured in DMEM media containing 100 units/mL of penicillin

and 100 pug/mL of streptomycin (P/S) (Corning) and 10% FBS (ATCC). It usually doubled in 24
hours. For regular maintenance, the cells were split 1:10 once a week.

Transient transfection of HEK293 LTV cells with plasmid DNA

[00157] The cells were seeded in 6-well plates at 1x1076 cells/well in 2 mL DMEM media
containing 100 units/mL of penicillin and 100 pg/mL of streptomycin (P/S) and 10% FBS and
cultured overnight. At the day of transfection, the old media were removed and replaced with Opti-
MEM media. Transient transfection was performed by diluting 1 pg shRNA plasmid and 1 pg Ang2
plasmid in 100 pL of Opti-MEM and 4 pL of PEI (1 pg/uL) in 100 pL of Opti-MEM, mixing both
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diluted solutions and incubating for 10 min, and then adding to the cells dropwise. Four days after
transfection, 500 uL media were collected for assays and replenished with 500 uL fresh Opti-MEM

media. After additional 3 days of incubation, all media were collected for assays.

Enzvme-linked immunosorbent assav

[00158] ELISA assays were performed as follows: a 50 uL/well of capture antibody diluted in
coating buffer (3.7 g sodium bicarbonate, 0.64 g sodium carbonate in 1 L of Milli Q water, pH 9.6)
at 5 ug/mL was coated on 96-well plates overnight at 4°C with sealing cover. The next day the
coating solution was discarded, and plate was tapped on paper towel to remove excessive solution. A
300 uL/well of blocking solution (Commercial casein blocking buffer in PBS + 0.1% Tween 20)
was added and the plate was sealed and incubated for 2 hours at 37°C. After incubation the blocking
buffer was discarded, and excessive buffer was removed by tapping the plate on a paper towel. The
samples to be tested were diluted in coating buffer and 50 uL/well of diluted samples were added
and incubated at 37°C for 2 hours. After incubation the solution was discarded, and plate tapped on a
paper towel to remove excessive solution. After washing with 300 uL/well of washing buffer
(1xPBS with 0.1% Tween-20, expires in 30 days after preparation) for 6 times, the plate was tapped
on a paper towel to remove excessive solution and detection antibody diluted 1:100 in coating buffer
was added 50 pL/well and plate was incubated at 37°C for 2 hours. After incubation, the solution
was discarded, and plate tapped on a paper towel to remove excessive solution. Streptavidin-HRP
diluted in blocking buffer at 1:5000 was added 50 puL/well and plate incubated at 37°C for 1 hour.
After incubation, the solution was discarded, and plate tapped on a paper towel to remove excessive
solution. The plate was washed with washing buffer 300 puL/well for 6 times and excessive solution
was removed by tapping the plate on a paper towel. Color reaction solution TMB was added 50
pL/well and the reaction was carried out for 15 — 20 min (or shorter time period if the color was
saturated) at room temperature under dark. The color reaction was stopped by adding 50 puL/well
stop solution and OD at 450 nm was read with OD at 600 nm as reference with 15 min after adding
the stop solution.

Generation of recombinant baculoviruses for AAV production

[00159] Recombinant baculoviruses (rBVs) were generated using the Bac-to-Bac Baculovirus
Expression System according to the manufacturer’s instruction (Invitrogen, Carlsbad, CA). 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 dcath-DH10Bac competent bacteria containing a
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bacmid DNA molecule with the cathepsin gene deleted (Virovek, Hayward, CA) and incubated on
ice for 30min followed by heat-shock at 42°C for 30 seconds. After incubating on ice for 2min, the
bacteria were cultured at 37°C for 4 hours to recover and then plated on agar plates containing 50
ug/mL of kanamycin, 7 ug/mL of gentamycin, 10 pg/mL of tetracycline, 40 pg/mL of IPTG, and
100pg/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 pg of each bacmid DNA and 10 uL of GeneJet Reagent (SignaGen Laboratories,
Fredrick, MD) were respectively diluted in 100 pL. ESFAF media (Expression Systems, Davis, CA)
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 min. After removing
the old media from the Sf9 cells, each transfection mixture was diluted in 800 uL. 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
AAYV production process.

AAYV production and purification

[00160] 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 mo1
of IBV-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 180rpm
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 S0mM Tris-HCI, pHS8.0, 2mM
MgCl2, 1% sarkosyl, 1% Triton X-100, and 125 units/mL Benzonase with vigorous vortex followed
by shaking at 350rpm, 37°C for 1 hour. At the end of shaking, salt concentration was increased to
500mM by vortexing and the lysates were cleared by centrifugation at 8,000rpm for 20min at 4°C.
The cleared lysates were transferred to ultraclear centrifuge tubes for SW28 swing bucket rotor
which contain SmL of 1.50g/cc and 10mL of 1.30g/cc cesium chloride solutions. After
centrifugation at 28,000rpm, 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 1.38g/cc cesium chloride solution and heat-sealed. The AAV samples were subjected to a

second round of ultracentrifugation at 65,000rpm, 15°C for ~18 hours and AAV bands were
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collected with syringes. The purified AAV samples were buffer-exchanged into PBS buffer
containing 0.001% Pluronic F-68 and filter-sterilized with 0.22um syringe filters. The sterilized
AAYV 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 using the QuantStudio 7 Flex Real-Time PCR
System (Invitrogen).

HEK293 transductions by AAV and ELISA quantification

[00161] HEK293 cells were seeded at 1.0E+6 cells/well in 2 mL EMEM containing 10% FBS onto
6-well plate and incubated at 37°C and 5% CO,. After 24 hrs, AAV was added to each well at
100,000 vg/cell (MOI) and placed into incubator. Twenty-four hrs after the transduction, old
medium was replaced with fresh complete medium. Four days after transductions, culture
supernatants were collected, and an in-house ELISA developed to quantify VEGF-Trap and COMP-
Ang]l protein was performed. All transductions were performed in duplicates. The cultures for
production of proteins for these transient expression or AAV transduction, HEK293 cell cultures
were conducted with ultralow IgG serum or serum free media.

Protein purification with Column Chromatography

[00162] Cell culture fluid of HEK293 transfected with plasmid DNA coding POIs or transduced

with corresponding AAV were filtered with 0.2 um filter to remove particulates and loaded onto the
column (1-mL size) of the MabSelect prismA of the protein A column chromatography at 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) and eluted with elution buffer (0.1 M sodium acetate, pH 3.0-3.6), and
neutralized with 1/10 of the neutralization buffer (1.0 M Tris-HC, pH 10). The neutralized protein
solution was buffer exchanged to 1xPBS containing 0.01%(w/v) Pluronic F68 or Tween 20 and
filtrated sterilely s through a 0.2 um syringe filter pre-wet with PBS. The final preparations were
stored at -80°C.

