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ADENQO-ASSOCIATED VIRUS VIRIONS WITH VARIANT CAPSIDS AND METHODS OF USE THEREOF

[0001]

[0002]

[0003]

[0004]

[0005]

CROSS-REFERENCE
This application claims the benefit of U.S. Provisional Patent Application No.
62/527,871, filed June 30, 2017, and 62/535,042, filed July 20, 2017, which applications are

incorporated herein by reference in their entirety.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH
This invention was made with government support under Grant No. 1IRO1EY022975-01A1

awarded by the National Institutes of Health. The government has certain rights in the invention.

INTRODUCTION
Vision is mediated by cells located in the retina, a thin, layered structure lining the back of the
eye. Photoreceptors, which lie at the back of the retina, respond to the absorption of photons,
initiating a stream of signal processing that passes through second and third order neurons in the
retina, including bipolar, horizontal and amacrine cells. Retinal pigment epithelium (RPE) cells,
which lie underneath photoreceptors, promote the regeneration of the photon-detecting molecule,
11-cis retinal, via the visual cycle pathway and hence are essential for promoting this
photoreceptor function. Retinal ganglion cells (RGCs) in the inner retina receive visual signals
from third order neurons, and communicate the visual signals in the form of action potentials to
the brain.
Mutations in genes expressed in retinal cells, including transcripts in photoreceptors, RPE,
bipolar cells and other cells, result in a breakdown of visual signal processing and retinal
degeneration. Many of the mutations underlying retinal degenerative disease result in the death
of photoreceptor and RPE cells.
Adeno-associated virus (AAV) belongs to the Parvoviridae family and Dependovirus genus,
whose members require co-infection with a helper virus such as adenovirus to promote
replication, and AAV establishes a latent infection in the absence of a helper. Virions are
composed of a 25 nm icosahedral capsid encompassing a 4.7 kb single-stranded DNA genome
with two open reading frames: rep and cap. The non-structural rep gene encodes four regulatory
proteins essential for viral replication, whereas cap encodes three structural proteins (VP1-3)

that assernble into a 60-mer capsid shell. This viral capsid mediates the ability of AAV vectors to
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overcome many of the biological barriers of viral transduction—including cell surface receptor

binding, endocytosis, intracellular trafficking, and unpackaging in the nucleus.

SUMMARY

[0006] The present disclosure provides recombinant adeno-associated virus (AAV) virions with
altered capsid protein, where the recombinant AAV (rAAV) virions exhibit greater ability to
cross barriers between intravitreal fluid and retinal cells, and thus greater infectivity of a
retinal cell compared to wild-type AAV, and where the rAAV virions comprise a
heterologous nucleic acid. The present disclosure provides methods of delivering a gene
product to a retinal cell in an individual.

[0006a] The present disclosure provides a recombinant adeno-associated virus (rAAV) virion
comprising:

a) a variant AAV capsid protein, wherein the variant AAV capsid protein comprises an
insertion of a heterologous peptide comprising the amino acid sequence LALIQDSMRA
(SEQ ID NO: 35) in the GH loop of VP1 of AAV2 or of another AAV serotype; and

b) a heterologous nucleic acid comprising a nucleotide sequence encoding a heterologous
gene product.

[0006b] The present disclosure provides a pharmaceutical composition comprising:

a) a recombinant adeno-associated virus virion described herein; and
b) a pharmaceutically acceptable excipient.

[0006¢] The present disclosure provides a method of delivering a gene product to a retinal cell in an
individual for treating an ocular disease in an individual in need thereof, the method
comprising administering to the individual the recombinant adeno-associated virus (rAAV)
virion described herein or the composition described herein.

[0006d] The present disclosure provides use of the recombinant the adeno-associated virus (rAAYV)
virion described herein or the composition described herein in the manufacture of a
medicament for treating an ocular disease in an individual in need thereof.

[0006e] The present disclosure provides a variant adeno-associated virus (AAV) capsid protein,
wherein the variant AAV capsid protein comprises an insertion of a heterologous peptide
comprising the amino acid sequence LALIQDSMRA (SEQ ID NO: 35) in the GH loop of
VP1 of AAV2 or another AAV serotype.
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[0006f] The present disclosure provides an isolated nucleic acid comprising a nucleotide sequence
that encodes a variant adeno-associated virus (AAV) capsid protein described herein.
[0006g] The present disclosure provides an isolated, genetically modified host cell comprising the

nucleic acid described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 provides a schematic depiction of the directed evolution methodology used to develop
primate retinal AAV variants.

[0008] FIG. 2 provides a table of peptide insertions and peptide replacements in variant AAV
capsids.

[0009] FIG. 3A-3C provide amino acid sequences of exemplary guide-RNA-directed endonucleases.

[0010] FIG. 4 provides an amino acid sequence of AAV2 capsid protein VP1. Amino acids 587 and
588 (NP) are in bold and underlined.

[0011] FIG. 5 provides amino acid sequences corresponding to amino acids 570-610 of AAV capsid
protein VP1 of various AAV serotypes.

[0012] FIG. 6A-6C provide an alignment of amino acid sequences of AAV capsid protein loop IV
(GH loop) regions. Insertion sites are shown in bold and underlining.

[0013] FIG. 7A-7V provide amino acid sequences of exemplary heterologous gene products.

[0014] FIG. 8A-8B provide amino acid sequences of AAV4 capsid (FIG. 8A) and an ancestral AAV
capsid (F1G. 8B).

[0015] FIG. 9 provides Table 1. Table 1 provides a ranking of primate-derived variants and controls
recovered from photoreceptors following injection of a green fluorescent protein (GFP)-
Barcode library.

[0016] FIG. 10 provides Table 2. Table 2 provides a ranking of primate-derived variants and
controls recovered from RPE cells following injection of a GFP-Barcode library.

[0017] FIG. 11 depicts GFP expression of GFP-barcoded libraries in primate retina.

[0018] FIG. 12A-12F depict directed evolution of AAV in primate retina. The sequences in FIG.
12F from top to bottom are set forth in SEQ ID NOs:117-135.

[0019] FIG. 13A-13Q depict validation of evolved AAV variants in primate retina.

2a
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[0020]

[0021]

[0022]

[0023]

[0024]

DEFINITIONS
The term “retinal cell” can refer herein to any of the cell types that comprise the retina, such as
retinal ganglion cells; amacrine cells; horizontal cells; bipolar cells; photoreceptor cells
including rods and cones; Miiller glial cells; astrocytes (e.g., a retinal astrocyte); and retinal
pigment epithelium.
"AAV" is an abbreviation for adeno-associated virus, and may be used to refer to the virus itself
or derivatives thereof. The term covers all subtypes and both naturally occurring and
recombinant forms, except where required otherwise. The abbreviation "rAAV" refers to
recombinant adeno-associated virus, also referred to as a recombinant AAV vector (or "tTAAV
vector"). The term “AAV” includes AAV type 1 (AAV-1), AAV type 2 (AAV-2), AAV type 3
(AAV-3), AAV type 4 (AAV-4), AAV type 5 (AAV-5), AAV type 6 (AAV-6), AAV type 7
(AAV-T7), AAV type 8 (AAV-8), AAV type 9 (AAV-9), AAV type 10 (AAV-10), AAV type 11
(AAV-11), avian AAV, bovine AAYV, canine AAV, equine AAV, primate AAV, non-primate
AAV, and ovine AAV. See, e.g., Mori et al. (2004) Virology 330:375. The term “AAV” also
includes chimeric AAV. “Primate AAV” refers to AAV isolated from a primate, “non-primate
AAV” refers to AAV isolated from a non-primate mammal, “bovine AAV” refers to AAV
isolated from a bovine mammal (e.g., a cow), etc.
An "rAAV vector" as used herein refers to an AAV vector comprising a polynucleotide sequence
not of AAV origin (i.e., a polynucleotide heterologous to AAV), typically a sequence of interest
for the genetic transformation of a cell. In general, the heterologous polynucleotide is flanked by
at least one, and generally by two AAYV inverted terminal repeat sequences (ITRs). The term
rAAV vector encompasses both rAAV vector particles and rAAV vector plasmids.
An "AAV virus" or "AAV viral particle" or "rAAV vector particle” refers to a viral particle
composed of at least one AAV capsid protein (typically by all of the capsid proteins of a wild-
type AAV) and an encapsidated polynucleotide rAAV vector. If the particle comprises a
heterologous polynucleotide (i.e. a polynucleotide other than a wild-type AAV genome, such as
a transgene to be delivered to a mammalian cell), it is typically referred to as an "tAAV vector
particle” or simply an "rAAV vector”. Thus, production of rAAV particle necessarily includes
production of rAAYV vector, as such a vector is contained within an rAAYV particle.
"Packaging" refers to a series of intracellular events that result in the assembly and encapsidation

of an AAV particle.
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[0025]

[0026]

[0027]

[0028]

AAYV "rep" and "cap" genes refer to polynucleotide sequences encoding replication and
encapsidation proteins of adeno-associated virus. AAV rep and cap are referred to herein as
AAYV "packaging genes."

A "helper virus" for AAV refers to a virus that allows AAV (e.g. wild-type AAV) to be
replicated and packaged by a mammalian cell. A variety of such helper viruses for AAV are
known in the art, including adenoviruses, herpesviruses and poxviruses such as vaccinia. The
adenoviruses encompass a number of different subgroups, although Adenovirus type 5 of
subgroup C is most commonly used. Numerous adenoviruses of human, non-human mammalian
and avian origin are known and available from depositories such as the ATCC. Viruses of the
herpes family include, for example, herpes simplex viruses (HSV) and Epstein-Barr viruses
(EBV), as well as cytomegaloviruses (CMV) and pseudorabies viruses (PRV); which are also
available from depositories such as ATCC.

"Helper virus function(s)" refers to function(s) encoded in a helper virus genome which allow
AAV replication and packaging (in conjunction with other requirements for replication and
packaging described herein). As described herein, "helper virus function” may be provided in a
number of ways, including by providing helper virus or providing, for example, polynucleotide
sequences encoding the requisite function(s) to a producer cell in trans.

An "infectious" virus or viral particle is one that comprises a polynucleotide component which it
is capable of delivering into a cell for which the viral species is tropic. The term does not
necessarily imply any replication capacity of the virus. As used herein, an “infectious” virus or
viral particle is one that can access a target cell, can infect a target cell, and can express a
heterologous nucleic acid in a target cell. Thus, “infectivity” refers to the ability of a viral
particle to access a target cell, infect a target cell, and express a heterologous nucleic acid in a
target cell. Infectivity can refer to in vitro infectivity or in vivo infectivity. Assays for counting
infectious viral particles are described elsewhere in this disclosure and in the art. Viral infectivity
can be expressed as the ratio of infectious viral particles to total viral particles. Total viral
particles can be expressed as the number of viral genome (vg) copies. The ability of a viral
particle to express a heterologous nucleic acid in a cell can be referred to as “transduction.” The
ability of a viral particle to express a heterologous nucleic acid in a cell can be assayed using a
number of techniques, including assessment of a marker gene, such as a green fluorescent
protein (GFP) assay (e.g., where the virus comprises a nucleotide sequence encoding GFP),
where GFP is produced in a cell infected with the viral particle and is detected and/or measured;
or the measurement of a produced protein, for example by an enzyme-linked immunosorbent
assay (ELISA). Viral infectivity can be expressed as the ratio of infectious viral particles to total

viral particles. Methods of determining the ratio of infectious viral particle to total viral particle

4
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are known in the art. See, e.g., Grainger et al. (2005) Mol. Ther. 11:S337 (describing a TCID50
infectious titer assay); and Zolotukhin et al. (1999) Gene Ther. 6:973.

[0029] A "replication-competent” virus (e.g. a replication-competent AAV) refers to a phenotypically
wild-type virus that is infectious, and is also capable of being replicated in an infected cell (i.e. in
the presence of a helper virus or helper virus functions). In the case of AAV, replication
competence generally requires the presence of functional AAV packaging genes. In general,
rAAV vectors as described herein are replication-incompetent in mammalian cells (especially in
human cells) by virtue of the lack of one or more AAV packaging genes. Typically, such rAAV
vectors lack any AAV packaging gene sequences in order to minimize the possibility that
replication competent AAV are generated by recombination between AAV packaging genes and
an incoming rAAYV vector. In many embodiments, rAAV vector preparations as described herein
are those which contain few if any replication competent AAV (rcAAV, also referred to as RCA)
(e.g., less than about 1 rcAAV per 10 rAAV particles, less than about 1 rcAAV per 10 rAAV
particles, less than about 1 rcAAV per 10* rAAV particles, less than about 1 rcAAV per 10"
rAAV particles, or no rcAAV).

[0030] The term "polynucleotide" refers to a polymeric form of nucleotides of any length, including
deoxyribonucleotides or ribonucleotides, or analogs thereof. A polynucleotide may comprise
modified nucleotides, such as methylated nucleotides and nucleotide analogs, and may be
interrupted by non-nucleotide components. If present, modifications to the nucleotide structure
may be imparted before or after assembly of the polymer. The term polynucleotide, as used
herein, refers interchangeably to double- and single-stranded molecules. Unless otherwise
specified or required, any embodiment of the invention described herein that is a polynucleotide
encompasses both the double-stranded form and each of two complementary single-stranded
forms known or predicted to make up the double-stranded form.

[0031] A polynucleotide or polypeptide has a certain percent "sequence identity" to another
polynucleotide or polypeptide, meaning that, when aligned, that percentage of bases or amino
acids are the same when comparing the two sequences. Sequence similarity can be determined in
a number of different manners. To determine sequence identity, sequences can be aligned using
the methods and computer programs, including BLAST, available over the world wide web at
ncbi.nlm.nih.gov/BLAST/. Another alignment algorithm is FASTA, available in the Genetics
Computing Group (GCGQG) package, from Madison, Wisconsin, USA, a wholly owned subsidiary
of Oxford Molecular Group, Inc. Other techniques for alignment are described in Methods in
Enzymology, vol. 266: Computer Methods for Macromolecular Sequence Analysis (1996), ed.
Doolittle, Academic Press, Inc., a division of Harcourt Brace & Co., San Diego, California,

USA. Of particular interest are alignment programs that permit gaps in the sequence. The
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Smith-Waterman is one type of algorithm that permits gaps in sequence alignments. See Meth.
Mol. Biol. 70: 173-187 (1997). Also, the GAP program using the Needleman and Wunsch
alignment method can be utilized to align sequences. See J. Mol. Biol. 48: 443-453 (1970)

[0032] Of interest is the BestFit program using the local homology algorithm of Smith Waterman
(Advances in Applied Mathematics 2: 482-489 (1981) to determine sequence identity. The gap
generation penalty will generally range from 1 to 5, usually 2 to 4 and in many embodiments will
be 3. The gap extension penalty will generally range from about 0.01 to 0.20 and in many
instances will be 0.10. The program has default parameters determined by the sequences inputted
to be compared. Preferably, the sequence identity is determined using the default parameters
determined by the program. This program is available also from Genetics Computing Group
(GCQG) package, from Madison, Wisconsin, USA.

[0033] Another program of interest is the FastDB algorithm. FastDB is described in Current Methods in
Sequence Comparison and Analysis, Macromolecule Sequencing and Synthesis, Selected
Methods and Applications, pp. 127-149, 1988, Alan R. Liss, Inc. Percent sequence identity is
calculated by FastDB based upon the following parameters:

[0034] Mismatch Penalty: 1.00;

[0035] Gap Penalty: 1.00;

[0036] Gap Size Penalty: 0.33; and

[0037] Joining Penalty:30.0.

[0038] A "gene" refers to a polynucleotide containing at least one open reading frame that is capable of
encoding a particular protein after being transcribed and translated.

[0039] The term “guide RNA”, as used herein, refers to an RNA that comprises: i) an “activator”
nucleotide sequence that binds to a guide RNA-directed endonuclease (e.g., a class 2
CRISPR/Cas endonuclease such as a type II, type V, or type VI CRISPR/Cas endonuclease) and
activates the RNA-directed endonuclease; and ii) a “targeter” nucleotide sequence that comprises
a nucleotide sequence that hybridizes with a target nucleic acid. The “activator” nucleotide
sequence and the “targeter” nucleotide sequence can be on separate RNA molecules (e.g., a
“dual-guide RNA”); or can be on the same RNA molecule (a “single-guide RNA”).

[0040] A "small interfering" or "short interfering RNA" or siRNA is an RNA duplex of nucleotides that
is targeted to a gene interest (a “target gene”). An "RNA duplex" refers to the structure formed
by the complementary pairing between two regions of an RNA molecule. siRNA is "targeted" to
a gene in that the nucleotide sequence of the duplex portion of the siRNA is complementary to a
nucleotide sequence of the targeted gene. In some embodiments, the length of the duplex of

siRNAs is less than 30 nucleotides. In some embodiments, the duplex can be 29, 28, 27, 26, 25,
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[0041]

[0042]

[0043]

24,23,22,21, 20, 19, 18,17, 16, 15, 14, 13, 12, 11 or 10 nucleotides in length. In some
embodiments, the length of the duplex is 19-25 nucleotides in length. The RNA duplex portion
of the siRNA can be part of a hairpin structure. In addition to the duplex portion, the hairpin
structure may contain a loop portion positioned between the two sequences that form the duplex.
The loop can vary in length. In some embodiments the loop is 5, 6,7, 8,9, 10, 11, 12 or 13
nucleotides in length. The hairpin structure can also contain 3' or 5' overhang portions. In some
embodiments, the overhang is a 3' or a 5' overhang 0, 1, 2, 3, 4 or 5 nucleotides in length.

As used herein, the term "microRNA" refers to any type of interfering RNAs, including but not
limited to, endogenous mictoRNAs and artificial microRNAs (e.g., synthetic miRNAS).
Endogenous microRNAs are small RNAs naturally encoded in the genome which are capable of
modulating the productive utilization of mRNA. An artificial microRNA can be any type of
RNA sequence, other than endogenous mictoRNA, which is capable of modulating the activity
of an mRNA. A microRNA sequence can be an RNA molecule composed of any one or more of
these sequences. MicroRNA (or “miRNA”) sequences have been described in publications such
as Lim, et al., 2003, Genes & Development, 17, 991-1008, Lim et al., 2003, Science, 299, 1540,
Lee and Ambrose, 2001, Science, 294, 862, Lau et al., 2001, Science 294, 858-861, Lagos-
Quintana et al., 2002, Current Biology, 12, 735-739, Lagos-Quintana et al., 2001, Science, 294,
853-857, and Lagos-Quintana et al., 2003, RNA, 9, 175-179. Examples of microRNAs include
any RNA that is a fragment of a larger RNA or is a miRNA, siRNA, stRNA, sncRNA, tncRNA,
snoRNA, smRNA, shRNA, snRNA, or other small non-coding RNA. See, e.g., US Patent
Applications 20050272923, 20050266552, 20050142581, and 20050075492. A "microRNA
precursor” (or “pre-miRNA”) refers to a nucleic acid having a stem-loop structure with a
microRNA sequence incorporated therein. A “mature microRNA” (or “mature miRNA™)
includes a microRNA that has been cleaved from a microRNA precursor (a “pre-miRNA™), or
that has been synthesized (e.g., synthesized in a laboratory by cell-free synthesis), and has a
length of from about 19 nucleotides to about 27 nucleotides, e.g., a mature microRNA can have a
length of 19 nt, 20 nt, 21 nt, 22 nt, 23 nt, 24 nt, 25 nt, 26 nt, or 27 nt. A mature mictoRNA can
bind to a target mRNA and inhibit translation of the target mRNA.

"Recombinant,” as applied to a polynucleotide means that the polynucleotide is the product of
various combinations of cloning, restriction or ligation steps, and other procedures that result in a
construct that is distinct from a polynucleotide found in nature. A recombinant virus is a viral
particle comprising a recombinant polynucleotide. The terms respectively include replicates of
the original polynucleotide construct and progeny of the original virus construct.

A "control element” or "control sequence" is a nucleotide sequence involved in an interaction of

molecules that contributes to the functional regulation of a polynucleotide, including replication,
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duplication, transcription, splicing, translation, or degradation of the polynucleotide. The
regulation may affect the frequency, speed, or specificity of the process, and may be enhancing
or inhibitory in nature. Control elements known in the art include, for example, transcriptional
regulatory sequences such as promoters and enhancers. A promoter is a DNA region capable
under certain conditions of binding RNA polymerase and initiating transcription of a coding
region usually located downstream (in the 3' direction) from the promoter.

[0044] "Operatively linked" or "operably linked" refers to a juxtaposition of genetic elements, wherein
the elements are in a relationship permitting them to operate in the expected manner. For
instance, a promoter is operatively linked to a coding region if the promoter helps initiate
transcription of the coding sequence. There may be intervening residues between the promoter
and coding region so long as this functional relationship is maintained.

[0045] An "expression vector” is a vector comprising a region which encodes a polypeptide of interest,
and is used for effecting the expression of the protein in an intended target cell. An expression
vector also comprises control elements operatively linked to the encoding region to facilitate
expression of the protein in the target. The combination of control elements and a gene or genes
to which they are operably linked for expression is sometimes referred to as an "expression
cassette,” a large number of which are known and available in the art or can be readily
constructed from components that are available in the art.

[0046] "Heterologous" means derived from a genotypically distinct entity from that of the rest of the
entity to which it is being compared. For example, a polynucleotide introduced by genetic
engineering techniques into a plasmid or vector derived from a different species is a
heterologous polynucleotide. A promoter removed from its native coding sequence and
operatively linked to a coding sequence with which it is not naturally found linked is a
heterologous promoter. Thus, for example, an rAAYV that includes a heterologous nucleic acid
encoding a heterologous gene product is an rAAYV that includes a nucleic acid not normally
included in a naturally-occurring, wild-type AAV, and the encoded heterologous gene product is
a gene product not normally encoded by a naturally-occurring, wild-type AAV. As another
example, a variant AAV capsid protein that comprises a heterologous peptide inserted into the
GH loop of the capsid protein is a variant AAV capsid protein that includes an insertion of a
peptide not normally included in a naturally-occurring, wild-type AAV.

[0047] The terms "genetic alteration" and “genetic modification” (and grammatical variants thereof), are
used interchangeably herein to refer to a process wherein a genetic element (e.g., a
polynucleotide) is introduced into a cell other than by mitosis or meiosis. The element may be
heterologous to the cell, or it may be an additional copy or improved version of an element

already present in the cell. Genetic alteration may be effected, for example, by transfecting a cell
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with a recombinant plasmid or other polynucleotide through any process known in the art, such
as clectroporation, calcium phosphate precipitation, or contacting with a polynucleotide-
liposome complex. Genetic alteration may also be effected, for example, by transduction or
infection with a DNA or RNA virus or viral vector. Generally, the genetic element is introduced
into a chromosome or mini-chromosome in the cell; but any alteration that changes the
phenotype and/or genotype of the cell and its progeny is included in this term.

[0048] A cell is said to be "stably" altered, transduced, genetically modified, or transformed with a
genetic sequence if the sequence is available to perform its function during extended culture of
the cell in vitro. Generally, such a cell is "heritably" altered (genetically modified) in that a
genetic alteration is introduced which is also inheritable by progeny of the altered cell.

[0049] The terms "polypeptide,” "peptide,” and "protein” are used interchangeably herein to refer to
polymers of amino acids of any length. The terms also encompass an amino acid polymer that
has been modified; for example, disulfide bond formation, glycosylation, lipidation,
phosphorylation, or conjugation with a labeling component. Polypeptides such as anti-
angiogenic polypeptides, neuroprotective polypeptides, and the like, when discussed in the
context of delivering a gene product to a mammalian subject, and compositions therefor, refer to
the respective intact polypeptide, or any fragment or genetically engineered derivative thereof,
which retains the desired biochemical function of the intact protein. Similarly, references to
nucleic acids encoding anti-angiogenic polypeptides, nucleic acids encoding neuroprotective
polypeptides, and other such nucleic acids for use in delivery of a gene product to a mammalian
subject (which may be referred to as "transgenes" to be delivered to a recipient cell), include
polynucleotides encoding the intact polypeptide or any fragment or genetically engineered
derivative possessing the desired biochemical function.

[0050] An "isolated" plasmid, nucleic acid, vector, virus, virion, host cell, or other substance refers to a
preparation of the substance devoid of at least some of the other components that may also be
present where the substance or a similar substance naturally occurs or is initially prepared from.
Thus, for example, an isolated substance may be prepared by using a purification technique to
enrich it from a source mixture. Enrichment can be measured on an absolute basis, such as
weight per volume of solution, or it can be measured in relation to a second, potentially
interfering substance present in the source mixture. Increasing enrichments of the embodiments
of this invention are increasingly more isolated. An isolated plasmid, nucleic acid, vector, virus,
host cell, or other substance is in some embodiments purified, e.g., from about 80% to about
90% pure, at least about 90% pure, at least about 95% pure, at least about 98% pure, or at least

about 99%, or more, pure.
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[0051] As used herein, the terms “treatment,” “treating,” and the like, refer to obtaining a desired
pharmacologic and/or physiologic effect. The effect may be prophylactic in terms of completely
or partially preventing a disease or symptom thereof and/or may be therapeutic in terms of a
partial or complete cure for a disease and/or adverse affect attributable to the disease.
“Treatment,” as used herein, covers any treatment of a disease in a mammal, particularly in a
human, and includes: (a) preventing the disease from occurring in a subject which may be
predisposed to the disease or at risk of acquiring the disease but has not yet been diagnosed as
having it; (b) inhibiting the disease, i.e., arresting its development; and (c) relieving the discase,
i.e., causing regression of the disease.

[0052] The terms “individual,” “host,” “subject,” and “patient” are used interchangeably herein, and
refer to a mammal, including, but not limited to, human and non-human primates, including
simians and humans; mammalian sport animals (e.g., horses, camels, etc.); mammalian farm
animals (e.g., sheep, goats, cows, etc.); mammalian pets (dogs, cats, etc.); and rodents (e.g.,
mice, rats, etc.). In some cases, the individual is a human.

[0053] Before the present invention is further described, it is to be understood that this invention is not
limited to particular embodiments described, as such may, of course, vary. It is also to be
understood that the terminology used herein is for the purpose of describing particular
embodiments only, and is not intended to be limiting, since the scope of the present invention
will be limited only by the appended claims.

[0054] Where a range of values is provided, it is understood that each intervening value, to the tenth of
the unit of the lower limit unless the context clearly dictates otherwise, between the upper and
lower limit of that range and any other stated or intervening value in that stated range, is
encompassed within the invention. The upper and lower limits of these smaller ranges may
independently be included in the smaller ranges, and are also encompassed within the invention,
subject to any specifically excluded limit in the stated range. Where the stated range includes one
or both of the limits, ranges excluding either or both of those included limits are also included in
the invention.

[0055] Unless defined otherwise, all technical and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the art to which this invention belongs.
Although any methods and materials similar or equivalent to those described herein can also be
used in the practice or testing of the present invention, the preferred methods and materials are
now described. All publications mentioned herein are incorporated herein by reference to
disclose and describe the methods and/or materials in connection with which the publications are

cited.
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LT3

[0056] It must be noted that as used herein and in the appended claims, the singular forms “a,” “an,” and
“the” include plural referents unless the context clearly dictates otherwise. Thus, for example,
reference to “an rAAV virion” includes a plurality of such virions and reference to “the variant
capsid protein” includes reference to one or more variant capsid proteins and equivalents thereof
known to those skilled in the art, and so forth. It is further noted that the claims may be drafted to
exclude any optional element. As such, this statement is intended to serve as antecedent basis for

LT3

use of such exclusive terminology as “solely,” “only” and the like in connection with the
recitation of claim elements, or use of a “negative” limitation.

[0057] 1t is appreciated that certain features of the invention, which are, for clarity, described in the
context of separate embodiments, may also be provided in combination in a single embodiment.
Conversely, various features of the invention, which are, for brevity, described in the context of
a single embodiment, may also be provided separately or in any suitable sub-combination. All
combinations of the embodiments pertaining to the invention are specifically embraced by the
present invention and are disclosed herein just as if each and every combination was individually
and explicitly disclosed. In addition, all sub-combinations of the various embodiments and
clements thereof are also specifically embraced by the present invention and are disclosed herein
just as if each and every such sub-combination was individually and explicitly disclosed herein.

[0058] The publications discussed herein are provided solely for their disclosure prior to the filing date
of the present application. Nothing herein is to be construed as an admission that the present
invention is not entitled to antedate such publication by virtue of prior invention. Further, the

dates of publication provided may be different from the actual publication dates which may need

to be independently confirmed.

DETAILED DESCRIPTION

[0059] The present disclosure provides recombinant adeno-associated virus (AAV) virions with altered
capsid protein, where the recombinant AAV (rAAV) virions exhibit greater ability to cross
barriers between intravitreal fluid and retinal cells, and thus greater infectivity of a retinal cell
compared to wild-type AAV, and where the rAAV virions comprise a heterologous nucleic acid.
The present disclosure provides methods of delivering a gene product to a retinal cell in an
individual. The present disclosure also provides methods of modifying a target nucleic acid
present in a retinal cell.

[0060] The present disclosure provides recombinant adeno-associated virus (AAV) virions with altered
capsid protein, where the recombinant AAV (rAAV) virions exhibit greater infectivity of a

retinal cell compared to wild-type AAV; and where the rAAYV virions comprise a heterologous

11



WO 2019/006182 PCT/US2018/040115

nucleic acid. The rAAV virions exhibit increased ability to cross a barrier between intravitreal
fluid and retinal cells. The rAAYV virions exhibit greater infectivity of a retinal cell, compared to
the infectivity of a corresponding wild-type AAYV for the retinal cell. The retinal cell can be a
photoreceptor (e.g., rods; cones), a retinal ganglion cell (RGC), a Miiller cell (a Miiller glial
cell), an astrocyte (e.g., a retinal astrocyte), a bipolar cell, an amacrine cell, a horizontal cell, or a
retinal pigment epithelium (RPE) cell. The present disclosure further provides methods of
delivering a gene product to a retinal cell in an individual, and methods of treating an ocular
disease. The present disclosure provides an rAAV virion with an altered capsid protein, where
the rAAYV virion exhibits at least 5-fold increased localization to one or more of the inner nuclear
layer, the outer nuclear layer, the photoreceptor layer, the ganglion cell layer, and the retinal
pigment epithelium, compared to the extent of localization to the inner nuclear layer, the outer
nuclear layer, the photoreceptor layer, the ganglion cell layer, or the retinal pigment epithelium,
by an AAV virion comprising the corresponding parental AAV capsid protein; and where the
rAAV virions comprise a heterologous nucleic acid.

VARIANT AAV CAPSID POLYPEPTIDES

[0061] The present disclosure provides a variant AAV capsid protein. As noted above, a variant AAV
capsid protein of the present disclosure is altered, compared to a wild-type or other reference
AAV capsid protein. Alterations include insertions and swaps (e.g., replacements of a contiguous
stretch of amino acids with a different contiguous stretch of amino acids).

[0062] In some cases, a variant AAV capsid protein of the present disclosure comprises an insertion of a
heterologous peptide of from 5 amino acids to 20 amino acids in length in an insertion site in a
surface-accessible (e.g., solvent-accessible) portion of a parental AAV capsid protein, such that
the variant capsid protein, when present in an AAV virion, confers increased infectivity of a
retinal cell compared to the infectivity of the retinal cell by an AAV virion comprising the
corresponding parental AAV capsid protein, particularly when the AAV virion is injected
intravitreally. Thus, a variant AAV capsid protein of the present disclosure, when present in an
AAV virion, confers increased ability of the AAV virion to cross a barrier between the
intravitreal fluid (“vitreous”) and a retinal cell, where such barriers include, e.g., the inner
limiting membrane (ILM), the extracellular matrix of the retina, the cell membranes of the retinal
cells themselves, inner nuclear layer, the outer nuclear layer, the photoreceptor layer, the
ganglion cell layer, and the retinal pigment epithelium. In some cases, the retinal cell is a Miiller
cell. Other retinal cells include amacrine cells, bipolar cells, and horizontal cells. An “insertion
of from about 5 amino acids to about 20 amino acids” is also referred to herein as a “peptide
insertion” (e.g., a heterologous peptide insertion). A “corresponding parental AAV capsid

protein” refers to an AAV capsid protein of the same AAV serotype, without a heterologous
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peptide insertion. In some instances, the variant AAV capsid comprises a single heterologous
peptide insert of from 5 amino acids to 20 amino acids (e.g., from 5 to 7, from 7 to 10, from 10
to 12, from 12 to 15, or from 15 to 20 amino acids) in length.

[0063] An alteration in an AAV capsid can also be a swap, e.g., a replacement of a contiguous stretch of
amino acids with a heterologous peptide. Thus, a replacement is an insertion of a heterologous
peptide in place of a contiguous stretch of amino acids. In some cases, a variant AAV capsid
protein of the present disclosure comprises replacement of a contiguous stretch of amino acids
with a heterologous peptide of from 5 amino acids to 20 amino acids in length in a site in a
surface-accessible (e.g., solvent-accessible) portion of a parental AAV capsid protein, such that
the variant capsid protein, when present in an AAV virion, confers increased infectivity of a
retinal cell compared to the infectivity of the retinal cell by an AAV virion comprising the
corresponding parental AAV capsid protein, particularly when the AAV virion is injected
intravitreally. Thus, a variant AAV capsid protein of the present disclosure, when present in an
AAV virion, confers increased ability of the AAV virion to cross a barrier between the
intravitreal fluid (“vitreous”) and a retinal cell, where such barriers include, e.g., ILM, the
extracellular matrix of the retina, the cell membranes of the retinal cells themselves, inner
nuclear layer, the outer nuclear layer, the photoreceptor layer, the ganglion cell layer, and the
retinal pigment epithelium. In some cases, the retinal cell is a Miiller cell. Other retinal cells
include amacrine cells, bipolar cells, and horizontal cells. A “replacement of from about 5 amino
acids to about 20 amino acids” is also referred to herein as a “peptide swap” (e.g., a replacement
of a contiguous stretch of amino acids with a heterologous peptide). A “corresponding parental
AAYV capsid protein” refers to an AAV capsid protein of the same AAV serotype, without a
heterologous peptide. In some instances, the variant AAV capsid comprises a single
heterologous peptide replacement of from 5 amino acids to 20 amino acids (e.g., from 5 to 7,
from 7 to 10, from 10 to 12, from 12 to 15, or from 15 to 20 amino acids) in length.

[0064] For purposes of the following discussion, “insertion” refers to both insertion of a heterologous
peptide without replacement of a contiguous stretch of amino acids, and to insertion of a
heterologous peptide that replaces a contiguous stretch of amino acids.

[0065] The insertion site is in the GH loop, or loop IV, of the AAV capsid protein, e.g., in a solvent-
accessible portion of the GH loop, or loop IV, of the AAV capsid protein. For the GH loop/loop
IV of AAV capsid, see, e.g., van Vliet et al. (2006) Mol. Ther. 14:809; Padron et al. (2005) J.
Virol. 79:5047; and Shen et al. (2007) Mol. Ther. 15:1955. For example, the insertion site can be
within amino acids 411-650 of an AAYV capsid protein, as depicted in FIG. 6A-6C. For example,
the insertion site can be within amino acids 570-611 of AAV?2, within amino acids 571-612 of

AAV1, within amino acids 560-601 of AAVS5, within amino acids 571 to 612 of AAV6, within
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amino acids 572 to 613 of AAV7, within amino acids 573 to 614 of AAVS, within amino acids
571 to 612 of AAVY, or within amino acids 573 to 614 of AAV10, as depicted in FIG. 5. In
some cases, the insertion site is between amino acids 588 and 589 of an AAV?2 capsid protein, or
a corresponding insertion site in an AAV of a different serotype. In some cases, the insertion site
is between amino acids 587 and 588 of an AAV?2 capsid protein, or a corresponding insertion
site in an AAYV of a different serotype. In some cases, the insertion site is between amino acids
575 and 576 of an AAV?2 capsid protein, or a corresponding insertion site in an AAV of a
different serotype. In some cases, the insertion site is between amino acids 584 and 585 of an
AAV?2 capsid protein, or a corresponding insertion site in an AAV of a different serotype. In
some cases, the insertion site is between amino acids 590 and 591 of an AAV?2 capsid protein, or
a corresponding insertion site in an AAV of a different serotype. In some cases, the insertion site
is between amino acids 584 and 585 of an AAV4 capsid protein, or a corresponding insertion
site in an AAYV of a different serotype. In some cases, the insertion site is between amino acids
575 and 576 of an AAVS capsid protein, or a corresponding insertion site in an AAV of a
different serotype. In some cases, the site for replacement is between amino acids 584 and 598 of
an AAV2 capsid protein, or a corresponding site in an AAV of a different serotype.