Results - Plasmids constructed for this study

[00163] A total of 16 plasmids were constructed for this project to study the functions of aflibercept,
angiopoietin 1 and 2, and their synergetic effect on neovascularization. The constructed plasmids
include AMIO71, AMI077, AMI136, AMI142, AMI143, AMI144, AMI145, AMI146, AMI147,
AMI148, AMI149, AMI150, AMI151, AMI152, AMI153, and AMI154, AMI155, AMI156,
AMI157, AMI158, AMI159, AMI160, AMI161, AMI162, AMI163, AMI166, AMI167, and

AMI169. Detailed AAV construct sequences and respective regulator elements are listed in Table 4.

-176-



WO 2023/028004 PCT/US2022/041084

Optimized Angl coding sequence improved protein expression
[00164] Non-optimized and optimized hCOMP-Ang] sequences were cloned into the identical

plasmid backbone respectively to create AMIO71 and AMIO77. Recombinant baculoviruses were
generated and used to infect Sf9 cells to produce AAVs. Purified AAV2.N54 vectors were used to
transduce HEK293 cells and Ang] protein levels were determined using ELISA assays. The results
are shown in Table 5, which shows that the optimized Angl coding sequence improved protein
expression level by more than 5 folds.

Table 5. Optimized Angl coding sequence for increasing Angl expression

Clone no. | AAV Angl level (ng/mL) | Fold
AMIO71 | AAV2.N54-CMV-hCOMP-Angl 5808.9 1
AMIO77 | AAV2.N54-CMV-hCOMP-Angl-GC 30343.1 5.22

Custom-designed shRNA against Ang?2 inhibited Ang2 expression
[00165] A series of shRNA against human Ang2 gene was cloned under control of the human U6

promoter. The plasmids containing these sShRNAs were transfected into HEK293 cells together with
a plasmid expressing the human Ang?2 protein in 6-well plates. Four days after transfection, 500 uL.
of media from each well were harvested and the same volume of fresh media were added to the wells
and the cells were cultured for another 3 days. Then all media were harvested and the expression of
VEGF-Trap and human Ang2 were determined with ELISA assays. The results of Ang2 shRNA are
shown in Table 6. The results demonstrate that all of the sSiRNAs have inhibitory effect on the Ang2
expression among with the SIRNA3 and shRNA4 as the most efficient. When all of the plasmids
were packaged into AAV2.N54 vectors, and the resulted vectors were transduced into HEK293 cells
for 4 days. All of the shRNAs show inhibitory effect on Ang2 expression. The shRNA3 and
shRNA4 show the most efficient inhibitory effect on Ang2 expression (Table 7).

Table 6. shRNA inhibition of angiopoietin 2 expression in plasmid transfected HEK293 cells

Clone Plasmid Decrease of Ang2 Decrease of Ang2

no. expression 4 days post expression 7 days post
transfection (%) transfection (%)

AMI145 | pFB-scCMV-SV40in- -97.1 -99.6

Aflibercept-GCRS(TCC)-
hU6-shRNA1-Ang2
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Aflibercept-GCRS(TCC)-
hU6-shRNA6-Ang?2

Clone Plasmid Decrease of Ang2 Decrease of Ang2
no. expression 4 days post expression 7 days post
transfection (%) transfection (%)
AMI147 | pFB-scCMV-SV40in- -96.7 -99.1
Aflibercept-GCRS(TCC)-
hU6-shRNA2-Ang?2
AMI148 | pFB-CMV-SV40in- -100.0 -100.0
Aflibercept-GCRS(TCC)-
hU6-shRNA3-Ang2
AMI149 | pFB-scCMV-SV40in- 0 0
Aflibercept-GCRS(TCC)-
hU6-shRNA-scramble-Ang?2
AMI150 | pFB-scCMV-SV40in- -99.8 -100.0
Aflibercept-GCRS(TCC)-
hU6-shRNA4-Ang2
AMI151 | pFB-scCMV-SV40in- -88.8 -88.9
Aflibercept-GCRS(TCC)-
hU6-shRNAS-Ang2
AMI152 | pFB-scCMV-SV40in- -98.6 -99.2

Table 7. shRNA inhibition of angiopoietin 2 expression in AAV2-N54 transduced HEK293 cells

Clone Self-complementary AAV2.N54 vector Decrease of Ang2 expression 4 days

no. post transduction (%)

AMI145 | AAV2.N54-CMV-SV40in-Aflibercept- -45.2
GCRS(TCC)-hU6-shRNA1-Ang2

AMI147 | AAV2.N54-CMV-SV40in-Aflibercept- -50.6
GCRS(TCC)-hU6-shRNA2-Ang2

AMI148 | AAV2.N54-CMV-SV40in-Aflibercept- -100.0
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Clone Self-complementary AAV2.N54 vector Decrease of Ang2 expression 4 days

no. post transduction (%)
GCRS(TCC)-hU6-shRNA3-Ang2

AMI149 | AAV2.N54-CMV-SV40in-Aflibercept- 0
GCRS(TCC)-hU6-shRNA-scrambled

AMIIS50 | AAV2.N54-CMV-SV40in-Aflibercept- -98.5
GCRS(TCC)-hU6-shRNA4-Ang2

AMI1S51 | AAV2.N54-CMV-SV40in-Aflibercept- -62.8
GCRS(TCC)-hU6-shRNAS5-Ang?2

AMI152 | AAV2.N54-CMV-SV40in-Aflibercept- -74.5
GCRS(TCC)-hU6-shRNA6-Ang2

Dual cassettes worked better than fusion protein constructs for target gene expressions

[00166] In order to target multiple pathways, both VEGF-Trap and angiopoietin 1 (Angl) genes
were cloned into one plasmid flanked by both AAV ITRs in dual cassettes or fusion protein
configurations. These plasmids were used to produce AAV2.N54 vectors. In dual cassette
configurations, each of the VEGF-Trap and Angl was driven respectively by the CMV
enhancer/promoter followed by the SV40 intron and terminated by the synthetic poly A sequence. In
fusion protein configurations, the VEGF-Trap protein was fused with either Angl by Furin and F2A
sequences or 4 units of GGGGS linkers. The former configuration yielded two separate proteins
after translation by cleavage at the F2A site (VKQTLNFDLLKLAGDVESNPGP, SEQ ID NO: 15)
. The latter configuration yielded a single fusion protein after translation. The results indicate that
dual cassettes yielded higher protein expression for VEGF-Trap (AMI136 and AMI153) than fusion
protein constructs either with Furin-F2A (AMI142 and AMI154) or 4xGGGGS linker (AMI144).
The Furin-F2A cleavage polypeptide sequence comprises a polypeptide sequence of
RRKRKQTLNFDLLKLAGDVESNPGP (SEQ ID NO: 16). The dual construct with optimized
Angl coding sequence (AMI153) yielded higher Angl expression than any other constructs but
VEGF-Trap was decreased (Table 8) and Fig. S. Table 9 and Table 10 summarize additional AAVs
and their VEGF inhibitory effects combined with either: increased Angl expression (Table 9); or
decreased Ang2 via Ang2 shRNA (Table 10, Ang2 shRNA 1-6).