[0066] In some cases, a heterologous peptide of from about 5 amino acids to about 20 amino acids (e.g.,
from 5 to 7, from 7 to 10, from 10 to 12, from 12 to 15, or from 15 to 20 amino acids) in length
is inserted in an insertion site in the GH loop or loop IV of the capsid protein relative to a
corresponding parental AAV capsid protein. For example, the insertion site can be between
amino acids 587 and 588 of AAV2, or between amino acids 588 and 589 of AAV2, or the
corresponding positions of the capsid subunit of another AAV serotype. It should be noted that
the insertion site 587/588 is based on an AAV2 capsid protein. A heterologous peptide of 5
amino acids to about 20 amino acids (e.g., from 5 to 7, from 7 to 10, from 10 to 12, from 12 to
15, or from 15 to 20 amino acids) in length can be inserted in a corresponding site in an AAV
serotype other than AAV?2 (e.g., AAVS, AAVO, etc.). Those skilled in the art would know, based
on a comparison of the amino acid sequences of capsid proteins of various AAV serotypes,
where an insertion site “corresponding to amino acids 587-588 of AAV2” would be in a capsid
protein of any given AAV serotype. Sequences corresponding to amino acids 570-611 of capsid
protein VP1 of AAV2 (see FIG. 4) in various AAV serotypes are shown in FIG. 5. See, e.g.,
GenBank Accession No. NP_049542 for AAV1; GenBank Accession No. NP_044927 for
AAV4; GenBank Accession No. AAD13756 for AAVS; GenBank Accession No. AAB95459
for AAV6; GenBank Accession No. YP_077178 for AAV7; GenBank Accession No.
YP_077180 for AAVE; GenBank Accession No. AAS99264 for AAV9; GenBank Accession
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No. AAT46337 for AAV10; and GenBank Accession No. AAO88208 for AAVrh10. See, e.g.,
Santiago-Ortiz et al. (2015) Gene Ther. 22:934 for ancestral AAV capsid.

[0067] For example, the insertion site can be between amino acids 587 and 588 of AAV2, between
amino acids 590 and 591 of AAV1, between amino acids 575 and 576 of AAVS, between amino
acids 590 and 591 of AAV6, between amino acids 589 and 590 of AAV7, between amino acids
590 and 591 of AAVSE, between amino acids 588 and 589 of AAV9, between amino acids 588
and 589 of AAV10, or between amino acids 585 and 586 of AAV4. The insertion sites are
underlined in FIG. 5; the amino acid numbering is based on the numbering depicted in FIG. 5.

[0068] In some cases, a subject capsid protein includes a GH loop comprising an amino acid sequence
having at least about 85%, at least about 90%, at least about 95%, at least about 98%, at least
about 99%, or 100%, amino acid sequence identity to an amino acid sequence set forth in FIG.
6A-6C; and having an insertion of a heterologous peptide of from 5 to 20 amino acids (e.g., from
S5to 7, from 7 to 10, from 10 to 12, from 12 to 15, or from 15 to 20 amino acids) in length.

[0069] In some cases, a variant AAV capsid protein of the present disclosure comprises a replacement,
or substitution, of a segment, or sequence of consecutive amino acids, in a surface-accessible
(e.g., solvent-accessible) portion of a parental AAV capsid, such that the variant capsid protein,
when present in an AAV virion, confers increased infectivity of a retinal cell compared to the
infectivity of the retinal cell by an AAV virion comprising the corresponding parental AAV
capsid protein, particularly when the AAV virion is injected intravitreally. Thus, a subject
variant AAV capsid protein comprising the sequence substitution, when present in an AAV
virion, confers increased ability of the AAV virion to cross a barrier between the vitreous and a
retinal cell, where such barriers include, e.g., the inner limiting membrane, the extracellular
matrix of the retina, and the cell membranes of the retinal cells themselves. A “replacement of
from about 5 consecutive amino acids to about 25 consecutive amino acids” is also referred to
herein as a “loop swap” (i.e. a heterologous peptide substitution). A “corresponding parental
AAYV capsid protein” in such instances refers to an AAV capsid protein of the same AAV
serotype, without the subject loop swap. In some instances, the variant AAV capsid comprises a
heterologous peptide substitution of from 5 contiguous amino acids to 25 contiguous amino
acids, e.g. from 5 to 9, from 9 to 11, from 10 to 15, from 15 to 20, or from 20 to 25 amino acids
in length.

[0070] In some cases, a heterologous peptide of from about 5 amino acids to about 25 amino acids (e.g.,
from 5 to 9, from 9 to 11, from 10 to 15, from 15 to 20, or from 20 to 25 amino acids) in length
is substituted in for an equivalent number of consecutive amino acids in a corresponding parental
AAYV capsid protein. In some embodiments, the substitution begins at around amino acid 588 of

AAV?2, or the corresponding position of the capsid subunit of another AAV serotype, and ends at
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around amino acid 598 of AAV?2 or the corresponding position of the capsid subunit of another
AAYV serotype. It should be noted that the residues 588-598 are based on an AAV2 VP1 capsid
protein. A heterologous peptide of 5 amino acids to about 25 amino acids in length can be
substituted into a corresponding site in an AAV serotype other than AAV2 (e.g., AAVE, AAV9,
etc.). Those skilled in the art would know, based on a comparison of the amino acid sequences of
capsid proteins of various AAV serotypes, where a substitution site “corresponding to amino
acids 588-598 of AAV2” would be in a capsid protein of any given AAV serotype. The amino
acid residue corresponding to amino acids 588-598 of capsid protein VP1 of AAV?2 (see FIG. 4)
in various AAV serotypes are shown in FIG. 5. See, e.g., GenBank Accession No. NP_049542
for AAV1; GenBank Accession No. NP_044927 for AAV4; GenBank Accession No.
AAD13756 for AAVS; GenBank Accession No. AAB95459 for AAV6; GenBank Accession
No. YP_077178 for AAV7; GenBank Accession No. YP_077180 for AAVSE; GenBank
Accession No. AAS99264 for AAV9, GenBank Accession No. AAT46337 for AAV10, and
GenBank Accession No. AAO88208 for AAVrh10.

[0071] In some cases, a heterologous peptide of from about 5 amino acids to about 25 amino acids (e.g.,
from 5 to 9, from 9 to 11, from 10 to 15, from 15 to 20, or from 20 to 25 amino acids) in length
is substituted in for an equivalent number of consecutive amino acids in a corresponding parental
AAYV capsid protein. In some embodiments, the substitution begins at around amino acid 585 of
AAV?2, or the corresponding position of the capsid subunit of another AAV serotype, and ends at
around amino acid 598 of AAV?2 or the corresponding position of the capsid subunit of another
AAYV serotype. It should be noted that the residues 585-598 are based on an AAV2 VP1 capsid
protein. A heterologous peptide of 5 amino acids to about 25 amino acids in length can be
substituted into a corresponding site in an AAV serotype other than AAV2 (e.g., AAVE, AAV9,
etc.). Those skilled in the art would know, based on a comparison of the amino acid sequences of
capsid proteins of various AAV serotypes, where a substitution site “corresponding to amino
acids 585-598 of AAV2” would be in a capsid protein of any given AAV serotype. The amino
acid residue corresponding to amino acids 585-598 of capsid protein VP1 of AAV?2 (see FIG. 4)
in various AAV serotypes are shown in FIG. 5. See, e.g., GenBank Accession No. NP_049542
for AAV1; GenBank Accession No. NP_044927 for AAV4; GenBank Accession No.
AAD13756 for AAVS; GenBank Accession No. AAB95459 for AAV6; GenBank Accession
No. YP_077178 for AAV7; GenBank Accession No. YP_077180 for AAVSE; GenBank
Accession No. AAS99264 for AAV9, GenBank Accession No. AAT46337 for AAV10, and
GenBank Accession No. AAO88208 for AAVrh10.
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Insertion/replacement peptides

[0072] As noted above, a heterologous peptide of from about 5 amino acids to about 20 amino acids in
length is inserted into the GH loop of an AAYV capsid, or replaces an equivalent number of
consecutive amino acids in the GH loop of an AAV capsid. For simplicity, the term “insertion
peptide” is used below to describe both a peptide that is inserted into a parental AAV capsid and
a peptide that replaces a segment of contiguous amino acids in the GH loop of an AAV capsid.
In some cases, the insertion peptide has a length of from 5 amino acids to 20 amino acids. In
some cases, the insertion peptide has a length of from 7 amino acids to 15 amino acids. In some
cases, the insertion peptide has a length of from 9 amino acids to 15 amino acids. In some cases,
the insertion peptide has a length of from 9 amino acids to 12 amino acids. The insertion peptide
has a length of 5 amino acids, 6 amino acids, 7 amino acids, 8 amino acids, 9 amino acids, 10
amino acids, 11 amino acids, 12 amino acids, 13 amino acids, 14 amino acids, 15 amino acids,
16 amino acids, 17 amino acids, 18 amino acids, 19 amino acids, or 20 amino acids. In some
cases, the insertion peptide has a length of 7 amino acids. In some cases, the insertion peptide
has a length of & amino acids. In some cases, the insertion peptide has a length of 9 amino acids.
In some cases, the insertion peptide has a length of 10 amino acids. In some cases, the insertion
peptide has a length of 11 amino acids. In some cases, the insertion peptide has a length of 12
amino acids. In some cases, the insertion peptide has a length of 13 amino acids. In some cases,
the insertion peptide has a length of 14 amino acids. In some cases, the insertion peptide has a
length of 15 amino acids.

[0073] The peptide insert is, in some cases, a peptide of Formula I:

[0074] LAL/N)YT/Q)(Q/E)D/H)(S/VYM/K)(R/N)A. (SEQ ID NO: 136)

[0075] In some cases, a peptide of Formula I comprises the following amino acid sequence: (21)
LALIQDSMRA (SEQ ID NO: 35). In some cases, a peptide of Formula I comprises the
following amino acid sequence: (22) LANQEHVKNA (SEQ ID NO:2).

[0076] The peptide insert is, in some cases, a peptide of Formula II:

[0077] TX 1 X2X3X4XsX6X7XsGLXo (SEQ ID NO: 137), where:

[0078] X,is G, V,or S;

[0079] X,is V,E,P,G,D,M, A, or S;

[0080] X5isM, V,Y,H,G,S, orD;

[0081] X4isR,D,S,G,V,Y, T, H, or M;

[0082] X5is S, L, G, T,Q, P, or A;

[0083] Xsis T, A, S, M, D, Q, or H;

[0084] X;isN, G, S, L,M, P, G, or A;
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[0085] X5is S, G, D, N, A, L, P, or T; and

[0086] Xois S or N.

[0087] Peptide inserts of Formula II include, but are not limited to: (1) TGVMRSTNSGLN (SEQ ID
NO: 6); (2) TGEVDLAGGGLS (SEQ ID NO: 7); (3) TSPYSGSSDGLS (SEQ ID NO: 8); (4)
TGGHDSSLDGLS (SEQ ID NO: 9); (5) TGDGGTTMNGLS (SEQ ID NO: 98); (6)
TGGHGSAPDGLS (SEQ ID NO: 99); (7) TGMHVTMMAGLN (SEQ ID NO: 100); (8)
TGASYLDNSGLS (SEQ ID NO: 101); (9) TVVSTQAGIGLS (SEQ ID NO: 135); (10)
TGVMHSQASGLS (SEQ ID NO: 21); (11) TGDGSPAAPGLS (SEQ ID NO: 22); and (12)
TGSDMAHGTGLS (SEQ ID NO: 23). In some cases, the peptide insert is (1)
TGVMRSTNSGLN (SEQ ID NO: 6). In some cases, the peptide insert is (2)
TGEVDLAGGGLS (SEQ ID NO: 7). In some cases, the peptide insert is (3) TSPYSGSSDGLS
(SEQ ID NO: 8). In some cases, the peptide insert is (4) TGGHDSSLDGLS (SEQ ID NO: 9). In
some cases, the peptide insert is (5) TGDGGTTMNGLS (SEQ ID NO: 98). In some cases, the
peptide insert is (6) TGGHGSAPDGLS (SEQ ID NO: 99). In some cases, the peptide insert is
(7) TGMHVTMMAGLN (SEQ ID NO: 100). In some cases, the peptide insert is (8)
TGASYLDNSGLS (SEQ ID NO: 101). In some cases, the peptide insert is (9)
TVVSTQAGIGLS (SEQ ID NO: 20). In some cases, the peptide insert is (10)
TGVMHSQASGLS (SEQ ID NO: 21). In some cases, the peptide insert is (11)
TGDGSPAAPGLS (SEQ ID NO: 22). In some cases, the peptide insert is (12)
TGSDMAHGTGLS (SEQ ID NO: 23).

[0088] The peptide insert is, in some cases, a peptide of Formula II1:

[0089] TGX:1X:X3X4X5XsX7GLS (SEQ ID NO: 138), where:

[0090] X;is V,E,P,G,D,M, A, or S;

[0091] X,isM, V,Y,H, G, S, orD;

[0092] X5isR, D, S, G, V,Y, T, H, or M;

[0093] X,isS,L, G, T,Q,P,or A;

[0094] X5is T, A, S, M, D, Q, or H;

[0095] XsisN, G, S, L, M, P, G, or A; and

[0096] X;is S, G, D, N, A, L P, or T.

[0097] Peptide inserts of Formula III include, but are not limited to: (2) TGEVDLAGGGLS (SEQ ID
NO: 7); (4) TGGHDSSLDGLS (SEQ ID NO: 9); (5) TGDGGTTMNGLS (SEQ ID NO: 98); (6)
TGGHGSAPDGLS (SEQ ID NO: 99); (8) TGASYLDNSGLS (SEQ ID NO: 101); (10)
TGVMHSQASGLS (SEQ ID NO: 21); (11) TGDGSPAAPGLS (SEQ ID NO: 22); and (12)
TGSDMAHGTGLS (SEQ ID NO: 23).
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[0098] The peptide insert is, in some cases, a peptide of Formula IV:
[0099] X1GX2X3X4X5X6X7X8GLSPX9TX10X11 (SEQ D NO: 139), where

[00100]
[00101]
[00102]
[00103]
[00104]
[00105]
[00106]
[00107]
[00108]
[00109]
[00110]
[00111]

X118 Tor N;
X,is L, S,A, or G;
XszisDorV;
X4is A, G, or P;
X518 T or D;
X¢isRorY;
X718 D, T, or G;
XgisH, R, or T;
Xois VorA;
X018 G or W; and
Xi1is T or A.

Peptide inserts of Formula IV include, but are not limited to: (13)

TGLDATRDHGLSPVTGT (SEQ ID NO: 24); (14) TGSDGTRDHGLSPVTWT (SEQ ID NO:
25); (15) NGAVADYTRGLSPATGT (SEQ ID NO: 26); and (16) TGGDPTRGTGLSPVTGA
(SEQ ID NO: 27). In some cases, the peptide insert is (13) TGLDATRDHGLSPVTGT (SEQ ID
NO: 24). In some cases, the peptide insert is (14) TGSDGTRDHGLSPVTWT (SEQ ID NO: 25).
In some cases, the peptide insert is (15) NGAVADYTRGLSPATGT (SEQ ID NO: 26). In some
cases, the peptide insert is (16) TGGDPTRGTGLSPVTGA (SEQ ID NO: 27).

[00112]
[00113]
[00114]
[00115]
[00116]
[00117]
[00118]

The peptide insert is, in some cases, a peptide of Formula V:
TGX DX, TRX:X4GLSPVTGT (SEQ ID NO: 140), where
XiisL, S, A, or G;

Xzis A, G, or P;

X318 D, T, or G; and

X4isH, R, or T.

Peptide inserts of Formula V include, but are not limited to: (13)

TGLDATRDHGLSPVTGT (SEQ ID NO: 24); (14) TGSDGTRDHGLSPVTWT (SEQ ID NO:
25); and (16) TGGDPTRGTGLSPVTGA (SEQ ID NO: 27).

[00119]
[00120]
[00121]
[00122]

The peptide insert is, in some cases, a peptide of Formula VI:
LOX:1X>X3RX4X5X6X7XsXoVNX10Q (SEQ ID NO: 141), where
Xjis KorR;

XzisN, G, or A;
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[00123] Xs3is A, V, N, or D;

[00124] X4is P, 1, or Q;

[00125] Xsis A, P, or V;

[00126] Xesis S, T, or G;

[00127] X7is Tor V;

[00128] XsisE, L, A, or V;

[00129] Xois S, E, D, or V; and

[00130] XwisF, G, T, or C.

[00131] Peptides of Formula VI include, but are not limited to: (17) LQKNARPASTESVNFQ

(SEQ ID NO: 28); (18) LQRGVRIPSVLEVNGQ (SEQ ID NO: 29); (19)
LQRGNRPVTTADVNTQ (SEQ ID NO: 30); and (20) LQKADRQPGVVVVNCQ (SEQ ID
NO: 31). In some cases, the peptide insert is (17) LOKNARPASTESVNFQ (SEQ ID NO: 28).
In some cases, the peptide insert is (18) LQRGVRIPSVLEVNGQ (SEQ ID NO: 29). In some
cases, the peptide insert is (19) LQRGNRPVTTADVNTQ (SEQ ID NO: 30). In some cases, the
peptide insert is (20) LOKADRQPGVVVVNCQ (SEQ ID NO: 31).

[00132] Any of the above-described peptide inserts can replace an equal number of contiguous

amino acids in the GH loop of an AAV capsid polypeptide. For example, in some cases, a

peptide of Formula VI:
[00133] LOX 1 X>XsRX5XsX6X7XsXoVNX16Q (SEQ ID NO: 141), where
[00134] X;iis Kor R;
[00135] X, is N, G, or A;
[00136] Xsis A, V, N, or D;
[00137] X4is P, 1, or Q;
[00138] Xs5is A, P, or V;
[00139] Xeis S, T, or G;
[00140] X7isTor V;
[00141] XgisE,L, A, orV;
[00142] Xois S, E, D, or V; and
[00143] XipisF, G, T, or C,
[00144] replaces a contiguous stretch of from 5 amino acids to 20 amino acids in the GH loop of

an AAYV capsid polypeptide. In other words, in some cases, an “insert peptide” replaces an
endogenous peptide (e.g., a contiguous stretch of from 5 amino acids to 20 amino acids) present
in in the GH loop of an AAV capsid polypeptide, resulting in a variant AAV capsid comprising a

heterologous peptide in the GH loop. In some cases, the “insert peptide” replaces an endogenous
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contiguous stretch of amino acids of the same length as the insert peptide. Thus, for example,
where the “insert peptide” has a length of 16 amino acids, in some cases, an endogenous
contiguous stretch of 16 amino acids is replaced by the insert peptide.

[00145] Peptides of Formula VI include, but are not limited to: (17) LQKNARPASTESVNFQ
(SEQ ID NO: 28); (18) LQRGVRIPSVLEVNGQ (SEQ ID NO: 29); (19)
LQRGNRPVTTADVNTQ (SEQ ID NO:30); and (20) LQKADRQPGVVVVNCQ (SEQ ID
NO: 31). In some cases, the peptide that replaces an endogenous amino acid sequence in the GH
loop of an AAV capsid is (17) LQKNARPASTESVNFQ (SEQ ID NO: 28). In some cases, the
peptide insert is (18) LQRGVRIPSVLEVNGQ (SEQ ID NO: 29). In some cases, the peptide that
replaces an endogenous amino acid sequence in the GH loop of an AAV capsid is (19)
LQRGNRPVTTADVNTQ (SEQ ID NO: 30). In some cases, the peptide that replaces an
endogenous amino acid sequence in the GH loop of an AAYV capsid is (20)
LQKADRQPGVVVVNCQ (SEQ ID NO: 31).

[00146] In some cases, a peptide insert of any one of Formulas I-VI further includes one or two
linker amino acids at the N-terminus of the peptide and/or one or more amino acids at the C-
terminus of the peptide. For example, in some cases, a peptide insert comprises: Thr-Gly-
[peptide of any one of Formulas I-VI]-Gly-Leu-Ser (SEQ ID NO: 142). As another example, in
some cases, a peptide insert comprises: Leu-Ala-[peptide of any one of Formulas I-VI]-Ala
(SEQ ID NO: 143). As another example, in some cases, a peptide insert comprises: Leu-Gln-
[peptide of any one of Formulas I-VI]-Gln. In some cases, a peptide insert does not include any
linker amino acids.

[00147] In some embodiments, a subject rAAV virion capsid does not include any other amino
acid substitutions, insertions, or deletions, other than an insertion of from about 5 amino acids to
about 20 amino acids (e.g., 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acids;
e.g., 9 amino acids, 10 amino acids, 11 amino acids, or 12 amino acids) in the GH loop or loop
IV relative to a corresponding parental AAV capsid protein. In other embodiments, a subject
rAAV virion capsid includes from 1 to about 25 amino acid insertions, deletions, or
substitutions, compared to the parental AAV capsid protein, in addition to an insertion of from
about 5 amino acids to about 20 amino acids (e.g., 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, or 20 amino acids; e.g., 9 amino acids, 10 amino acids, 11 amino acids, or 12 amino acids) in
the GH loop or loop 1V relative to a corresponding parental AAV capsid protein. For example, in
some embodiments, a subject rAAYV virion capsid includes from 1 to about 5, from about 5 to
about 10, from about 10 to about 15, from about 15 to about 20, or from about 20 to about 25
amino acid insertions, deletions, or substitutions, compared to the parental AAV capsid protein,

in addition to an insertion of from about 5 amino acids to about 20 amino acids (e.g., 5, 6,7, 8, 9,
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10, 11, 12,13, 14, 15, 16, 17, 18, 19, or 20 amino acids; e.g., 9 amino acids, 10 amino acids, 11
amino acids, or 12 amino acids) in the GH loop or loop IV relative to a corresponding parental
AAYV capsid protein. In certain embodiments, the deletion of one or more amino acids (e.g., 1, 2,
3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acids) compared to the
parental AAV capsid protein occurs at the site of peptide insertion.

[00148] In some cases, a variant AAV capsid polypeptide of the present disclosure does not
include one, two, three, or four, of the following amino acid substitutions: Y273F, Y444F,
YS00F, and Y730F.

[00149] In some cases, a variant AAV capsid polypeptide of the present disclosure comprises, in
addition to an insertion peptide as described above, one, two, three, or four, of the following
amino acid substitutions: Y273F, Y444F, Y500F, and Y730F.

[00150] In some cases, a variant AAV capsid polypeptide of the present disclosure is a chimeric
capsid, e.g., the capsid comprises a portion of an AAV capsid of a first AAV serotype and a
portion of an AAV capsid of a second serotype; and comprises an insertion of from about 5
amino acids to about 20 amino acids (e.g., 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or
20 amino acids; e.g., 9 amino acids, 10 amino acids, 11 amino acids, or 12 amino acids) in the
GH loop or loop IV relative to a corresponding parental AAV capsid protein.

RECOMBINANT AAYV VIRIONS

[00151] The present disclosure provides a recombinant AAV (rAAV) virion comprising: i) a
variant AAV capsid polypeptide of the present disclosure; and ii) a heterologous nucleic acid
comprising a nucleotide sequence encoding a heterologous polypeptide (i.e., a non-AAV
polypeptide).

[00152] In some cases, an rAAV virion of the present disclosure comprises a capsid protein
comprising an amino acid sequence having at least about 85%, at least about 90%, at least about
95%, at least about 98%, or at least about 99%, amino acid sequence identity to the amino acid
sequence provided in FIG. 4; and an insertion of from about 5 amino acids to about 20 amino
acids (e.g.,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acids; e.g., 9 amino
acids, 10 amino acids, 11 amino acids, or 12 amino acids) in the GH loop or loop IV relative to a
corresponding parental AAV capsid protein. In some embodiments, a subject rAAV virion
comprises a capsid protein comprising an amino acid sequence having at least about 85%, at
least about 90%, at least about 95%, at least about 98%, or at least about 99%, amino acid
sequence identity to the amino acid sequence provided in FIG. 4; and an insertion of from about
5 amino acids to about 20 amino acids (e.g., 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or

20 amino acids; e.g., 9 amino acids, 10 amino acids, 11 amino acids, or 12 amino acids) between
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amino acids 587 and 588 relative to the amino acid sequence depicted in FIG. 4, or at a
corresponding site relative to a corresponding parental AAV capsid protein.

[00153] In some cases, an rAAV virion of the present disclosure comprises a capsid protein
comprising an amino acid sequence having at least about 85%, at least about 90%, at least about
95%, at least about 98%, or at least about 99%, amino acid sequence identity to the amino acid
sequence provided in FIG. 4; and an insertion of from about 5 amino acids to about 20 amino
acids (e.g.,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acids; e.g., 9 amino
acids, 10 amino acids, 11 amino acids, or 12 amino acids) in the GH loop or loop IV relative to a
corresponding parental AAV capsid protein. In some cases, a subject rAAV virion comprises a
capsid protein comprising an amino acid sequence having at least about 85%, at least about 90%,
at least about 95%, at least about 98%, or at least about 99%, amino acid sequence identity to the
amino acid sequence provided in FIG. 4; and an insertion of from about 5 amino acids to about
20 amino acids (e.g.,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acids; e.g., 9
amino acids, 10 amino acids, 11 amino acids, or 12 amino acids) between amino acids 585 and
598 relative to the amino acid sequence depicted in FIG. 4, or at a corresponding site relative to a
corresponding parental AAV capsid protein.

[00154] In some embodiments, a subject rAAV virion comprises a capsid protein that includes a
GH loop comprising an amino acid sequence having at least about 85%, at least about 90%, at
least about 95%, at least about 98%, at least about 99%, or 100%, amino acid sequence identity
to an amino acid sequence set forth in FIG. 5, and comprising an insertion of from about 5 amino
acids to about 20 amino acids (e.g., 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20
amino acids; e.g., 9 amino acids, 10 amino acids, 11 amino acids, or 12 amino acids) between
the bolded and underlined amino acids.

[00155] In some embodiments, a subject rAAV virion comprises a capsid protein comprising an
amino acid sequence having at least about 85%, at least about 90%, at least about 95%, at least
about 98%, or at least about 99%, amino acid sequence identity to any one of the amino acid
sequences provided in FIG. 6A-6C; and an insertion of from about 5 amino acids to about 20
amino acids (e.g., 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acids; e.g., 9
amino acids, 10 amino acids, 11 amino acids, or 12 amino acids) between amino acids 587 and
588 of AAV2, or at a corresponding site relative to another AAV genotype. In some cases, the
corresponding insertion site is a site as indicated by bold text and underlining in FIG. 6B.

[00156] AnTAAYV virion of the present disclosure exhibits at least 5-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 by an AAV virion

comprising the corresponding parental AAV capsid protein.
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[00157] Whether a given rAAV virion exhibits increased infectivity of a retinal cell can be
determined by detecting expression in a retinal cell of a heterologous gene product encoded by
the rAAYV virion, following intravitreal administration of the rAAV virion. For example, an
rAAV virion of the present disclosure that comprises: a) a variant capsid of the present
disclosure comprising a peptide insert or a peptide replacement, as described above; and b) a
heterologous nucleotide sequence encoding a heterologous gene product, when administered
intravitreally, results in a level of the heterologous gene product in a retinal cell, that is at least 2-
fold, at least 5-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, greater than the level of the gene product in the retinal cell that results
when a control rAAV virion that comprises: a) a control AAV capsid that does not comprises the
peptide insert or the peptide replacement; and b) heterologous nucleotide sequence encoding the
heterologous gene product is administered intravitreally.

[00158] Whether a given rAAV virion exhibits increased infectivity of a retinal cell can be
determined by assessing a therapeutic effect of a therapeutic gene product encoded by the rAAV
virion in a retinal cell. Therapeutic effects can include, e.g., a) a decrease in the rate of loss of
visual function, e.g. visual field, visual acuity; b) an improvement in visual function, e.g. an
improvement in visual field or visual acuity; c) a decrease in sensitivity to light, i.e. photophobia;
a decrease in nystagmus; etc. For example, an rAAV virion of the present disclosure that
comprises: a) a variant capsid of the present disclosure comprising a peptide insert or a peptide
replacement, as described above; and b) a heterologous nucleotide sequence encoding a
heterologous therapeutic gene product, when administered intravitreally, results in a therapeutic
effect of the therapeutic gene product in a retinal cell, that is at least 2-fold, at least 5-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, greater than the therapeutic effect in the retinal cell that results when a control rAAV virion
that comprises: a) a control AAV capsid that does not comprises the peptide insert or the peptide
replacement; and b) heterologous nucleotide sequence encoding the heterologous therapeutic
gene product is administered intravitreally. Tests for visual function are known in the art; and
any such test can be used to determine whether an rAAV virion of the present disclosure exhibits
increased infectivity of a retinal cell.

[00159] AnTAAYV virion of the present disclosure exhibits at least 5-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 ability
to cross a barrier between the intravitreal fluid and a retinal cell, compared to the ability of a
control rAAV virion comprising the corresponding parental AAV capsid protein (i.e., the AAV

capsid protein without the insert peptide or replacement peptide).
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[00160] In some cases, a subject rAAV virion exhibits at least 5-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 aretinal cell, when administered via intravitreal injection, compared to the infectivity of the
retinal cell by an AAV virion comprising the corresponding parental AAV capsid protein, when
administered via intravitreal injection.

[00161] In some embodiments, a subject rAAV virion exhibits at least 5-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 photoreceptor (rod or cone) cell, compared to the infectivity of the photoreceptor
cell by an AAYV virion comprising the corresponding parental AAV capsid protein.

[00162] In some embodiments, a subject rAAV virion exhibits at least 5-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 photoreceptor (rod or cone) cell, when administered via intravitreal injection,
compared to the infectivity of the photoreceptor cell by an AAV virion comprising the
corresponding parental AAV capsid protein, when administered via intravitreal injection.

[00163] In some embodiments, a subject rAAV virion exhibits at least 5-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 an RGC, compared to the infectivity of the RGC by an AAYV virion comprising the
corresponding parental AAV capsid protein.

[00164] In some embodiments, a subject rAAV virion exhibits at least 5-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 an RGC, when administered via intravitreal injection, compared to the infectivity
of the RGC by an AAYV virion comprising the corresponding parental AAV capsid protein, when
administered via intravitreal injection.

[00165] In some embodiments, a subject rAAV virion exhibits at least 5-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 an RPE cell, compared to the infectivity of the RPE cell by an AAV virion
comprising the corresponding parental AAV capsid protein.

[00166] In some embodiments, a subject rAAV virion exhibits at least 5-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 an RPE cell, when administered via intravitreal injection, compared to the
infectivity of the RPE cell by an AAV virion comprising the corresponding parental AAV capsid
protein, when administered via intravitreal injection.

[00167] In some embodiments, a subject rAAV virion exhibits at least 5-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
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infectivity of a Miiller cell, compared to the infectivity of the Miiller cell by an AAV virion
comprising the corresponding parental AAV capsid protein.

[00168] In some embodiments, a subject rAAV virion exhibits at least 5-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 Miiller cell, when administered via intravitreal injection, compared to the
infectivity of the Miiller cell by an AAYV virion comprising the corresponding parental AAV
capsid protein, when administered via intravitreal injection.

[00169] In some embodiments, a subject rAAV virion exhibits at least 5-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 bipolar cell, compared to the infectivity of the bipolar cell by an AAV virion
comprising the corresponding parental AAV capsid protein.

[00170] In some embodiments, a subject rAAV virion exhibits at least 5-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 bipolar cell, when administered via intravitreal injection, compared to the
infectivity of the bipolar cell by an AAV virion comprising the corresponding parental AAV
capsid protein, when administered via intravitreal injection.

[00171] In some embodiments, a subject rAAV virion exhibits at least 5-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 an amacrine cell, compared to the infectivity of the amacrine cell by an AAV
virion comprising the corresponding parental AAV capsid protein.

[00172] In some embodiments, a subject rAAV virion exhibits at least 5-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 an amacrine cell, when administered via intravitreal injection, compared to the
infectivity of the amacrine cell by an AAV virion comprising the corresponding parental AAV
capsid protein, when administered via intravitreal injection.

[00173] In some embodiments, a subject rAAV virion exhibits at least 5-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 horizontal cell, compared to the infectivity of the horizontal cell by an AAV
virion comprising the corresponding parental AAV capsid protein.

[00174] In some embodiments, a subject rAAV virion exhibits at least 5-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 horizontal cell, when administered via intravitreal injection, compared to the
infectivity of the horizontal cell by an AAV virion comprising the corresponding parental AAV

capsid protein, when administered via intravitreal injection.
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[00175] In some embodiments, a subject rAAV virion exhibits at least 5-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 astrocyte, compared to the infectivity of the retinal astrocyte by an AAV
virion comprising the corresponding parental AAV capsid protein.

[00176] In some embodiments, a subject rAAV virion exhibits at least 5-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 astrocyte, when administered via intravitreal injection, compared to the
infectivity of the retinal astrocyte by an AAV virion comprising the corresponding parental AAV
capsid protein, when administered via intravitreal injection.

[00177] In some cases, a subject rAAV virion exhibits at least 5-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 ability to
cross extracellular matrix (ECM) of the retina, compared to the ability of an AAV virion
comprising the corresponding parental AAV capsid protein to cross the ECM of the retina.

[00178] In some cases, a subject rAAV virion exhibits at least 5-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 ability,
when administered via intravitreal injection, to cross extracellular matrix (ECM) of the retina,
compared to the ability of an AAV virion comprising the corresponding parental AAV capsid
protein to cross the ECM of the retina when administered via intravitreal injection.

[00179] In some cases, a subject rAAV virion exhibits at least 5-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 ability to
cross the internal limiting membrane (ILM), compared to the ability of an AAV virion
comprising the corresponding parental AAV capsid protein to cross the ILM.

[00180] In some cases, a subject rAAV virion exhibits at least 5-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 ability,
when administered via intravitreal injection, to cross the ILM, compared to the ability of an
AAYV virion comprising the corresponding parental AAV capsid protein to cross the ILM when
administered via intravitreal injection.

[00181] A subject rAAV virion can cross the ILM, and can also traverse cell layers, including
Miiller cells, amacrine cells, etc., to reach the photoreceptor cells and or RPE cells. For example,
a subject rAAV virion, when administered via intravitreal injection, can cross the ILM, and can
also traverse cell layers, including Miiller cells, amacrine cells, etc., to reach the photoreceptor
cells and or RPE cells.

[00182] In some cases, a subject rAAV virion exhibits at least 5-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
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localization to one or more of the inner nuclear layer, the outer nuclear layer, the photoreceptor
layer, the ganglion cell layer, and the retinal pigment epithelium, compared to the extent of
localization to the inner nuclear layer, the outer nuclear layer, the photoreceptor layer, the
ganglion cell layer, or the retinal pigment epithelium, by an AAV virion comprising the
corresponding parental AAV capsid protein.

[00183] In some cases, a subject rAAV virion, when injected intravitreally, exhibits at least 5-
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 localization past the ILM, compared to the extent of localization past the
ILM by an intravitreally injected control AAV virion comprising the corresponding parental
AAV capsid protein. For example, in some cases, a subject rAAYV virion, when injected
intravitreally, exhibits at least 5-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 localization to the retinal pigment
epithelium (RPE), compared to the extent of localization to the RPE layer by an intravitreally
injected control AAV virion comprising the corresponding parental AAV capsid protein. As
another example, in some cases, a subject rAAV virion, when injected intravitreally, exhibits at
least 5-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 localization to the photoreceptor (PR) layer, compared to the extent
of localization to the PR layer by an intravitreally injected control AAV virion comprising the
corresponding parental AAV capsid protein. As another example, in some cases, a subject rAAV
virion, when injected intravitreally, exhibits at least 5-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 localization to the
inner nuclear layer, compared to the extent of localization to the inner nuclear layer by an
intravitreally injected control AAV virion comprising the corresponding parental AAV capsid
protein. As another example, in some cases, a subject rAAV virion, when injected intravitreally,
exhibits at least 5-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 localization to the outer nuclear layer, compared to the
extent of localization to the outer nuclear layer by an intravitreally injected control AAV virion
comprising the corresponding parental AAV capsid protein. As another example, in some cases,
a subject rAAV virion, when injected intravitreally, exhibits at least 5-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
localization to the ganglion cell layer, compared to the extent of localization to the ganglion cell
layer by an intravitreally injected control AAV virion comprising the corresponding parental
AAV capsid protein.

[00184] In some embodiments, a subject rAAV virion selectively infects a retinal cell, e.g., a

subject rAAYV virion infects a retinal cell with 10-fold, 15-fold, 20-fold, 25-fold, 50-fold, or
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more than 50-fold, specificity than a non-retinal cell, e.g., a cell outside the eye. For example, in
some embodiments, a subject rAAV virion selectively infects a retinal cell, e.g., a subject rAAV
virion infects a photoreceptor cell with 10-fold, 15-fold, 20-fold, 25-fold, 50-fold, or more than
50-fold, specificity than a non-retinal cell, e.g., a cell outside the eye.

[00185] In some embodiments, a subject rAAV virion selectively infects a photoreceptor cell,
e.g., a subject rAAYV virion infects a photoreceptor cell with 10-fold, 15-fold, 20-fold, 25-fold,
50-fold, or more than 50-fold, specificity than a non-photoreceptor cell present in the eye, e.g., a
retinal ganglion cell, a Miiller cell, etc.

[00186] In some embodiments, a subject rAAV virion exhibits 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
photoreceptor cell, when administered via intravitreal injection, compared to the infectivity of
the photoreceptor cell by an AAV virion comprising the corresponding parental AAV capsid
protein, when administered via intravitreal injection.