Table 8. Expression levels of target proteins in dual or fusion cassette configurations

-179-



WO 2023/028004 PCT/US2022/041084
Clone AAV Aflibercept hCOMP-
no. (ng/mL) Angl-FLD
(ng/mL)
AMI136 | AAV2.N54-CMV-VEGF-Trap-CMV-Angl 6.1 0.7
AMI142 | AAV2.N54-CMV-VEGF-Trap-Furin-F2A- 1.8 03
Angl
AMI144 | AAV2-N54-CMV-VEGF-Trap-4xGGGGS- 1.2 0.8
Angl
AMI153 | AAV2.N54-CMV-VEGF-Trap-CMV- 2.7 2.6
Angl-GC
AMI154 | AAV2.N54-CMV-VEGF-Trap-Furin-F2A- 1.9 0.4
Angl-GC
Table 9. Expression levels of VEGF and Angl in dual or fusion cassette configurations
ANGL | pyar || Protein | VEGE-1 NG | Selected
Constru . GC Linke (s) Trap .
Details . . cassett (ng/mL | candidat
ct optimize r expresse | (ng/mL
e ) e
d d
AMIO054-
AMI120- YES
N54- scCMV- VEGF- | 18084.
AMI120 | Aflibercept- NA NA NA Trap 4.2 (AlleO)X-
GCRS(TCC
)
AMIO054-
N54 AMIO71-
- scCMV- No NA NA | ANGL | -10.1 | 24920 No
AMIO71
Angl-
FLAG
AMIO054-
N54 AMIO077-
- scCMV- Yes NA NA ANGI -15.4 71625 No
AMIO77
Angl-
FLAG-GC
AMIO054-
N54- AMI136- VEGF-
AMII36 Aflibercept- No Yes No Trap & | 6097.5 | 703.5 No
GCRS(TCC ANGI
)-Angl
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ANGL | par | Protein | VEGF- | ,NG1 | Selected
Constru . GC Linke (s) Trap .
Details . . cassett (ng/mL | candidat
ct optimize r expresse | (ng/mL
e ) e
d d )
N54 iﬁ?gg- VEGE-
- : i Yes Yes No Trap & | 27399 | 2583.6 | YES
AMII153 | Aflibercept- ANG1
Angl-GC
AMI054- VEGE-
N54- AMIL43- QBI | Trap &
AMI143 Aflibercept- No No sp163 | ANGI 1712.9 -48 No
QBI SP163- fsion
Angl !
AMI054- VEGF-
N54- AMI144- Trap &
AM1144 | Aftibercept- [ No No | 4GS AI?’GI 1181.8 | 782.1 No
4xGGGGS- fusion
Angl usio
AMI054-
N54- AMI153- VEGF-
AMI154 Aflibercept- Yes No Furin | Trap & | 1930.6 | 399.5 No
Furin-F2 A- ANGI
Angl-GC
AMIO054-
N54- AMI142- VEGF-
AMI142 Aflibercept- No No Furin | Trap & | 1805.2 | 321.1 No
Furin-F2A- ANGI1
Angl

Table 10. Expression levels of VEGF and Ang2 in dual or fusion cassette configurations

Construct Protein Vﬁg}l: " | ANG2 %
Expressed (ng/mL) (ng/mL) | Inhibition
shRNA 1
AMI54- | + VEGF-
77 _
AMI 145 trap + 1147, 341.8 52
ANG2
AMIS4-
=273
Amt 146 | ANG2 3.9 | 360.5 0
shRNA 2
AMIS4- | +VEGF- | |
952 i
AMI 147 trap + 952.6 295.7 18
ANG2
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Construct | _Frotein Vrll?l‘(;ll: " | ANG2 %
Expressed (ng/mL) (ng/mL) | Inhibition
shRNA 3
AMIS4- | + VEGF- N
AMI148 | Trap+ | 7°%7 6.7 -98.1
ANG2
scrambled
AMIS4- | + VEGF- X
AMI149 | trap + 8708 [ 4021 115
ANG2
shRNA 4
AMIS4- | + VEGF- )
AMI1S0 | trap+ | SP83| 1922 -57.8
ANG2
shRNA 5
AMIS4- | + VEGF-
&2 -
AMIISL | waps | 14945 | 3168 12.1
ANG2
shRNA 6
AMIS4- | + VEGF-
AMI 152 | trap+ 919.7 | 20838 -42.1
ANG2
HEK293 NA 0.3 0.83

Example 2. Therapeutic efficacy of AAV vector comprising the non-naturally occurring
polynucleotide in laser-induced choroidal neovascularization (CNV) model in mice

[00167] Example 2 illustrates evaluation of inhibition of neovascularization in a laser-induced model
of choroidal neovascularization (CNV) in the mouse (Mus musculus; C57BL/6J; male; 8-12 weeks
old) model.

Treatments

[00168] Control Article: AAV2.N54. A120 carrying a null mutated AVMX-110 (“sham” vector),
will be used at the medium dose, 4e+8 vg/eye.

[00169] Test Articles: AAV vectors carrying different transgenes will be evaluated at a concentration
of 4e+8 vg/eye. Each vector will be diluted into formulation buffer at 4e+8 vg/ul.

[00170] Dosing: The mice will be dosed with the AAVs, bilaterally, 28 days prior to laser. Vehicle
will be dosed 3 days prior to laser. The AAV preparations will be withdrawn from the vial with a 5
um filter (B Braun Filter Needle (FN5120) S-micron filter in female Luer lock connector with 20
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Ga. x 1 1/2 in. thin wall needle for withdrawal or injection of medication from rubber-stoppered
vials (Product code: 415025) or equivalent filter needle is acceptable. Table 17 illustrates the CNV
study experimental design. Table 18 summarizes the test system, including animals, housing, and
environmental Conditions. Table 19 illustrates the diet and water provided for the mice used in the
CNV study.

Table 17. CNV study experimental design

Vehicle
1 8
Control
AAV2N54-
A120
2 8 4e+8 vgleye
“sham”
vector
AVMX-110 DAY 7:
¢ Fluorescein
+ .
3 8 4et8 vefeye angiography: n==8
Positive oU. C mice/group
U: CNV .
control 1.0 uL ] Follqwmg Day 7
Day -28 Laser Day maging, serum
AAV1.N54- VT and eyes will be
4 8 120-140 0 collectgd from
n=8 mice/group
4et8 vg/eye for Sponsor
AAVG6.N54- ELISAs
5 8 120-141
4et+8 vg/eye
AAV2N54-
6 8 120-136
4e+8 vg/eye
AAV2.N54-
7 8
120-153
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4e+8 vgleye

AAV2.N54-
8 120-150
4e+8 vgleye

AAV2N54-
8 120-148
4e+8 vg/eye

CNV: Choroidal Neovascularization, IVT: Intravitreal, N/A: not applicable

Table 18. Test System: animals, housing, and environmental conditions

Species/Strain

Mouse (Mus Musculus) / C57BL/6

Source

Charles River or Taconic Farms

Age Range at First Dosing

Approximately 8-12 weeks

Weight Range at First Dosing

20 = 5 grams

Identification

Tail marking, ear punch, and cage card

Physical Examination Time

During acclimation

Caging

Innovive disposable mouse caging

Number

per cage 1-5

Environmental Conditions

Photoperiod: 12 hrs light/12 hrs darkness
Temperature: 68 -79°F

Table 19. Animal Diet and Water
Feed | Type Lab Diet
Name 5P76 Prolab isopro irradiated
Availability ad libitum
Analysis for Contaminants | Not routinely performed, No contaminants expected
Water | Source Durham City Water
Availability ad libitum via water bottles with sipper tubes.
Analysis for Contaminants | Not routinely performed, No contaminants found

Animal health and acclimation
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[00171] Animals will be acclimated to the study environment for a minimum of 3 days. At the
completion of the acclimation period, each animal will be physically examined by a laboratory
animal technician for determination of suitability for study participation. Examinations will include,
but will not be limited to, the skin and external ears, eyes, abdomen, behavior, and general body
condition. Animals determined to be in good health will be released to the study.

Randomization and Study Identification

[00172] Animals will be randomly assigned to study groups according to facility Standard Operating
Procedures (SOPs). Animals will be uniquely identified by corresponding cage card number, ear
punch and number.

Intravitreal injection

[00173] On Day -28 prior to injection, mice will be given buprenorphine 0.01-0.05 mg/kg SQ.
Animals will then be tranquilized for the intravitreal injections and one drop of 0.5% proparacaine
HCL will be applied to both eyes. Alternatively, mice may be anesthetized with inhaled isoflurane.
The conjunctiva will be gently grasped with Dumont #4 forceps, and the injection will be made
using a 33 G needle and a Hamilton Syringe. After dispensing the syringe contents, the syringe
needle will be slowly withdrawn. Following the injection procedure, 1 drop of Ofloxacin ophthalmic
solution will be applied topically to the ocular surface with eye lube.

Laser-Induced CNV procedure

[00174] On Day 0, mice will be given buprenorphine 0.01-0.05 mg/kg SQ. A topical mydriatic
(1.0% Tropicamide HCL, and 2.5% phenylephrine HCL) will be applied at least 15 minutes prior to
the laser procedure. The mice will be tranquilized with an intraperitoneal injection of
ketamine/xylazine. The cornea will be kept moistened using topical eyewash, and body temperature
will be maintained using hot pads. An 532 nm diode laser delivered through a slit-lamp will be used
to create 4 single laser spots surrounding the optic nerve. Both mouse eyes will have laser treatment
according to the schedule in the Experimental Design on Day 0. Eye lube will be placed after laser.

Parameters to be Measured

[00175] Examination. Mortality and morbidity will be observed daily along with cage-side
observations with particular attention paid to both eyes.

[00176] Fluorescein angiography (FA). FA will be done on both eyes on Day 7 after laser. Mydriasis
for FA will be done using a topical mydriatic (1.0% Tropicamide HCL, and 2.5% phenylephrine

HCL; one drop in each eye 15 minutes prior to examination). The mice will be tranquilized with an
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intraperitoneal injection of ketamine/xylazine. Retinal photography will be performed approximately
1 minute after intravenous sodium fluorescein injection (12 mg/kg).

[00177] Euthanasia. At the timepoints in the experimental design table above, animals will be
euthanized via carbon dioxide asphyxiation and death will be confirmed by cervical dislocation.
Following euthanasia, both eyes of elected animals will be collected for flat mount analysis or for
PK tissue analysis.

[00178] Ocular Tissue Collection for Homogenization. The eyes will be enucleated, and the retina
and RPE/choroid segments will be dissected from fresh eyes and snap frozen. The tissues will be
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 will be weighed
on a balance capable of measuring out to 4 decimal places. Serum (2 mL polypropylene screw cap
tube) and Retina/RPE/Choroid/sclera (“eye cup”) (2 mL Precellys Homogenization Tubes) will be
collected_Samples will be homogenized in phosphate-buffered saline (PBS). A Precellys Evolution
tabletop homogenizer will be used (3 x 6500 rpm [each cycle 30 sec], delay 30 seconds), and the
samples returned to the -80°C freezer.

Example 3. In vitro and in vivo bioanalytical analysis of non-GLP AVMX-112 (Angl)
[00179] Example 3 illustrates a study for in vitro expression of AVMX-112 (a dual gene construct
for expressing Aflibercept and Angl). In vitro permeability assay using FITC-Dextran showed
significant protection from leakage in presence of Angl. In vivo mouse laser-induced choroidal
neovascularization (CNV) model showed significant wound healing with AVMX-112. Table 20
illustrates constructs used in the study utilizing AVMX-112.

Table 20. Constructs used in the study utilizing AVMX-112

Codon Optimization
Constructs code Aflibercept | ANGI1 Description
AMI120 (AVMX-110) Yes NA scCMV-Aflibercept-GCRS(TCC)
AMIO71 NA No scCMV-Angl-FLAG
AMIO77 NA Yes scCMV-Angl-FLAG-GC
AMI136 Yes No ssCMV-Aflibercept-GCRS(TCC)-Ang1
AMI1353 Yes Yes ssCMV-Aflibercept-GCRS(TCC)-Ang1-GC

[00180] The constructs used in this study expressed dual genes. The common gene of interest (GOI)
was Aflibercept (AVMX-110) and human Angl. Angl full length protein tends to form aggregation;

hence, shorter sequence had been used for producing Angl consisting of aa284-498. The sequence
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retains a part of coiled-coil domain of rat cartilage oligometic matrix protein (COMP) on its N-
terminus. Fig. 10A illustrates exemplary information about Angl, COMP-Ang]l, and disadvantages
of full length Angl. Fig. 10B illustrates an exemplary dual expression AAV construct. Since each
GOI was flanked with two separate CMV promoters, Aflibercept and COMP-Angl were expressed
as separate proteins. AMIO71 and AMI0O77 were COMP-Angl constructs without Aflibercept. They
were not dual gene constructs and were used in this study for in vitro expression. AVMX-110
expressed Aflibercept only and had been used for in vitro and in vivo efficacy potency comparison.
Mechanism of Action

[00181] CNV is pathological growth of new blood vessels from the existing choroidal vessels. This
leads to loss of vision in late stages. Vascular endothelial growth factor (VEGF) plays a leading role
in the pathological progression of CNV. Aflibercept (Eylea) protein is one of the leading protein
drugs available to treat CNV. However, Aflibercept and other anit-VEGF drugs have disadvantages
such as need for repeated and continuous administration or refractoriness/tachyphylaxis, which is
rapid diminishing of response to successive doses. Hence, there is a need for other mechanisms
which can support Aflibercept anti-VEGF activity. Angiopoietins especially Angl facilitates
nonleaky, non-inflammatory, functional, and stable vessels. Angl reduces inflammation-induced
vascular leakage and inflammatory cell infiltration by tightening cell junctions and reducing
adhesion molecules. Table 21 lists materials used in AVMX-112 study. All the AAV constructs for
this example were Sf9 produced and underwent two cycles of CsCl ultracentrifugation. Titer of the
constructs was checked by using qPCR.