Gene products

[00187] AnrAAV virion of the present disclosure comprises a heterologous nucleic acid
comprising a nucleotide sequence encoding one or more gene products (one or more
heterologous gene products). In some cases, the gene product is a polypeptide. In some cases, the
gene product is an RNA. In some cases, an rAAV virion of the present disclosure comprises a
heterologous nucleotide sequence encoding both a heterologous nucleic acid gene product and a
heterologous polypeptide gene product. Where the gene product is an RNA, in some cases, the
RNA gene product encodes a polypeptide. Where the gene product is an RNA, in some cases,
the RNA gene product does not encode a polypeptide. In some cases, an rAAYV virion of the
present disclosure comprises a single heterologous nucleic acid comprising a nucleotide
sequence encoding a single heterologous gene product. In some cases, an tAAYV virion of the
present disclosure comprises a single heterologous nucleic acid comprising a nucleotide
sequence encoding two heterologous gene products. Where the single heterologous nucleic acid
encodes two heterologous gene products, in some cases, nucleotide sequences encoding the two
heterologous gene products are operably linked to the same promoter. Where the single
heterologous nucleic acid encodes two heterologous gene products, in some cases, nucleotide
sequences encoding the two heterologous gene products are operably linked to two different
promoters. In some cases, an tAAV virion of the present disclosure comprises a single
heterologous nucleic acid comprising a nucleotide sequence encoding three heterologous gene
products. Where the single heterologous nucleic acid encodes three heterologous gene products,
in some cases, nucleotide sequences encoding the three heterologous gene products are operably

linked to the same promoter. Where the single heterologous nucleic acid encodes three
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heterologous gene products, in some cases, nucleotide sequences encoding the three
heterologous gene products are operably linked to two or three different promoters. In some
cases, an rAAYV virion of the present disclosure comprises two heterologous nucleic acids, each
comprising a nucleotide sequence encoding a heterologous gene product.

[00188] In some cases, the gene product is a polypeptide-encoding RNA. In some cases, the gene
product is an interfering RNA. In some cases, the gene product is an aptamer. In some cases, the
gene product is a polypeptide. In some cases, the gene product is a therapeutic polypeptide, e.g.,
a polypeptide that provides clinical benefit. In some embodiments, the gene product is a site-
specific nuclease that provide for site-specific knock-down of gene function. In some
embodiments, the gene product is an RNA-guided endonuclease that provides for modification
of a target nucleic acid. In some cases, the gene products are: i) an RNA-guided endonuclease
that provides for modification of a target nucleic acid; and ii) a guide RNA that comprises a first
segment that binds to a target sequence in a target nucleic acid and a second segment that binds
to the RNA-guided endonuclease. In some cases, the gene products are: i) an RNA-guided
endonuclease that provides for modification of a target nucleic acid; ii) a first guide RNA that
comprises a first segment that binds to a first target sequence in a target nucleic acid and a
second segment that binds to the RNA-guided endonuclease; and iii) a first guide RNA that
comprises a first segment that binds to a second target sequence in the target nucleic acid and a
second segment that binds to the RNA-guided endonuclease.

Interfering RNA

[00189] Where the gene product is an interfering RNA (RNAI), suitable RNAi include RNAI that
decrease the level of an apoptotic or angiogenic factor in a cell. For example, an RNAi can be an
shRNA or siRNA that reduces the level of a gene product that induces or promotes apoptosis in a
cell. Genes whose gene products induce or promote apoptosis are referred to herein as “pro-
apoptotic genes” and the products of those genes (mRNA; protein) are referred to as “pro-
apoptotic gene products.” Pro-apoptotic gene products include, e.g., Bax, Bid, Bak, and Bad gene
products. See, e.g., U.S. Patent No. 7,846,730.

[00190] Interfering RNAs could also be against an angiogenic product, for example vascular
endothelial growth factor (VEGF) (e.g., Cands; see, e.g., U.S. Patent Publication No.
2011/0143400; U.S. Patent Publication No. 2008/0188437; and Reich et al. (2003) Mol. Vis.
9:210); VEGF receptor-1 (VEGFR1) (e.g., Sirna-027; see, e.g., Kaiser et al. (2010) Am. J.
Ophthalmol. 150:33; and Shen et al. (2006) Gene Ther. 13:225); or VEGF receptor-2 (VEGFR2)
(Kou et al. (2005) Biochem. 44:15064). See also, U.S. Patent Nos. 6,649,596, 6,399,586,
5,661,135, 5,639,872, and 5,639,736; and U.S. Patent Nos. 7,947,659 and 7,919.473.
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Aptamers

[00191] Where the gene product is an aptamer, exemplary aptamers of interest include an
aptamer against VEGF. See, e.g., Ng et al. (20006) Nat. Rev. Drug Discovery 5:123; and Lee et al.
(2005) Proc. Natl. Acad. Sci. USA 102:18902. For example, a VEGF aptamer can comprise the
nucleotide sequence 5’-cgcaaucagugaaugcuuauacauccg-3’ (SEQ ID NO:3). Also suitable for use
is a platelet-derived growth factor (PDGF)-specific aptamer, e.g., E10030; see, e.g., Ni and Hui
(2009) Ophthalmologica 223:401; and Akiyama et al. (20006) J. Cell Physiol. 207:407).
Polypeptides

[00192] Where the gene product is a polypeptide, in some cases, the polypeptide is a polypeptide
that enhances function of a retinal cell, e.g., the function of a rod or cone photoreceptor cell, a
retinal ganglion cell, a Miiller cell, a bipolar cell, an amacrine cell, a horizontal cell, or a retinal
pigment epithelial cell. Exemplary polypeptides include neuroprotective polypeptides (e.g., glial
cell derived neurotrophic factor (GDNF), ciliary neurotrophic factor (CNTF), neurotrophin-4
(NT4), nerve growth factor (NGF), and neurturin (NTN)); anti-angiogenic polypeptides (e.g., a
soluble VEGF receptor; a VEGF-binding antibody; a VEGF-binding antibody fragment (e.g., a
single chain anti-VEGF antibody); endostatin; tumstatin; angiostatin; a soluble Flt polypeptide
(Lai et al. (2005) Mol. Ther. 12:659); an Fc fusion protein comprising a soluble Flt polypeptide
(see, e.g., Pechan et al. (2009) Gene Ther. 16:10); pigment epithelium-derived factor (PEDF); a
soluble Tie-2 receptor; etc.); tissue inhibitor of metalloproteinases-3 (TIMP-3); a light-
responsive opsin, e.g., a thodopsin; anti-apoptotic polypeptides (e.g., Bcl-2, Bel-X1; XIAP); and
the like. Suitable polypeptides include, but are not limited to, glial derived neurotrophic factor
(GDNF); fibroblast growth factor; fibroblast growth factor 2; neurturin (NTN); ciliary
neurotrophic factor (CNTF); nerve growth factor (NGF); neurotrophin-4 (NT4); brain derived
neurotrophic factor (BDNF; e.g., a polypeptide comprising an amino acid sequence having at
least about 90%, at least about 95%, at least about 98%, at least about 99%, or 100%, amino acid
sequence identity to a contiguous stretch of from about 200 amino acids to 247 amino acids of
the amino acid sequence depicted in Figure 7B (SEQ ID NO:11)); epidermal growth factor;
rhodopsin; X-linked inhibitor of apoptosis; and Sonic hedgehog.

[00193] Suitable light-responsive opsins include, e.g., a light-responsive opsin as described in
U.S. Patent Publication No. 2007/0261127 (e.g., channelrhodopsin-2; ChR2; Chop2); U.S.
Patent Publication No. 2001/0086421; U.S. Patent Publication No. 2010/0015095; U.S. Patent
Publication No. 2016/0002302; U.S. Patent Publication No. 2013/0347137; U.S. Patent
Publication No. 2013/0019325; and Diester et al. (2011) Nat. Neurosci. 14:387. See,
Thyagarajan et al. (2010) J Neurosci. 30(26):8745-8758; Lagali et al. (2008) Nat Neurosci.
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11(6):667-675; Doroudchi et al. (2011) Mol Ther. 19(7):1220-1229; Henriksen et al. (2014) J.
Ophthalmic Vis. Res. 9:374; Tomita et al. (2014) Mol. Ther. 22:1434.

[00194] Suitable polypeptides include light-gated ion channel polypeptides. See, e.g., Gaub et al.
(2014) Proc. Natl. Acad. Sci. USA 111:E5574. For example, a suitable polypeptide is a light-
gated ionotropic glutamate receptor (LiGluR). Expression of LiGluR in retinal ganglion cells and
ON-bipolar cells, in the presence of a photoisomerizable compound, renders the cells responsive
to light. LiGluR comprises a L439C substitution; see, Caporale et al. (2011) Mol Ther. 19:1212—
1219; Volgraf et al. (2006) Nat Chem Biol. 2:47-52; and Gorostiza et al. (2007) Proc Natl Acad
Sci USA. 104:10865-10870. Photoisomerizable compounds include, e.g., maleimide-
azobenzene-glutamate () with peak efficiency at 460 nm (MAGO4s0). MAGO460 has the following

structure:

LA oo

[00195] Suitable polypeptides also include retinoschisin (e.g., a polypeptide comprising an
amino acid sequence having at least about 90%, at least about 95%, at least about 98%, at least
about 99%, or 100%, amino acid sequence identity to a contiguous stretch of from about 200
amino acids to 224 amino acids of the amino acid sequence depicted in FIG. 7A (SEQ ID
NO:10). Suitable polypeptides include, e.g., retinitis pigmentosa GTPase regulator (RPGR)-
interacting protein-1 (see, e.g., GenBank Accession Nos. Q96KN7, Q9EPQ2, and Q9GLM3)
(e.g., a polypeptide comprising an amino acid sequence having at least about 90%, at least about
95%, at least about 98%, at least about 99%, or 100%, amino acid sequence identity to a
contiguous stretch of from about 1150 amino acids to about 1200 amino acids, or from about
1200 amino acids to 1286 amino acids, of the amino acid sequence depicted in FIG. 7F (SEQ ID
NO:15); peripherin-2 (Prph2) (see, e.g., GenBank Accession No. NP_000313 (e.g., a
polypeptide comprising an amino acid sequence having at least about 90%, at least about 95%, at
least about 98%, at least about 99%, or 100%, amino acid sequence identity to a contiguous
stretch of from about 300 amino acids to 346 amino acids of the amino acid sequence depicted in
FIG. 7D (SEQ ID NO:13); and Travis et al. (1991) Genomics 10:733); peripherin (e.g., a
polypeptide comprising an amino acid sequence having at least about 90%, at least about 95%, at
least about 98%, at least about 99%, or 100%, amino acid sequence identity to a contiguous

stretch of from about 400 amino acids to about 470 amino acids of the amino acid sequence
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depicted in FIG. 7E (SEQ ID NO:14); a retinal pigment epithelium-specific protein (RPE6S),
(e.g., a polypeptide comprising an amino acid sequence having at least about 90%, at least about
95%, at least about 98%, at least about 99%, or 100%, amino acid sequence identity to a
contiguous stretch of from about 200 amino acids to 247 amino acids of the amino acid sequence
depicted in FIG. 7C (SEQ ID NO:12)) (see, e.g., GenBank AAC39660; and Morimura et al.
(1998) Proc. Natl. Acad. Sci. USA 95:3088); rod-derived cone viability factor (RACVF) (e.g., a
polypeptide comprising an amino acid sequence having at least about 90%, at least about 95%, at
least about 98%, at least about 99%, or 100%, amino acid sequence identity to the amino acid
sequence depicted in any one of FIG. 7H, 71, and 7J; Rab escort protein 1 (REP1) (e.g., a
polypeptide comprising an amino acid sequence having at least about 90%, at least about 95%, at
least about 98%, at least about 99%, or 100%, amino acid sequence identity to the amino acid
sequence depicted in FIG. 7G); retinitis pigmentosa GTPase regulator (RPGR) (e.g., a
polypeptide comprising an amino acid sequence having at least about 90%, at least about 95%, at
least about 98%, at least about 99%, or 100%, amino acid sequence identity to the amino acid
sequence depicted in one of FIG. 7S-7V); and the like. For example, in some cases, a suitable
RPGR polypeptide comprises an amino acid sequence having at least about 90%, at least about
95%, at least about 98%, at least about 99%, or 100%, amino acid sequence identity to the amino
acid sequence depicted in FIG. 7S. As another example, in some cases, a suitable RPGR
polypeptide comprises an amino acid sequence having at least about 90%, at least about 95%, at
least about 98%, at least about 99%, or 100%, amino acid sequence identity to the amino acid
sequence depicted in FIG. 7T. example, in some cases, a suitable RPGR polypeptide comprises
an amino acid sequence having at least about 90%, at least about 95%, at least about 98%, at
least about 99%, or 100%, amino acid sequence identity to the amino acid sequence depicted in
FIG. 7U. example, in some cases, a suitable RPGR polypeptide comprises an amino acid
sequence having at least about 90%, at least about 95%, at least about 98%, at least about 99%,
or 100%, amino acid sequence identity to the amino acid sequence depicted in FIG. 7V.

[00196] Suitable polypeptides also include: CHM (choroideremia (Rab escort protein 1
(REP1))), a polypeptide that, when defective or missing, causes choroideremia (see, e.g.,
Donnelly et al. (1994) Hum. Mol. Genet. 3:1017; and van Bokhoven et al. (1994) Hum. Mol.
Genet. 3:1041); and Crumbs homolog 1 (CRB1), a polypeptide that, when defective or missing,
causes Leber congenital amaurosis and retinitis pigmentosa (see, e.g., den Hollander et al. (1999)
Nat. Genet. 23:217; and GenBank Accession No. CAM23328). For example, a suitable REP1
polypeptide can comprise an amino acid having at least about 90%, at least about 95%, at least
about 98%, at least about 99%, or 100%, amino acid sequence identity to the amino acid

sequence set depicted in FIG. 7G.
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[00197] Suitable polypeptides include Rod cGMP-specific 3,5 -cyclic phosphodiesterase
subunit alpha (PDE6a), Rod cGMP-specific 37,5’ -cyclic phosphodiesterase subunit beta isoform
1 (PDEG6P isoform 1), Rod cGMP-specific 37,5 -cyclic phosphodiesterase subunit beta isoform 2
(PDE6p isoform 2), Rod cGMP-specific 3°,5-cyclic phosphodiesterase subunit beta isoform 3
(PDE6p isoform 3). For example, a suitable PDE6a polypeptide can comprise an amino acid
having at least about 90%, at least about 95%, at least about 98%, at least about 99%, or 100%,
amino acid sequence identity to the amino acid sequence set depicted in FIG. 7K. As another
example, a suitable PDE66 isoform 1 polypeptide can comprise an amino acid having at least
about 90%, at least about 95%, at least about 98%, at least about 99%, or 100%, amino acid
sequence identity to the amino acid sequence set depicted in FIG. 7L. As another example, a
suitable PDE6PB6 isoform 2 polypeptide can comprise an amino acid having at least about 90%,
at least about 95%, at least about 98%, at least about 99%, or 100%, amino acid sequence
identity to the amino acid sequence set depicted in FIG. 7M. As another example, a suitable
PDEG6B6 isoform 3 polypeptide can comprise an amino acid having at least about 90%, at least
about 95%, at least about 98%, at least about 99%, or 100%, amino acid sequence identity to the
amino acid sequence set depicted in FIG. 7N.

[00198] Suitable polypeptides also include polypeptides that, when defective or missing, lead to
achromotopsia, where such polypeptides include, e.g., cone photoreceptor cGMP-gated channel
subunit alpha (CNGA3) (see, e.g., GenBank Accession No. NP_001289; and Booij et al. (2011)
Ophthalmology 118:160-167); cone photoreceptor cGMP-gated cation channel beta-subunit
(CNGB3) (see, e.g., Kohl et al.(2005) Eur J Hum Genet. 13(3):302); guanine nucleotide binding
protein (G protein), alpha transducing activity polypeptide 2 (GNAT2) (ACHM4); and ACHMS;
and polypeptides that, when defective or lacking, lead to various forms of color blindness (e.g.,
L-opsin, M-opsin, and S-opsin). See Mancuso et al. (2009) Nature 461(7265):784-787.

[00199] For example, a suitable CNGA3 (also known as ACHM?2) isoform 1 polypeptide can
comprise an amino acid having at least about 90%, at least about 95%, at least about 98%, at
least about 99%, or 100%, amino acid sequence identity to the amino acid sequence set depicted
in FIG. 70. As another example, a suitable CNGA3 (also known as ACHM?2) isoform 2
polypeptide can comprise an amino acid having at least about 90%, at least about 95%, at least
about 98%, at least about 99%, or 100%, amino acid sequence identity to the amino acid
sequence set depicted in FIG. 7P.

[00200] As another example, a suitable CNGB3 (also known as ACHM3) polypeptide can
comprise an amino acid having at least about 90%, at least about 95%, at least about 98%, at
least about 99%, or 100%, amino acid sequence identity to the amino acid sequence set depicted

in FIG. 7Q. As another example, GNAT?2 (also known as ACHM4) can comprise an amino acid
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having at least about 90%, at least about 95%, at least about 98%, at least about 99%, or 100%,
amino acid sequence identity to the amino acid sequence set depicted in FIG. 7R.
Site-specific endonucleases

[00201] In some cases, a gene product of interest is a site-specific endonuclease that provide for
site-specific knock-down of gene function, e.g., where the endonuclease knocks out an allele
associated with a retinal disease. For example, where a dominant allele encodes a defective copy
of a gene that, when wild-type, is a retinal structural protein and/or provides for normal retinal
function, a site-specific endonuclease can be targeted to the defective allele and knock out the
defective allele. In some cases, a site-specific endonuclease is an RNA-guided endonuclease.

[00202] In addition to knocking out a defective allele, a site-specific nuclease can also be used to
stimulate homologous recombination with a donor DNA that encodes a functional copy of the
protein encoded by the defective allele. Thus, e.g., a subject rAAV virion can be used to deliver
both a site-specific endonuclease that knocks out a defective allele, and can be used to deliver a
functional copy of the defective allele, resulting in repair of the defective allele, thereby
providing for production of a functional retinal protein (e.g., functional retinoschisin, functional
RPEG65, functional peripherin, etc.). See, e.g., Li et al. (2011) Nature 475:217. In some
embodiments, a subject rAAV virion comprises a heterologous nucleotide sequence that encodes
a site-specific endonuclease; and a heterologous nucleotide sequence that encodes a functional
copy of a defective allele, where the functional copy encodes a functional retinal protein.
Functional retinal proteins include, e.g., retinoschisin, RPE6S5, retinitis pigmentosa GTPase
regulator (RGPR)-interacting protein-1, peripherin, peripherin-2, RACVF, and the like.

[00203] Site-specific endonucleases that are suitable for use include, e.g., zinc finger nucleases
(ZFNs); meganucleases; and transcription activator-like effector nucleases (TALENSs), where
such site-specific endonucleases are non-naturally occurring and are modified to target a specific
gene. Such site-specific nucleases can be engineered to cut specific locations within a genome,
and non-homologous end joining can then repair the break while inserting or deleting several
nucleotides. Such site-specific endonucleases (also referred to as “INDELs”) then throw the
protein out of frame and effectively knock out the gene. See, e.g., U.S. Patent Publication No.
2011/0301073. Suitable site-specific endonucleases include engineered meganucleases and re-
engineered homing endonucleases. Suitable endonucleases include an I-Tevl nuclease. Suitable
meganucleases include I-Scel (see, e.g., Bellaiche et al. (1999) Genetics 152:1037); and I-Crel
(see, e.g., Heath et al. (1997) Nature Structural Biology 4:468).

RNA-guided endonucleases

[00204] In some cases, the gene product is an RNA-guided endonuclease. In some cases, the

gene product is an RNA comprising a nucleotide sequence encoding an RNA-guided
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endonuclease. In some cases, the gene product is a guide RNA, e.g., a single-guide RNA. In
some cases, the gene products are: 1) a guide RNA; and 2) an RNA-guided endonuclease. The
guide RNA can comprise: a) a protein-binding region that binds to the RNA-guided
endonuclease; and b) a region that binds to a target nucleic acid. An RNA-guided endonuclease
is also referred to herein as a “genome editing nuclease.”

[00205] Examples of suitable genome editing nucleases are CRISPR/Cas endonucleases (e.g.,
class 2 CRISPR/Cas endonucleases such as a type Il, type V, or type VI CRISPR/Cas
endonucleases). A suitable genome editing nuclease is a CRISPR/Cas endonuclease (e.g., a class
2 CRISPR/Cas endonuclease such as a type 1, type V, or type VI CRISPR/Cas endonuclease). In
some cases, a genome targeting composition includes a class 2 CRISPR/Cas endonuclease. In
some cases, a genome targeting composition includes a class 2 type II CRISPR/Cas
endonuclease (e.g., a Cas9 protein). In some cases, a genome targeting composition includes a
class 2 type V CRISPR/Cas endonuclease (e.g., a Cpfl protein, a C2c1 protein, or a C2¢3
protein). In some cases, a genome targeting composition includes a class 2 type VI CRISPR/Cas
endonuclease (e.g., a C2c2 protein; also referred to as a “Cas13a” protein). Also suitable for use
is a CasX protein. Also suitable for use is a CasY protein.

[00206] In some cases, a genome editing nuclease is a fusion protein that is fused to a
heterologous polypeptide (also referred to as a “fusion partner”). In some cases, a genome
editing nuclease is fused to an amino acid sequence (a fusion partner) that provides for
subcellular localization, i.e., the fusion partner is a subcellular localization sequence (e.g., one or
more nuclear localization signals (NLSs) for targeting to the nucleus, two or more NLSs, three or
more NLSs, etc.).

[00207] In some cases, the genome-editing endonuclease is a Type II CRISPR/Cas endonuclease.
In some cases, the genome-editing endonuclease is a Cas9 polypeptide. The Cas9 protein is
guided to a target site (e.g., stabilized at a target site) within a target nucleic acid sequence (e.g.,
a chromosomal sequence or an extrachromosomal sequence, ¢.g., an episomal sequence, a
minicircle sequence, a mitochondrial sequence, a chloroplast sequence, etc.) by virtue of its
association with the protein-binding segment of the Cas9 guide RNA. In some cases, a Cas9
polypeptide comprises an amino acid sequence having at least 50%, at least 60%, at least 70%, at
least 80%, at least 90%, at least 95%, at least 98%, at least 99%, or more than 99%, amino acid
sequence identity to the Streptococcus pyogenes Cas9 depicted in FIG. 3A. In some cases, the
Cas9 polypeptide used in a composition or method of the present disclosure is a Staphylococcus
aureus Cas9 (saCas9) polypeptide. In some cases, the saCas9 polypeptide comprises an amino
acid sequence having at least 85%, at least 90%, at least 95%, at least 98%, at least 99%, or

100%, amino acid sequence identity to the saCas9 amino acid sequence depicted in FIG. 3B.
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[00208] In some cases, a suitable Cas9 polypeptide is a high-fidelity (HF) Cas9 polypeptide.
Kleinstiver et al. (2016) Nature 529:490. For example, amino acids N497, R661, Q695, and
Q926 of the amino acid sequence depicted in FIG. 3A are substituted, e.g., with alanine. For
example, an HF Cas9 polypeptide can comprise an amino acid sequence having at least 90%, at
least 95%, at least 98%, at least 99%, or 100%, amino acid sequence identity to the amino acid
sequence depicted in FIG. 3A, where amino acids N497, R661, Q695, and Q926 are substituted,

e¢.g., with alanine.

[00209] In some cases, a suitable Cas9 polypeptide exhibits altered PAM specificity. See, e.g.,
Kleinstiver et al. (2015) Nature 523:481.

[00210] In some cases, the genome-editing endonuclease is a type V CRISPR/Cas endonuclease.
In some cases a type V CRISPR/Cas endonuclease is a Cpfl protein. In some cases, a Cpfl
protein comprises an amino acid sequence having at least 30%, at least 35%, at least 40%, at
least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 90%, or 100%, amino acid sequence
identity to the Cpfl amino acid sequence depicted in FIG. 3C.

[00211] In some cases, the genome-editing endonuclease is a CasX or a CasY polypeptide. CasX
and CasY polypeptides are described in Burstein et al. (2017) Nature 542:237.

Enzymatically inactive RNA-guided endonucleases

[00212] Also suitable for use is an RNA-guided endonuclease with reduced enzymatic activity.
Such an RNA-guided endonuclease is referred to as a “dead” RNA-guided endonuclease; for
example, a Cas9 polypeptide that comprises certain amino acid substitutions such that it exhibits
substantially no endonuclease activity, but such that it still binds to a target nucleic acid when
complexed with a guide RNA, is referred to as a “dead” Cas9 or “dCas9.” In some cases, a
“dead” Cas9 protein has a reduced ability to cleave both the complementary and the non-
complementary strands of a double stranded target nucleic acid. For example, a “nuclease
defective” Cas9 lacks a functioning RuvC domain (i.e., does not cleave the non-complementary
strand of a double stranded target DNA) and lacks a functioning HNH domain (i.e., does not
cleave the complementary strand of a double stranded target DNA). As a non-limiting example,
in some cases, the nuclease defective Cas9 protein harbors mutations at amino acid positions
corresponding to residues D10 and H840 (e.g., D10A and H840A) of SEQ ID NO: 15 (or the
corresponding residues of a homolog of Cas9) such that the polypeptide has a reduced ability to
cleave (e.g., does not cleave) both the complementary and the non-complementary strands of a
target nucleic acid. Such a Cas9 protein has a reduced ability to cleave a target nucleic acid (e.g.,

a single stranded or double stranded target nucleic acid) but retains the ability to bind a target
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nucleic acid. A Cas9 protein that cannot cleave target nucleic acid (e.g., due to one or more
mutations, e.g., in the catalytic domains of the RuvC and HNH domains) is referred to as a
“nuclease defective Cas9”, “dead Cas9” or simply “dCas9.” Other residues can be mutated to
achieve the above effects (i.e. inactivate one or the other nuclease portions). As non-limiting
examples, residues D10, G12, G17, E762, H840, N854, N863, H982, H983, A984, D986, and/or
A987 of Streptococcus pyogenes Cas9 (or the corresponding amino acids of a Cas9 homolog)
can be altered (i.e., substituted). In some cases, two or more of D10, E762, H840, N854, N863,
and D986 of Streptococcus pyogenes Cas9 (or the corresponding amino acids of a Cas9
homolog) are substituted. In some cases, D10 and N863 of Streptococcus pyogenes Cas9 (or the
corresponding amino acids of a Cas9 homolog) are substituted with Ala. Also, mutations other
than alanine substitutions are suitable.

[00213] In some cases, the genome-editing endonuclease is an RNA-guided endonuclease (and it
corresponding guide RNA) known as Cas9-synergistic activation mediator (Cas9-SAM). The
RNA-guided endonuclease (e.g., Cas9) of the Cas9-SAM system is a “dead” Cas9 fused to a
transcriptional activation domain (wherein suitable transcriptional activation domains include,
e.g., VP64, p65, MyoD1, HSF1, RTA, and SET7/9) or a transcriptional repressor domain (where
suitable transcriptional repressor domains include, e.g., a KRAB domain, a NuE domain, an
NcoR domain, a SID domain, and a SID4X domain). The guide RNA of the Cas9-SAM system
comprises a loop that binds an adapter protein fused to a transcriptional activator domain (e.g.,
VP64, p65, MyoD1, HSF1, RTA, or SET7/9) or a transcriptional repressor domain (e.g., a
KRAB domain, a NuE domain, an NcoR domain, a SID domain, or a SID4X domain). For
example, in some cases, the guide RNA is a single-guide RNA comprising an MS2 RNA
aptamer inserted into one or two loops of the sgRNA; the dCas9 is a fusion polypeptide
comprising dCas9 fused to VP64; and the adaptor/functional protein is a fusion polypeptide
comprising: i) MS2; ii) p65; and iii) HSF1. See, e.g., U.S. Patent Publication No. 2016/0355797.

[00214] Also suitable for use is a chimeric polypeptide comprising: a) a dead RNA-guided
endonuclease; and b) a heterologous fusion polypeptide. Examples of suitable heterologous
fusion polypeptides include a polypeptide having, e.g., methylase activity, demethylase activity,
transcription activation activity, transcription repression activity, transcription release factor
activity, histone modification activity, RNA cleavage activity, DNA cleavage activity, DNA
integration activity, or nucleic acid binding activity.

Guide RNA

[00215] A nucleic acid that binds to a class 2 CRISPR/Cas endonuclease (e.g., a Cas9 protein; a

type V or type VI CRISPR/Cas protein; a Cpfl protein; etc.) and targets the complex to a

specific location within a target nucleic acid is referred to herein as a “guide RNA” or
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“CRISPR/Cas guide nucleic acid” or “CRISPR/Cas guide RNA.” A guide RNA provides target
specificity to the complex (the RNP complex) by including a targeting segment, which includes
a guide sequence (also referred to herein as a targeting sequence), which is a nucleotide sequence
that is complementary to a sequence of a target nucleic acid.

[00216] In some cases, a guide RNA includes two separate nucleic acid molecules: an “activator”
and a “targeter” and is referred to herein as a “dual guide RNA”, a “double-molecule guide
RNA”, a “two-molecule guide RNA”, or a “dgRNA.” In some cases, the guide RNA is one
molecule (e.g., for some class 2 CRISPR/Cas proteins, the corresponding guide RNA is a single
molecule; and in some cases, an activator and targeter are covalently linked to one another, e.g.,
via intervening nucleotides), and the guide RNA is referred to as a “single guide RNA”, a
“single-molecule guide RNA,” a “one-molecule guide RNA”, or simply “sgRNA.”

[00217] Where the gene product is an RNA-guided endonuclease, or is both an RNA-guided
endonuclease and a guide RNA, the gene product can modify a target nucleic acid. In some
cases, €.g., where a target nucleic acid comprises a deleterious mutation in a defective allele
(e.g., a deleterious mutation in a retinal cell target nucleic acid), the RNA-guided
endonuclease/guide RNA complex, together with a donor nucleic acid comprising a nucleotide
sequence that corrects the deleterious mutation (e.g., a donor nucleic acid comprising a
nucleotide sequence that encodes a functional copy of the protein encoded by the defective
allele), can be used to correct the deleterious mutation, e.g., via homology-directed repair
(HDR).

[00218] In some cases, the gene products are an RNA-guided endonuclease and 2 separate
sgRNAs, where the 2 separate sgRNAs provide for deletion of a target nucleic acid via non-
homologous end joining (NHEJ).

[00219] In some cases, the gene products are: i) an RNA-guided endonuclease; and ii) one guide
RNA. In some cases, the guide RNA is a single-molecule (or “single guide”) guide RNA (an
“sgRNA”). In some cases, the guide RNA is a dual-molecule (or “dual-guide”) guide RNA
(“dgRNA”).

[00220] In some cases, the gene products are: i) an RNA-guided endonuclease; and ii) 2 separate
sgRNAs, where the 2 separate sgRNAs provide for deletion of a target nucleic acid via non-
homologous end joining (NHEJ). In some cases, the guide RNAs are sgRNAs. In some cases,
the guide RNAs are dgRNAs.

[00221] In some cases, the gene products are: i) a Cpf1 polypeptide; and ii) a guide RNA
precursor; in these cases, the precursor can be cleaved by the Cpfl polypeptide to generate 2 or

more guide RNAs.
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[00222] The present disclosure provides a method of modifying a target nucleic acid in a retinal
cell in an individual, where the target nucleic acid comprises a deleterious mutation, the method
comprising administering to the individual (e.g., by intraocular; intravitreal; etc. administration)
an rAAYV virion of the present disclosure, where the rAAV virion comprises a heterologous
nucleic acid comprising: i) a nucleotide sequence encoding an RNA-guided endonuclease (e.g., a
Cas9 endonuclease); ii) a nucleotide sequence encoding a sgRNA that comprises a nucleotide
sequence that is complementary to the target nucleic acid; and iii) a nucleotide sequence
encoding a donor DNA template that comprises a nucleotide sequence that corrects the
deleterious mutation. Administration of the rAAYV virion results in correction of the deleterious
mutation in the target nucleic acid by HDR.

[00223] The present disclosure provides a method of modifying a target nucleic acid in a retinal
cell in an individual, where the target nucleic acid comprises a deleterious mutation, the method
comprising administering to the individual (e.g., by intraocular; intravitreal; etc. administration)
an rAAYV virion of the present disclosure, where the rAAV virion comprises a heterologous
nucleic acid comprising: i) a nucleotide sequence encoding an RNA-guided endonuclease (e.g., a
Cas9 endonuclease); ii) a nucleotide sequence encoding a first sgRNA that comprises a
nucleotide sequence that is complementary to a first sequence in the target nucleic acid; and iii) a
nucleotide sequence encoding a second sgRNA that comprises a nucleotide sequence that is
complementary to a second sequence in the target nucleic acid. Administration of the rAAV
virion results in excision of the deleterious mutation in the target nucleic acid by NHEJ.

Regulatory sequences

[00224] In some cases, a nucleotide sequence encoding a gene product of interest is operably
linked to a transcriptional control element. For example, in some cases, a nucleotide sequence
encoding a gene product of interest is operably linked to a constitutive promoter. In other cases,
a nucleotide sequence encoding a gene product of interest is operably linked to an inducible
promoter. In some instances, a nucleotide sequence encoding a gene product of interest is
operably linked to a tissue-specific or cell type-specific regulatory element. For example, in
some instances, a nucleotide sequence encoding a gene product of interest is operably linked to a
retinal cell-specific promoter. For example, in some instances, a nucleotide sequence encoding a
gene product of interest is operably linked to a photoreceptor-specific regulatory element (e.g., a
photoreceptor-specific promoter), e.g., a regulatory element that confers selective expression of
the operably linked gene in a photoreceptor cell. Suitable photoreceptor-specific regulatory
elements include, e.g., a rhodopsin promoter; a rhodopsin kinase promoter (Young et al. (2003)
Ophthalmol. Vis. Sci. 44:4076); a beta phosphodiesterase gene promoter (Nicoud et al. (2007) J.
Gene Med. 9:1015); a retinitis pigmentosa gene promoter (Nicoud et al. (2007) supra); an
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interphotoreceptor retinoid-binding protein (IRBP) gene enhancer (Nicoud et al. (2007) supra);
an IRBP gene promoter (Yokoyama et al. (1992) Exp Eye Res. 55:225).
PHARMACEUTICAL COMPOSITIONS

[00225] The present disclosure provides a pharmaceutical composition comprising: a) a subject
rAAV virion, as described above; and b) a pharmaceutically acceptable carrier, diluent,
excipient, or buffer. In some embodiments, the pharmaceutically acceptable carrier, diluent,
excipient, or buffer is suitable for use in a human.

[00226] Such excipients, carriers, diluents, and buffers include any pharmaceutical agent that can
be administered without undue toxicity. Pharmaceutically acceptable excipients include, but are
not limited to, liquids such as water, saline, glycerol and ethanol. Pharmaceutically acceptable
salts can be included therein, for example, mineral acid salts such as hydrochlorides,
hydrobromides, phosphates, sulfates, and the like; and the salts of organic acids such as acetates,
propionates, malonates, benzoates, and the like. Additionally, auxiliary substances, such as
wetting or emulsifying agents, pH buffering substances, and the like, may be present in such
vehicles. A wide variety of pharmaceutically acceptable excipients are known in the art and need
not be discussed in detail herein. Pharmaceutically acceptable excipients have been amply
described in a variety of publications, including, for example, A. Gennaro (2000) “Remington:
The Science and Practice of Pharmacy,” 20th edition, Lippincott, Williams, & Wilkins;
Pharmaceutical Dosage Forms and Drug Delivery Systems (1999) H.C. Ansel et al., eds., 7" ed.,
Lippincott, Williams, & Wilkins; and Handbook of Pharmaceutical Excipients (2000) A.H.
Kibbe et al., eds., 3™ ed. Amer. Pharmaceutical Assoc.

METHODS OF DELIVERING A GENE PRODUCT TO A RETINAL CELL AND TREATMENT
METHODS

[00227] The present disclosure provides a method of delivering a gene product to a retinal cell in
an individual, the method comprising administering to the individual a subject rAAYV virion as
described above. The gene product can be a polypeptide or an interfering RNA (e.g., an shRNA,
an siRNA, and the like), an aptamer, or a site-specific endonuclease (e.g., an RNA-guided
endonuclease), as described above. Delivering a gene product to a retinal cell can provide for
treatment of a retinal disease. The retinal cell can be a photoreceptor, a retinal ganglion cell, a
Miiller cell, a bipolar cell, an amacrine cell, a horizontal cell, or a retinal pigmented epithelial
cell. In some cases, the retinal cell is a photoreceptor cell, e.g., a rod or cone cell.

[00228] The present disclosure provides a method modifying a target nucleic acid in a retinal
cell, the method comprising contacting the retinal cell with: 1) an rAAV virion of the present
disclosure, wherein the rAAV virion comprises a heterologous nucleic acid comprising a

nucleotide sequence encoding an RNA-guided endonuclease that binds a guide RNA; and 2) the
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guide RNA. The present disclosure provides a method modifying a target nucleic acid in a retinal
cell, the method comprising contacting the retinal cell with an tAAYV virion of the present
disclosure, wherein the rAAV virion comprises a heterologous nucleic acid comprising a
nucleotide sequence encoding: i) an RNA-guided endonuclease that binds a guide RNA; and ii)
the guide RNA. In some cases, the method comprises contacting the retinal cell with a donor
DNA template. In some cases, the RNA-guided endonuclease is a Cas9 polypeptide. In some
cases, the guide RNA is a single-guide RNA.

[00229] The present disclosure provides a method of treating an ocular disease (e.g., a retinal
disease), the method comprising administering to an individual in need thereof an effective
amount of a subject rAAYV virion as described above. A subject rAAV virion can be
administered via intraocular injection, e.g. by intravitreal injection, by subretinal injection, by
suprachoroidal injection, or by any other convenient mode or route of administration. Other
convenient modes or routes of administration include, e.g., intravenous, intranasal, etc.