Table 21. Materials used in AVMX-112 study

Material Vendor Cat#
HEK293 ATCC CRL-1573
DMEM, high glucose,
GlutaMAX™ Sypplement, Thermofisher Scientific 10569044
pyruvate
Fetal Bovine Serum ATCC 30-2020
VEGF 65, human HEK293
exprossed GenScript 703073
Aflibercept Regeneron NDC 61755-005-01
Goat pAb Hu IgG (Biotin) Abcam ab98618
Streptavidin-HRP Abcam ab7403
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FITC-CM-Dextran Millipore Sigma 53379-1G
Nunc maxisorb Flat-bottom 96-
Invitrogen 44-2404-21
well plate
6 Well Cell Culture Plate with
lid Greiner bio-one/Cellstar 657 160
i
Corning HTS transwell 24 well o )
Millipore Sigma CLS3399-12EA
permeable supports
Fisherbrand Surface Treated
Sterile Tissue Culture Flasks, Fisher Scientific FB012937
Vented Cap

In vitro expression and quantification

[00182] HEK293 cells were transduced with AAV constructs mentioned in Table 20. After

transduction, supernatants were collected and the Aflibercept and COMP-Angl expression level was
quantified.

In vitro vascular permeability assay

[00183] In vitro vascular permeability assay was performed using Human Umbilical Vein
Endothelial cells (HUVEC. 5.0E+04 cells were plated onto the apical compartment of 24-well
transwell plate in serum free medium. Transwell apical compartment was pre-coated with collagen
before plating cells following standard protocol (Application Note 26 “Fabrication of Collagen I
Gels,” ibidi USA, Inc., Fitchburg, WI). After incubation for 72 hours in 37 °C incubator, cells were
treated with 20 ng/mL VEGF in presence and absence of 253 ng/mL (5 times molar concentration
higher than VEGF) Aflibercept and/or 250 ng/mL (5 times molar concentration higher than VEGF)
COMP-Ang] proteins for one hour. After treatment, the medium was placed with fresh medium in
the basolateral chamber, and 1 mg/mL FITC-Dextran was added to the apical chamber and incubated
for 30 minutes. After 30 minutes, 50 uL was taken from the basolateral compartment and
supplemented with 300 uL of phenol red free DMEM. 100 uL of this sample was transferred onto
black 96-well plates. Reading was measured in triplicates with fluorescence intensity at 490/520 nm
excitation/emission spectrum.

In vivo mouse CNV model

[00184] For in vivo studies, as described before mouse CNV model was used and different

constructs were inject intravitreosly (IVT) at a dose of 4E+08 vg/eye. AAV constructs were injected
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28 days prior to the FA analysis of the ANGI constructs, its comparison with AVMX-110 and
Aflibercept expression in serum and ocular samples obtained from animals that were injected
intravitreously (IVT) with non-GLP AAV constructs with different gene products for efficacy study
in mouse CNV model. The titer injected IVT was 4.8E+08 vg/eye for all the groups. Study
conducted involved groups shown in Table 22.

Table 22. List of AAV constructs/controls injected IVT and serum/ocular samples received

No. of serum | No. of ocular
Group Construct Gene Product
samples samples
1 Vehicle NA 7 14
2 AAV2N54-A120 None 8 16
3 AAV2.N54-120 Aflibercept 8 16
4 AAV2 N54-120-136 Aflibercept + ANGI1 6 12
5 AAV2.N54-120-153 Aflibercept + ANG1 7 14

Homogenization of ocular samples

[00185] Ocular and serum samples were obtained from after euthanasia. The homogenized tissues
were further sonicated by keeping the samples on ice and sonication for 20 second with an interval
of 20 seconds thrice. Sonicated ocular samples were then centrifuged at 13,000 rpm for 3-4 minutes.
The supernatant was then collected and used to determine the Aflibercept levels using standardized
VEGF-Trap ELISA mentioned in the introduction section.

In vitro expression in HEK293 cells

[00186] Aflibercept and Angl expression in dual gene constructs was compared with single gene
constructs (Fig. 11). Table 23 illustrates the expression profile of Aflibercept and Angl in all the
constructs used in the study. Non-optimized ANG1 construct (AMI136) produced higher
concentration of Aflibercept but lower concentration of Angl, but AMI153 had equal expression of
Aflibercept and ANG]. Statistical analysis was performed using GraphPad Prism software.

Table 23. Aflibercept and ANG1 expression in vitro

Codon Optimization

Constructs code Aflibercept | ANGI | Aflibercept (ug/mL) | ANG1 (ug/mL)

AMI120 (AVMX-110) Yes NA 18.1+1.3 NA
AMIO071 NA No NA 249+0.1
AMIO077 NA Yes NA 71.7+£2.6
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AMI136 Yes No 6.1+03 0.7+£0.0
AMI153 Yes Yes 28+04 24+£02

In vitro vascular permeability assay

[00187] In vitro permeability assay showed the effect of different proteins on the permeability of
FITC-dextran to pass through the HUVEC cells monolayer. Purified protein had been used in the
assay instead of AAV constructs. Fig. 12 illustrates that VEGF promoted leakage but Aflibercept
and Ang]l acted to reduce the leakage of FITC dextran. Angl had significantly higher leakage
protection when compared to Aflibercept alone. Together, Aflibercept and Aedl acted to
significantly reduce permeability compared to VEGF or VEGF in combination with Aflibercept.

Fluorescein Angiography (FA) analysis

[00188] FA data after laser injury was compared between the groups. Statistical analysis was
performed by comparing every other group to vehicle control . Fig. 13A and Fig. 13B show the
results of Angl and VEGF-Trap constructs comparison as bar graph = SEM and statistical analysis
using one-way ANOVA and multiple comparison using Dunnett testing. Fig. 14 illustrates
representative FA images from different groups. When vehicle was used to compare rest of the
groups, there was no significant difference between vehicle and sham control groups as expected.
However, AAV2.N54-120 group of animals showed significant laser injury recovery. When
AAV2.N54-120 group animals were excluded from the analysis, AAV2.N54-153 animals also
showed significant difference from the vehicle group animals. The area of lesion with p values for
different groups is summarized in Table 24.

Table 24. Comparison of lesion area for different study groups

Lesion Area p value p value
Group Treatment .
(pixel2) £ S.D. (+ AVMX-110) | (- AVMX-110)
1 Vehicle 4410.5 £ 1083 - --
2 AAV2.N54-AAflibercept | 36204 + 11143 0.3894 (ns) 0.3274 (ns)
3 AAV2.N54-Aflibercept 28522 £ 14435 0.0195 (*) -
4 AAV2.N54-120-136 42219 £ 1216.1 0.9937 (ns) 0.9795 (ns)
5 AAV2.N54-120-153 2915.1 £22343 0.0526 (ns) 0.0429 (*)

VEGF-Trap levels in ocular samples

[00189] VEGF-Trap concentration was expressed in pg of Aflibercept per eye cup. Eye cup

consisted of retina, sclera, choroid and retina (Fig. 15). The expression in AVMX-110, which was
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AAV2 N54-Aflibercept, showed higher level of Aflibercept expression compared to other groups
(Table 25).

Table 25: Aflibercept expression in ocular samples

[00190] Construct Aflibercept (pg/eye cup)
Vehicle <LoQ
AAV2.N54-AAflibercept <LoQ
AAV2.N54-Aflibercept 485.1 + 802.1
AAV2.N54-120-136 100.7 +83.4
AAV2.N54-120-153 93+33

LoQ = Limits of Detection

[00190] In conclusion, in vitro expression showed significant increase in expression of Angl after
codon optimization whether in single or dual gene constructs. In vitro permeability assay also
showed significant leakage protection by Angl. Aflibercept and Angl worked synergistic to reduce
the leakage caused by VEGF. AVMX-110 efficiently reduced the lesion area in mouse CNV model.
Angl construct AMI153 also showed efficacy comparable to AVMX-110 even though Aflibercept
expression of AMI153 was much lower than AVMX-110. However, AMI136, which had higher
Aflibercept expression compared to AMI153, didn’t show efficacy. This illustrates the importance of
Angl in this model.

[00191] 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. A non-naturally occurring polynucleotide comprising one or more expression cassettes for
expressing:

a) a VEGF inhibitor; and

b) a receptor tyrosine kinase (RTK)/Tie2 or an activator of RTK/Tie2.
2. The non-naturally occurring polynucleotide of claim 1, wherein a) and b) are expressed as
separate polypeptides or as a contiguous polypeptide cleavable into separate polypeptides
comprising the VEGF inhibitor, and the RTK/Tie2 or the activator of RTK/Tie2.
3. The non-naturally occurring polynucleotide of claim 2, wherein the contiguous polypeptide
comprises a protease cleavable sequence.
4. The non-naturally occurring polynucleotide of claim 2, wherein the contiguous polypeptide
comprises a Furin cleavable sequence.
5. The non-naturally occurring polynucleotide of claim 2, wherein the contiguous polypeptide
comprises a self-cleaving polypeptide sequence.
6. The non-naturally occurring polynucleotide of claim 5, wherein the self-cleaving polypeptide
sequence comprises a 2A self-cleaving peptide.
7. The non-naturally occurring polynucleotide of claim 5, wherein the self-cleaving polypeptide
sequence comprises a F2A self-cleaving peptide.
8. The non-naturally occurring polynucleotide of claim 2, wherein the protease cleavable sequence
comprises a Furin-F2 A cleavage sequence.
9. The non-naturally occurring polynucleotide of any one of claims 1-8, wherein the VEGF inhibitor
binds to and inhibits VEGF-A, VEGF-B, VEGF-C, VEGF-D, or a combination thereof.
10. The non-naturally occurring polynucleotide of any one of claims 1-9, wherein the VEGF
inhibitor comprises an antibody.
11. The non-naturally occurring polynucleotide of any one of claims 1-10, 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.
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12. The non-naturally occurring polynucleotide of any one of claims 1-9, wherein the VEGF
inhibitor comprises a non-antibody VEGF inhibitor.

13. The non-naturally occurring polynucleotide of claim 12, wherein the non-antibody VEGF
mnhibitor is a VEGF receptor 1 (VEGFR1), a VEGF receptor 2 (VEGFR2), a VEGF receptor 3
(VEGFR3), a fragment thereof, or a combination thereof.

14. The non-naturally occurring polynucleotide of claim 13, wherein the non-antibody VEGF
inhibitor comprises a soluble VEGFR1, a soluble VEGFR?2, a soluble VEGFR3, a soluble fragment
thereof, or a combination thereof.

15. The non-naturally occurring polynucleotide of claim 12, wherein the non-antibody VEGF
inhibitor comprises a VEGF-Trap or a modified version thereof.

16. The non-naturally occurring polynucleotide of any one of claims 1-15, wherein the activator of
the RTK/Tie2 comprises a angiopoietin-1 (Ang-1), angiopoietin-2 (Ang-2), angiopoietin-3 (Ang-3),
or angiopoietin-4 (Ang-4).

17. The non-naturally occurring polynucleotide of claim 16, wherein the activator of the RTK/Tie2
comprises Angl.

18. The non-naturally occurring polynucleotide of claim 17, wherein the Angl comprises a full
length Angl.

19. The non-naturally occurring polynucleotide of claim 17, wherein the Angl comprises a
polypeptide sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, or at least 99% identical to SEQ ID NO: 3.

20. The non-naturally occurring polynucleotide of claim 17, wherein the Angl comprises a
functional fragment of Angl.

21. The non-naturally occurring polynucleotide of claim 20, wherein the functional fragment of the
Angl comprises a fibronectin-like domain (FLD).

22. The non-naturally occurring polynucleotide of claim 21, wherein the FLD comprises a
polypeptide sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, or at least 99% identical to SEQ ID NO: 5.

23. The non-naturally occurring polynucleotide of claim 21 or 22, wherein the FLD is fused to a

soluble polypeptide.
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24. The non-naturally occurring polynucleotide of claim 23, wherein the soluble polypeptide
comprises a polypeptide sequence that is at most 99%, at most 98%, at most 97%, at most 96%, at
most 95%, at most 94%, or at most 93% identical to SEQ ID NO: 1.

25. The non-naturally occurring polynucleotide of claim 23, wherein the soluble polypeptide
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 SEQ ID NO: 2.

26. The non-naturally occurring polynucleotide of claim 23, wherein the soluble polypeptide
comprises a polypeptide sequence that is SEQ ID NO: 2.

27. The non-naturally occurring polynucleotide of any one of claims 23-26, wherein the activator of
the RTK/Tie2 is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or
at least 99% identical to SEQ ID NO: 6.

28. The non-naturally occurring polynucleotide of any one of claims 1-27, wherein the activator of
the RTK/Tie2 comprises an antibody or a fragment thereof.

29. The non-naturally occurring polynucleotide of claim 28, wherein the activator of the RTK/Tie2
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.

30. The non-naturally occurring polynucleotide of claim 28 or 29, wherein the activator of the
RTK/Tie2 binds to and inhibits Ang2.