[00230] A "therapeutically effective amount" will fall in a relatively broad range that can be
determined through experimentation and/or clinical trials. For example, for in vivo injection, i.e.,
injection directly into the eye, a therapeutically effective dose will be on the order of from about
10° to about 10% of the rAAV virions, e.g., from about 10% to 102 rAAV virions. For example,
for in vivo injection, i.e., injection directly into the eye, a therapeutically effective dose will be
on the order of from about 10° viral genomes (vg) to about 10'° vg of the rAAV virions, e.g.,
from about 10® vg to 10'? vg. For in vitro transduction, an effective amount of rAAV virions to
be delivered to cells will be on the order of from about 108 to about 10" of the rAAV virions.
For example, for in vitro transduction, an effective amount of rAAV virions to be delivered to
cells will be on the order of from about 108 to about 10" vg of the rAAV virions. As another
example, for in vitro transduction, an effective amount of rAAYV virions to be delivered to cells
will be on the order of from about 10 vg/cell to about 10* vg/cell. Other effective dosages can be
readily established by one of ordinary skill in the art through routine trials establishing dose
response curves.

[00231] In some embodiments, more than one administration (e.g., two, three, four or more
administrations) may be employed to achieve the desired level of gene expression. In some
cases, the more than one administration is administered at various intervals, e.g., daily, weekly,
twice monthly, monthly, every 3 months, every 6 months, yearly, etc. In some cases, multiple
administrations are administered over a period of time of from 1 month to 2 months, from 2
months to 4 months, from 4 months to 8§ months, from 8 months to 12 months, from 1 year to 2

years, from 2 years to 5 years, or more than 5 years.
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[00232] Ocular diseases that can be treated using a subject method include, but are not limited to,
acute macular neuroretinopathy; Behcet's disease; choroidal neovascularization; diabetic uveitis;
histoplasmosis; macular degeneration, such as acute macular degeneration, non-exudative age
related macular degeneration and exudative age related macular degeneration; edema, such as
macular edema, cystoid macular edema and diabetic macular edema; multifocal choroiditis;
ocular trauma which affects a posterior ocular site or location; ocular tumors; retinal disorders,
such as central retinal vein occlusion, diabetic retinopathy (including proliferative diabetic
retinopathy), proliferative vitreoretinopathy (PVR), retinal arterial occlusive disease, retinal
detachment, uveitic retinal disease; sympathetic opthalmia; Vogt Koyanagi-Harada (VKH)
syndrome; uveal diffusion; a posterior ocular condition caused by or influenced by an ocular
laser treatment; posterior ocular conditions caused by or influenced by a photodynamic therapy;
photocoagulation, radiation retinopathy; epiretinal membrane disorders; branch retinal vein
occlusion; anterior ischemic optic neuropathy; non-retinopathy diabetic retinal dysfunction;
retinoschisis; retinitis pigmentosa; glaucoma; Usher syndrome, cone-rod dystrophy; Stargardt
disease (fundus flavimaculatus); inherited macular degeneration; chorioretinal degeneration;
Leber congenital amaurosis; congenital stationary night blindness; choroideremia; Bardet-Biedl
syndrome; macular telangiectasia; Leber's hereditary optic neuropathy; retinopathy of
prematurity; disorders of color vision, including achromatopsia, protanopia, deuteranopia, and
tritanopia; and Bietti’s crystalline dystrophy.

[00233] The present disclosure provides methods of treating retinal disease. The methods
generally involve administering an tAAYV virion of the present disclosure, or a composition
comprising an rAAYV virion of the present disclosure, to an eye of an individual in need thereof.
Non-limiting methods for assessing treatment of retinal diseases include measuring functional
changes, e.g. changes in visual acuity (e.g. BCVA), visual field (e.g. visual field perimetry),
electrophysiological responsiveness to light and dark (e.g. ERG, VEP), color vision, and/or
contrast sensitivity; measuring changes in anatomy or health using anatomical and/or
photographic measures, e.g. OCT, fundus photography, and/or autofluorescence; and measuring
ocular motility (e.g. nystagmus, fixation preference, and stability).

[00234] For example, one of ordinary skill in the art could readily determine an effective amount
of rAAYV virions by testing for an effect on one or more parameters, e.g. visual acuity, visual
field, electrophysiological responsiveness to light and dark, color vision, contrast sensitivity,
anatomy, retinal health and vasculature, ocular motility, fixation preference, and stability. In
some cases, administering an effective amount of an rAAV virion of the present disclosure
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
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of disease, e.g. a 10-fold decrease or more in the rate of loss and hence progression of disease. In
some cases, administering an effective amount of an rAAV virion of the present disclosure
results in a gain in retinal function, an improvement in retinal anatomy or health, and/or a
stabilization in ocular motility, e.g. a 2-fold, 3-fold, 4-fold or 5-fold improvement or more in
retinal function, retinal anatomy or health, and/or stability of the orbital, e.g. a 10-fold
improvement or more in retinal function, retinal anatomy or health, and/or stability of the orbital.
NUCLEIC ACIDS AND HOST CELLS

[00235] The present disclosure provides an isolated nucleic acid comprising a nucleotide
sequence that encodes a subject variant adeno-associated virus (AAV) capsid protein as
described above, where the variant AAV capsid protein comprises an insertion of from about 5
amino acids to about 20 amino acids in the GH loop or loop IV relative to a corresponding
parental AAV capsid protein, or where the variant AAV capsid protein comprises a replacement
of from about 5 amino acids to about 20 amino acids in the GH loop or loop IV relative to a
corresponding parental AAV capsid protein with a heterologous peptide of from about 5 amino
acids to about 20 amino acids; and where the variant capsid protein, when present in an AAV
virion, provides for increased infectivity of a retinal cell compared to the infectivity of the retinal
cell by an AAYV virion comprising the corresponding parental AAV capsid protein. A subject
isolated nucleic acid can be an AAV vector, e.g., a recombinant AAV vector.

Insertion peptides

[00236] A variant AAV capsid protein encoded by a subject nucleic acid has an insertion peptide
of from about 5 amino acids to about 20 amino acids in length is inserted into the GH loop of an
AAYV capsid. The insertion peptide has a length of 5 amino acids, 6 amino acids, 7 amino acids,
8 amino acids, 9 amino acids, 10 amino acids, 11 amino acids, 12 amino acids, 13 amino acids,
14 amino acids, 15 amino acids, 16 amino acids, 17 amino acids, 18 amino acids, 19 amino
acids, or 20 amino acids. Suitable insertion peptides are as described above. Suitable insertion
peptides include a peptide of any one of Formulas I-VI, as described above. The insertion of the
insertion peptide into a parental AAV capsid will in some cases replace an endogenous stretch of
from about 5 amino acids to about 20 amino acids in the GH loop or loop IV. Thus, in some
cases, a variant AAV capsid protein encoded by a subject nucleic acid comprises a replacement
of from about 5 amino acids to about 20 amino acids in the GH loop or loop IV relative to a
corresponding parental AAV capsid protein with a heterologous peptide of from about 5 amino
acids to about 20 amino acids, where suitable heterologous peptides include a peptide of any one
of Formulas I-VI, as described above.

[00237] A subject recombinant AAV vector can be used to generate a subject recombinant AAV

virion, as described above. Thus, the present disclosure provides a recombinant AAV vector that,
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when introduced into a suitable cell, can provide for production of a subject recombinant AAV
virion.

[00238] The present invention further provides host cells, e.g., isolated (genetically modified)
host cells, comprising a subject nucleic acid. A subject host cell can be an isolated cell, e.g., a
cell in in vitro culture. A subject host cell is useful for producing a subject rAAYV virion, as
described below. Where a subject host cell is used to produce a subject rAAV virion, it is
referred to as a “packaging cell.” In some embodiments, a subject host cell is stably genetically
modified with a subject nucleic acid. In other embodiments, a subject host cell is transiently
genetically modified with a subject nucleic acid.

[00239] A subject nucleic acid is introduced stably or transiently into a host cell, using
established techniques, including, but not limited to, electroporation, calcium phosphate
precipitation, liposome-mediated transfection, and the like. For stable transformation, a subject
nucleic acid will generally further include a selectable marker, e.g., any of several well-known
selectable markers such as neomycin resistance, and the like.

[00240] A subject host cell is generated by introducing a subject nucleic acid into any of a
variety of cells, e.g., mammalian cells, including, e.g., murine cells, and primate cells (e.g.,
human cells). Suitable mammalian cells include, but are not limited to, primary cells and cell
lines, where suitable cell lines include, but are not limited to, 293 cells, 293T cells, COS cells,
HelLa cells, Vero cells, 3T3 mouse fibroblasts, C3H10T1/2 fibroblasts, CHO cells, and the like.
Non-limiting examples of suitable host cells include, e.g., HeLa cells (e.g., American Type
Culture Collection (ATCC) No. CCL-2), CHO cells (e.g., ATCC Nos. CRL9618, CCL61,
CRL9096), 293 cells (e.g., ATCC No. CRL-1573), Vero cells, NIH 3T3 cells (e.g., ATCC No.
CRL-1658), Huh-7 cells, BHK cells (e.g., ATCC No. CCL10), PC12 cells (ATCC No.
CRL1721), COS cells, COS-7 cells (ATCC No. CRL1651), RAT1 cells, mouse L cells (ATCC
No. CCLL.3), human embryonic kidney (HEK) cells (ATCC No. CRL1573), HLHepG?2 cells,
and the like. A subject host cell can also be made using a baculovirus to infect insect cells such
as Sf9 cells, which produce AAV (see, e.g., U.S. Patent No. 7,271,002; US patent application
12/297,958)

[00241] In some embodiments, a subject genetically modified host cell includes, in addition to a
nucleic acid comprising a nucleotide sequence encoding a variant AAV capsid protein, as
described above, a nucleic acid that comprises a nucleotide sequence encoding one or more
AAV rep proteins. In other embodiments, a subject host cell further comprises an tAAV vector.
An rAAV virion can be generated using a subject host cell. Methods of generating an tAAV
virion are described in, e.g., U.S. Patent Publication No. 2005/0053922 and U.S. Patent
Publication No. 2009/0202490.
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Examples of Non-Limiting Aspects of the Disclosure

[00242] Aspects, including embodiments, of the present subject matter described above may be
beneficial alone or in combination, with one or more other aspects or embodiments. Without
limiting the foregoing description, certain non-limiting aspects of the disclosure numbered 1-63
are provided below. As will be apparent to those of skill in the art upon reading this disclosure,
cach of the individually numbered aspects may be used or combined with any of the preceding or
following individually numbered aspects. This is intended to provide support for all such
combinations of aspects and is not limited to combinations of aspects explicitly provided below:

[00243] Aspect 1. A recombinant adeno-associated virus (rAAV) virion comprising: a) a variant
AAYV capsid protein , wherein the variant AAV capsid protein comprises an insertion of a
heterologous peptide of any one of Formulas I-VI, and wherein the variant capsid protein confers
increased infectivity of a retinal cell compared to the infectivity of the retinal cell by a control
AAYV virion comprising the corresponding parental AAV capsid protein; and b) a heterologous
nucleic acid comprising a nucleotide sequence encoding a heterologous gene product.

[00244] Aspect 2. The rAAV virion of aspect 1, wherein the rAAV virion exhibits at least 5-fold
increased infectivity of a retinal cell compared to the infectivity of the retinal cell by a control
AAYV virion comprising the corresponding parental AAV capsid protein.

[00245] Aspect 3. The rAAV virion of aspect 1, wherein the rAAV virion exhibits at least 10-
fold increased infectivity of a retinal cell compared to the infectivity of the retinal cell by an
AAYV virion comprising the corresponding parental AAV capsid protein.

[00246] Aspect 4. The rAAV virion of aspect 1, wherein the insertion of the heterologous peptide
replaces a contiguous stretch of from 5 amino acids to 20 amino acids of the parental AAV
capsid protein.

[00247] Aspect 5. The rAAV virion of aspect 1, wherein the insertion site is between amino
acids corresponding to amino acids 570 and 611 of VP1 of AAV2, or the corresponding position
in the capsid protein of another AAV serotype.

[00248] Aspect 6. The rAAV virion of aspect 4, wherein the insertion site is located between
amino acids corresponding to amino acids 587 and 588 of VP1 of AAV2, or the corresponding
position in the capsid protein of another AAV serotype; or wherein the insertion site is located
between amino acids corresponding to amino acids 585 and 598 of VP1 of AAV2, or the
corresponding position in the capsid protein of another AAV serotype.

[00249] Aspect 7. The rAAV virion of any one of aspects 1-6, wherein gene product is an

interfering RNA or an aptamer.
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[00250] Aspect 8. The rAAV virion of any one of aspects 1-6, wherein the gene product is a
polypeptide.

[00251] Aspect 9. The rAAV virion of aspect 8, wherein the polypeptide is a neuroprotective
polypeptide, an anti-angiogenic polypeptide, or a polypeptide that enhances function of a retinal
cell.

[00252] Aspect 10. The rAAV virion of aspect 8, wherein the polypeptide is an RNA-guided

endonuclease selected from a type Il CRISPR/Cas polypeptide, a type V CRISPR/Cas
polypeptide, and a type VI CRISPR/Cas polypeptide.

[00253] Aspect 11. The rAAV virion of aspect 10, wherein the RNA-guided endonuclease is an
enzymatically inactive type II CRISPR/Cas polypeptide.

[00254] Aspect 12. The rAAV virion of aspect 10, wherein the gene product is an RNA-guided
endonuclease and a guide RNA.

[00255] Aspect 13. The rAAV virion of any one of aspects 1-12, wherein the heterologous
peptide is a peptide of Formula I: LA(L/N)(I/Q)(Q/E)(D/H)(S/V)Y(M/K)}R/N)A (SEQ ID NO:
136).

[00256] Aspect 14. The rAAV virion of any one of aspects 1-12, wherein the heterologous
peptide comprises (21) LALIQDSMRA (SEQ ID NO: 35) or (22) LANQEHVKNA (SEQ ID
NO: 2).

[00257] Aspect 15. The rAAV virion of any one of aspects 1-12, wherein the heterologous
peptide is a peptide of Formula II: TX1X5X3X4X5X6X7XsGLX9 (SEQ ID NO: 137), where:

[00258] Xiis G, V,or S;

[00259] X;isV,E,P,G,D,M, A, or S;

[00260] X;isM,V,Y,H,G,S, orD;

[00261] X4;isR,D,S, G, V,Y, T, H, or M;

[00262] XsisS,L, G, T, Q, P, or A;

[00263] Xeis T, A, S, M, D, Q, or H;

[00264] X7isN,G,S,L,M, P, G, or A;

[00265] Xgis S, G, D, N, A, L, P, or T; and

[00266] Xois S or N.

[00267] Aspect 16. The rAAV virion of any one of aspects 1-12, wherein the heterologous

peptide comprises: (1) TGVMRSTNSGLN (SEQ ID NO: 6); (2) TGEVDLAGGGLS (SEQ ID
No: 7); (3) TSPYSGSSDGLS (SEQ ID NO: 8); (4) TGGHDSSLDGLS (SEQ ID NO: 9); (5)
TGDGGTTMNGLS (SEQ ID NO: 98); (6) TGGHGSAPDGLS (SEQ ID NO: 99); (7)
TGMHVTMMAGLN (SEQ ID NO: 100); (8) TGASYLDNSGLS (SEQ ID NO: 101); (9)
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TVVSTQAGIGLS (SEQ ID NO: 135); (10) TGVMHSQASGLS (SEQ ID NO: 21); (11)
TGDGSPAAPGLS (SEQ ID NO: 22); or (12) TGSDMAHGTGLS (SEQ ID NO: 23)

[00268] Aspect 17. The rAAV virion of any one of aspects 1-12, wherein the heterologous
peptide is a peptide of Formula III: TGX1X>2X3X4X5XcX7GLS (SEQ ID NO: 138), where:

[00269] X1isV,E,P,G,D,M, A, or S;

[00270] X,isM,V,Y,H,G,S, orD;

[00271] X;isR,D,S,G,V,Y, T, H, or M;

[00272] X4isS,L, G, T, Q, P, or A;

[00273] Xsis T, A, S, M, D, Q, or H;

[00274] XeisN,G,S,L,M, P, G, or A; and

[00275] X7isS,G,D,N, A, LLP,or T.

[00276] Aspect 18. The rAAV virion of any one of aspects 1-12, wherein the heterologous

peptide comprises: (2) TGEVDLAGGGLS (SEQ ID NO: 7); (4) TGGHDSSLDGLS (SEQ ID
NO: 9); (5) TGDGGTTMNGLS (SEQ ID NO: 98); (6) TGGHGSAPDGLS (SEQ ID NO: 99);
(8) TGASYLDNSGLS (SEQ ID NO: 101); (10) TGVMHSQASGLS (SEQ ID NO: 21); (11)
TGDGSPAAPGLS (SEQ ID NO: 22); or (12) TGSDMAHGTGLS (SEQ ID NO: 23).

[00277] Aspect 19. The rAAV virion of any one of aspects 1-12, wherein the heterologous
peptide is a peptide of Formula IV: XiGX>X3X4XsXX7XsGLSPXoTX10X11 (SEQ ID NO: 139),
where

[00278] X1is T or N;

[00279] X,isL, S,A, or G;

[00280] Xsis Dor V;

[00281] X4is A, G, or P;

[00282] Xs5is T or D;

[00283] Xsis RorY;

[00284] X7is D, T, or G;

[00285] XsisH, R, or T;

[00286] Xois Vor A;

[00287] X018 G or W; and

[00288] Xi1is T or A.

[00289] Aspect 20. The rAAV virion of any one of aspects 1-12, wherein the heterologous

peptide comprises: (13) TGLDATRDHGLSPVTGT (SEQ ID NO: 24); (14)
TGSDGTRDHGLSPVTWT (SEQ ID NO: 25); (15) NGAVADYTRGLSPATGT (SEQ ID NO:
26); or (16) TGGDPTRGTGLSPVTGA (SEQ ID NO: 27).
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[00290] Aspect 21. The rAAV virion of any one of aspects 1-12, wherein the heterologous
peptide is a peptide of Formula V: TGX DX, TRX:X4GLSPVTGT (SEQ ID NO: 140), where
[00291] Xiis L, S,A, or G;

[00292] X,is A, G, or P;

[00293] X;is D, T, or G; and

[00294] XyisH R, or T

[00295] Aspect 22. The rAAV virion of any one of aspects 1-12, wherein the heterologous
peptide is a peptide of Formula VI: LQX ;1 XoX3RXuXsX6X7XsXoVNX10Q (SEQ ID NO: 141),
where

[00296] X;iis Kor R;

[00297] X,is N, G, or A;

[00298] Xs3is A, V, N, or D;

[00299] X4is P, 1, or Q;

[00300] Xs5is A, P, or V;

[00301] Xesis S, T, or G;

[00302] X7is Tor V;

[00303] XsisE, L, A, or V;

[00304] Xois S, E, D, or V; and

[00305] XwisF, G, T, or C.

[00306] Aspect 23. The rAAV virion of any one of aspects 1-12, wherein the heterologous

peptide comprises: (17) LQKNARPASTESVNFQ (SEQ ID NO: 28); (18)
LQRGVRIPSVLEVNGQ (SEQ ID NO: 29); (19) LQRGNRPVTTADVNTQ (SEQ ID NO: 30);
or (20) LQKADRQPGVVVVNCQ (SEQ ID NO: 31).

[00307] Aspect 24. A pharmaceutical composition comprising:

[00308] a) a recombinant adeno-associated virus virion of any one of aspects 1-23; and
[00309] b) a pharmaceutically acceptable excipient.

[00310] Aspect 25. A method of delivering a gene product to a retinal cell in an individual, the

method comprising administering to the individual a recombinant adeno-associated virus
(rAAV) virion according any one of aspects 1-23 or the composition of aspect 24.
[00311] Aspect 26. The method of aspect 25, wherein the gene product is a polypeptide.
[00312] Aspect 27. The method of aspect 25, wherein the gene product is a short interfering

RNA or an aptamer.
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[00313] Aspect 28. The method of aspect 26, wherein the polypeptide is a neuroprotective factor,
an anti-angiogenic polypeptide, an anti-apoptotic factor, or a polypeptide that enhances function
of aretinal cell.

[00314] Aspect 29. The method of aspect 26, wherein the polypeptide is glial derived
neurotrophic factor, fibroblast growth factor 2, neurturin, ciliary neurotrophic factor, nerve
growth factor, brain derived neurotrophic factor, epidermal growth factor, thodopsin, X-linked
inhibitor of apoptosis, retinoschisin, RPE65, retinitis pigmentosa GTPase-interacting protein-1,
peripherin, peripherin-2, a rhodopsin, RACVF, retinitis pigmentosa GTPase regulator (RPGR), or
Sonic hedgehog.

[00315] Aspect 30. The method of aspect 26, wherein the polypeptide is an RNA-guided
endonuclease.

[00316] Aspect 31. A method of treating an ocular disease, the method comprising administering
to an individual in need thereof an effective amount of a recombinant adeno-associated virus

(rAAV) virion according to any one of aspects 1-23 or the composition of aspect 24.

[00317] Aspect 32. The method of aspect 31, wherein said administering is by intraocular
injection.
[00318] Aspect 33. The method of aspect 31, wherein said administering is by intravitreal

injection or by suprachoroidal injection.

[00319] Aspect 34. The method of any one of aspects 31-33, wherein the ocular disease is
glaucoma, retinitis pigmentosa, macular degeneration, retinoschisis, Leber’s Congenital
Amaurosis, diabetic retinopathy, achromotopsia, or color blindness.

[00320] Aspect 35. An isolated nucleic acid comprising a nucleotide sequence that encodes a
variant adeno-associated virus (AAV) capsid protein, wherein the variant AAV capsid protein
comprises an insertion of from about 5 amino acids to about 20 amino acids in the capsid protein
GH loop relative to a corresponding parental AAV capsid protein, and wherein the variant capsid
protein, when present in an AAV virion, provides for increased infectivity of the AAV virion of
a retinal cell, and wherein the amino acid insertion is in the GH loop of a native AAV capsid,
wherein the insertion is a peptide of any one of Formulas I-VL.

[00321] Aspect 36. The isolated nucleic acid of aspect 35, wherein the insertion site is between
amino acids 587 and 588 of AAV2, between amino acids 585 and 598 of AAV2, between amino
acids 590 and 591 of AAV1, between amino acids 575 and 576 of AAVS, between amino acids
590 and 591 of AAV6, between amino acids 589 and 590 of AAV7, between amino acids 590
and 591 of AAVS, between amino acids 588 and 589 of AAV9, or between amino acids 588 and
589 of AAV10.

50



WO 2019/006182 PCT/US2018/040115

[00322] Aspect 37. An isolated, genetically modified host cell comprising the nucleic acid of
aspect 35 or aspect 36.

[00323] Aspect 38. A variant adeno-associated virus (AAV) capsid protein, wherein the variant
AAYV capsid protein comprises an insertion of from about 5 amino acids to about 20 amino acids
wherein the amino acid insertion is in the GH loop of a native AAV capsid, wherein the insertion
is a peptide of any one of Formulas I-VL.

[00324] Aspect 39. A recombinant adeno-associated virus (rAAV) virion comprising:

[00325] a) a variant AAV capsid protein, wherein the variant AAV capsid protein comprises an
insertion of a heterologous peptide of Formula VI, and wherein the variant capsid protein confers
increased infectivity of a retinal cell compared to the infectivity of the retinal cell by a control
AAYV virion comprising the corresponding parental AAV capsid protein; and

[00326] b) a heterologous nucleic acid comprising a nucleotide sequence encoding a
heterologous gene product.

[00327] Aspect 40. The rAAV virion of aspect 39, wherein the rAAV virion exhibits at least 5-
fold increased infectivity of a retinal cell compared to the infectivity of the retinal cell by a
control AAYV virion comprising the corresponding parental AAV capsid protein.

[00328] Aspect 41. The rAAV virion of aspect 39, wherein the rAAV virion exhibits at least 10-
fold increased infectivity of a retinal cell compared to the infectivity of the retinal cell by an
AAYV virion comprising the corresponding parental AAV capsid protein.

[00329] Aspect 42. The rAAV virion of any one of aspects 39-41, wherein the insertion of the
heterologous peptide replaces a contiguous stretch of from 5 amino acids to 20 amino acids of
the parental AAV capsid protein.

[00330] Aspect 43. The rAAV virion of any one of aspects 39-42, wherein the insertion site is
between amino acids corresponding to amino acids 570 and 611 of VP1 of AAV2, or the
corresponding position in the capsid protein of another AAV serotype.

[00331] Aspect 44. The rAAV virion of aspect 43, wherein the insertion site is located between
amino acids corresponding to amino acids 587 and 588 of VP1 of AAV2, or the corresponding
position in the capsid protein of another AAV serotype; or wherein the insertion site is located
between amino acids corresponding to amino acids 585 and 598 of VP1 of AAV2, or the
corresponding position in the capsid protein of another AAV serotype.

[00332] Aspect 45. The rAAV virion of any one of aspects 39-44, wherein gene product is an
interfering RNA.

[00333] Aspect 46. The rAAV virion of any one of aspects 39-44, wherein gene product is an

aptamer.
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[00334] Aspect 47. The rAAV virion of any one of aspects 39-44, wherein the gene product is a
polypeptide.

[00335] Aspect 48. The rAAV virion of aspect 47, wherein the polypeptide is a neuroprotective
polypeptide, an anti-angiogenic polypeptide, or a polypeptide that enhances function of a retinal
cell.

[00336] Aspect 49. The rAAV virion of aspect 47, wherein the polypeptide is an RNA-guided

endonuclease selected from a type Il CRISPR/Cas polypeptide, a type V CRISPR/Cas
polypeptide, and a type VI CRISPR/Cas polypeptide.

[00337] Aspect 50. The rAAV virion of aspect 49, wherein the RNA-guided endonuclease is an
enzymatically inactive type II CRISPR/Cas polypeptide.

[00338] Aspect 51. The rAAV virion of one of aspects 39-44, wherein the gene product is an
RNA-guided endonuclease and a guide RNA.

[00339] Aspect 52. The rAAV virion of any one of aspects 39-51, wherein the heterologous
peptide comprises: (17) LQKNARPASTESVNFQ (SEQ ID NO: 28); (18)
LQRGVRIPSVLEVNGQ (SEQ ID NO: 29); (19) LQRGNRPVTTADVNTQ (SEQ ID NO: 30);
or (20) LQKADRQPGVVVVNCQ (SEQ ID NO: 31).

[00340] Aspect 53. A pharmaceutical composition comprising:

[00341] a) a recombinant adeno-associated virus virion of any one of aspects 39-52; and
[00342] b) a pharmaceutically acceptable excipient.

[00343] Aspect 54. A method of delivering a gene product to a retinal cell in an individual, the

method comprising administering to the individual a recombinant adeno-associated virus
(rAAV) virion according any one of aspects 39-52 or the composition of aspect 53.

[00344] Aspect 55. The method of aspect 54, wherein the gene product is a polypeptide.

[00345] Aspect 56. The method of aspect 54, wherein the gene product is a short interfering
RNA or an aptamer.

[00346] Aspect 57. The method of aspect 55, wherein the polypeptide is a neuroprotective factor,
an anti-angiogenic polypeptide, an anti-apoptotic factor, or a polypeptide that enhances function
of aretinal cell.

[00347] Aspect 58. The method of aspect 57, wherein the polypeptide is glial derived
neurotrophic factor, fibroblast growth factor 2, neurturin, ciliary neurotrophic factor, nerve
growth factor, brain derived neurotrophic factor, epidermal growth factor, thodopsin, X-linked
inhibitor of apoptosis, retinoschisin, RPE65, retinitis pigmentosa GTPase-interacting protein-1,
peripherin, peripherin-2, a rhodopsin, RACVF, retinitis pigmentosa GTPase regulator (RPGR), or
Sonic hedgehog.
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[00348] Aspect 59. The method of aspect 55, wherein the polypeptide is an RNA-guided
endonuclease.
[00349] Aspect 60. A method of treating an ocular disease, the method comprising administering

to an individual in need thereof an effective amount of a recombinant adeno-associated virus

(rAAV) virion according to any one of aspects 39-52 or the composition of aspect 53.

[00350] Aspect 61. The method of aspect 60, wherein said administering is by intraocular
injection.
[00351] Aspect 62. The method of aspect 60, wherein said administering is by intravitreal

injection or by suprachoroidal injection.

[00352] Aspect 63. The method of any one of aspects 60-62, wherein the ocular disease is
glaucoma, retinitis pigmentosa, macular degeneration, retinoschisis, Leber’s Congenital
Amaurosis, diabetic retinopathy, achromotopsia, or color blindness.

EXAMPLES

[00353] The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how to make and use the present invention, and are
not intended to limit the scope of what the inventors regard as their invention nor are they
intended to represent that the experiments below are all or the only experiments performed.
Efforts have been made to ensure accuracy with respect to numbers used (e.g. amounts,
temperature, etc.) but some experimental errors and deviations should be accounted for. Unless
indicated otherwise, parts are parts by weight, molecular weight is weight average molecular
weight, temperature is in degrees Celsius, and pressure is at or near atmospheric. Standard
abbreviations may be used, e.g., bp, base pair(s); kb, kilobase(s); pl, picoliter(s); s or sec,
second(s); min, minute(s); h or hr, hour(s); aa, amino acid(s); kb, kilobase(s); bp, base pair(s); nt,
nucleotide(s); i.m., intramuscular(ly); i.p., intraperitoneal(ly); s.c., subcutaneous(ly); and the

like.

Example 1: AAV virions comprising variant AAV capsids

[00354] A number of variants of AAV capsids were derived through a directed evolution
approach; AAV virions comprising the variant AAV capsids infect the primate retina, e.g., when
administered via intravitreal injection. Primates are an important preclinical model for human
retinal disease, with a fovea for high acuity vision, similar to humans.

AAV packaging
[00355] AAYV virions comprising variant AAV capsids were identified by screening. Five

libraries were used for this screen: 1) a 7mer peptide display library based on AAV2, containing
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a 7mer peptide insertion at amino acid ~588, and surrounded by a 5’ LA linker and a 3’ A linker;
2) a Tmer peptide display library based on AAV4, with a 7mer peptide insertion at amino acid
~584, with a 5’TG linker and a 3’GLS linker; 3) a 7mer peptide display library based on AAVS
with a 7mer peptide insertion at amino acid ~575 with 5’ TG linker and a 3°GLS linker; 4) a
library based on an ancestral AAV sequence (Santiago-Ortiz et al., 2015) and containing a 7mer
peptide display library at position amino acid ~591 with a 5°TG linker and a 3°GLS linker; and
5) an AAV2-based library with semi-random mutations at surface exposed position amino acid
~588 (Koerber, Jang, & Schaffer, 2008). Virus was packaged such that each viral genome was
encapsidated within the capsid protein shell that that genome encoded, as previously described
Koerber et al. (2008) supra; Fowler et al. Nat Protoc 9, 2267-2284 (2014). Therefore functional
improvements identified through selection can be linked to the genome sequence contained
within the viral capsid. Briefly, AAV vectors were produced by triple transient transfection of
HEK?293T cells, purified via iodixanol density centrifugation, and buffer exchanged into PBS by
Amicon filtration. DNase-resistant viral genomic titers were measured by quantitative real time
PCR using a BioRad iCycler. From this library, an iterative in vivo screening selection process
was used to identify variants with the ability to infect the primate retina from the vitreous (FIG.
1). Primate eyes were injected in each round with ~250 pL of 1 x 10013 (1E13) - 1 x 10*14
(1E14) vg/mL titer virus. Three weeks after injection, eyes were enucleated, and retinal punches
were taken from central and peripheral regions of the retina (FIG.1). DNA from various retinal
layers was assayed, and the capsid inserts were identified. After each round of injection, capsid
sequences were recovered by PCR from harvested cells using primers HindIII_F1 and Notl_R1,
Ascl_R1, or Spel_R1, with reverse primers being specific to unique AAV backbones, in order to
maintain separation of groups of libraries. PCR amplicons were then digested, and recloned into
the backbone. RPE cells were separated from retinal tissue, and tissue was frozen. Retinal tissue
was embedded and sectioned on a cryostat to isolate photoreceptors in the outer nuclear layer.
DNA was then collected from the isolated photoreceptors or RPE, and cap genes were PCR
amplified. Recovered cap genes were used for subsequent AAV packaging.

[00356] FIG. 1. Illustration of the directed evolution methodology used to develop primate
retinal AAV variants. Peptide display libraries were created, packaged into AAV vectors, and
injected into the primate eye via intravitreal injections. Iterative round of selection were used to
positively select AAV variants from the pool of vectors. Three rounds of selection were followed
by a round of error prone PCR, followed by additional selection rounds.

Deep sequencing of AAY libraries from rounds of selection
[00357] Following 5 rounds of selection, Illumina deep sequencing was used to identify variants

that increased over the rounds in relative representation in the library of AAV variants. An
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increase of representation in the viral library indicates positive selection and ability to infect the
primate retina from the vitreous. A ~75-85 base pair region containing the 7mer insertion or
Loop Swap mutation site was PCR amplified from harvested DNA. Primers included [llumina
adapter sequences containing unique barcodes to allow for multiplexing of amplicons from
multiple rounds of selection. PCR amplicons were purified and sequenced with a 100-cycle
single-read run on an Illumina HiSeq 2500. Custom Python code was written to translate DNA
sequences into amino acid sequences, and to identify and count reads containing unique 7mer
insert sequences. Read counts were normalized by the total number of reads in the run. Python
and Pandas were used to analyze dynamics of directed evolution and create plots.

Deep sequencing analysis

[00358] Out of a library of ~1 x 107 (~1E7) variants per library, top variants were selected. Best
performing variants were chosen as ones with the greatest fold increase in the final round of
selection relative to the initial plasmid library (# reads in final round, normalized to total number
of reads in the round / # of reads in library, normalized to total number of reads in the round). A
pseudo-count of 1 was added before normalization to each individual variant to allow analysis of
variants not appearing in sequencing of the plasmid library. Fowler et al. (2014) supra. Amino
acid sequences of the peptide insertions are shown in FIG. 2.

[00359] The variants generated through this approach enable non-invasive panretinal gene
therapy strategies in the primate retina using intravitreal injections. These AAV vectors can be
used for gene augmentation therapies for retinal degenerative diseases including retinitis
pigmentosa, Leber Congenital Amaurosis, Rod-cone dystrophy, cone dystrophy, achromatopsia,
X-linked retinoschisis, CRB1, optogenetic therapies, expression of trophic and survival factors
such as GDNF, BDNF, FGF, RACVF, RACVFL, XIAP, and expression of blockers of
neovascularization such as sFLT. The vectors can also be used to deliver gene editing tools such
as CRISPR/Cas9 for gene correction or the creation of additional models of retinal disease.
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Example 2: Methods for construction and sequencing of GFP-barcode libraries
GFP barcode library construction

[00360] Unique 25 bp DNA barcodes were cloned behind an AAV ITR construct containing a
self-complementary CAG promoter driving eGFP (CAG-GFP-Barcode-pA). Individual variants
were packaged separately with constructs containing different barcodes. Variants were then titer
matched and mixed in equal ratios before injection into mice, dogs, and primates.
Deep sequencing of GFP-barcode libraries

[00361] Barcodes were PCR amplified directly from DNA or cDNA (created from mRNA using
Superscript III reverse transcriptase), which was harvested from dog or primate retinal tissue.
Samples were collected from areas across the retina, and from ONL or RPE. Primers amplified a
~50 bp region surrounding the GFP barcode and contained Illumina adapter sequences and
secondary barcodes to allow for multiplexing of multiple samples. PCR amplicons were purified
and sequenced with a 100-cycle single-read run on a MiSeq. Read counts were normalized by
total number of reads in the run. Analysis of barcode abundance was performed using custom
code written in Python, followed by creation of plots in Pandas. Best performing variants were
selected based on the fold increase in the percent of total library, relative to the injected library

(% of total in recovered sample / % of total in injected library). Analysis was performed on n=1

primate.
[00362] FIG. 9 provides Table 1; FIG. 10 provides Table 2.
[00363] Table 1 provides a ranking of primate-derived variants and controls recovered from

photoreceptors following injection of a GFP-Barcode library. Table 2 provides a ranking of
primate-derived variants and controls recovered from RPE cells following injection of a GFP-

Barcode library. The library contained individual variants packaged with GFP fused to a unique
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DNA barcode. Polymerase chain reaction (PCR) was used to amplify barcodes from DNA
recovered from specific cell types in the retina. “Region” in Tables 1 and 2 indicates the region
from which the DNA was recovered. The fold increase of reads of each of the variants was
calculated by dividing number of reads for each unique barcode in the recovered cells
(corresponding to each unique variant), by the number of reads for each variant in the injected
library. This table indicates the average of the fold increase across multiple locations in the
retina. Variants were ranked by fold increase of the barcode.

[00364] FIG. 11. GFP expression of GFP-barcoded libraries in primate retina. GFP expression
resulting from intravitreal injection of pooled, GFP-barcoded library (which contains all the
tested viruses) was located primarily in the outer retina, with a tropism that was directed more
toward the outer retina than expression of AAV24YF.

Example 3
Primate studies

[00365] Cynomolgous monkeys between 4-10 years old were used for all studies, and intravitreal
injections were made. The monkey used for fluorophore expression received daily subcutaneous
injections of cyclosporine at a dose of 6 mg/kg for immune suppression, and adjusted based on
blood trough levels to within a 150-200 ng/ml target range. Confocal scanning laser
ophthalmoscopic images (Spectralis HRA, Heidelberg Engineering) were obtained from the two
retinas at 3 weeks after injection, with autofluorescence settings, which leads to effective
tdTomato and GFP visualization. For histology, the monkey was euthanized, both retinas were
lightly fixed in 4% paraformaldehyde, and tissue was examined by confocal microscopy. At the
conclusion of the experiment, euthanasia was achieved by administering an IV overdose of
sodium pentobarbital (75 mg kg—1), as recommended by the Panel on Euthanasia of the
American Veterinary Medical Association. Pieces of primate retina were then prepared in 30%
sucrose, embedded in OCT media, flash frozen, and sectioned at 20 um for confocal microscopy
imaging of native fluorophore expression. Antibodies for labeling were: anti-GFP (A11122,
Thermo, 1:250) anti-vimentin (Dako, 1:1000), peanut agglutinin (PNA) (Molecular Probes,
1:200), and anti-cone arrestin (7G6, 1:50). The procedures were conducted according to the
ARVO Statement for the Use of Animals and the guidelines of the Office of Laboratory Animal
Care at the University of Rochester.

RESULTS
Directed evolution of AAYV in primate retina

[00366] In addition to canine, the nonhuman primate is a critical preclinical model for human

therapeutic development, as it is most closely related to, and has a retinal anatomy similar to that

of humans. In particular, primates are the only large animal model that possesses a fovea, the
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specialized high acuity area of the retina that is most important for daily activities such as
reading, is critical to quality of life, and is lost in numerous retinal degenerations. The species
specificity observed in the canine study motivated us to pursue an additional course of directed
evolution in primate retina. Nine libraries were packaged and included in the primate screen:
EP2, EPS5, EP6, EP8, EP9, EP-Ancestral, AAV2-7mer, Ancestral-7mer (Santiago-Ortiz et al.
Gene Ther 22, 934-946 (2015)) and LoopSwap (Koerber et al. Mol Ther 17, 2088-2095 (2009)).
Libraries were injected, harvested, and repackaged for 5 sequential rounds of selection, with one
round of error prone PCR performed after round 3. AAV cap genes were PCR amplified from
ONL, and in parallel from overlying RPE. EP libraries were abandoned at round 3, as no variants
from these libraries were recovered from retinal tissue. At round 4, additional libraries (AAV4-
7mer and AAVS5-7Tmer) were added to the selection, using a separate backbone that was isolated
from other libraries by separate PCR annealing sites and restriction sites.

[00367] Deep sequencing revealed that, similar to observations from the canine screen, libraries
contained ~1E+6 - ~1E+7 individual variants, which converged to ~1E+4 - ~1E+5 variants over
6 rounds of selection, a diversity not possible to observe through Sanger sequencing (Fig. 12A).
As observed in the canine screen, in each of the libraries analyzed, a small portion of library
members were over-represented in the initial plasmid library (Fig. 12B). Analysis of results from
high throughput sequencing over the rounds of selection revealed, for each of the libraries, a
subset of variants that increased significantly in their representation during rounds of selection
(Fig. 12C).

Secondary barcoded-GFP library screening in primate retina

[00368] Sixteen variants, from these 5 libraries (Fig. 12C), were selected to be included in a
secondary round of selection with GFP-barcoded libraries, along with AAV2, AAV2-4YF+TV,
AAV4 and AAVS as controls. This new library was injected in both eyes of a primate, and 3
weeks after injection, biopsies were collected from locations across the retina (Fig. 12D). GFP
expression resulting from injection of the GFP-barcode libraries was primarily found in
photoreceptors, as well as some inner retinal cells, a tropism that is shifted from AAV2 or 7m8§,
which yielded stronger inner retinal expression (Fig. 12E).

[00369] Fig. 12A-12F. Directed evolution of AAV in primate retina. (A) Deep sequencing of
variant libraries revealed convergence of variants over rounds of selection. (B) In each of the
libraries evaluated, a small proportion of variants are overrepresented in the plasmid library. (C)
Scatterplots illustrate the behavior of individual variants at the final round of selection for each
of the libraries injected in primate retinas. Variants overrepresented in the original library are
colored blue. Variants that had the greatest fold increase in representation in the final round of

selection are shown in magenta. Variants that were overrepresented in the original library and
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increased significantly in representation over rounds of selection are colored orange. (D) A map
of the primate retina shows the distribution of samples that were collected for rounds of selection
and the GFP-barcode library. Color coding of variants is the same as in Fig. 2. (E) GFP
expression resulting from the barcoded library revealed that expression was shifted to an outer
retinal tropism in selected variants. (F) GFP-barcode library injection results, for primate outer
retina. The lists of variants are ordered from best (top) to worst (bottom) performing vectors,
along with a value indicating the extent to which the variant competed with other vectors,
expressed as: % of total in AAV library / % of total in recovered library.

Validation of the top-performing primate variants

[00370] Quantification of vector performance in outer retina revealed that AAV2-based variants
outperformed viruses based on other serotypes. One vector, Loop Swap variant AAV2
588~LQRGVRIPSVLEVNGQ (SEQ ID NO:116), outperformed other variants, though it
yielded lower viral titers (~5E+11 vg/mL).

[00371] AAV2-LALIQDSMRA (SEQ ID NO:117; designated NHP#9), the second ranking
variant from the GFP-barcode screen, which packaged at high titers (~5E+13 vg/mL), was
therefore selected for a first round of validation studies focusing on ganglion cells of the inner
retina and cones of the outer retina. Cone photoreceptors are involved in adult macular
degeneration (AMD), the most common cause of blindness in developed countries that are
predicted to affect 288 million people worldwide by the year 2040, and are therefore a primary
target for retinal gene therapy. NHP#9 was packaged with an SNCG promoter driving tdTomato
in RGCs and the pR1.7 promoter driving expression of GFP in cones. Vectors encoding both
these constructs were mixed in equal ratios (~1.5E+12 vg/construct/eye, and injected
intravitreally in a cynomolgous monkey. A previously described variant, 7m8 (Dalkara et al.
(2013) supra), packaged with equal titers of the same constructs was injected into the vitreous of
the contralateral eye. Expression of tdTomato reporter in RGC’s was lower in NHP#9-injected
eyes compared to 7m8, which infected ganglion cells across the expanse of the retina efficiently;
however, expression in foveal cones was greatly increased relative to 7m8, indicating a shift in
tropism away from the inner retina towards photoreceptors in the outer retina. qRT-PCR,
performed using the ddCT method, revealed an 11.71 (10.37 - 13.22) fold increase of GFP
expression in foveal cones relative to 7m8. Counting of labeled cells, performed with Imaris
software on images collected from flatmounted retinas, also confirmed a substantial decrease in
numbers of transduced ganglion cells and an increase in the number of cones targeted with
NHP#9.

[00372] Next, the top-ranking variant from the GFP barcode screen, Loopswap variant ~588-
LQRGVRIPSVLEVNGQ (SEQ ID NO:118; designated NHP#26) was also tested for validation,
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although low numbers of viral particles were produced. ~5SE+10 particles of NHP#26-scCAG-
eGFP were injected intravitreally into one eye of a cynomolgous monkey. Although the number
of particles injected was low, efficient expression of GFP was observed in the fovea and across
the retina (Fig. 13G). In contrast to the foveal-spot-and-ring pattern of expression that was
observed with 7m8, NHP#9 (Fig 13A), and other naturally occurring serotypes, fundus imaging
of NHP#26 resulted in a disc of GFP expression centered on the foveola (Fig. 13G). Confocal
imaging of the flatmounted retina confirmed this disc pattern of expression around the fovea
(Fig. 13H), with very few GFP positive ganglion cell axons. Punctate regions of GFP expression
were often strongest around retinal blood vessels (Fig. 131), and were located across the expanse
of the retina. Imaging of cryostat sections taken from the retina confirmed that there was little
GFP expression in ganglion cells, as indicated by the lack of GFP+ ganglion cell axons, while
high levels of GFP expression were found in Miiller cells, additional cells in the inner nuclear
layer, foveal cones and rods across the retina (Fig. 13J-13Q).

[00373] Fig. 13A-13Q. Validation of evolved AAV variants in primate retina. (A-F) Co-injection
of ~1.5E+12 particles of SCNG-tdTomato and ~1.5E+12 pR1.7-eGFP packaged in 7m8& and
variant NHP#9 in primate retina. Intravitreal injection of 7m8 (A,C,E) resulted in robust
tdTomato expression in ganglion cells and expression of GFP in foveal cones. In contrast,
injection of equal number of particles of NHP#9 resulted in reduced ganglion cell expression,
and increased GFP expression in cones relative to 7m8 (B,D,F). (G) Fundus imaging in a primate
eye following injection of SE+10 particles of NHP#26-scCAG-GFP resulted in a disc of GFP
expression centered on the fovea, and a punctate pattern of GFP expression across the retina. (H)
Confocal imaging of native GFP expression in the flatmounted fovea. (I) Confocal imaging of
native GFP expression in the area outside of the vascular arcade. (J) Confocal imaging of native
GFP expression in a cryostat section through the fovea. (K) Native GFP expression in inferior
retina, outside the vascular arcade, shows little GFP expression in ganglion cells, but high levels
of expression in Miiller cells and in photoreceptors in outer retina. Autofluorescence was also
observed in RPE. (L) Anti-GFP labeling in a cryostat section revealed GFP expression in
photoreceptors, evident by their outer segments, Miiller cells, evident by their retina-spanning
processes, as well as cells in the inner nuclear layer with horizontal processes that are likely
interneurons. (M) Anti-GFP labeling in a foveal section reveals additional transfected cones,
Miiller glia and interneurons. (N) Co-labeling with anti-cone arrestin and anti-GFP reveals GFP
expression in rod photoreceptors, as well as cells in the inner nuclear layer, in a section taken
next to the optic nerve head. (O) Co-labeling with anti-cone arrestin and anti-GFP antibodies in

an area of low expression reveals GFP expression in inner nuclear layer cells. (P,Q) Montages of
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confocal images from cryostat sections collected outside the vascular arcade show efficient

expression of GFP in the inner nuclear layer and outer retina.

[00374] While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various changes
may be made and equivalents may be substituted without departing from the true spirit and
scope of the invention. In addition, many modifications may be made to adapt a particular
situation, material, composition of matter, process, process step or steps, to the objective,
spirit and scope of the present invention. All such modifications are intended to be within the

scope of the claims appended hereto.

[00375] Throughout this specification the word "comprise"”, or variations such as "comprises”
or "comprising”, will be understood to imply the inclusion of a stated element, integer or step,
or group of elements, integers or steps, but not the exclusion of any other element, integer or

step, or group of elements, integers or steps.

[00376] Any discussion of documents, acts, materials, devices, articles or the like which has
been included in the present specification is not to be taken as an admission that any or all of
these matters form part of the prior art base or were common general knowledge in the field
relevant to the present disclosure as it existed before the priority date of each of the appended

claims.
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CLAIMS

What is claimed is:

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

a) a variant AAV capsid protein, wherein the variant AAV capsid protein comprises an
insertion of a heterologous peptide comprising the amino acid sequence LALIQDSMRA (SEQ
ID NO: 35) in the GH loop of VP1 of AAV2 or of another AAV serotype; and

b) a heterologous nucleic acid comprising a nucleotide sequence encoding a heterologous

gene product.

2. The rAAV of claim 1, wherein the variant capsid protein confers increased
infectivity of a retinal cell compared to the infectivity of the retinal cell by a control AAV

comprising the corresponding parental AAV capsid protein.

3, The rAAV virion of claim 2, wherein the rAAYV virion exhibits at least 5-fold or
at least 10-fold increased infectivity of a retinal cell compared to the infectivity of the retinal cell

by a control AAV virion comprising the corresponding parental AAV capsid protein.

4. The rAAV virion of any one of claims 1-3, wherein the insertion of the
heterologous peptide replaces a contiguous stretch of from 5 amino acids to 20 amino acids of

the parental AAV capsid protein.

5. The rAAV virion of any one of claims 1-4, wherein the insertion site is between

amino acids corresponding to amino acids 570 and 611 of VP1 of AAV2.

6. The rAAV virion of any one of claims 1-4, wherein the insertion site is located
between amino acids corresponding to amino acids 587 and 588 of VP1 of AAV?2, or the
corresponding position in the capsid protein of another AAV serotype; or wherein the insertion
site is located between amino acids corresponding to amino acids 585 and 598 of VP1 of AAV2,

or the corresponding position in the capsid protein of another AAV serotype.
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7. The rAAV virion of any one of claims 1-6, wherein gene product is an interfering

RNA or an aptamer or a polypeptide.

8. The rAAYV virion of claim 7, wherein the gene product is:

(1) a polypeptide, wherein the polypeptide is a neuroprotective polypeptide, an anti-
angiogenic polypeptide, a polypeptide that enhances function of a retinal cell, or an RNA-guided
endonuclease selected from a type II CRISPR/Cas polypeptide, an enzymatically inactive type II
CRISPR/Cas polypeptide, a type V CRISPR/Cas polypeptide, and a type VI CRISPR/Cas
polypeptide; or

(ii) wherein the gene product is an RNA-guided endonuclease and a guide RNA.

9. A pharmaceutical composition comprising:
a) a recombinant adeno-associated virus virion of any one of claims 1-8; and

b) a pharmaceutically acceptable excipient.

10. A method of delivering a gene product to a retinal cell in an individual for treating
an ocular disease in an individual in need thereof, the method comprising administering to the
individual the recombinant adeno-associated virus (rAAV) virion according any one of claims 1-

8 or the composition of claim 9.

11.  Use of the recombinant adeno-associated virus (rAAV) virion according to any
one of claims 1-8 or the composition of claim 9 in the manufacture of a medicament for treating

an ocular disease in an individual in need thereof.

12. The method of claim 10 or the use of claim 11, wherein the gene product is a
polypeptide and wherein the polypeptide is selected from the group consisting of glial derived
neurotrophic factor, fibroblast growth factor 2, neurturin, ciliary neurotrophic factor, nerve
growth factor, brain derived neurotrophic factor, epidermal growth factor, rhodopsin, X-linked

inhibitor of apoptosis, retinoschisin, RPE65, retinitis pigmentosa GTPase-interacting protein-1,
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peripherin, peripherin-2, a rhodopsin, RACVF, retinitis pigmentosa GTPase regulator (RPGR) or
Sonic hedgehog.

13. The method of claim 10 or 12, wherein said administering is by intraocular

injection, intravitreal injection or by suprachoroidal injection.

14. The method of any one of claims 10 or 12-13 or the use of claim 11 or 12,
wherein the ocular disease is selected from the group consisting of glaucoma, retinitis
pigmentosa, macular degeneration, retinoschisis, Leber’s Congenital Amaurosis, diabetic

retinopathy, achromotopsia or color blindness.

15. A variant adeno-associated virus (AAV) capsid protein, wherein the variant AAV
capsid protein comprises an insertion of a heterologous peptide comprising the amino acid

sequence LALIQDSMRA (SEQ ID NO: 35) in the GH loop of VP1 of AAV?2 or another AAV

serotype.

16. The variant AAV capsid protein of claim 15, wherein the insertion site is between
amino acids 587 and 588 of AAV2, between amino acids 585 and 598 of AAV2, between amino
acids 590 and 591 of AAV1, between amino acids 575 and 576 of AAVS, between amino acids
590 and 591 of AAV6, between amino acids 589 and 590 of AAV7, between amino acids 590
and 591 of AAVS, between amino acids 588 and 589 of AAV9 or between amino acids 588 and
589 of AAV10.

17.  Anisolated nucleic acid comprising a nucleotide sequence that encodes a variant

adeno-associated virus (AAV) capsid protein of any one of claims 15 to 16.

18. An isolated, genetically modified host cell comprising the nucleic acid of claim
17.
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FIG.2
Source library peptide insertion Peptide No. SEQ ID NO:
LALIQDSMRA 21 35
LTHOQDTTKNA 4
LANQEHVKNA 22 2
QAHQDTTKNA 5
AAV4-7mer TGVMRSTNSGLN 1 6
AAV4-7mer TGEVDLAGGGLS 2 7
AAV4-Tmer TSPYSGSSDGLS 3 8
AAV4-Tmer TGGHDSSLDGLS 4 9
AAV4-Tmer TGDGGTTMNGLS 5 98
AAV4-7Tmer TGGHGSAPDGLS 6 99
TGMHVTMMAGLN 7 100
TGASYLDNSGLS 8 101
TVVSTQAGIGLS 9 20
TGVMHSQASGLS 10 21
TGDGSPAAPGLS 11 22
TGSDMAHGTGLS 12 23
Anc-7mer TGLDATRDHGLSPVTGT 13 24
Anc-7mer TGSDGTRDHGLSPVTWT 14 25
Anc-7mer NGAVADYTRGLSPATGT 15 26
Anc-7mer TGGDPTRGTGLSPVTGA 16 27
LOKNARPASTESVNFQ 17 28
LQRGVRIPSVLEVNGQ 18 29
LOQRGNRPVTTADVNTQ 19 30
LOQKADRQPGVVVVNCQ 20 31
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FIG.9 -- Table 1
ONL
Fold increase in
reads

ID NO:
ID NO:

ID NO:

ID NO:

ID NO:
ID NO:

ID NO:

ID NO:

ID NO:

ID NO:

ID NO:

ID NO:

ID NO:

ID NO:
ID NO:

ID NO:
ID NO:
ID NO:

ID NO:
ID NO:
ID NO:

29) 63.79919679
30) 7.153386879
24) 2.181299886
26) 1975644028
1.558702536
28) 1.500800454
27) 1.371471857
1.181900886
1.180138343
1.096454525
25) 1.040515096
30) 0.915832658
5) 0.821793827
0.565046307
21) 0.562635287
0.500833298
35) 0.387792793
20) 0.377253299

23) 0.346854635
22) 0.34669906
100) 0.324308359
2)  0.298540099
0.258738252

4) 0.238979892
99) 0.161482878
9)  0.141133263

98) 0.136923607
8) 0.128082381
6) 0.090871196

0.057446852
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Insert
LQRGVRIPSVLEVNGQ
LQKADRQPGVVVVNCQ
TGLDATRDHGLSPVTGT
NGAVADYTRGLSPATGT
7m8
LQKNARPASTESVNFQ
TGGDPTRGTGLSPVTGA
k916

AAV24YF+

AAV2
TGSDGTRDHGLSPVTWT
LQRGNRPVTTADVNTQ
QAHQDTTKNA

k912

TGVMHSQASGLS

ko1

LALIQDSMRA
TVVSTQAGIGLS

TGSDMAHGTGLS
TGDGSPAAPGLS
TGMHVTMMAGLN
LANQEHVKNA
AAV5
LTHQDTTKNA
TGGHGSAPDGLS
TGGHDSSLDGLS

TGDGGTTMNGLS
TSPYSGSSDGLS
TGVMRSTNSGLN
AAV4

Source library
LS588

LS588
Anc-7mer
Anc-7mer

7m8

LS588
Anc-7mer

k916

AAV24YF+
AAV2

Anc-7mer

LS588
AAV2-7mer
k912
AAV5-7mer

k91

AAV2-7mer
AAV5-7mer
AAV5-7mer most
abundant
RPE-AAV5-7mer
AAV5-7mer
AAV2-7mer
AAV5
AAV2-7mer
RPE-AAV4-7mer
AAV4-7mer
AAV4-7mer most
abundant
AAV4-7mer
AAV4-7mer
AAV4

PCT/US2018/040115

Region
Central
Peripheral
Central
Peripheral
CONTROL
Central
Peripheral
CONTROL
CONTROL
CONTROL
Central
Peripheral
Peripheral
CONTROL
Peripheral
CONTROL
Central
Peripheral

CONTROL
Central
Central
Peripheral
CONTROL
Central
Central
Peripheral

CONTROL
Peripheral
Central

CONTROL
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FIG. 10 — Table 2

RPE

Fold increase in reads

(SEQ ID NO:
(SEQ ID NO:

(SEQ ID NO:

(SEQ ID NO:

(SEQ ID NO:
(SEQ ID NO:
(

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

(SEQ ID NO:

(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

(SEQ ID NO:

(SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:

(
(
(SEQ ID NO:
(
(

29) 33.65598086
35) 4.627963274
4) 4.155171929
5) 3.418111986
3.307311067
2) 2.250383296
26) 1.553340346
24) 1.039956858
31) 0.98426325
30) 0.691860699
0.584426815
0.569675877
0.563819035

: 28) 0.515236441

27) 0.475479014
25) 0.474443207
21) 0.405199224
9) 0.337284091
99) 0.334179068
8) 0.292104518

0.25410362

98) 0.208508888
0.195373303
0.175139543
0.171857536

23) 0.157923226
20) 0.115992687
6) 0.115792655
22) 0.046990066
100) 0.035004376

29/39

Insert

LQRGVRIPSVLEVNGQ

LALIQDSMRA
LTHQDTTKNA
QAHQDTTKNA
k91
LANQEHVKNA

NGAVADYTRGLSPATGT
TGLDATRDHGLSPVTGT
LQKADRQPGVVVVNCQ
LQRGNRPVTTADVNTQ

k916
AAV24YF+
AAV2

LQKNARPASTESVNFQ
TGGDPTRGTGLSPVTGA
TGSDGTRDHGLSPVTWT

TGVMHSQASGLS
TGGHDSSLDGLS
TGGHGSAPDGLS
TSPYSGSSDGLS
AAV5

TGDGGTTMNGLS
7m8

k912

AAV4

TGSDMAHGTGLS
TVVSTQAGIGLS
TGVMRSTNSGLN
TGDGSPAAPGLS
TGMHVTMMAGLN

PCT/US2018/040115

Source library Region
LS588 Central
AAV2-7mer Central
AAV2-7mer Central
AAV2-7mer Peripheral
ko1l CONTROL
AAV2-7mer Peripheral
Anc-7mer Peripheral
Anc-7mer Central
LS588 Peripheral
LS588 Peripheral
kole6 CONTROL
AAV24YF+ CONTROL
AAV2 CONTROL
LS588 Central
Anc-7mer Peripheral
Anc-7mer Central
AAV5-7mer Peripheral
AAV4-7mer Peripheral
RPE-AAV4-7mer Central
AAV4-7mer Peripheral
AAV5 CONTROL
AAV4-7mer most

abundant CONTROL
7m8 CONTROL
k912 CONTROL
AAV4 CONTROL
AAV5-7mer most

abundant CONTROL
AAV5-7mer Peripheral
AAV4-7mer Central
RPE-AAV5-7mer Central
AAV5-7mer Central
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FIG. 12k

FIG 12F NHP outer retina

(33.68) LQRGVRIPSVLEVNGQ
{4.63) LALIQDSMRA

{4.16) LTHODTTKNA

{3.42) QAHQDTTKNA

{3.31) LAHQDTTKNA

(2.25) LANQEHVKNA

(1.55) NGAVADYTRGLSPATGT
(1.04) TGLDATRDHGLSPVTGT
{0.88) LOKADROPGVVVVNCO
{0.69) LORGNRPVTTADVNTQ
{0.58) PAPQDTTKKA

{0.57) AAVZ4AYF+

{0.58) AAVZ control

{0.52) LQKNARPASTESVNFQ
{0.48) TGGDPTRGTGLSPVTGA
{047y TGSDGTRDHGLSPVTWT
{0.41) TGVMHSQASGLS
{0.34) TGGHDSSLDGLS
(0.25) AAVS control

(0.20) LALGETTRPA

(0.18) LAPDETTRSA

{0.17) AAV4 control

{0.12) TVWESTQAGIGLS
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SEQUENCE LISTING

<110> University of California - Berkeley
Schaffer, David V
Byrne, Leah C
Day, Timothy
Flannery, John G

<120> Adeno-Associated Virus Virions with Variant Capsid and Methods of
Use Thereof

<130> BERK-355WO0

<150> US 62/535,042
<151> 2017-07-20

<150> US 62/527,871
<151> 2017-06-30

<160> 143

<170> PatentIn version 3.5
<210> 1

<211> 733

<212> PRT

<213> Adeno-associated virus 2

<400> 1

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser
1 5 10 15

Glu Gly Ile Arg Gln Trp Trp Lys Leu Lys Pro Gly Pro Pro Pro Pro
20 25 30

Lys Pro Ala Glu Arg His Lys Asp Asp Ser Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Glu Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80
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Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Asp

Phe

100

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile
260

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln
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Asn Pro Tyr Leu Lys Tyr Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly
265

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn
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Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn
270

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr



Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asn

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr
450

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr
455
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Gly Tyr Phe Asp Phe Asn

280

Trp

Asn

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu
460
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285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln



Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ala

Arg

Asp

625

His

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asp

Asp

610

Gly

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

595

Val

His

Pro

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Tyr

Phe

Pro

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Thr

Leu

His

Gln
645

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Gln

Gln

Pro

630

Ile

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Gly

615

Ser

Leu
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Asp Gln Ser Arg Asn Trp Leu

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Val

600

Pro

Pro

Ile

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Leu

Ile

Leu

Lys

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Pro

Trp

Met

Asn
650

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Gly

Ala

Gly

635

Thr

Ser

Tyr

Ala

Leu

540

Lys

Ala

Arg

Met

Lys

620

Gly

Pro
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Ala

His

Ser

525

Ile

Val

Thr

Gln

Val

605

Ile

Phe

Val

Asp

Leu

510

His

Phe

Met

Glu

Ala

590

Trp

Pro

Gly

Pro

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Gln

His

Leu

Ala
655

Gly
480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr

Asp

Thr

Lys

640

Asn



Pro

Tyr

Glu

Asn

705

Ser

Ser

Ser

Asn

690

Lys

Glu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Thr Thr
660

Thr Gly
675

Ser Lys

Ser Val

Pro Arg

2
10
PRT

Phe

Gln

Arg

Asn

Pro
725

Ser

Val

Trp

Val

710

Ile
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Ala Ala

Ser Val
680

Asn Pro
695

Asp Phe

Gly Thr

Artificial sequence

synthetic sequence

2

Lys Phe Ala Ser Phe Ile
665 670

Glu Ile Glu Trp Glu Leu
685

Glu Ile Gln Tyr Thr Ser
700

Thr Val Asp Thr Asn Gly
715

Arg Tyr Leu Thr Arg
730

Leu Ala Asn Gln Glu His Val Lys Asn Ala

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>
cgcaacagga agcaacaccg

3
20
DNA

5

Artificial sequence

synthetic sequence

3

10
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Thr Gln

Gln Lys

Asn Tyr

Val Tyr
720

20
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<210> 4
<211> 10
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 4

Leu Thr His Gln Asp Thr Thr Lys Asn Ala
1 5 10

<210> 5

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 5

Gln Ala His Gln Asp Thr Thr Lys Asn Ala
1 5 10

<210> 6

<211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 6

Thr Gly Val Met Arg Ser Thr Asn Ser Gly Leu Asn
1 5 10

210> 7

211> 12

<212> PRT

<213> Artificial sequence

<220>
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<223> synthetic sequence

<400> 7

Thr Gly Glu Val Asp Leu Ala Gly Gly Gly Leu Ser
1 5 10

<210> 8

211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 8

Thr Ser Pro Tyr Ser Gly Ser Ser Asp Gly Leu Ser
1 5 10

<210> 9

<211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 9

Thr Gly Gly His Asp Ser Ser Leu Asp Gly Leu Ser
1 5 10

<210> 10

211> 224

<212> PRT

<213> Homo sapiens

<400> 10
Met Ser Arg Lys Ile Glu Gly Phe Leu Leu Leu Leu Leu Phe Gly Tyr
1 5 10 15

Glu Ala Thr Leu Gly Leu Ser Ser Thr Glu Asp Glu Gly Glu Asp Pro
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Trp

Leu

Tyr

65

Ile

Thr

Leu

Glu

Asp

145

Leu

Tyr

Pro

Arg

Tyr

Trp

50

His

Thr

Ala

Ser

Ile

130

Glu

Asn

Gly

Ile

Ile

Gln

35

Ser

Lys

Cys

Asn

Lys

115

Lys

Trp

Trp

Asn

Ile

195

Ala

20

Lys

Ala

Pro

Ser

Lys

100

Phe

Val

Met

Ile

Ser

180

Ser

Ile

Ala

Gly

Leu

Asn

85

Ala

Gln

Ile

Thr

Tyr

165

Asp

Arg

Arg

Cys

Ala

Gly

70

Pro

Arg

Asp

Ser

Lys

150

Tyr

Arg

Phe

Met

Lys

Thr

55

Phe

Glu

Leu

Ser

Gly

135

Tyr

Lys

Thr

Ile

Glu
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Cys

40

Ser

Glu

Gln

Asn

Ser

120

Ile

Ser

Asp

Ser

Arg

200

Leu

25

Asp Cys

Leu Asp

Ser Gly

Tyr Val
90

Ser Gln
105

Gln Trp

Leu Thr

Val Gln

Gln Thr
170

Thr Val
185

Leu Ile

Gln

Cys

Glu

75

Gly

Gly

Leu

Gln

Tyr

155

Gly

Gln

Pro

Gly

Ile

60

Val

Trp

Phe

Gln

Gly

140

Arg

Asn

Asn

Leu

Leu Glu Cys Val
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Gly

45

Pro

Thr

Tyr

Gly

Ile

125

Arg

Thr

Asn

Leu

Gly
205

Ser

30

Pro

Glu

Pro

Ser

Cys

110

Asp

Cys

Asp

Arg

Leu

190

Trp

Lys

Asn

Cys

Asp

Ser

95

Ala

Leu

Asp

Glu

Val

175

Arg

His

Cys

Ala

Pro

Gln

80

Trp

Trp

Lys

Ile

Arg

160

Phe

Pro

Val

Ala



210

<210>
<211>
<212>
<213>

<400>

11
247
PRT
Homo

11

Met Thr Ile

1

Lys

Ala

Pro

His

65

Glu

Ser

Tyr

His

Ser
145

Ala

Tyr

Lys

50

Val

Glu

Ser

Lys

Ser

130

Glu

Ala

Pro

35

Ala

Ile

Asn

Gln

Asn

115

Asp

Trp

sapiens

Leu

Pro

20

Gly

Gly

Glu

Asn

Val

100

Tyr

Pro

Val

Phe

Met

Val

Ser

Glu

Lys

85

Pro

Leu

Ala

Thr

Leu

Lys

Arg

Arg

Leu

70

Asp

Leu

Asp

Arg

Ala
150

215

Thr

Glu

Thr

Gly

55

Leu

Ala

Glu

Ala

Arg

135

Ala
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Met

Ala

His

40

Leu

Asp

Asp

Pro

Ala

120

Gly

Asp

Val

Asn

25

Gly

Thr

Glu

Leu

Pro

105

Asn

Glu

Lys

Ile

10

Ile

Thr

Ser

Asp

Tyr

90

Leu

Met

Leu

Lys

220

Ser Tyr

Arg Gly

Leu Glu

Leu Ala
60

His Lys
75

Thr Ser

Leu Phe

Ser Met

Ser Val

140

Thr Ala
155
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Phe

Gln

Ser

45

Val

Arg

Leu

Met

125

Cys

Val

Gly

Gly

30

Val

Thr

Arg

Val

Leu

110

Val

Asp

Asp

Cys

15

Gly

Asn

Phe

Pro

Met

95

Glu

Leu

Ser

Met

Met

Leu

Gly

Glu

Asn

80

Leu

Glu

Arg

Ile

Ser
160



Gly

Leu

Lys

Arg

Arg

225

Leu

Gly

Lys

Glu

Thr

210

Ile

Thr

<210>
<211>
<212>
<213>

<400>

Thr

Gln

Gly
195

Thr

Gly

Ile

12
533
PRT
Homo

12

Met Ser Ile

1

Glu Thr Val

Arg Ile Pro

35

Leu Phe Glu

50

Val

Tyr

180

Cys

Gln

Trp

Lys

Thr

165

Phe

Arg

Ser

Arg

Arg
245

sapiens

Gln Val

Glu
20

Leu

Val

Glu

Trp

Gly

Val

Tyr

Gly

Tyr

Phe

230

Gly

Glu

Leu

Leu

Ser

Leu

Glu

Ile

Val

215

Ile

Arg

His

Ser

Thr

Glu
55
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Glu Lys Val Pro Val Ser Lys

Thr

Asp

200

Arg

Arg

Pro

Ser

Gly

40

Pro

Lys

185

Lys

Ala

Ile

Ala

Pro

25

Ser

Phe

170

Cys

Arg

Leu

Asp

Gly

10

Leu

Leu

Tyr

Asn

His

Thr

Thr
235

Gly

Thr

Leu

His

Pro

Trp

Met

220

Ser

Tyr

Ala

Arg

Leu
60
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Met

Asn

205

Asp

Cys

Lys

His

Cys

45

Phe

Gly

190

Ser

Ser

Val

Lys

Val

30

Gly

Asp

Gly

175

Tyr

Gln

Lys

Cys

Leu

15

Thr

Pro

Gly

Gln

Thr

Cys

Lys

Thr
240

Phe

Gly

Gly

Gln



Ala

65

Arg

Arg

Lys

Thr

Ala

145

Glu

Ala

Gly

Ile

Ile

225

His

Leu

Arg

Ile

Asn

Asp

130

Cys

Thr

Thr

Asn

Pro

210

Val

Ser

Leu

Phe

Val

Ile

115

Asn

Thr

Ile

Ala

Cys

195

Pro

Val

Phe

His

Ile

Ile

100

Phe

Ala

Glu

Lys

His

180

Phe

Leu

Gln

Gly

Lys

Arg

85

Thr

Ser

Leu

Thr

Gln

165

Pro

Gly

Gln

Phe

Leu
245

Phe

70

Thr

Glu

Arg

Val

Asn

150

Val

His

Lys

Ala

Pro

230

Thr

Asp

Asp

Phe

Phe

Asn

135

Phe

Asp

Ile

Asn

Asp

215

Cys

Pro
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Phe Lys Glu Gly His Val Thr

Ala

Gly

Phe

120

Val

Ile

Leu

Glu

Phe

200

Lys

Ser

Asn

Tyr

Thr

105

Ser

Tyr

Thr

Cys

Asn

185

Ser

Glu

Asp

Tyr

Val

90

Cys

Tyr

Pro

Lys

Asn

170

Asp

Ile

Asp

Arg

Ile
250

75

Arg

Ala

Phe

Val

Ile

155

Tyr

Gly

Ala

Pro

Phe

235

Val

Ala

Phe

Arg

Gly

140

Asn

Val

Thr

Tyr

Ile

220

Lys

Phe
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Met

Pro

Gly

125

Glu

Pro

Ser

Val

Asn

205

Ser

Pro

Val

Thr

Asp

110

Val

Asp

Glu

Val

Tyr

190

Ile

Lys

Ser

Glu

Tyr

Glu

95

Pro

Glu

Tyr

Thr

Asn

175

Asn

Val

Ser

Tyr

Thr
255

His

80

Cys

Val

Tyr

Leu

160

Gly

Ile

Lys

Glu

Val

240

Pro



Val

Ala

Leu

Arg

305

Asn

Val

Val

Val

Thr

385

Ile

Glu

Tyr

Lys

Asn

His

290

Thr

Gly

Tyr

Lys

Leu

370

Leu

Trp

Phe

Ala

Ile

Tyr

275

Ile

Ser

Phe

Asn

Lys

355

Pro

Pro

Leu

Pro

Tyr
435

Asn

260

Met

Ala

Pro

Leu

Tyr

340

Asn

Leu

Asn

Glu

Gln

420

Gly

Leu

Asp

Asp

Phe

Ile

325

Leu

Ala

Asn

Thr

Pro

405

Ile

Leu

Phe

Cys

Lys

Asn

310

Val

Tyr

Arg

Ile

Thr

390

Glu

Asn

Gly

Lys

Phe

Lys

295

Leu

Asp

Leu

Lys

Asp

375

Ala

Val

Tyr

Leu
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Phe

Glu

280

Arg

Phe

Leu

Ala

Ala

360

Lys

Thr

Leu

Gln

Asn
440

Leu Ser Ser Trp Ser Leu

265

Ser Asn

Lys Lys

His His

Cys Cys
330

Asn Leu
345

Pro Gln

Ala Asp

Ala Ile

Phe Ser
410

Lys Tyr
425

His Phe

Glu

Tyr

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Cys

Val

Thr

Leu

300

Asn

Lys

Glu

Glu

Gly

380

Cys

Pro

Gly

Pro
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Met

285

Asn

Thr

Gly

Asn

Val

365

Lys

Ser

Arg

Lys

Asp
445

270

Gly

Asn

Tyr

Phe

Trp

350

Arg

Asn

Asp

Gln

Pro

430

Arg

Trp

Val

Lys

Glu

Glu

335

Glu

Arg

Leu

Glu

Ala

415

Tyr

Leu

Gly

Trp

Tyr

Asp

320

Phe

Glu

Tyr

Val

Thr

400

Phe

Thr

Cys



Lys

Ser

465

Glu

Gln

Val

Leu

Leu

450

Tyr

Asp

Lys

Ala

Phe
530

<210>
<211>
<212>
<213>

<400>

Asn

Pro

Asp

Pro

Arg
515

Lys

13
346
PRT
Homo

13

Met Ala Leu

1

Ala Gln Gly

Ile Ile Phe

35

Ser Asp Val

50

Val

Ser

Gly

Ala

500

Ala

Lys

Lys

Glu

Val

485

Tyr

Glu

Ser

sapiens

Leu

Leu

20

Ser

Met

Lys

Trp

Leu

Asn

Thr

Pro

470

Val

Leu

Val

Val

Leu

Gly

Asn

Lys

455

Ile

Leu

Leu

Glu

Lys

Met

Leu

Ser
55
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Glu Thr Trp Val

Phe

Ser

Ile

Ile
520

Phe

Asn

Phe

40

Glu

Val

Val

Leu

505

Asn

Asp

Trp

25

Leu

Ser

Ser

Val

490

Asn

Ile

Gln

10

Phe

Lys

His

His

475

Val

Ala

Pro

Lys

Ser

Ile

Phe

Trp Gln Glu

460

Pro

Ser

Lys

Val

Lys

Val

Glu

Val
60
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Asp

Pro

Asp

Thr
525

Arg

Leu

Leu

45

Pro

Ala

Gly

Leu

510

Phe

Val

Ala

30

Arg

Asn

Pro

Leu

Ala

495

Ser

His

Lys

15

Gly

Lys

Ser

Asp

Glu

480

Gly

Glu

Gly

Leu

Ile

Arg

Leu



Ile

65

Ile

Trp

Phe

Thr

Asp

145

Ile

Ile

Lys

Val

Tyr

225

Glu

Gly

Cys

Leu

Leu

Leu

130

Thr

Glu

Gln

Asp

Pro

210

Gln

Glu

Met

Tyr

Lys

Val

115

Gly

Pro

Phe

Trp

Arg

195

Phe

Ile

Leu

Gly

Asp

Pro

100

Ala

Gln

Gly

Lys

Ile

180

Ile

Ser

Thr

Asn

Val

Ala

85

Tyr

Leu

Gly

Arg

Cys

165

Ser

Lys

Cys

Asn

Leu
245

Leu

70

Leu

Leu

Cys

Leu

Cys

150

Cys

Asn

Ser

Cys

Asn

230

Trp

Ser

Asp

Ala

Cys

Lys

135

Phe

Gly

Arg

Asn

Asn

215

Ser

Val
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Cys Val Phe Asn Ser Leu Ala