31. The non-naturally occurring polynucleotide of any one of claims 28-30, wherein the antibody or
the fragment thereof binds to a polypeptide that is at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 12.

32. The non-naturally occurring polynucleotide of any one of claims 28-31, wherein the antibody or
the fragment thereof comprises a polypeptide sequence that is at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, or at least 99% identical to any one of SEQ ID NOs:
25-27, a fragment thereof, or a combination thereof.

33. The non-naturally occurring polynucleotide of claim 1, wherein the activator of the RTK/Tie2
comprises an inhibitory RNA.

34. The non-naturally occurring polynucleotide of claim 33, wherein the inhibitory RNA comprises

a shRNA, siRNA, miRNA, or a combination thereof.
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35. The non-naturally occurring polynucleotide of claim 34, wherein the inhibitory RNA comprises
shRNA.
36. The non-naturally occurring polynucleotide of any one of claim 33-35, wherein the inhibitory
RNA binds to an endogenous nucleic acid encoding an angiopoietin.
37. The non-naturally occurring polynucleotide of claim 36, wherein the angiopoietin comprises
Ang2.
38. The non-naturally occurring polynucleotide of claim 37, wherein the Ang2 comprises a nucleic
acid sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, or at least 99% i1dentical to SEQ ID NO: 13.
39. The non-naturally occurring polynucleotide of any one of claims 1-38, wherein the one or more
expression cassettes comprise one or more promoters, one or more internal ribosome entry sites
(IRES), or both.
40. The non-naturally occurring polynucleotide of any one of claims 1-39, wherein the VEGF
inhibitor and the activator of the RTK/Tie2, or the RTK/Tie2 decrease neovascularization signaling
when expressed 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 absence of the VEGF inhibitor and the activator of
the RTK/Tie2 or the RTK/Tie2.
41. The non-naturally occurring polynucleotide of any one of claims 1-39, wherein the VEGF
inhibitor and the activator of the RTK/Tie2 or the RTK/TIE2 decrease neovascularization signaling
when expressed 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 decreased by a comparable VEGF inhibitor and a
comparable activator of a RTK/Tie2 or a comparable RTK/Tie2 encoded from two different non-
naturally occurring polynucleotides.
42. A non-naturally occurring polynucleotide comprising one or more expression cassettes for
expressing:

a) a VEGF inhibitor; and

b) an Angl polypeptide.
43. A non-naturally occurring polynucleotide comprising one or more expression cassettes for

expressing:
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a) an VEGF ihibitor; and

b) an Ang2 inhibitor.
44, The non-naturally occurring polynucleotide of claims 42 or 43, wherein the VEGF inhibitor
binds to and inhibits VEGF-A, VEGF-B, VEGF-C, VEGF-D, or a combination thereof.
45. The non-naturally occurring polynucleotide of any one of claims 42-44, wherein the VEGF
inhibitor comprises an antibody.
46. The non-naturally occurring polynucleotide of claim 45, 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.
47. The non-naturally occurring polynucleotide of claim 46, wherein the VEGF inhibitor comprises
an amino acid sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, or at least 99% identical to SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID
NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, or a combination thereof, or a
fragment thereof.
48. The non-naturally occurring polynucleotide of any one of claims 42-44, wherein the VEGF
inhibitor comprises a non-antibody VEGF inhibitor.
49. The non-naturally occurring polynucleotide of claim 48, wherein the non-antibody VEGF
inhibitor comprises a VEGF receptor 1, a VEGF receptor 2, a VEGF receptor 3, a fragment thereof,
or a combination thereof.
50. The non-naturally occurring polynucleotide of claim 48, wherein the non-antibody VEGF
inhibitor comprises a soluble VEGFR1, a soluble VEGFR?2, a soluble VEGFR3, a soluble fragment
thereof, or a combination thereof.
51. The non-naturally occurring polynucleotide of claim 48, wherein the non-antibody VEGF
inhibitor comprises a VEGF-Trap or a modified version thereof.
52. The non-naturally occurring polynucleotide of claim 51, wherein the non-antibody VEGF
inhibitor comprises an amino acid sequence that 1s at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 24, SEQ ID NO: 25, SEQ
ID NO: 26, or SEQ ID NO: 31, or a combination thereof, or a fragment thereof.
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53. The non-naturally occurring polynucleotide of any one of claims 42 or 44-52, wherein the Angl
polypeptide is a full length Angl.

54. The non-naturally occurring polynucleotide of any one of claims 42 or 44-52 wherein the Angl
polypeptide is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identical to SEQ ID NO: 3.

55. The non-naturally occurring polynucleotide of any one of claims 42 or 44-52, wherein the Angl
polypeptide comprises an Angl functional fragment comprising a fibronectin-like domain (FLD) of
Angl.

56. The non-naturally occurring polynucleotide of claim 55, wherein the Angl polypeptide is at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identical to SEQ ID NO: 5.

57. The non-naturally occurring polynucleotide of claim 56, wherein the FLD is fused to a soluble
polypeptide comprising a polypeptide sequence that is at most 99%, at most 98%, at most 96%, at
most 95%, at most 94%, or at most 93% identical to SEQ ID NO: 6.

58. The non-naturally occurring polynucleotide of any one of claims 43-57, wherein the Ang2
inhibitor comprises an antibody or a fragment thereof that binds to and inhibits Ang2.

59. The non-naturally occurring polynucleotide claim 58, wherein the Ang2 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.

60. The non-naturally occurring polynucleotide of claim 58 or 59, wherein the antibody or the
fragment thereof binds to a polypeptide that is at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identical to SEQ ID NO: 12.

61. The non-naturally occurring polynucleotide of claim 58 or 59, wherein the antibody or the
fragment comprises a polypeptide sequence that is at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, or at least 99% identical to any one of SEQ ID NOs: 25-27, or a
fragment thereof, or a combination thereof.

62. The non-naturally occurring polynucleotide of any one of claims 43-57, wherein the Ang2

inhibitor comprises a RNA interference (RNA1).
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63. The non-naturally occurring polynucleotide of claim 62, wherein the RNA1 comprises a shRNA,
siRNA, miRNA, or a combination thereof.

64. The non-naturally occurring polynucleotide of claim 63, wherein the RNA1 comprises shRNA
that binds to endogenous nucleic acid encoding Ang2.

65. The non-naturally occurring polynucleotide of claim 64, wherein the RNA1 binds to an Ang2
nucleic acid sequence that is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, or at least 99% identical to SEQ ID NO: 13.

66. The non-naturally occurring polynucleotide of any one of claims 62-65, wherein the non-
naturally occurring polynucleotide comprises a nucleic acid 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 100% identical to any
one of SEQ ID NOs: 81-86.

67. The non-naturally occurring polynucleotide of any one of preceding claims, wherein the non-
naturally occurring polynucleotide comprises a nucleic acid 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 100% identical to any
one of SEQ ID NOs: 31-34 and 51-77.