Pro

Ile

Phe

120

Asn

Met

Asn

Tyr

Val

200

Pro

Ala

Arg

Ala

Cys

105

Leu

Gly

Lys

Asn

Leu

185

Asp

Ser

His

Gly

Lys

90

Val

Leu

Met

Lys

Gly

170

Asp

Gly

Ser

Tyr

Cys
250

75

Tyr

Leu

Arg

Lys

Thr

155

Phe

Phe

Arg

Pro

Ser

235

Arg

Ala

Phe

Gly

Tyr

140

Ile

Arg

Ser

Tyr

Arg

220

Tyr

Ala
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Arg

Asn

Ser

125

Tyr

Asp

Asp

Ser

Leu

205

Pro

Asp

Ala

Trp

Ile

110

Leu

Arg

Met

Trp

Lys

190

Val

Cys

His

Leu

Gly

Lys

95

Ile

Glu

Asp

Leu

Phe

175

Glu

Asp

Ile

Gln

Leu
255

Lys

80

Pro

Leu

Asn

Thr

Gln

160

Glu

Val

Gly

Gln

Thr

240

Ser



Tyr

Trp

Ser

Gly

305

Glu

Ala

Tyr

Leu

Leu

290

Trp

Ser

Asp

<210>
<211>
<212>
<213>

<400>

Ser

Phe
275

Asp

Leu

Val

Ala

14
470
PRT
Homo

14

Met Ser His

1

Tyr

Ser

Ala

Ala

Arg

Tyr

Ser

50

Gly

Arg

Ser

35

Pro

Ala

Ser

260

Glu

Gly

Leu

Lys

Gly
340

Leu

Val

Val

Glu

Lys

325

Gln

sapiens

His

Thr

20

Ser

Ser

Gly

Pro

Phe

Ser

Ser

Ala

Met

Thr

Ser

Arg

310

Leu

Ala

Ser

Gly

Ser

Ser

Leu

Asn

Ile

Asn

295

Ser

Gly

Pro

Gly

Pro

Arg

Val

55

Leu
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Ser Met Gly Val Val Thr Leu

Thr

280

Pro

Val

Lys

Glu

Leu

Pro

Phe

40

Arg

Arg

265

Ile

Glu

Pro

Gly

Ala
345

Arg

Pro

25

Ser

Leu

Leu

Gly

Glu

Glu

Asn

330

Gly

Ala

10

Ser

Ser

Gly

Leu

Ser

Thr

315

Gln

Gly

Leu

Ser

Ser

Arg

Glu

300

Trp

Val

Phe

Ser

Arg

Phe
60

Pro Ser Glu
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Tyr

285

Ser

Lys

Glu

Ser

Pro

Leu

45

Arg

Arg

270

Leu

Glu

Ala

Ala

Ser

Gly

30

Leu

Ser

Leu

Leu

Gln

Ser

Phe

Glu
335

Thr

15

Ala

Gly

Pro

Asp

Ile

Thr

Gln

Leu
320

Ser

Phe

Ser

Arg

Phe



65

Ser

Glu

Glu

Leu

Gln

145

Glu

Ala

Ala

Leu

Ile

225

Val

Val

Met

Lys

Lys

Ser

130

Gln

Arg

Ala

Glu

Ser

210

Glu

Ser

Lys

Ala

Gln

Val

115

Gln

Glu

Asp

Leu

His

195

Arg

Phe

Val

Pro

Glu

Glu

100

Arg

Ala

Leu

Arg

Lys

180

Asn

Leu

Leu

Glu

Glu

Ala

85

Leu

Phe

Arg

Arg

Val

165

Gln

Leu

Glu

Lys

Ser

245

Leu

70

Leu

Gln

Leu

Gly

Glu

150

Gln

Arg

Val

Leu

Lys

230

Gln

Thr

Asn

Glu

Glu

Gln

135

Leu

Val

Leu

Leu

Glu

215

Leu

Gln

Ala
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Gln

Leu

Gln

120

Glu

Arg

Glu

Glu

Phe

200

Arg

His

Val

Ala

Glu

Asn

105

Gln

Pro

Arg

Arg

Glu

185

Arg

Lys

Glu

Gln

Leu

Phe

90

Asp

Asn

Ala

Glu

Asp

170

Glu

Lys

Ile

Glu

Gln
250

75

Leu

Arg

Ala

Arg

Leu

155

Gly

Thr

Asp

Glu

Glu

235

Val

Ala

Phe

Ala

Ala

140

Glu

Leu

Arg

Val

Ser

220

Leu

Glu

Arg Asp Ile
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Thr

Ala

Leu

125

Asp

Leu

Ala

Lys

Asp

205

Leu

Arg

Val

Arg

Arg

Asn

110

Arg

Gln

Leu

Glu

Arg

190

Asp

Met

Asp

Glu

Ala

Ser

95

Phe

Gly

Leu

Gly

Asp

175

Glu

Ala

Asp

Leu

Ala

255

Gln

80

Asn

Ile

Glu

Cys

Arg

160

Leu

Asp

Thr

Glu

Gln

240

Thr

Tyr



Glu

Ser

Leu

305

Ser

Leu

Gly

Lys

Val

385

Glu

Leu

His

Glu

Ser

Lys

290

Arg

Leu

Arg

Tyr

Glu

370

Lys

Gly

Asn

Ser

Val

Ile

275

Tyr

Gln

Thr

Gln

Gln

355

Glu

Met

Glu

Ile

Arg

435

Val

260

Ala

Ala

Ala

Cys

Leu

340

Ala

Met

Ala

Glu

Lys

420

Lys

Thr

Ala

Asp

Lys

Glu

325

Arg

Gly

Ala

Leu

Ser

405

Thr

Thr

Glu

Lys

Leu

Gln

310

Val

Glu

Ala

Arg

Asp

390

Arg

Thr

Val

Ser

Asn

Ser

295

Glu

Asp

Leu

Ala

His

375

Ile

Ile

Val

Leu

Gln

BERK-355W0_Seqlist_ST25.txt

Leu

280

Asp

Met

Gly

Glu

Arg

360

Leu

Glu

Ser

Pro

Ile

440

Lys

265

Gln

Ala

Asn

Leu

Glu

345

Leu

Arg

Ile

Val

Glu

425

Lys

Glu

Glu

Ala

Glu

Arg

330

Gln

Glu

Glu

Ala

Pro

410

Val

Thr

Ala

Asn

Ser

315

Gly

Phe

Glu

Tyr

Thr

395

Val

Glu

Ile

Glu

Arg

300

Arg

Thr

Ala

Glu

Gln

380

Tyr

His

Pro

Glu

Gln Arg Ser
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Glu

285

Asn

Arg

Asn

Leu

Leu

365

Glu

Arg

Ser

Pro

Thr

445

Glu

270

Trp

His

Gln

Glu

Glu

350

Arg

Leu

Lys

Phe

Gln

430

Arg

Leu

Tyr

Glu

Ile

Ala

335

Ala

Gln

Leu

Leu

Ala

415

Asp

Asn

Asp

Lys

Ala

Gln

320

Leu

Gly

Leu

Asn

Leu

400

Ser

Ser

Gly

Lys



450

Ser Ser Ala

465

<210>
<211>
<212>
<213>

<400>

15
1286
PRT
Homo

15

Met Ser His

1

Ile

Lys

Ser

Trp

65

Leu

Leu

Leu

His

Asp

Thr

Phe

50

Lys

Thr

Ser

Ser

Cys
130

Ala

Gln

35

Phe

Gln

Ala

Glu

Met

115

Val

His

Ser

sapiens

Leu

Ile

20

Pro

Arg

Gln

Ala

Thr

100

His

Gly

Val

Pro

Pro

Leu

Asp

Gly

85

Ala

Gln

Pro

Tyr
470

Asp

Leu

Leu

Arg

Glu

70

Arg

Arg

Arg

Ala

455

Pro

Val

Ser

Glu

55

Ile

Asp

Arg

Pro

Ser
135
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Thr

Leu

Arg

40

Asp

Lys

Leu

Gly

Gln

120

Pro

Ser

Pro

25

Met

His

Arg

Arg

Gln

105

Met

Arg

Gly

10

Ala

Asn

Met

Leu

Val

90

Lys

His

Arg

Asp

Ser

Arg

Leu

Arg

75

Ala

Ala

Arg

Ala

460

Leu

Lys

Glu

Val

60

Thr

Glu

Gly

Leu

Gln
140
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Pro

Gly

Glu

45

Lys

Thr

Glu

Trp

Gln

125

Pro

Val

Lys

30

Leu

Glu

Leu

Ala

Arg

110

Gly

Arg

Arg

15

Asn

Glu

Leu

Leu

Ala

95

Gln

His

Val

Asp

Met

Asp

Ser

Arg

80

Pro

Arg

Phe

Gln



Val

145

Pro

Phe

Pro

Val

His

225

Pro

Leu

Lys

Ser

Glu

305

Ala

Gly

Lys

Lys

Ser

Ile

210

Ile

Glu

Glu

Val

Leu

290

Thr

Leu

His

Arg

Glu

Glu

195

Ser

Met

Lys

Cys

Glu

275

Val

Leu

Leu

Arg

Gly

His

180

Leu

Met

Ala

Met

Ala

260

Leu

Met

Leu

Lys

Gln

Pro

165

Ala

Val

Ala

Ser

Trp

245

Gln

Ile

Thr

Gln

Gln
325

Leu

150

Arg

Thr

Ser

Lys

Asn

230

Pro

Lys

Arg

Lys

Lys

310

Val

His

Asp

Asn

Gly

Pro

215

Thr

Lys

Ala

Leu

Ala

295

Asn

Asn
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Thr Ala Gly Ala Pro Val Pro

Arg

Glu

Ser

200

Ile

Met

Asp

Ala

Lys

280

Gln

Gln

Glu

Leu

Asn

185

Asn

Gly

Gln

Glu

Glu

265

Lys

Leu

Gly

Leu

Ser

170

Arg

Ser

Leu

Val

Asn

250

Leu

Leu

Thr

Ile

Arg
330

155

Tyr Thr

Gly Glu

Ile Ile

Cys Met
220

Glu Glu
235

Phe Glu

Arg Ala

Leu His

Glu val
300

Leu Ser
315

Ala Glu
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Ala

Val

Ser

205

Pro

Pro

Gln

Ser

Glu

285

Gln

Ala

Leu

Pro

Ala

190

Phe

Asn

Pro

Arg

Ile

270

Arg

Glu

Ala

Lys

Glu

Pro

175

Ser

Ser

Ser

Ser

255

Lys

Asn

Ala

His

Glu
335

Lys

160

Ser

Lys

Ser

Ala

Ser

240

Ser

Glu

Ala

Tyr

Glu

320

Glu



Ser

Leu

Lys

Met

385

Leu

Leu

Arg

Leu

Ile

465

Val

Glu

Ala

Lys

Gln

Glu

370

Leu

Ile

Asp

Glu

Gln

450

Ser

Leu

Glu

Glu

Lys

Met

355

Arg

Asp

Ala

Ala

Lys

435

Lys

Gln

Gln

Lys

Thr
515

Ala

340

Thr

Lys

Ser

Glu

Glu

420

Ala

His

Pro

Glu

Lys

500

Thr

Val

Leu

Leu

Ser

Gln

405

Leu

Gln

Lys

Pro

Asn

485

Leu

Leu

Ser

Lys

Leu

Asp

390

Leu

Glu

Asn

Gln

Asp

470

Thr

Ser

Glu

Leu

Glu

Asn

375

Ser

Gln

Asp

Glu

Glu

455

Gln

Gln

Leu
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Lys

Phe

360

Asp

Ser

Gln

Lys

Asp

449

Val

Gln

Ile

Val

Glu
520

Ser Gln Leu Glu Asp Val

345

Gln Glu

Asn Tyr

Ser Gln

Gln Vval
410

Arg Lys
425

Leu Lys

Glu Leu

Ser Glu

Glu Pro

490

Leu Asn
505

Arg

Asp

Pro

395

Ser

Val

Leu

Leu

Pro

475

Ser

Glu

Val

Lys

380

His

Gln

Leu

Glu

Gln

460

Ala

Glu

Leu

Lys Thr Arg Asp
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Glu

365

Leu

Trp

Leu

Leu

Val

445

Asn

Thr

Pro

Gln

Met
525

350

Asp

Leu

Ser

Gln

Glu

430

Thr

Ala

His

Lys

Val

510

Leu

Ser

Leu

Glu

Asn

Asp

415

Leu

Asn

Ala

Pro

Asn

495

Ser

Ile

Ile

Glu

Ser

Glu

400

Gln

Ser

Ile

Thr

Ala

480

Gln

His

Leu



Gln

Thr

545

Leu

Gly

Val

Ala

Glu

625

Ala

Ser

Gln

Leu

Gln
705

Arg

530

Lys

Thr

Ile

Ala

His

610

Asn

Leu

Phe

Pro

Phe

690

Ala

Lys

Ala

Arg

Leu

Tyr

595

Gly

Leu

Ala

Tyr

Leu

675

Leu

Met

Ile

Asp

Leu

Arg

580

Gly

Asp

Phe

Gln

Asp

660

Tyr

His

Ala

Asn

Asn

Leu

565

Ser

Thr

Glu

Glu

Ala

645

Phe

Asp

Tyr

Ser

Val

Asp

550

Asp

His

Arg

Asp

Leu

630

Gly

Glu

Phe

Leu

Glu
710

Cys

535

Asn

Leu

Asp

Pro

Lys

615

His

Asp

Thr

Thr

Gln

695

His

BERK-355W0_Seqlist_ST25.txt

Tyr Gln Glu Glu

Arg

Lys

Leu

Leu

600

Val

Ile

Thr

His

Ser

680

Glu

Ser

Asp

Asn

Pro

585

Ser

Asp

His

Gln

Cys

665

Gln

Ala

Thr

His

Asn

570

Thr

Leu

Ile

Gln

Pro

650

Thr

Tyr

Ser

Leu

540

Lys Glu
555

Arg Ile

Ser Glu

Cys Leu

Ser Leu
620

Ala Phe
635

Thr Thr

Pro Leu

Val Met

Ala Arg

700

Ala Ala
715

Page 21

Lys

Lys

Gln

Glu

605

Leu

Leu

Phe

Ser

Glu

685

Leu

Leu Glu Ala

Leu

Gln

Leu

590

Thr

His

Thr

Cys

Val

670

Thr

Asp

Trp

Met

Glu

Leu

575

Lys

Leu

Gln

Ser

Thr

655

Gly

Asp

Ile

Ile

Met

Arg

560

Glu

Asp

Pro

Gly

Ala

640

Tyr

Pro

Ser

His

Cys
720



Phe

Leu

Arg

Lys

Ala

785

Leu

Gly

Asp

Asp

Leu

865

Glu

Ala

Asp

Ile

Leu

Lys

770

Gln

Trp

Thr

His

Gln

850

Arg

Pro

Lys

Arg

Gly

Arg

755

Ala

Glu

Ile

Gln

Asp

835

Ala

Arg

Gly

Asn

Val

Ala

740

Phe

Gln

Glu

Glu

Pro

820

Thr

Arg

Glu

Ser

Glu
900

Leu

725

Gly

Pro

Val

Glu

Ile

805

Ser

Ala

Phe

Ala

Tyr

885

Ser

Glu

Gly

Ile

Tyr

Phe

790

Thr

Pro

Ile

Pro

Leu

870

Leu

Ile

Thr

Glu

Lys

Leu

775

Arg

Lys

Tyr

Ile

Val

855

Ser

Gly

Lys

BERK-355W0_Seqlist_ST25.txt

Val Glu Lys Val His Gly Leu

Glu

Pro

760

Ser

Ser

Cys

Ala

Pro

840

Leu

Ile

Arg

Gly

Phe

745

Ser

Thr

Glu

Cys

Val

825

Ala

Val

His

Ala

Asp
905

730

Gly

Leu

Asp

Ser

Gly

810

Tyr

Ser

Thr

Val

Arg

890

Phe

Val

Gln

Val

Trp

795

Leu

Arg

Asn

Ser

Phe

875

Val

Asn

Leu

Ala

Leu

780

Glu

Arg

Phe

Asn

Asp

860

Asp

Pro

Leu

Page 22

Glu

Cys

765

Gly

Pro

Ser

Phe

Pro

845

Leu

Asp

Leu

Thr

Tyr

750

Asn

Gly

Gln

Arg

Thr

830

Tyr

Asp

Glu

Leu

Asp
910

Ala

735

Trp

Lys

Arg

Asn

Trp

815

Phe

Phe

His

Asp

Pro

895

Pro

Thr

Met

Arg

Lys

Glu

800

Leu

Ser

Arg

Tyr

Leu

880

Leu

Ala



BERK-355W0_Seqlist_ST25.txt

Glu Lys Pro Asn Gly Ser Ile Gln Val Gln Leu Asp Trp Lys Phe Pro
915 920 925

Tyr Ile Pro Pro Glu Ser Phe Leu Lys Pro Glu Ala Gln Thr Lys Gly
930 935 940

Lys Asp Thr Lys Asp Ser Ser Lys Ile Ser Ser Glu Glu Glu Lys Ala
945 950 955 960

Ser Phe Pro Ser Gln Asp Gln Met Ala Ser Pro Glu Val Pro Ile Glu
965 970 975

Ala Gly Gln Tyr Arg Ser Lys Arg Lys Pro Pro His Gly Gly Glu Arg
980 985 990

Lys Glu Lys Glu His Gln Val Val Ser Tyr Ser Arg Arg Lys His Gly
995 1000 1005

Lys Arg 1Ile Gly Val Gln Gly Lys Asn Arg Met Glu Tyr Leu Ser
1010 1015 1020

Leu Asn Ile Leu Asn Gly Asn Thr Pro Glu Gln Val Asn Tyr Thr
1025 1030 1035

Glu Trp Lys Phe Ser Glu Thr Asn Ser Phe Ile Gly Asp Gly Phe
1040 1045 1050

Lys Asn Gln His Glu Glu Glu Glu Met Thr Leu Ser His Ser Ala
1055 1060 1065

Leu Lys Gln Lys Glu Pro Leu His Pro Val Asn Asp Lys Glu Ser
1070 1075 1080

Ser Glu Gln Gly Ser Glu Val Ser Glu Ala Gln Thr Thr Asp Ser
1085 1090 1095
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Asp Asp Val Ile Val Pro Pro Met Ser Gln Lys Tyr Pro Lys Ala
1100 1105 1110

Asp Ser Glu Lys Met Cys Ile Glu Ile Val Ser Leu Ala Phe Tyr
1115 1120 1125

Pro Glu Ala Glu Val Met Ser Asp Glu Asn Ile Lys Gln Val Tyr
1130 1135 1140

Val Glu Tyr Lys Phe Tyr Asp Leu Pro Leu Ser Glu Thr Glu Thr
1145 1150 1155

Pro Val Ser Leu Arg Lys Pro Arg Ala Gly Glu Glu Ile His Phe
1160 1165 1170

His Phe Ser Lys Val Ile Asp Leu Asp Pro Gln Glu Gln Gln Gly
1175 1180 1185

Arg Arg Arg Phe Leu Phe Asp Met Leu Asn Gly Gln Asp Pro Asp
1190 1195 1200

Gln Gly His Leu Lys Phe Thr Val Val Ser Asp Pro Leu Asp Glu
1205 1210 1215

Glu Lys Lys Glu Cys Glu Glu Val Gly Tyr Ala Tyr Leu Gln Leu
1220 1225 1230

Trp Gln Ile Leu Glu Ser Gly Arg Asp Ile Leu Glu Gln Glu Leu
1235 1240 1245

Asp Ile Val Ser Pro Glu Asp Leu Ala Thr Pro Ile Gly Arg Leu
1250 1255 1260

Lys Val Ser Leu Gln Ala Ala Ala Val Leu His Ala 1Ile Tyr Lys
1265 1270 1275
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Glu Met Thr Glu Asp Leu Phe Ser
1280 1285

<210> 16

<211> 653

<212> PRT

<213> Homo sapiens

<400> 16
Met Ala Asp Thr Leu Pro Ser Glu Phe Asp Val Ile Val Ile Gly Thr
1 5 10 15

Gly Leu Pro Glu Ser Ile Ile Ala Ala Ala Cys Ser Arg Ser Gly Arg
20 25 30

Arg Val Leu His Val Asp Ser Arg Ser Tyr Tyr Gly Gly Asn Trp Ala
35 40 45

Ser Phe Ser Phe Ser Gly Leu Leu Ser Trp Leu Lys Glu Tyr Gln Glu
50 55 60

Asn Ser Asp Ile Val Ser Asp Ser Pro Val Trp Gln Asp Gln Ile Leu
65 70 75 80

Glu Asn Glu Glu Ala Ile Ala Leu Ser Arg Lys Asp Lys Thr Ile Gln
85 90 95

His Val Glu Val Phe Cys Tyr Ala Ser Gln Asp Leu His Glu Asp Val
100 105 110

Glu Glu Ala Gly Ala Leu Gln Lys Asn His Ala Leu Val Thr Ser Ala
115 120 125

Asn Ser Thr Glu Ala Ala Asp Ser Ala Phe Leu Pro Thr Glu Asp Glu
130 135 140
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Ser

145

Ser

Glu

Ala

Gln

Arg

225

Leu

Phe

Gln

Met

Tyr

305

Tyr

Leu

Asp

Lys

Glu

Pro

210

Arg

Leu

Lys

Val

Val

290

Glu

Glu

Ser

Pro

Glu

Asp

195

Lys

Phe

Ile

Asn

Pro

275

Glu

Lys

Tyr

Thr

Glu

Asn

180

Met

Lys

Asn

Asp

Ile

260

Cys

Lys

Tyr

Leu

Met

Asn

165

His

Ser

Asn

Ile

Leu

245

Thr

Ser

Arg

Pro

Lys
325

Ser

150

Ala

Cys

Glu

Arg

Asp

230

Leu

Arg

Arg

Met

Asp

310

Thr

Cys

Leu

Asp

Asn

Ile

215

Leu

Ile

Ile

Ala

Leu

295

Glu

Gln

BERK-355W0_Seqlist_ST25.txt

Glu Met Leu Thr Glu Gln Thr

Glu

Asp

Val

200

Thr

Val

Lys

Leu

Asp

280

Met

Tyr

Lys

Val

Lys

185

Pro

Tyr

Ser

Ser

Ala

265

Val

Lys

Lys

Leu

Asn

170

Thr

Ile

Ser

Lys

Asn

250

Phe

Phe

Phe

Gly

Thr
330

155

Gly

Cys

Ala

Gln

Leu

235

Val

Arg

Asn

Leu

Tyr

315

Pro

Ala

Val

Glu

Ile

220

Leu

Ser

Glu

Ser

Thr

300

Glu

Asn
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Glu

Pro

Asp

205

Ile

Tyr

Arg

Gly

Lys

285

Phe

Glu

Leu

Val

Ser

190

Thr

Lys

Ser

Tyr

Arg

270

Gln

Cys

Ile

Gln

Pro

Thr

175

Thr

Thr

Glu

Arg

Ala

255

Val

Leu

Met

Thr

Tyr
335

Ser

160

Gly

Ser

Glu

Gly

Gly

240

Glu

Glu

Thr

Glu

Phe

320

Ile



Val

Asp

Gly

Gln

385

Arg

Lys

Leu

Tyr

Lys

465

Glu

Met

Ser

Met

Gly

Asn

370

Cys

His

Ala

Val

Arg

450

Thr

Pro

Thr

Lys

His

Leu

355

Thr

Phe

Ser

Ile

Glu

435

Gln

Asp

Gly

Cys

Thr
515

Ser

340

Lys

Pro

Cys

Val

Ile

420

Asp

Ile

Ser

Thr

Met

500

Ala

Ile

Ala

Phe

Arg

Gln

405

Asp

Ser

Ser

Asp

Phe

485

Lys

Arg

Ala

Thr

Leu

Met

390

Cys

Gln

Tyr

Arg

Gln

470

Ala

Gly

Glu

Met

Lys

Phe

375

Cys

Leu

Phe

Phe

Ala

455

Gln

Val

Thr

Asp

BERK-355W0_Seqlist_ST25.txt

Thr Ser Glu Thr Ala Ser Ser

Asn

360

Pro

Ala

Val

Gly

Pro

440

Val

Ile

Arg

Tyr

Leu
520

345

Phe

Leu

Val

Val

Gln

425

Glu

Leu

Ser

Val

Leu

505

Glu

Leu

Tyr

Phe

Asp

410

Arg

Asn

Ile

Ile

Ile

490

Val

Ser

His

Gly

Gly

395

Lys

Ile

Met

Thr

Leu

475

Glu

His

Val

Cys

Gln

380

Gly

Glu

Ile

Cys

Asp

460

Thr

Leu

Leu

Val
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Leu

365

Gly

Ile

Ser

Ser

Ser

445

Arg

Val

Cys

Thr

Gln
525

350

Gly

Glu

Tyr

Arg

Glu

430

Arg

Ser

Pro

Ser

Cys

510

Lys

Thr

Arg

Leu

Cys

Lys

415

His

Val

Val

Ala

Ser

495

Thr

Leu

Ile

Tyr

Pro

Leu

400

Cys

Phe

Gln

Leu

Glu

480

Thr

Ser

Phe



Val

Arg

545

Ser

Gly

Thr

Pro

Ala

625

Glu

Pro

530

Ile

Arg

Pro

Leu

Asn

610

Ser

Ser

<210>
<211>
<212>
<213>

<400>

Tyr

Leu

Ser

Asp

Phe

595

Pro

Glu

Thr

17
212
PRT
Homo

17

Met Ala Ser

1

Gln Asp Glu

Thr

Trp

Cys

Cys

580

Gln

Glu

Ser

Asn

Glu

Ala

Tyr

565

Gly

Glu

Asp

Ser

Leu
645

sapiens

Met

Leu

550

Asn

Leu

Ile

Ile

Ala

630

Gly

Glu

535

Tyr

Asp

Gly

Cys

Ile

615

Ile

Asn

BERK-355W0_Seqlist_ST25.txt

Ile Glu Asn Glu

Phe

Leu

Asn

Pro

600

Leu

Pro

Leu

Asn

Pro

Asp

585

Asn

Asp

Glu

Glu

Met

Ser

570

Asn

Glu

Gly

Ala

Glu
650

Arg

555

Asn

Ala

Asp

Asp

Asn

635

Ser

Gln Val Glu

540

Asp

Val

Val

Phe

Ser

620

Ser

Ser

Ser

Tyr

Lys

Cys

605

Leu

Glu

Glu

Ser

Val

Gln

590

Pro

Gln

Thr

Lys

Asp

Cys

575

Ala

Pro

Pro

Phe

Pro

Ile

560

Ser

Glu

Pro

Glu

Lys
640

Leu Phe Ser Gly Arg Ile Leu Ile Arg Asn Asn Ser Asp

5

10

15

Leu Asp Thr Glu Ala Glu Val Ser Arg Arg Leu Glu Asn

20

25

Page 28

30



Arg

Ala

Phe

65

Asp

Lys

Arg

Asp

Gly

145

Arg

Leu

Arg

Gly

Leu

Phe

50

Tyr

Ser

Trp

Gln

Gly

130

Thr

Asn

Thr

Gly

Gly
210

Val

35

Val

Val

Thr

Leu

Phe

115

Asp

Ala

Phe

Glu

Gly

195

Leu

Leu

Pro

Leu

Glu

Phe

100

Ser

Val

Cys

Gln

Cys

180

Arg

Phe

Leu

Ile

Arg

Glu

85

Leu

Val

Leu

Phe

Leu

165

Leu

Asp

Phe

Leu

Ala

70

Gln

Pro

Glu

Thr

Ala

150

Pro

Arg

Pro

Phe

Lys

55

Ala

Gln

Phe

Arg

Arg

135

Asn

Glu

Arg

Gly

BERK-355W0_SeqlList_ST25.txt
Gly Ala Gly Ala Cys Pro Gln

40

Asp

Gln

Asp

Glu

Leu

120

Asp

Trp

Asp

His

Gly
200

Phe

Leu

Leu

Asp

105

Pro

Gly

Gln

Leu

Lys

185

Gly

Phe

Ala

Phe

90

Asp

Ala

Ala

Glu

Glu

170

Tyr

Gly

Val

Leu

75

Leu

Leu

Val

Asp

Ala

155

Asp

Arg

Gly

Arg

60

Val

Lys

Arg

Val

Glu

140

Ala

Gln

Val

Glu

Page 29

45

Leu

Tyr

Asp

Arg

Val

125

Ile

Glu

Glu

Glu

Glu
205

Thr

Val

Met

Asp

110

Leu

Gln

Val

Pro

Lys

190

Gly

Cys

Asp

Ser

Pro

95

Leu

Lys

Arg

Leu

Arg

175

Ala

Gly

Gln

Glu

Gln

80

Lys

Gly

Pro

Leu

Asp

160

Ser

Ala

Ala



<210>
<211>
<212>
<213>

<400>

18
156
PRT
Homo

18

Met Val Asp

1

Thr

Phe

Cys

Phe

65

Asp

Asp

Pro

Gly

Val
145

Val

Ala

Asp

50

Glu

Phe

Pro

Lys

Arg

130

Glu

<210>

Glu

Ala

35

Phe

Val

Met

Tyr

Leu

115

Lys

Ala

19

sapiens

Ile

Ala

20

Ala

Tyr

Val

Arg

Arg

100

Val

Gln

Ala

Leu

Glu

Arg

Thr

Phe

Glu

85

His

Ile

Ile

Asp

Gly

Ala

Cys

Ala

Val

70

Leu

Glu

Val

Arg

Ile
150

Glu

Ala

Ala

Leu

55

Ser

His

Leu

Lys

Glu

135

Phe

BERK-355W0_Seqlist_ST25.txt

Arg

Leu

Pro

40

Val

Ala

Gly

Arg

Gln

120

Arg

Gln

His

Gln

25

Ser

Ala

Asp

Ala

Lys

105

Asn

Gly

Asn

Leu

10

Asn

Arg

Glu

Gly

Trp

90

Arg

Gly

Leu

Phe

Val

Lys

Asp

Ala

Ser

75

Leu

Tyr

Glu

Ala

Ser
155

Thr

Val

Phe

Arg

60

Ser

Ala

Asn

Val

Cys

140

Val

Page 30

Cys

Val

Thr

45

Arg

Gln

Leu

Val

Ile

125

Phe

Lys

Ala

30

Pro

Pro

Glu

Pro

Thr

110

Thr

Gln

Gly

15

Leu

Leu

Ala

Met

Phe

95

Ala

Asn

Asp

Ala

Tyr

Leu

Pro

Leu

80

His

Ile

Lys

Trp



<211>
<212>
<213>

<400>

135
PRT
Homo

19

Met Val Asp

1

Thr

Phe

Cys

Phe

65

Asp

Asp

Ser

Asp

Val

Ala

Asp

50

Glu

Phe

Pro

Gly

Ser
130

<210>
<211>
<212>
<213>

<220>

Glu

Ala
35

Phe

Val

Met

Tyr

Val

115

Leu

20
12
PRT

sapiens

Ile

Ala

20

Ala

Tyr

Val

Arg

Arg

100

Ile

Ala

Leu

Glu

Arg

Thr

Phe

Glu

85

Gln

Leu

Leu

Gly

Ala

Cys

Ala

Val

70

Leu

Arg

Ala

Ala

Glu

Ala

Ala

Leu

55

Ser

His

Ser

His

Ser
135

Artificial sequence

BERK-355W0_Seqlist_ST25.txt

Arg

Leu

Pro

40

Val

Ala

Gly

Leu

Cys
120

His

Gln

25

Ser

Ala

Asp

Ala

Ala

105

Asn

Leu

10

Asn

Arg

Glu

Gly

Trp

90

Leu

Leu

Val

Lys

Asp

Ala

Ser

75

Leu

Leu

Cys

Thr

Val

Phe

Arg

60

Ser

Ala

Pro

Leu

Page 31

Cys

Val

Thr

45

Arg

Gln

Leu

Arg

Leu
125

Lys

Ala

30

Pro

Pro

Glu

Pro

Leu

110

Gly

Gly

15

Leu

Leu

Ala

Met

Phe

95

Glu

Ser

Ala

Tyr

Leu

Pro

Leu

80

His

Cys

Ser



BERK-355W0_SeqlList_ST25.txt
<223> synthetic sequence

<400> 20

Thr Val Val Ser Thr Gln Ala Gly Ile Gly Leu Ser
1 5 10

<210> 21

211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 21

Thr Gly Val Met His Ser Gln Ala Ser Gly Leu Ser
1 5 10

<210> 22

<211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 22

Thr Gly Asp Gly Ser Pro Ala Ala Pro Gly Leu Ser
1 5 10

<210> 23

211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 23

Thr Gly Ser Asp Met Ala His Gly Thr Gly Leu Ser
1 5 10
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<210> 24

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 24

Thr Gly Leu Asp Ala Thr Arg Asp His Gly Leu Ser Pro Val Thr Gly
1 5 10 15

Thr

<210> 25

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 25
Thr Gly Ser Asp Gly Thr Arg Asp His Gly Leu Ser Pro Val Thr Trp
1 5 10 15

Thr

<210> 26

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 26
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Asn Gly Ala Val Ala Asp Tyr Thr Arg Gly Leu Ser Pro Ala Thr Gly
1 5 10 15

Thr

210> 27

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 27

Thr Gly Gly Asp Pro Thr Arg Gly Thr Gly Leu Ser Pro Val Thr Gly
1 5 10 15

Ala

<210> 28

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 28

Leu Gln Lys Asn Ala Arg Pro Ala Ser Thr Glu Ser Val Asn Phe Gln
1 5 10 15

<210> 29

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence
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<400> 29

Leu Gln Arg Gly Val Arg Ile Pro Ser Val Leu Glu Val Asn Gly Gln
1 5 10 15

<210> 30

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 30

Leu Gln Arg Gly Asn Arg Pro Val Thr Thr Ala Asp Val Asn Thr Gln
1 5 10 15

<210> 31

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 31

Leu Gln Lys Ala Asp Arg Gln Pro Gly Val Val Val Val Asn Cys Gln
1 5 10 15

<210> 32

<211> 1368

<212> PRT

<213> Streptococcus pyogenes

<400> 32
Met Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val
1 5 10 15

Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe
20 25 30
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Lys