68. The non-naturally occurring polynucleotide of any one of claims 42-67, wherein the one or more
expression cassettes comprise one or more promoters, one or more internal ribosome entry sites
(IRES), or both.

69. The non-naturally occurring polynucleotide of any one of claims 42, 44-57, or 66-68, wherein
the VEGF inhibitor and the Angl polypeptide decrease neovascularization signaling when expressed
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 absence of the VEGF inhibitor and the Angl polypeptide.

70. The non-naturally occurring polynucleotide of any one of claims 42, 44-57, or 66-68,wherein the
VEGF inhibitor and the Angl polypeptide decrease neovascularization signaling when expressed 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 decreased by a comparable VEGF inhibitor and a comparable Angl
polypeptide encoded from two different non-naturally occurring polynucleotides.

71. The non-naturally occurring polynucleotide of any one of claims 43-52 or 58-68, wherein the

VEGF inhibitor and the Ang?2 inhibitor decrease neovascularization signaling when expressed in a
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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 absence of the VEGF inhibitor and the Ang2 inhibitor.

72. The non-naturally occurring polynucleotide of any one of claims 43-52 or 58-68, wherein the
VEGF inhibitor and the Ang?2 inhibitor decrease neovascularization signaling when expressed 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 decreased by a comparable VEGF inhibitor and a comparable Ang2
inhibitor encoded from two different non-naturally occurring polynucleotides.

73. A viral vector comprising the non-naturally occurring polynucleotide of any one of preceding
claims.

74. The viral vector of claim 73, wherein the viral vector is scAAV vector.

75. The viral vector of claim 73 or 74, wherein the viral vector comprises an AAV serotype
comprising AAV1, AAV2, AAV3, AAV4, AAVS5, AAV6, AAV7, AAVS, AAV9, AAV10, AAV1I,
AAV12, or any combination thereof.

76. A cell comprising the non-naturally occurring polynucleotide of any one of the preceding claims.
77. The cell of claim 76, wherein the cell comprises an embryonic stem cell, an embryonic stem cell-
derived differentiated cell, a retinal pigment epithelium (RPE) cell, a neural progenitor cell, a
photoreceptor precursor cell, a bone marrow-derived hematopoietic stem cell, or a bone marrow-
derived hematopoietic stem progenitor cell.

78. A pharmaceutical composition comprising the non-naturally occurring polynucleotide of any one
of claims 1-75 or the cell of claim 76 or 77.

79. The pharmaceutical composition of claim 78, where the pharmaceutical composition is
formulated for administering intrathecally, intraocularly, intravitreally, retinally, intravenously,
mtramuscularly, intraventricularly, intracerebrally, intracerebellarly, intracerebroventricularly,
intraperenchymally, subcutaneously, 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.

80. The pharmaceutical composition of claim 78, wherein the pharmaceutical composition is for

treating an ocular disease or condition.
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81. The pharmaceutical composition of claim 78, wherein the pharmaceutical composition decreases
neovascularization, blood vessel leakage, inflammation, or a combination thereof in the subject.

82. A method for treating a disease or a condition in a subject in need thereof, the method
comprising administering to the subject a therapeutically effective amount of the non-naturally
occurring polynucleotide of any one of claims 1-75, the cell of claim 76 or 77, or the pharmaceutical
composition of any one of claims 78-81.

83. The method of claim 82, wherein the VEGF inhibitor and the activator of the RTK/Tie2 or the
RTK/Tie2 decrease neovascularization signaling when expressed 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
absence of the VEGF inhibitor and the activator of the RTK/Tie2 or the RTK/Tie2.

84. The method of claim 82, wherein the VEGF inhibitor and the activator of the RTK/Tie2 or the
RTK/Tie2 decrease 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 decreased by a
comparable VEGF inhibitor and a comparable activator of a RTK/Tie2 or a comparable RTK/Tie2
encoded from two different non-naturally occurring polynucleotides.

85. The method of claim 82, wherein the non-naturally occurring polynucleotide of any one of
claims 1-75, the cell of claim 76 or 77, or the pharmaceutical composition of any one of claims 78-
81 decreases neovascularization, blood vessel leakage, inflammation, or a combination thereof in the
subject.

86. The method of claim 85, wherein the VEGF inhibitor and the activator of the RTK/Tie2 or the
RTK/Tie2 decrease neovascularization 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 in absence of the VEGF inhibitor and
the activator of the RTK/Tie2 or the RTK/Tie2.

87. The method of claim 85, wherein the VEGF inhibitor and the activator of the RTK/Tie2 or the
RTK/Tie2 decrease neovascularization 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 decreased by a comparable VEGF
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inhibitor and a comparable activator of a RTK/Tie2 or a comparable RTK/Tie2 encoded from two
different non-naturally occurring polynucleotides.

88. The method of claim 85, wherein the VEGF inhibitor and the activator of the RTK/Tie2 or the
RTK/Tie2 decrease blood vessel leakage 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 blood vessel leakage in absence of the VEGF inhibitor
and the activator of the RTK/Tie2 or the RTK/Tie2.

89. The method of claim 85, wherein the VEGF inhibitor and the activator of the RTK/Tie2 or the
RTK/Tie2 decrease blood vessel leakage 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 blood vessel leakage decreased by a comparable VEGF
inhibitor and a comparable activator of a RTK/Tie2 or a comparable RTK/Tie2 encoded from two
different non-naturally occurring polynucleotides.

90. The method of claim 85, wherein the VEGF inhibitor and the activator of the RTK/Tie2 or the
RTK/Tie2 decrease inflammation 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 inflammation in absence of the VEGF inhibitor and the activator of
the RTK/Tie2 or the RTK/Tie2.

91. The method of claim 85, wherein the VEGF inhibitor and the activator of the RTK/Tie2 or the
RTK/Tie2 decrease inflammation 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 inflammation signaling decreased by a comparable VEGF inhibitor
and a comparable activator of a RTK/Tie2 or a comparable RTK/Tie2 encoded from two different
non-naturally occurring polynucleotides.

92. The method of claim 82, wherein the disease or the 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, Bardet-Biedl Syndrome, Best
Disease, choroideremia, Leber Congenital Amaurosis, macular degeneration, polypoidal choroidal

vasculopathy (PCV), retinitis pigmentosa, Refsum disease, Stargardt disease, Usher syndrome, X-
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linked retinoschisis (XLRS), rod-cone dystrophy, Cone-rod dystrophy, Oguchi disease, Malattia
leventinese (Familial Dominant Drusen), and blue-cone monochromacy.
93. The method of claim 92, wherein the disease or the condition comprises diabetic macular edema
(DME).
94. The method of claim 92, wherein the disease or the condition comprises diabetic macular
retinopathy (DMR).
95. A kit comprising:

a) the non-naturally occurring polynucleotide of any one of claims 1-75, the cell of claim 76
or 77, or the pharmaceutical composition of any one of claims 78-81; and

b) a container.
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