Gly

Lys

65

Tyr

Phe

His

His

Ser

145

Met

Asp

Asn

Lys

Val

Ala

50

Arg

Leu

Phe

Glu

Glu

130

Thr

Ile

Asn

Gln

Ala
210

Leu

35

Leu

Thr

Gln

His

Arg

115

Lys

Asp

Lys

Ser

Leu

195

Ile

Gly

Leu

Ala

Glu

Arg

100

His

Tyr

Lys

Phe

Asp

180

Phe

Leu

Asn

Phe

Arg

Ile

85

Leu

Pro

Pro

Ala

Arg

165

Val

Glu

Ser

Thr

Asp

Arg

70

Phe

Glu

Ile

Thr

Asp

150

Gly

Asp

Glu

Ala

Asp

Ser

55

Arg

Ser

Glu

Phe

Ile

135

Leu

His

Lys

Asn

Arg
215

BERK-355W0_Seqlist_ST25.txt

Arg His Ser Ile Lys Lys Asn

40

Gly

Tyr

Asn

Ser

Gly

120

Tyr

Arg

Phe

Leu

Pro

200

Leu

Glu

Thr

Glu

Phe

105

Asn

His

Leu

Leu

Phe

185

Ile

Ser

Thr

Arg

Met

90

Leu

Ile

Leu

Ile

Ile

170

Ile

Asn

Lys

Ala

Arg

75

Ala

Val

Val

Arg

Tyr

155

Glu

Gln

Ala

Ser

Glu

60

Lys

Lys

Glu

Asp

Lys

140

Leu

Gly

Leu

Ser

Arg
220
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45

Ala

Asn

Val

Glu

Glu

125

Lys

Ala

Asp

Val

Gly

205

Arg

Thr

Arg

Asp

Asp

110

Val

Leu

Leu

Leu

Gln

190

Val

Leu

Leu

Arg

Ile

Asp

95

Lys

Ala

Val

Ala

Asn

175

Thr

Asp

Glu

Ile

Leu

Cys

80

Ser

Lys

Tyr

Asp

His

160

Pro

Tyr

Ala

Asn



Leu

225

Leu

Asp

Asp

Leu

Ile

305

Met

Ala

Asp

Gln

Gly

385

Lys

Ile

Ile

Leu

Asp

Phe

290

Leu

Ile

Leu

Gln

Glu

370

Thr

Gln

Ala

Ala

Ala

Leu

275

Leu

Arg

Lys

Val

Ser

355

Glu

Glu

Arg

Gln

Leu

Glu

260

Asp

Ala

Val

Arg

Arg

340

Lys

Phe

Glu

Thr

Leu

Ser

245

Asp

Asn

Ala

Asn

Tyr

325

Gln

Asn

Tyr

Leu

Phe
405

Pro

230

Leu

Ala

Leu

Lys

Thr

310

Asp

Gln

Gly

Lys

Leu

390

Asp

Gly

Gly

Lys

Leu

Asn

295

Glu

Glu

Leu

Tyr

Phe

375

Val

Asn

BERK-355W0_Seqlist_ST25.txt

Glu Lys Lys Asn Gly Leu Phe

Leu

Leu

Ala

280

Leu

Ile

His

Pro

Ala

360

Ile

Lys

Gly

Thr

Gln

265

Gln

Ser

Thr

His

Glu

345

Gly

Lys

Leu

Ser

Pro

250

Leu

Ile

Asp

Lys

Gln

330

Lys

Tyr

Pro

Asn

Ile
410

235

Asn

Ser

Gly

Ala

Ala

315

Asp

Tyr

Ile

Ile

Arg

395

Pro

Phe

Lys

Asp

Ile

300

Pro

Leu

Lys

Asp

Leu

380

Glu

His
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Lys

Asp

Gln

285

Leu

Leu

Thr

Glu

Gly

365

Glu

Asp

Gln

Ser

Thr

270

Tyr

Leu

Ser

Leu

Ile

350

Gly

Lys

Leu

Ile

Gly

Asn

255

Tyr

Ala

Ser

Ala

Leu

335

Phe

Ala

Met

Leu

His
415

Asn

240

Phe

Asp

Asp

Asp

Ser

320

Lys

Phe

Ser

Asp

Arg

400

Leu



Gly

Leu

Pro

Met

465

Val

Asn

Leu

Tyr

Lys

545

Val

Ser

Thr

Glu

Lys

Tyr

450

Thr

Val

Phe

Leu

Val

530

Lys

Lys

Val

Tyr

Leu

Asp

435

Tyr

Arg

Asp

Asp

Tyr

515

Thr

Ala

Gln

Glu

His
595

His

420

Asn

Val

Lys

Lys

Lys

500

Glu

Glu

Ile

Leu

Ile

580

Asp

Ala

Arg

Gly

Ser

Gly

485

Asn

Tyr

Gly

Val

Lys

565

Ser

Leu

Ile

Glu

Pro

Glu

470

Ala

Leu

Phe

Met

Asp

550

Glu

Gly

Leu

Leu

Lys

Leu

455

Glu

Ser

Pro

Thr

Arg

535

Leu

Asp

Val

Lys

BERK-355W0_Seqlist_ST25.txt

Arg

Ile

440

Ala

Thr

Ala

Asn

Val

520

Lys

Leu

Tyr

Glu

Ile
600

Arg Gln Glu Asp Phe Tyr

425

Glu Lys

Arg Gly

Ile Thr

Gln Ser
490

Glu Lys
505

Tyr Asn

Pro Ala

Phe Lys

Phe Lys
570

Asp Arg
585

Ile Lys

Ile Leu

Asn Ser
460

Pro Trp
475

Phe Ile

Val Leu

Glu Leu

Phe Leu

540

Thr Asn

555

Lys Ile

Phe Asn

Asp Lys

Page 38

Thr

445

Arg

Asn

Glu

Pro

Thr

525

Ser

Arg

Glu

Ala

Asp
605

430

Phe

Phe

Phe

Arg

Lys

510

Lys

Gly

Lys

Cys

Ser

590

Phe

Pro

Arg

Ala

Glu

Met

495

His

Val

Glu

Val

Phe

575

Leu

Leu

Phe

Ile

Trp

Glu

480

Thr

Ser

Lys

Gln

Thr

560

Asp

Gly

Asp



Asn

Leu

625

His

Thr

Lys

Ala

Lys

705

His

Ile

Arg

Thr

Glu
785

Glu

610

Phe

Leu

Gly

Gln

Asn

690

Glu

Glu

Leu

His

Thr

770

Glu

Glu

Glu

Phe

Trp

Ser

675

Arg

Asp

His

Gln

Lys

755

Gln

Gly

Asn

Asp

Asp

Gly

660

Gly

Asn

Ile

Ile

Thr

740

Pro

Lys

Ile

Glu

Arg

Asp

645

Arg

Lys

Phe

Gln

Ala

725

Val

Glu

Gly

Lys

Asp

Glu

630

Lys

Leu

Thr

Met

Lys

710

Asn

Lys

Asn

Gln

Glu
790

Ile

615

Met

Val

Ser

Ile

Gln

695

Ala

Leu

Val

Ile

Lys

775

Leu

BERK-355W0_Seqlist_ST25.txt

Leu Glu Asp Ile

Ile

Met

Arg

Leu

680

Leu

Gln

Ala

Val

Val

760

Asn

Gly

Glu

Lys

Lys

665

Asp

Ile

Val

Gly

Asp

745

Ile

Ser

Ser

Glu

Gln

650

Leu

Phe

His

Ser

Ser

730

Glu

Glu

Arg

Gln

Arg

635

Leu

Ile

Leu

Asp

Gly

715

Pro

Leu

Met

Glu

Ile
795

Val Leu Thr

620

Leu

Lys

Asn

Lys

Asp

700

Gln

Ala

Val

Ala

Arg

780

Leu
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Lys

Arg

Gly

Ser

685

Ser

Gly

Ile

Lys

Arg

765

Met

Lys

Thr

Arg

Ile

670

Asp

Leu

Asp

Lys

Val

750

Glu

Lys

Glu

Leu

Tyr

Arg

655

Arg

Gly

Thr

Ser

Lys

735

Met

Asn

Arg

His

Thr

Ala

640

Tyr

Asp

Phe

Phe

Leu

720

Gly

Gly

Gln

Ile

Pro
800



Val

Gln

Leu

Asp

Gly

865

Asn

Phe

Lys

Lys

Glu

945

Lys

Glu

Glu

Asn

Ser

Asp

850

Lys

Tyr

Asp

Ala

His

930

Asn

Leu

Ile

Asn

Gly

Asp

835

Ser

Ser

Trp

Asn

Gly

915

Val

Asp

Val

Asn

Thr

Arg

820

Tyr

Ile

Asp

Arg

Leu

900

Phe

Ala

Lys

Ser

Asn
980

Gln

805

Asp

Asp

Asp

Asn

Gln

885

Thr

Ile

Gln

Leu

Asp

965

Tyr

Leu

Met

Val

Asn

Val

870

Leu

Lys

Lys

Ile

Ile

950

Phe

His

Gln

Tyr

Asp

Lys

855

Pro

Leu

Ala

Arg

Leu

935

Arg

Arg

His

BERK-355W0_Seqlist_ST25.txt

Asn Glu Lys Leu Tyr Leu Tyr

Val

His

840

Val

Ser

Asn

Glu

Gln

920

Asp

Glu

Lys

Ala

Asp

825

Ile

Leu

Glu

Ala

Arg

905

Leu

Ser

Val

Asp

His
985

810

Gln

Val

Thr

Glu

Lys

890

Gly

Val

Arg

Lys

Phe

970

Asp

Glu

Pro

Arg

Val

875

Leu

Gly

Glu

Met

Val

955

Gln

Ala

Leu

Gln

Ser

860

Val

Ile

Leu

Thr

Asn

940

Ile

Phe

Tyr
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Asp

Ser

845

Asp

Lys

Thr

Ser

Arg

925

Thr

Thr

Tyr

Leu

Ile

830

Phe

Lys

Lys

Gln

Glu

910

Gln

Lys

Leu

Lys

Asn
990

Tyr

815

Asn

Leu

Asn

Met

Arg

895

Leu

Ile

Tyr

Lys

Val

975

Ala

Leu

Arg

Lys

Arg

Lys

880

Lys

Asp

Thr

Asp

Ser

960

Arg

Val



BERK-355W0_Seqlist_ST25.txt

Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys Leu Glu Ser Glu Phe
995 1000 1005

Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys Met Ile Ala
1010 1015 1020

Lys Ser Glu Gln Glu Ile Gly Lys Ala Thr Ala Lys Tyr Phe Phe
1025 1030 1035

Tyr Ser Asn Ile Met Asn Phe Phe Lys Thr Glu Ile Thr Leu Ala
1040 1045 1050

Asn Gly Glu Ile Arg Lys Arg Pro Leu Ile Glu Thr Asn Gly Glu
1055 1060 1065

Thr Gly Glu Ile Val Trp Asp Lys Gly Arg Asp Phe Ala Thr Val
1070 1075 1080

Arg Lys Val Leu Ser Met Pro Gln Val Asn Ile Val Lys Lys Thr
1085 1090 1095

Glu Val Gln Thr Gly Gly Phe Ser Lys Glu Ser Ile Leu Pro Lys
1100 1105 1110

Arg Asn Ser Asp Lys Leu Ile Ala Arg Lys Lys Asp Trp Asp Pro
1115 1120 1125

Lys Lys Tyr Gly Gly Phe Asp Ser Pro Thr Val Ala Tyr Ser Val
1130 1135 1140

Leu Val Val Ala Lys Val Glu Lys Gly Lys Ser Lys Lys Leu Lys
1145 1150 1155

Ser Val Lys Glu Leu Leu Gly 1Ile Thr Ile Met Glu Arg Ser Ser
1160 1165 1170
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BERK-355W0_Seqlist_ST25.txt

Phe Glu Lys Asn Pro Ile Asp Phe Leu Glu Ala Lys Gly Tyr Lys
1175 1180 1185

Glu Val Lys Lys Asp Leu Ile 1Ile Lys Leu Pro Lys Tyr Ser Leu
1190 1195 1200

Phe Glu Leu Glu Asn Gly Arg Lys Arg Met Leu Ala Ser Ala Gly
1205 1210 1215

Glu Leu Gln Lys Gly Asn Glu Leu Ala Leu Pro Ser Lys Tyr Val
1220 1225 1230

Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu Lys Gly Ser
1235 1240 1245

Pro Glu Asp Asn Glu Gln Lys Gln Leu Phe Val Glu Gln His Lys
1250 1255 1260

His Tyr Leu Asp Glu Ile Ile Glu Gln Ile Ser Glu Phe Ser Lys
1265 1270 1275

Arg Val 1Ile Leu Ala Asp Ala Asn Leu Asp Lys Val Leu Ser Ala
1280 1285 1290

Tyr Asn Lys His Arg Asp Lys Pro Ile Arg Glu Gln Ala Glu Asn
1295 1300 1305

Ile Ile His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala
1310 1315 1320

Phe Lys Tyr Phe Asp Thr Thr 1Ile Asp Arg Lys Arg Tyr Thr Ser
1325 1330 1335

Thr Lys Glu Val Leu Asp Ala Thr Leu Ile His Gln Ser Ile Thr
1340 1345 1350
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Gly Leu Tyr Glu Thr Arg Ile Asp Leu Ser Gln Leu Gly Gly Asp
1355 1360 1365

<210> 33

<211> 1053

<212> PRT

<213> Staphylococcus aureus

<400> 33
Met Lys Arg Asn Tyr Ile Leu Gly Leu Asp Ile Gly Ile Thr Ser Val
1 5 10 15

Gly Tyr Gly Ile Ile Asp Tyr Glu Thr Arg Asp Val Ile Asp Ala Gly
20 25 30

Val Arg Leu Phe Lys Glu Ala Asn Val Glu Asn Asn Glu Gly Arg Arg
35 40 45

Ser Lys Arg Gly Ala Arg Arg Leu Lys Arg Arg Arg Arg His Arg Ile
50 55 60

Gln Arg Val Lys Lys Leu Leu Phe Asp Tyr Asn Leu Leu Thr Asp His
65 70 75 80

Ser Glu Leu Ser Gly Ile Asn Pro Tyr Glu Ala Arg Val Lys Gly Leu
85 90 95

Ser Gln Lys Leu Ser Glu Glu Glu Phe Ser Ala Ala Leu Leu His Leu
100 105 110

Ala Lys Arg Arg Gly Val His Asn Val Asn Glu Val Glu Glu Asp Thr
115 120 125

Gly Asn Glu Leu Ser Thr Lys Glu Gln Ile Ser Arg Asn Ser Lys Ala
130 135 140
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Leu

145

Asp

Val

Leu

Arg

Asp

225

Pro

Asn

Glu

Lys

Val

305

Pro

Glu

Gly

Lys

Asp

Thr

210

Ile

Glu

Ala

Lys

Gln

290

Asn

Glu

Glu

Glu

Glu

Gln

195

Tyr

Lys

Glu

Leu

Leu

275

Lys

Glu

Phe

Lys

Val

Ala

180

Ser

Tyr

Glu

Leu

Asn

260

Glu

Lys

Glu

Thr

Tyr

Arg

165

Lys

Phe

Glu

Trp

Arg

245

Asp

Tyr

Lys

Asp

Asn
325

Val

150

Gly

Gln

Ile

Gly

Tyr

230

Ser

Leu

Tyr

Pro

Ile

310

Leu

Ala

Ser

Leu

Asp

Pro

215

Glu

Val

Asn

Glu

Thr

295

Lys

Lys

BERK-355W0_SeqlList_ST25.txt
Glu Leu Gln Leu Glu Arg Leu

Ile

Leu

Thr

200

Gly

Met

Lys

Asn

Lys

280

Leu

Gly

Val

Asn

Lys

185

Tyr

Glu

Leu

Tyr

Leu

265

Phe

Lys

Tyr

Tyr

Arg

170

Val

Ile

Gly

Met

Ala

250

Val

Gln

Gln

Arg

His
330

155

Phe

Gln

Asp

Ser

Gly

235

Tyr

Ile

Ile

Ile

Val

315

Asp

Lys

Lys

Leu

Pro

220

His

Asn

Thr

Ile

Ala

300

Thr

Ile

Page 44

Thr

Ala

Leu

205

Phe

Cys

Ala

Arg

Glu

285

Lys

Ser

Lys

Ser

Tyr

190

Glu

Gly

Thr

Asp

Asp

270

Asn

Glu

Thr

Asp

Lys

Asp

175

His

Thr

Trp

Tyr

Leu

255

Glu

Val

Ile

Gly

Ile
335

Lys

160

Tyr

Gln

Arg

Lys

Phe

240

Tyr

Asn

Phe

Leu

Lys

320

Thr



Ala

Lys

Thr

Asn

385

Asn

Ile

Gln

Val

Ile

465

Glu

Arg

Gly

Arg

Ile

Asn

370

Leu

Leu

Phe

Lys

Val

450

Lys

Lys

Asn

Lys

Lys

Leu

355

Leu

Lys

Ile

Asn

Glu

435

Lys

Lys

Asn

Arg

Glu
515

Glu

340

Thr

Asn

Gly

Leu

Arg

420

Ile

Arg

Tyr

Ser

Gln

500

Asn

Ile

Ile

Ser

Tyr

Asp

405

Leu

Pro

Ser

Gly

Lys

485

Thr

Ala

Ile

Tyr

Glu

Thr

390

Glu

Lys

Thr

Phe

Leu

470

Asp

Asn

Lys

Glu

Gln

Leu

375

Gly

Leu

Leu

Thr

Ile

455

Pro

Ala

Glu

Tyr

BERK-355W0_SeqlList_ST25.txt
Ala Glu Leu Leu Asp Gln

Asn

Ser

360

Thr

Thr

Trp

Val

Leu

449

Gln

Asn

Gln

Arg

Leu
520

345

Ser Glu

Gln Glu

His Asn

His Thr
410

Pro Lys
425

Val Asp

Ser Ile

Asp Ile

Lys Met
490

Ile Glu
505

Ile Glu

Asp

Glu

Leu

395

Asn

Lys

Asp

Lys

Ile

475

Ile

Glu

Lys

Ile

Ile

380

Ser

Asp

Val

Phe

Val

460

Ile

Asn

Ile

Ile
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Gln

365

Glu

Leu

Asn

Asp

Ile

445

Ile

Glu

Glu

Ile

Lys
525

350

Glu

Gln

Lys

Gln

Leu

430

Leu

Asn

Leu

Met

Arg

510

Leu

Ile

Glu

Ile

Ala

Ile

415

Ser

Ser

Ala

Ala

Gln

495

Thr

His

Ala

Leu

Ser

Ile

400

Ala

Gln

Pro

Ile

Arg

480

Lys

Thr

Asp



Met

Asp

545

Arg

Gln

Ser

Leu

Tyr

625

Phe

Met

Val

Lys

Ala
705

Gln

530

Leu

Ser

Glu

Ser

Asn

610

Leu

Ile

Asn

Lys

Phe

690

Leu

Glu

Leu

Val

Glu

Ser

595

Leu

Leu

Asn

Leu

Ser

675

Lys

Ile

Gly

Asn

Ser

Asn

580

Ala

Glu

Arg

Leu

660

Ile

Lys

Ile

Lys

Asn

Phe

565

Ser

Ser

Lys

Glu

Asn

645

Arg

Asn

Glu

Ala

Cys

Pro

550

Asp

Lys

Lys

Gly

Arg

630

Leu

Ser

Gly

Arg

Asn
710

Leu

535

Phe

Asn

Lys

Ile

Lys

615

Asp

Val

Tyr

Gly

Asn

695

Ala

BERK-355W0_SeqlList_ST25.txt
Tyr Ser Leu Glu

Asn

Ser

Gly

Ser

600

Gly

Ile

Asp

Phe

Phe

680

Lys

Asp

Tyr

Phe

Asn

585

Tyr

Arg

Asn

Thr

Arg

665

Thr

Gly

Phe

Glu

Asn

570

Arg

Glu

Ile

Arg

Arg

650

Val

Ser

Tyr

Ile

Val

555

Asn

Thr

Thr

Ser

Phe

635

Tyr

Asn

Phe

Lys

Phe
715

Ala Ile Pro

540

Asp

Lys

Pro

Phe

Lys

620

Ser

Ala

Asn

Leu

His

700

Lys

Page 46

His

Val

Phe

Lys

605

Thr

Val

Thr

Leu

Arg

685

His

Glu

Ile

Leu

Gln

590

Lys

Lys

Gln

Arg

Asp

670

Arg

Ala

Trp

Leu

Ile

Val

575

Tyr

His

Lys

Lys

Gly

655

Val

Lys

Glu

Lys

Glu

Pro

560

Lys

Leu

Ile

Glu

Asp

640

Leu

Lys

Trp

Asp

Lys
720



Leu

Gln

Ile

Tyr

Asn

785

Ile

Lys

Asp

Asp

Leu

865

Lys

Tyr

Asp

Ala

Phe

Lys

770

Asp

Val

Lys

Pro

Glu

850

Thr

Tyr

Pro

Lys

Glu

Ile

755

Tyr

Thr

Asn

Leu

Gln

835

Lys

Lys

Tyr

Asn

Ala

Ser

740

Thr

Ser

Leu

Asn

Ile

820

Thr

Asn

Tyr

Gly

Ser
900

Lys

725

Met

Pro

His

Tyr

Leu

805

Asn

Tyr

Pro

Ser

Asn

885

Arg

Lys

Pro

His

Arg

Ser

790

Asn

Lys

Gln

Leu

Lys

870

Lys

Asn

Val

Glu

Gln

Val

775

Thr

Gly

Ser

Lys

Tyr

855

Lys

Leu

Lys

BERK-355W0_SeqglList ST25.txt
Gln Met Phe Glu

Met Glu Asn

Ile

Ile

760

Asp

Arg

Leu

Pro

Leu

840

Lys

Asp

Asn

Val

Glu

745

Lys

Lys

Lys

Tyr

Glu

825

Lys

Tyr

Asn

Ala

Val
905

730

Thr

His

Lys

Asp

Asp

810

Lys

Leu

Tyr

Gly

His

890

Lys

Glu

Ile

Pro

Asp

795

Lys

Leu

Ile

Glu

Pro

875

Leu

Leu

Gln

Lys

Asn

780

Lys

Asp

Leu

Met

Glu

860

Val

Asp

Ser

Page 47

Glu

Asp

765

Arg

Gly

Asn

Met

Glu

845

Thr

Ile

Ile

Leu

Tyr

750

Phe

Glu

Asn

Asp

Tyr

830

Gln

Gly

Lys

Thr

Lys
910

Glu

735

Lys

Lys

Leu

Thr

Lys

815

His

Tyr

Asn

Lys

Asp

895

Pro

Lys

Glu

Asp

Ile

Leu

800

Leu

His

Gly

Tyr

Ile

880

Tyr



Arg

Lys

Lys

945

Glu

Glu

Glu

Asn

Thr

BERK-355W0_SeqlList_ST25.txt
Phe Asp Val Tyr Leu Asp Asn Gly Val Tyr Lys Phe Val Thr Val
915 920 925

Asn Leu Asp Val Ile Lys Lys Glu Asn Tyr Tyr Glu Val Asn Ser
930 935 940

Cys Tyr Glu Glu Ala Lys Lys Leu Lys Lys Ile Ser Asn Gln Ala
950 955 960

Phe Ile Ala Ser Phe Tyr Asn Asn Asp Leu Ile Lys Ile Asn Gly
965 970 975

Leu Tyr Arg Val Ile Gly Val Asn Asn Asp Leu Leu Asn Arg Ile
980 985 990

Val Asn Met Ile Asp Ile Thr Tyr Arg Glu Tyr Leu Glu Asn Met
995 1000 1005

Asp Lys Arg Pro Pro Arg 1Ile Ile Lys Thr Ile Ala Ser Lys
1010 1015 1020

Gln Ser Ile Lys Lys Tyr Ser Thr Asp Ile Leu Gly Asn Leu
1025 1030 1035

Tyr Glu Val Lys Ser Lys Lys His Pro Gln Ile Ile Lys Lys Gly
1040 1045 1050

<210> 34

<211> 1300

<212> PRT

<213> Francisella tularensis

<400> 34

Met
1

Leu

Ser Ile Tyr Gln Glu Phe Val Asn Lys Tyr Ser Leu Ser Lys Thr
5 10 15

Arg Phe Glu Leu Ile Pro Gln Gly Lys Thr Leu Glu Asn Ile Lys
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Ala

Lys

Ile

65

Asp

Asp

Ile

Asp

Ser

145

Asp

Thr

Asn

Pro

Arg

Ala

50

Leu

Val

Phe

Lys

Ala

130

Lys

Ile

Tyr

Asp

Lys

Gly

35

Lys

Ser

Tyr

Lys

Asp

115

Lys

Asp

Asp

Phe

Ile

195

Phe

20

Leu

Gln

Ser

Phe

Ser

100

Ser

Lys

Asn

Glu

Lys

180

Pro

Leu

Ile

Ile

Val

Lys

85

Ala

Glu

Gly

Gly

Ala

165

Gly

Thr

Glu

Leu

Ile

Cys

70

Leu

Lys

Lys

Gln

Ile

150

Leu

Phe

Ser

Asn

Asp

Asp

55

Ile

Lys

Asp

Phe

Glu

135

Glu

Glu

His

Ile

Lys

BERK-355W0_Seqlist_ST25.txt

Asp

40

Lys

Ser

Lys

Thr

Lys

120

Ser

Leu

Ile

Glu

Ile

200

Ala

25

Glu

Tyr

Glu

Ser

Ile

105

Asn

Asp

Phe

Ile

Asn

185

Tyr

Lys

Lys

His

Asp

Asp

90

Lys

Leu

Leu

Lys

Lys

170

Arg

Arg

Arg

Gln

Leu

75

Asp

Lys

Phe

Ile

Ala

155

Ser

Lys

Ile

Ala

Phe

60

Leu

Asp

Gln

Asn

Leu

140

Asn

Phe

Asn

Val

Tyr Glu Ser

Page 49

Lys

45

Phe

Gln

Asn

Ile

Gln

125

Trp

Ser

Lys

Val

Asp

205

Leu

30

Asp

Ile

Asn

Leu

Ser

110

Asn

Leu

Asp

Gly

Tyr

190

Asp

Lys

Tyr

Glu

Tyr

Gln

95

Glu

Leu

Lys

Ile

Trp

175

Ser

Asn

Asp

Lys

Glu

Ser

80

Lys

Tyr

Ile

Gln

Thr

160

Thr

Ser

Leu

Lys



Ala

225

Glu

Val

Leu

Phe

Asn

305

Met

Phe

Gln

Ser

Lys

385

Asp

210

Pro

Leu

Phe

Asn

Val

290

Leu

Ser

Val

Ser

Ile

370

Leu

Leu

Glu

Thr

Ser

Gln

275

Asn

Tyr

Val

Ile

Phe

355

Lys

Asp

Ser

Ala

Phe

Leu

260

Ser

Gly

Ser

Leu

Asp

340

Tyr

Glu

Leu

Gln

Ile

Asp

245

Asp

Gly

Glu

Gln

Phe

325

Lys

Glu

Thr

Ser

Gln

Asn

230

Ile

Glu

Ile

Asn

Gln

310

Lys

Leu

Gln

Leu

Lys

390

Val

215

Tyr

Asp

Val

Thr

Thr

295

Ile

Gln

Glu

Ile

Ser

375

Ile

Phe

BERK-355W0_Seqlist_ST25.txt

Glu

Tyr

Phe

Lys

280

Lys

Asn

Ile

Asp

Ala

360

Leu

Tyr

Asp

Gln

Lys

Glu

265

Phe

Arg

Asp

Leu

Asp

345

Ala

Leu

Phe

Asp

Ile

Thr

250

Ile

Asn

Lys

Lys

Ser

330

Ser

Phe

Phe

Lys

Lys

235

Ser

Ala

Thr

Gly

Thr

315

Asp

Asp

Lys

Asp

Asn
395

220

Lys

Glu

Asn

Ile

Ile

300

Leu

Thr

Val

Thr

Asp

380

Asp

Tyr Ser Val
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Asp

Val

Phe

Ile

285

Asn

Lys

Glu

Val

Val

365

Leu

Lys

Ile

Leu

Asn

Asn

270

Gly

Glu

Lys

Ser

Thr

350

Glu

Lys

Ser

Gly

Ala

Gln

255

Asn

Gly

Tyr

Tyr

Lys

335

Thr

Glu

Ala

Leu

Thr

Glu

240

Arg

Tyr

Lys

Ile

Lys

320

Ser

Met

Lys

Gln

Thr

400

Ala



Val

Pro

Lys

Lys

465

Asn

Asp

Asp

Leu

Ile

545

Phe

Pro

Asp

Leu

Ser

Tyr

450

His

Phe

Asn

Leu

Leu

530

Ser

Tyr

Leu

Glu

Glu

Lys

435

Leu

Arg

Ala

Leu

Leu

515

Asp

Gln

Leu

Tyr

Lys

Tyr

420

Lys

Ser

Asp

Ala

Ala

500

Gln

Gln

Ser

Val

Asn

580

Phe

405

Ile

Glu

Leu

Ile

Ile

485

Gln

Ala

Thr

Glu

Phe

565

Lys

Lys

Thr

Gln

Glu

Asp

470

Pro

Ile

Ser

Asn

Asp

550

Glu

Ile

Leu

Gln

Glu

Thr

455

Lys

Met

Ser

Ala

Asn

535

Lys

Glu

Arg

Asn

BERK-355W0_Seqlist_ST25.txt

Gln

Leu

440

Ile

Gln

Ile

Ile

Glu

520

Leu

Ala

Cys

Asn

Phe

Ile

425

Ile

Lys

Cys

Phe

Lys

505

Asp

Leu

Asn

Tyr

Tyr

585

Glu

410

Ala

Ala

Leu

Arg

Asp

490

Tyr

Asp

His

Ile

Phe

570

Ile

Pro

Lys

Ala

Phe

475

Glu

Gln

Val

Lys

Leu

555

Glu

Thr

Lys

Lys

Leu

460

Glu

Ile

Asn

Lys

Leu

540

Asp

Leu

Gln

Asn Ser Thr
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Asn

Thr

445

Glu

Glu

Ala

Gln

Ala

525

Lys

Lys

Ala

Lys

Leu

Leu

430

Glu

Glu

Ile

Gln

Gly

510

Ile

Ile

Asp

Asn

Pro

590

Ala

415

Asp

Lys

Phe

Leu

Asn

495

Lys

Lys

Phe

Glu

Ile

575

Tyr

Asn

Asn

Ala

Asn

Ala

480

Lys

Lys

Asp

His

His

560

Val

Ser

Gly



Trp

Asp

625

Phe

Ile

Phe

Leu

Lys

705

Ile

Phe

Phe

Ile

Leu

Asp

610

Asp

Asp

Val

Phe

Arg

690

Gly

Asp

Gly

Tyr

Ser

770

Phe

595

Lys

Lys

Asp

Tyr

Ser

675

Ile

Tyr

Phe

Phe

Arg

755

Glu

Gln

Asn

Tyr

Lys

Lys

660

Ala

Arg

Glu

Tyr

Arg

740

Glu

Ser

Ile

Lys

Tyr

Ala

645

Leu

Lys

Asn

Lys

Lys

725

Phe

Val

Tyr

Tyr

Glu

Leu

630

Ile

Leu

Ser

His

Phe

710

Gln

Ser

Glu

Ile

Asn

Pro

615

Gly

Lys

Pro

Ile

Ser

695

Glu

Ser

Asp

Asn

Asp

775

Lys

BERK-355W0_Seqlist_ST25.txt

600

Asp

Val

Glu

Gly

Lys

680

Thr

Phe

Ile

Thr

Gln

760

Ser

Asp

Asn

Met

Asn

Ala

665

Phe

His

Asn

Ser

Gln

745

Gly

Val

Phe

Thr

Asn

Lys

650

Asn

Tyr

Thr

Ile

Lys

730

Arg

Tyr

Val

Ala

Lys

635

Gly

Lys

Asn

Lys

Glu

715

His

Tyr

Lys

Asn

Ile

620

Lys

Glu

Met

Pro

Asn

700

Asp

Pro

Asn

Leu

Gln
780

Ser Ala Tyr
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605

Leu

Asn

Gly

Leu

Ser

685

Cys

Glu

Ser

Thr

765

Gly

Ser

Phe

Asn

Tyr

Pro

670

Glu

Ser

Arg

Trp

Ile

750

Phe

Lys

Lys

Ile

Lys

Lys

655

Lys

Asp

Pro

Lys

Lys

735

Asp

Glu

Leu

Gly

Lys

Ile

640

Lys

Val

Ile

Gln

Phe

720

Asp

Glu

Asn

Tyr

Arg



785

Pro

Leu

Arg

Ile

Tyr

865

His

Asn

Ile

Val

Gly

945

Glu

Ile

Asn

Gln

Lys

Ala

850

Asp

Cys

Asp

Leu

Asp

930

Asn

Lys

Lys

Leu

Asp

Gln

835

Asn

Leu

Pro

Glu

Ser

915

Gly

Asp

Asp

Glu

His

Val

820

Ser

Lys

Ile

Ile

Ile

900

Ile

Lys

Arg

Arg

Met

Thr

805

Val

Ile

Asn

Lys

Thr

885

Asn

Asp

Gly

Met

Asp

965

Lys

790

Leu

Tyr

Pro

Lys

Asp

870

Ile

Leu

Arg

Asn

Lys

950

Ser

Glu

Tyr

Lys

Lys

Asp

855

Lys

Asn

Leu

Gly

Ile

935

Thr

Ala

Gly

BERK-355W0_Seqlist_ST25.txt

Trp

Leu

Lys

840

Asn

Arg

Phe

Leu

Glu

920

Ile

Asn

Arg

Tyr

Lys

Asn

825

Ile

Pro

Phe

Lys

Lys

905

Arg

Lys

Tyr

Lys

Leu

Ala

810

Gly

Thr

Lys

Thr

Ser

890

Glu

His

Gln

His

Asp
970

795

Leu

Glu

His

Lys

Glu

875

Ser

Lys

Leu

Asp

Asp

955

Trp

Phe

Ala

Pro

Glu

860

Asp

Gly

Ala

Ala

Thr

940

Lys

Lys

Ser Gln Val
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Asp

Glu

Ala

845

Ser

Lys

Ala

Asn

Tyr

925

Phe

Leu

Lys

Val

Glu

Leu

830

Lys

Val

Phe

Asn

Asp

910

Tyr

Asn

Ala

Ile

His

Arg

815

Phe

Glu

Phe

Phe

Lys

895

Val

Thr

Ile

Ala

Asn

975

Glu

800

Asn

Tyr

Ala

Glu

Phe

880

Phe

His

Leu

Ile

Ile

960

Asn

Ile



BERK-355W0_Seqlist_ST25.txt
980 985 990

Ala Lys Leu Val Ile Glu Tyr Asn Ala Ile Val Val Phe Glu Asp Leu
995 1000 1005

Asn Phe Gly Phe Lys Arg Gly Arg Phe Lys Val Glu Lys Gln Val
1010 1015 1020

Tyr Gln Lys Leu Glu Lys Met Leu Ile Glu Lys Leu Asn Tyr Leu
1025 1030 1035

Val Phe Lys Asp Asn Glu Phe Asp Lys Thr Gly Gly Val Leu Arg
1040 1045 1050

Ala Tyr Gln Leu Thr Ala Pro Phe Glu Thr Phe Lys Lys Met Gly
1055 1060 1065

Lys GIn Thr Gly Ile Ile Tyr Tyr Val Pro Ala Gly Phe Thr Ser
1070 1075 1080

Lys Ile Cys Pro Val Thr Gly Phe Val Asn Gln Leu Tyr Pro Lys
1085 1090 1095

Tyr Glu Ser Val Ser Lys Ser Gln Glu Phe Phe Ser Lys Phe Asp
1100 1105 1110

Lys Ile Cys Tyr Asn Leu Asp Lys Gly Tyr Phe Glu Phe Ser Phe
1115 1120 1125

Asp Tyr Lys Asn Phe Gly Asp Lys Ala Ala Lys Gly Lys Trp Thr
1130 1135 1140

Ile Ala Ser Phe Gly Ser Arg Leu Ile Asn Phe Arg Asn Ser Asp
1145 1150 1155

Lys Asn His Asn Trp Asp Thr Arg Glu Val Tyr Pro Thr Lys Glu
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1160 1165 1170

Leu Glu Lys Leu Leu Lys Asp Tyr Ser Ile Glu Tyr Gly His Gly
1175 1180 1185

Glu Cys TIle Lys Ala Ala Ile Cys Gly Glu Ser Asp Lys Lys Phe
1190 1195 1200

Phe Ala Lys Leu Thr Ser Val Leu Asn Thr Ile Leu Gln Met Arg
1205 1210 1215

Asn Ser Lys Thr Gly Thr Glu Leu Asp Tyr Leu Ile Ser Pro Val
1220 1225 1230

Ala Asp Val Asn Gly Asn Phe Phe Asp Ser Arg Gln Ala Pro Lys
1235 1240 1245

Asn Met Pro Gln Asp Ala Asp Ala Asn Gly Ala Tyr His Ile Gly
1250 1255 1260

Leu Lys Gly Leu Met Leu Leu Gly Arg Ile Lys Asn Asn Gln Glu
1265 1270 1275

Gly Lys Lys Leu Asn Leu Val 1Ile Lys Asn Glu Glu Tyr Phe Glu
1280 1285 1290

Phe Val Gln Asn Arg Asn Asn
1295 1300

<210> 35

<211> 1o

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 35
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Leu Ala Leu Ile Gln Asp Ser Met Arg Ala
1 5 10

<210> 36

<211> 42

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 36

Pro Val Ala Thr Glu Gln Tyr Gly Ser Val Ser Thr Asn Leu Gln Arg
1 5 10 15

Gly Asn Arg Gln Ala Ala Thr Ala Asp Val Asn Thr Gln Gly Val Leu
20 25 30

Pro Gly Met Val Trp Gln Asp Arg Asp Val
35 40

<210> 37

<211> 42

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 37
Pro Val Ala Thr Glu Arg Phe Gly Thr Val Ala Val Asn Phe Gln Ser
1 5 10 15

Ser Ser Thr Asp Pro Ala Thr Gly Asp Val His Ala Met Gly Ala Leu
20 25 30

Pro Gly Met Val Trp Gln Asp Arg Asp Val
35 40
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Arg Val Ala Tyr Asn Val Gly

1

Ser Thr Thr Ala Pro Ala Thr

Pro Gly Ser Val Trp Met Glu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Pro Val Ala Thr Glu Arg Phe

1

Ser Ser Thr Asp Pro Ala Thr

Pro Gly Met Val Trp Gln Asp

<210>
<211>
<212>

38
42
PRT
Artificial sequence

synthetic sequence

38

5

20

35

39
42
PRT
Artificial sequence

synthetic sequence

39

5

20

35

40
42
PRT

BERK-355W0_Seqlist_ST25.txt

Gly

Arg
40

Gly

Gly

Arg
40

Gln Met Ala Thr Asn Asn Gln Ser
10 15

Thr Tyr Asn Leu Gln Glu Ile Val
25 30

Asp Val

Thr Val Ala Val Asn Leu Gln Ser
10 15

Asp Val His Val Met Gly Ala Leu
25 30

Asp Val
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<213>

<220>
<223>

<400>

BERK-355W0_SeqlList_ST25.txt
Artificial sequence

synthetic sequence

40

Pro Val Ala Thr Glu Glu Tyr Gly Ile Val Ser Ser Asn Leu Gln Ala

1

5 10 15

Ala Asn Thr Ala Ala Gln Thr Gln Val Val Asn Asn Gln Gly Ala Leu

20 25 30

Pro Gly Met Val Trp Gln Asn Arg Asp Val

<210>
<211>
<212>
<213>

<220>
<223>

<400>

35 40

41
42
PRT
Artificial sequence

synthetic sequence

41

Pro Val Ala Thr Glu Glu Tyr Gly Ile Val Ala Asp Asn Leu Gln Gln

1

5 10 15

Gln Asn Thr Ala Pro Gln Ile Gly Thr Val Asn Ser Gln Gly Ala Leu

20 25 30

Pro Gly Met Val Trp Gln Asn Arg Asp Val

<210>
<211>
<212>
<213>

<220>
<223>

35 40

42
42
PRT
Artificial sequence

synthetic sequence
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<400>

Pro Val Ala Thr Glu Ser Tyr

1

Ala Gln Ala Gln Ala Gln Thr

Pro Gly Met Val Trp Gln Asp

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Pro Val Ala Thr Glu Gln Tyr

1

Ala Asn Thr Gly Pro Ile Val

Pro Gly Met Val Trp Gln Asn

<210>
<211>
<212>
<213>

<220>
<223>

<400>

42

5

20

35

43
42
PRT
Artificial sequence

synthetic sequence

43

5

20

35

44
42
PRT
Artificial sequence

synthetic sequence

44

BERK-355W0_Seqlist_ST25.txt

Gly Gln

Gly Trp
25

Arg Asp
40

Gly Vval

Gly Asn
25

Arg Asp
40

Val Ala Thr Asn His Gln Ser
10 15

Val Gln Asn Gln Gly Ile Leu
30

Val

Val Ala Asp Asn Leu Gln Gln
10 15

Val Asn Ser Gln Gly Ala Leu
30

Val

Ala Thr Asp Thr Asp Met Trp Gly Asn Leu Pro Gly Gly Asp Gln Ser
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5 10 15

Asn Ser Asn Leu Pro Thr Val Asp Arg Leu Thr Ala Leu Gly Ala Val

20 25 30

Pro Gly Met Val Trp Gln Asn Arg Asp Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

45
42
PRT
Artificial sequence

synthetic sequence

misc_feature

(6)..(6)

Xaa can be any naturally occurring amino acid

misc_feature
(12)..(12)
Xaa can be any naturally occurring amino acid

misc_feature
(22)..(22)
Xaa can be any naturally occurring amino acid

misc_feature
(25)..(25)
Xaa can be any naturally occurring amino acid

45

Pro Val Ala Thr Glu Xaa Tyr Gly Val Val Ala Xaa Asn Leu Gln Ser

1

5 10 15

Ser Asn Thr Ala Pro Xaa Thr Gly Xaa Val Asn Ser Gln Gly Ala Leu

20 25 30
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Pro Gly Met Val Trp Gln Asn Arg Asp Val

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

46
60
PRT
Artificial sequence

synthetic sequence

misc_feature

(1)..(2)

Xaa can be any naturally occurring amino acid

misc_feature
(43)..(43)
Xaa can be any naturally occurring amino acid

46

Xaa Xaa Thr Phe Ser Tyr Thr Phe Glu Glu Val Pro Phe His Ser Ser

1

5 10 15

Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp

20 25 30

Gln Tyr Leu Tyr Tyr Leu Asn Arg Thr Gln Xaa Asn Gln Ser Gly Ser

35 40 45

Ala Gln Asn Lys Asp Leu Leu Phe Ser Arg Gly Ser

50

<210>
<211>
<212>
<213>

55 60
47
60
PRT
Artificial sequence
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<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

BERK-355W0_Seqlist_ST25.txt

synthetic sequence

misc_feature

(1)..(2)

Xaa can be any naturally occurring amino acid

misc_feature
(43)..(43)
Xaa can be any naturally occurring amino acid

47

Xaa Xaa Thr Phe Ser Tyr Thr Phe Glu Asp Val Pro Phe His Ser Ser

1

5 10 15

Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp

20 25 30

Gln Tyr Leu Tyr Tyr Leu Asn Arg Thr Gln Xaa Asn Gln Ser Gly Ser

35 40 45

Ala Gln Asn Lys Asp Leu Leu Phe Ser Arg Gly Ser

50

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

55 60
48
60
PRT
Artificial sequence

synthetic sequence

misc_feature
(1)..(3)

Xaa can be any naturally occurring amino acid

48
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Xaa Xaa Xaa Phe Ser Tyr Thr Phe Glu Asp Val Pro Phe His Ser Ser
1 5 10 15

Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp
20 25 30

Gln Tyr Leu Tyr Tyr Leu Asn Arg Thr Gln Gly Thr Thr Ser Gly Thr
35 40 45

Thr Asn Gln Ser Arg Leu Leu Phe Ser Gln Ala Gly
50 55 60

<210> 49
<211> 60
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> misc_feature

222> (1)..(3)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (43)..(43)

<223> Xaa can be any naturally occurring amino acid

<400> 49
Xaa Xaa Xaa Phe Ser Tyr Thr Phe Glu Asp Val Pro Phe His Ser Ser

1 5 10 15

Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp
20 25 30

Gln Tyr Leu Tyr Tyr Leu Ser Arg Thr Asn Xaa Thr Pro Ser Gly Thr
35 40 45
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Thr Thr Gln Ser Arg Leu Gln Phe Ser Gln Ala Gly

50

<210> 50
<211> 60
<212> PRT

55

<213> Artificial sequence

<220>

<223> synthetic sequence

<220>

<221> misc_feature
<222> (45)..(45)
<223> Xaa can be any naturally

<400> 50

Asn Phe Gln Phe
1

Tyr Ala His Ser
20

Gln Tyr Leu Tyr
35

Ala Asn Thr Gln
50

<210> 51
<211> 60
<212> PRT

Thr

Gln

Tyr

Thr

Tyr Thr Phe

Ser Leu Asp

Leu Ser Arg
40

Leu Gly Phe
55

<213> Artificial sequence

<220>

<223> synthetic sequence

<220>

<221> misc_feature

60

occurring amino acid

Glu Asp Val Pro Phe His Ser Ser
10 15

Arg Leu Met Asn Pro Leu Ile Asp
25 30

Thr Gln Thr Thr Xaa Gly Gly Thr
45

Ser Gln Gly Gly
60
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<222> (45)..(45)
<223> Xaa can be any naturally occurring amino acid

<400> 51

Asn Phe Gln Phe Thr Tyr Thr Phe Glu Asp Val Pro Phe His Ser Ser
1 5 10 15

Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp
20 25 30

Gln Tyr Leu Tyr Tyr Leu Ser Arg Thr Gln Thr Thr Xaa Gly Gly Thr
35 40 45

Ala Asn Thr Gln Thr Leu Gly Phe Ser Gln Gly Gly
50 55 60

<210> 52

<211> 59

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 52
Phe Gln Phe Ser Tyr Thr Phe Glu Asp Val Pro Phe His Ser Ser Tyr
1 5 10 15

Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp Gln
20 25 30

Tyr Leu Tyr Tyr Leu Val Arg Thr Gln Thr Thr Gly Thr Gly Gly Thr
35 40 45

Gln Thr Leu Ala Phe Ser Gln Ala Gly Pro Ser
50 55

<210> 53
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<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

BERK-355W0_SeqlList_ST25.txt
60
PRT
Artificial sequence

synthetic sequence

misc_feature
(45)..(45)
Xaa can be any naturally occurring amino acid

53

Asn Phe Glu Phe Ser Tyr Thr Phe Glu Asp Val Pro Phe His Ser Ser

1

5 10 15

Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp

20 25 30

Gln Tyr Leu Tyr Tyr Leu Ser Arg Thr Gln Ser Thr Xaa Gly Gly Thr

35 40 45

Gln Gly Thr Gln Gln Leu Leu Phe Ser Gln Ala Gly

50

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

55 60
54
60
PRT
Artificial sequence

synthetic sequence

misc_feature

(1)..(1)

Xaa can be any naturally occurring amino acid

54

Xaa Phe Glu Phe Ser Tyr Ser Phe Glu Asp Val Pro Phe His Ser Ser
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1 5 10 15

Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp
20 25 30

Gln Tyr Leu Tyr Tyr Leu Ala Arg Thr Gln Ser Asn Pro Gly Gly Thr
35 40 45

Ala Gly Asn Arg Glu Leu Gln Phe Tyr Gln Gly Gly
50 55 60

<210> 55

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> misc_feature

<222> (1)..(1)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222> (43)..(44)

<223> Xaa can be any naturally occurring amino acid

<400> 55

Xaa Phe Gln Phe Ser Tyr Glu Phe Glu Asn Val Pro Phe His Ser Ser
1 5 10 15

Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp
20 25 30

Gln Tyr Leu Tyr Tyr Leu Ser Lys Thr Ile Xaa Xaa Asn Gly Ser Gly
35 40 45
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Gln Asn Gln Gln Thr Leu Lys Phe Ser Val Ala Gly
50 55 60

<210> 56

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> misc_feature

222> (1)..(1)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (43)..(44)

<223> Xaa can be any naturally occurring amino acid

<400> 56

Xaa Phe Gln Phe Ser Tyr Glu Phe Glu Asn Val Pro Phe His Ser Ser
1 5 10 15

Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile Asp
20 25 30

Gln Tyr Leu Tyr Tyr Leu Ser Lys Thr Ile Xaa Xaa Asn Gly Ser Gly
35 40 45

Gln Asn Gln Gln Thr Leu Lys Phe Ser Val Ala Gly
50 55 60

<210> 57

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence
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<220>
<221>
<222>
<223>

misc_feature
(43)..(49)

<400> 57
Asn Phe Glu Phe Thr Tyr Asn
1 5

Phe Ala Pro Ser Gln Asn Leu
20

Gln Tyr Leu Tyr Arg Phe Val
35

Xaa Asn Thr Gly Gly Val Gln
50 55

<210>
<211>
<212>
<213>

58
60
PRT
Artificial sequence

<220>

<223> synthetic sequence

<400> 58
Pro Ala Gly Met Ser Val Gln
1 5

Tyr Arg Gln Gln Arg Val Ser
20

Asn Phe Thr Trp Thr Gly Ala
35

Ser Ile Ile Asn Pro Gly Thr

BERK-355W0_Seqlist_ST25.txt

Xaa can be any naturally

Phe

Phe

Ser

40

Phe

Pro

Lys

Ser

40

Ala

occurring amino

Glu Val Pro
10

Glu

Lys Leu Ala Asn

25

Thr Asn Xaa Xaa

Asn Lys Asn Leu

60

Lys Asn Trp Leu

10

Thr
25

Lys Thr Asp

Lys Tyr Asn Leu

Met Ala Ser His

Page 69

acid

Phe His Ser Ser
15

Pro Leu Val Asp
30

Xaa Xaa Xaa Xaa
45

Pro Gly Pro Cys
15

Asn Asn Asn Ser
30

Asn Gly Arg Glu
45
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50 55 60

<210> 59

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 59

Pro Ala Gly Met Ser Val Gln Pro Lys Asn Trp Leu Pro Gly Pro Cys
1 5 10 15

Tyr Arg Gln Gln Arg Val Ser Lys Thr Lys Thr Asp Asn Asn Asn Ser
20 25 30

Asn Phe Thr Trp Thr Gly Ala Ser Lys Tyr Asn Leu Asn Gly Arg Glu
35 40 45

Ser Ile Ile Asn Pro Gly Thr Ala Met Ala Ser His
50 55 60

<210> 60

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 60
Pro Gln Ser Met Ser Leu Gln Ala Arg Asn Trp Leu Pro Gly Pro Cys

1 5 10 15

Tyr Arg Gln Gln Arg Leu Ser Lys Thr Ala Asn Asp Asn Asn Asn Ser
20 25 30

Asn Phe Pro Trp Thr Ala Ala Ser Lys Tyr His Leu Asn Gly Arg Asp
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35 40 45

Ser Leu Val Asn Pro Gly Pro Ala Met Ala Ser His
50 55 60

<210> 61

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 61

Ala Ser Asp Ile Arg Asp Gln Ser Arg Asn Trp Leu Pro Gly Pro Cys
1 5 10 15

Tyr Arg Gln Gln Arg Val Ser Lys Thr Ser Ala Asp Asn Asn Asnh Ser
20 25 30

Glu Tyr Ser Trp Thr Gly Ala Thr Lys Tyr His Leu Asn Gly Arg Asp
35 40 45

Ser Leu Val Asn Pro Gly Pro Ala Met Ala Ser His
50 55 60

<210> 62

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 62
Pro Asn Thr Met Ala Asn Gln Ala Lys Asn Trp Leu Pro Gly Pro Cys

1 5 10 15

Tyr Arg Gln Gln Arg Val Ser Thr Thr Thr Gly Gln Asn Asn Asn Ser
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20 25

Asn Phe Ala Trp Thr Ala Gly Thr Lys Tyr
35 40

Ser Leu Ala Asn Pro Gly Ile Ala Met Ala
50 55

<210> 63

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 63
Pro Asn Thr Met Ala Asn Gln Ala Lys Asn

1 5 10

Tyr Arg Gln Gln Arg Val Ser Thr Thr Thr
20 25

Asn Phe Ala Trp Thr Ala Gly Thr Lys Tyr
35 40

Ser Leu Ala Asn Pro Gly Ile Ala Met Ala
50 55

<210> 64

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>
<221> misc_feature

30

His Leu Asn Gly Arg Asn
45

Thr His
60

Trp Leu Pro Gly Pro Cys
15

Gly Gln Asn Asn Asn Ser
30

His Leu Asn Gly Arg Asn
45

Thr His
60
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<222> (2)..(3)
<223> Xaa can be any naturally occurring amino acid

<400> 64

Ser Xaa Xaa Met Ala Asn Gln Ala Arg Asn Trp Val Pro Gly Pro Cys
1 5 10 15

Tyr Arg Gln Gln Arg Val Ser Thr Thr Thr Asn Gln Asn Asn Asn Ser
20 25 30

Asn Phe Ala Trp Thr Gly Ala Ala Lys Phe Lys Leu Asn Gly Arg Asp
35 40 45

Ser Leu Met Asn Pro Gly Val Ala Met Ala Ser His
50 55 60

<210> 65

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 65
Pro Ala Asn Met Ser Ala Gln Ala Lys Asn Trp Leu Pro Gly Pro Cys

1 5 10 15

Tyr Arg Gln Gln Arg Val Ser Thr Thr Leu Ser Gln Asn Asn Asn Ser
20 25 30

Asn Phe Ala Trp Thr Gly Ala Thr Lys Tyr His Leu Asn Gly Arg Asp
35 40 45

Ser Leu Val Asn Pro Gly Val Ala Met Ala Thr His
50 55 60

<210> 66
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<211> 60
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 66

Pro Ser Thr Met Ala Glu Gln Ala Lys Asn Trp Leu Pro Gly Pro Cys
1 5 10 15

Phe Arg Gln Gln Arg Val Ser Lys Thr Leu Asp Gln Asn Asn Asn Ser
20 25 30

Asn Phe Ala Trp Thr Gly Ala Thr Lys Tyr His Leu Asn Gly Arg Asn
35 40 45

Ser Leu Val Asn Pro Gly Val Ala Met Ala Thr His
50 55 60

<210> 67

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 67
Pro Ser Asn Met Ala Val Gln Gly Arg Asn Tyr Ile Pro Gly Pro Ser
1 5 10 15

Tyr Arg Gln Gln Arg Val Ser Thr Thr Val Thr Gln Asn Asn Asn Ser
20 25 30

Glu Phe Ala Trp Pro Gly Ala Ser Ser Trp Ala Leu Asn Gly Arg Asn
35 40 45

Ser Leu Met Asn Pro Gly Pro Ala Met Ala Ser His
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50 55 60

<210> 68

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 68

Pro Ser Asn Met Ala Val Gln Gly Arg Asn Tyr Ile Pro Gly Pro Ser
1 5 10 15

Tyr Arg Gln Gln Arg Val Ser Thr Thr Val Thr Gln Asn Asn Asn Ser
20 25 30

Glu Phe Ala Trp Pro Gly Ala Ser Ser Trp Ala Leu Asn Gly Arg Asn
35 40 45

Ser Leu Met Asn Pro Gly Pro Ala Met Ala Ser His
50 55 60

<210> 69

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 69
Ala Gly Arg Tyr Ala Asn Thr Tyr Lys Asn Trp Phe Pro Gly Pro Met
1 5 10 15

Gly Arg Thr Gln Gly Trp Asn Leu Gly Ser Gly Val Asn Arg Ala Ser
20 25 30

Val Ser Ala Phe Ala Thr Thr Asn Arg Met Glu Leu Glu Gly Ala Ser
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35 40 45

Tyr Gln Val Pro Pro Gln Pro Asn Gly Met Thr Asn
50 55 60

<210> 70

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> misc_feature

<222> (19)..(20)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222> (32)..(32)

<223> Xaa can be any naturally occurring amino acid

<400> 70

Lys Asp Asp Glu Asp Lys Phe Phe Pro Met Ser Gly Val Met Ile Phe
1 5 10 15

Gly Lys Xaa Xaa Glu Ser Ala Gly Ala Ser Asn Thr Ala Leu Asp Xaa
20 25 30

Asn Val Met Ile Thr Asp Glu Glu Glu Ile Lys Ala Thr Asn Pro Val
35 40 45

Ala Thr Glu Arg Phe Gly Thr Val Ala Val Asn Phe
50 55 60

210> 71

<211> 60

<212> PRT

<213> Artificial sequence
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<220>
<223> synthetic sequence

<220>

<221> misc_feature

222> (19)..(20)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (32)..(32)

<223> Xaa can be any naturally occurring amino acid

<400> 71

Lys Asp Asp Lys Asp Lys Phe Phe Pro Met Ser Gly Val Met Ile Phe
1 5 10 15

Gly Lys Xaa Xaa Glu Ser Ala Gly Ala Ser Asn Thr Ala Leu Asp Xaa
20 25 30

Asn Val Met Ile Thr Asp Glu Glu Glu Ile Lys Ala Thr Asn Pro Val
35 40 45

Ala Thr Glu Arg Phe Gly Thr Val Ala Val Asn Leu
50 55 60

210> 72

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> misc_feature

<222> (19)..(20)

<223> Xaa can be any naturally occurring amino acid

<220>
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<221>
<222>
<223>

misc_feature
(32)..(32)
Xaa can be any naturally

<400> 72
Lys Asp Asp Glu Glu Lys Phe Phe
1 5

Gly Lys Xaa Xaa
20

Glu Gly Thr Thr

Asn Val Met Ile Thr Asp Glu Glu
35 40

Ala Thr Glu Gln
50

Tyr Gly Thr Val
55

<210>
<211>
<212>
<213>

73

60

PRT

Artificial sequence

<220>

<223> synthetic sequence

<220>

<221> misc_feature

222> (19)..(20)

<223> Xaa can be any naturally
<220>

<221> misc_feature

<222> (32)..(32)

<223> Xaa can be any naturally
<400> 73

Lys Asp Asp Glu Glu Lys Phe Phe
1 5

Gly Lys Xaa Xaa Gln Gly Ser Glu

occurring amino acid

Pro Met His Gly Asn Leu Ile Phe
10 15

Ala Ser Asn Ala Glu Leu Asp Xaa
25 30

Glu Ile Arg Thr Thr Asn Pro Val
45

Ala Asn Asn Leu
60

occurring amino acid

occurring amino acid

Pro Gln Ser Gly Val Leu Ile Phe
10 15

Lys Thr Asn Val Asp Ile Glu Xaa
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20 25

30

Lys Val Met Ile Thr Asp Glu Glu Glu Ile Arg Thr Thr Asn Pro Val

35 40

Ala Thr Glu Gln Tyr Gly Ser Val Ser Thr Asn Leu

50

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

55 60
74
60
PRT
Artificial sequence

synthetic sequence

misc_feature
(19)..(20)
Xaa can be any naturally occurring amino

misc_feature
(32)..(32)
Xaa can be any naturally occurring amino

74

Lys Asp Asp Glu Glu Arg Phe Phe Pro Ser Asn Gly

1

5 10

Gly Lys Xaa Xaa Gln Asn Ala Ala Arg Asp Asn Ala

20 25

Asp Val Met Leu Thr Ser Glu Glu Glu Ile Lys Thr

35 40

Ala Thr Glu Glu Tyr Gly Ile Val Ala Asp Asn Leu

50

55 60

Page 79

45

acid

acid

Ile Leu Ile Phe
15

Asp Tyr Ser Xaa
30

Thr Asn Pro Val
45



<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
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75
60
PRT
Artificial sequence

synthetic sequence

misc_feature
(19)..(20)
Xaa can be any naturally occurring amino acid

misc_feature
(32)..(32)
Xaa can be any naturally occurring amino acid

75

Lys Asp Asp Glu Glu Arg Phe Phe Pro Ser Asn Gly Ile Leu Ile Phe

1

5 10 15

Gly Lys Xaa Xaa Gln Asn Ala Ala Arg Asp Asn Ala Asp Tyr Ser Xaa

20 25 30

Asp Val Met Leu Thr Ser Glu Glu Glu Ile Lys Thr Thr Asn Pro Val

35 40 45

Ala Thr Glu Glu Tyr Gly Ile Val Ala Asp Asn Leu

50

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>

55 60
76
60
PRT
Artificial sequence

synthetic sequence

misc_feature
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<222> (19)..(20)
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222> (32)..(32)

<223> Xaa can be any naturally occurring amino acid

<400> 76

Lys Asp Asp Asp Asp Arg Phe Phe Pro Ser Ser Gly Val Leu Ile Phe
1 5 10 15

Gly Lys Xaa Xaa Gln Gly Ala Gly Asn Asp Gly Val Asp Tyr Ser Xaa
20 25 30

Gln Val Leu Ile Thr Asp Glu Glu Glu Ile Lys Ala Thr Asn Pro Val
35 40 45

Ala Thr Glu Glu Tyr Gly Ala Val Ala Ile Asn Asn
50 55 60

<210> 77
<211> 60
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> misc_feature

222> (19)..(20)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (32)..(32)

<223> Xaa can be any naturally occurring amino acid

<400> 77

Lys Asp Asp Glu Glu Arg Phe Phe Pro Ser Ser Gly Val Leu Met Phe
Page 81



BERK-355W0_Seqlist_ST25.txt
1 5 10 15

Gly Lys Xaa Xaa Gln Gly Ala Gly Arg Asp Asn Val Asp Tyr Ser Xaa
20 25 30

Ser Val Met Leu Thr Ser Glu Glu Glu Ile Lys Thr Thr Asn Pro Val
35 40 45

Ala Thr Glu Gln Tyr Gly Val Val Ala Asp Asn Leu
50 55 60

<210> 78
<211> 60
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> misc_feature

<222> (19)..(20)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222> (25)..(25)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (32)..(32)

<223> Xaa can be any naturally occurring amino acid

<400> 78
Lys Asp Asp Glu Asp Arg Phe Phe Pro Ser Ser Gly Val Leu Ile Phe
1 5 10 15

Gly Lys Xaa Xaa Thr Gly Ala Thr Xaa Asn Lys Thr Thr Leu Glu Xaa
20 25 30
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Asn Val Leu Met Thr Asn Glu Glu Glu Ile Arg Pro Thr Asn Pro Val
35 40 45

Ala Thr Glu Glu Tyr Gly Ile Val Ser Ser Asn Leu
50 55 60

<210> 79

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> misc_feature

<222> (19)..(20)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222> (32)..(32)

<223> Xaa can be any naturally occurring amino acid

<400> 79
Lys Glu Gly Glu Asp Arg Phe Phe Pro Leu Ser Gly Ser Leu Ile Phe
1 5 10 15

Gly Lys Xaa Xaa Gln Gly Thr Gly Arg Asp Asn Val Asp Ala Asp Xaa
20 25 30

Lys Val Met Ile Thr Asn Glu Glu Glu Ile Lys Thr Thr Asn Pro Val
35 40 45

Ala Thr Glu Ser Tyr Gly Gln Val Ala Thr Asn His
50 55 60

<210> 80
<211> 60
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<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

BERK-355W0_Seqlist_ST25.txt

PRT
Artificial sequence

synthetic sequence

misc_feature
(19)..(20)
Xaa can be any naturally

misc_feature
(32)..(32)
Xaa can be any naturally

80

Lys Glu Gly Glu Asp Arg Phe Phe

1

5

Gly Lys Xaa Xaa Gln Gly Thr Gly

20

Lys Val Met Ile Thr Asn Glu Glu

35 40

Ala Thr Glu Ser Tyr Gly Gln Val

50

<210>
<211>
<212>
<213>

<220>
<223>

<400>

55
81
60
PRT
Artificial sequence

synthetic sequence

81

occurring amino

occurring amino

Pro Leu Ser Gly
10

Arg Asp Asn Val
25

Glu Ile Lys Thr

Ala Thr Asn His
60

acid

acid

Ser Leu Ile Phe
15

Asp Ala Asp Xaa
30

Thr Asn Pro Val
45

Asn Leu Gln Gly Ser Asn Thr Tyr Ala Leu Glu Asn Thr Met Ile Phe

1

5

10
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Asn Ser Gln Pro Ala Asn Pro Gly Thr Thr Ala Thr Tyr Leu Glu Gly
20 25 30

Asn Met Leu Ile Thr Ser Glu Ser Glu Thr Gln Pro Val Asn Arg Val
35 40 45

Ala Tyr Asn Val Gly Gly Gln Met Ala Thr Asn Asn
50 55 60

<210> 82

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 82

Gln Ser Ser Ser Thr Asp Pro Ala Thr Gly Asp Val His Ala Met Gly
1 5 10 15

Ala Leu Pro Gly Met Val Trp Gln Asp Arg Asp Val Tyr Leu Gln Gly
20 25 30

Pro Ile Trp Ala Lys Ile Pro His Thr Asp Gly His Phe His Pro Ser
35 40 45

Pro Leu Met Gly Gly Phe Gly Leu Lys Asn Pro Pro
50 55 60

<210> 83

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 83
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Gln Ser Ser Ser Thr Asp Pro Ala Thr Gly Asp Val His Val Met Gly
1 5 10 15

Ala Leu Pro Gly Met Val Trp Gln Asp Arg Asp Val Tyr Leu Gln Gly
20 25 30

Pro Ile Trp Ala Lys Ile Pro His Thr Asp Gly His Phe His Pro Ser
35 40 45

Pro Leu Met Gly Gly Phe Gly Leu Lys His Pro Pro
50 55 60

<210> 84

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 84
Gln Ser Ser Asn Thr Ala Pro Thr Thr Gly Thr Val Asn His Gln Gly
1 5 10 15

Ala Leu Pro Gly Met Val Trp Gln Asp Arg Asp Val Tyr Leu Gln Gly
20 25 30

Pro Ile Trp Ala Lys Ile Pro His Thr Asp Gly His Phe His Pro Ser
35 40 45

Pro Leu Met Gly Gly Phe Gly Leu Lys His Pro Pro
50 55 60

<210> 85

<211> 60

<212> PRT

<213> Artificial sequence
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<220>
<223> synthetic sequence

<400> 85

Gln Arg Gly Asn Arg Gln Ala
1 5

Val Leu Pro Gly Met Val Trp
20

Pro Ile Trp Ala Lys Ile Pro
35

Pro Leu Met Gly Gly Phe Gly
50 55

<210> 86

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 86
Gln Gln Gln Asn Thr Ala Pro
1 5

Ala Leu Pro Gly Met Val Trp
20

Pro Ile Trp Ala Lys Ile Pro
35

Pro Leu Met Gly Gly Phe Gly
50 55

<210> 87

BERK-355W0_Seqlist_ST25.txt

Ala Thr Ala Asp Val Asn Thr Gln Gly
10 15

Gln Asp Arg Asp Val Tyr Leu Gln Gly
25 30

His Thr Asp Gly His Phe His Pro Ser
40 45

Leu Lys His Pro Pro
60

Gln Ile Gly Thr Val Asn Ser Gln Gly
10 15

Gln Asn Arg Asp Val Tyr Leu Gln Gly
25 30

His Thr Asp Gly Asn Phe His Pro Ser
40 45

Leu Lys His Pro Pro
60
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<211> 60
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 87

Gln Gly Gln Arg Gln Ala Ala Gln Ile Gly Thr Val Asn Ser Gln Gly
1 5 10 15

Ala Leu Pro Gly Met Val Trp Gln Asn Arg Asp Val Tyr Leu Gln Gly
20 25 30

Pro Ile Trp Ala Lys Ile Pro His Thr Asp Gly Asn Phe His Pro Ser
35 40 45

Pro Leu Met Gly Gly Phe Gly Leu Lys His Pro Pro
50 55 60

<210> 88

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 88
Gln Ala Ala Asn Thr Gln Ala Gln Thr Gly Leu Val His Asn Gln Gly
1 5 10 15

Val Ile Pro Gly Met Val Trp Gln Asn Arg Asp Val Tyr Leu Gln Gly
20 25 30

Pro Ile Trp Ala Lys Ile Pro His Thr Asp Gly Asn Phe His Pro Ser
35 40 45

Pro Leu Met Gly Gly Phe Gly Leu Lys His Pro Pro
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50 55

<210>
<211>
<212>
<213>

89
60
PRT
Artificial sequence

<220>
<223> synthetic sequence

<400> 89
Gln Gln Ala Asn Thr Gly Pro Ile
1 5

Ala Leu Pro Gly Met Val Trp Gln
20

Pro Ile Trp Ala Lys Ile Pro His
35 40

Pro Leu Met Gly Gly Phe Gly Leu
50 55

<210>
<211>
<212>
<213>

90
60
PRT
Artificial sequence

<220>

<223> synthetic sequence

<400> 90
Gln Ala Ala Asn Thr Ala Ala Gln
1 5

Ala Leu Pro Gly Met Val Trp Gln
20

Pro Ile Trp Ala Lys Ile Pro His

60

Val Gly Asn Val Asn Ser Gln Gly

10 15

Asn
25

Arg Asp Val Tyr Leu Gln Gly
30

Thr Asp Gly Asn Phe His Pro Ser

45

His Pro Pro
60

Lys

Thr Gln Val Val Asn Asn Gln Gly

10 15

Asn Arg Asp Val Tyr Leu Gln Gly
25 30

Thr Asp Gly Asn Phe His Pro Ser
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35 40 45

Pro Leu Met Gly Gly Phe Gly Leu Lys His Pro Pro
50 55 60

<210> 091

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 91

Gln Ser Ala Gln Ala Gln Ala Gln Thr Gly Trp Val Gln Asn Gln Gly
1 5 10 15

Ile Leu Pro Gly Met Val Trp Gln Asp Arg Asp Val Tyr Leu Gln Gly
20 25 30

Pro Ile Trp Ala Lys Ile Pro His Thr Asp Gly Asn Phe His Pro Ser
35 40 45

Pro Leu Met Gly Gly Phe Gly Met Lys His Pro Pro
50 55 60

<210> 92

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 92
Gln Ser Gly Gln Ala Gln Ala Ala Thr Gly Trp Val Gln Asn Gln Gly
1 5 10 15

Ile Leu Pro Gly Met Val Trp Gln Asp Arg Asp Val Tyr Leu Gln Gly
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20 25 30

Pro Ile Trp Ala Lys Ile Pro His Thr Asp Gly Asn Phe His Pro Ser
35 40 45

Pro Leu Met Gly Gly Phe Gly Met Lys His Pro Pro
50 55 60

<210> 93

<211> 60

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 93

Gln Ser Ser Thr Thr Ala Pro Ala Thr Gly Thr Tyr Asn Leu Gln Glu
1 5 10 15

Ile Val Pro Gly Ser Val Trp Met Glu Arg Asp Val Tyr Leu Gln Gly
20 25 30

Pro Ile Trp Ala Lys Ile Pro Glu Thr Gly Ala His Phe His Pro Ser
35 40 45

Pro Ala Met Gly Gly Phe Gly Leu Lys His Pro Pro
50 55 60

<210> 94

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>
<221> misc_feature
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222> (7)..(7)
<223> Xaa can be any naturally occurring amino acid

<400> 94

Pro Gln Ile Leu Ile Lys Xaa
1 5

<210> 95

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> misc_feature

222> (7)..(7)

<223> Xaa can be any naturally occurring amino acid

<400> 95

Pro Gln Ile Met Ile Lys Xaa
1 5

<210> 96

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 96
Pro Gln Ile Leu Ile Lys Asn

1 5

<210> 97

<211> 7

<212> PRT

<213> Artificial sequence
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<220>
<223>

<400>

synthetic sequence

97

Pro Met Met Leu Ile Lys Asn

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

98
12
PRT
Artificial sequence

synthetic sequence

98

BERK-355W0_Seqlist_ST25.txt

Thr Gly Asp Gly Gly Thr Thr Met Asn Gly Leu Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

99
12
PRT
Artificial sequence

synthetic sequence

99

10

Thr Gly Gly His Gly Ser Ala Pro Asp Gly Leu Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

100
12
PRT
Artificial sequence

synthetic sequence

100

10

Thr Gly Met His Val Thr Met Met Ala Gly Leu Asn
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<210>
<211>
<212>
<213>

<220>
<223>

<400>
Thr Gly
1

<210>
<211>
<212>
<213>
<400>
Met Gly
1

Ile Gly

Ile Ser

Tyr His
50

Leu Arg
65

Val Met

101
12
PRT

Artificial sequence

synthetic sequence

101

Ala Ser

102
860
PRT

Tyr
5

Homo sapiens

102

Glu val

Phe Ala
20

Asp Leu

35

Ser Pro

Asp Phe

Lys Lys

Thr

Lys

Leu

Ser

Gln

Leu
85

BERK-355W0_Seqlist_ST25.txt

10

Leu Asp Asn Ser Gly Leu Ser

Ala

Gln

Gly

Ser

Glu

70

Cys

Glu

Tyr

Ala

Met

55

Asn

Phe

Glu

Tyr

Lys

40

Glu

Leu

Leu

Val

Asn

25

Glu

Glu

Gln

Leu

10

Glu

10

Leu

Ala

Ser

Thr

Gln
90

Lys

His

Ala

Glu

Glu

75

Ala

Phe

Val

Ile
60

Asp

Page 94

Leu

Arg

Asp

45

Ile

Cys

Arg

Asp

Ala

30

Phe

Phe

Ile

Met

Ser

15

Lys

Ser

Asp

Phe

Ser
95

Asn

Leu

Asn

Leu

Asn

80

Leu



Phe

Phe

Asp

Ala

145

His

Ile

Met

Glu

Tyr

225

Leu

Arg

Asp

Met

Asn

Gln

130

His

Phe

Leu

Ala

Ile

210

His

Leu

Gln

Arg

Tyr

Val

115

Glu

Ser

Cys

Ala

Val

195

Leu

Leu

Trp

Phe

Tyr
275

Arg

100

His

Ile

Lys

Asp

Ser

180

Asn

Leu

Ser

Ser

His

260

Ser

Thr

Lys

Val

Lys

Phe

165

Pro

Lys

Lys

Tyr

Gly

245

Lys

Val

Arg

Asp

Phe

Ile

150

Val

Ile

Val

Tyr

Leu

230

Ser

Ala

Gly

Asn

Ala

Pro

135

Ala

Asp

Met

Asp

Leu

215

His

Lys

Leu

Leu

BERK-355W0_SeqglList ST25.txt
Ile Ala Glu Leu Ala Thr

Gly

Val

120

Leu

Asn

Ile

Asn

Gly

200

Asn

Asn

Val

Tyr

Leu
280

105

Leu

Asp

Val

Leu

Gly

185

Ser

Phe

Cys

Phe

Thr

265

Asp

Glu

Met

Pro

Thr

170

Lys

His

Ala

Glu

Glu

250

Val

Met

Asp

Gly

Asn

155

Glu

Asp

Phe

Asn

Thr

235

Glu

Arg

Thr

Cys

Ile

140

Thr

Tyr

Val

Thr

Leu

220

Arg

Leu

Ala

Lys

Page 95

Leu

125

Val

Glu

Lys

Val

Lys

205

Ile

Arg

Thr

Phe

Gln
285

110

Val

Gly

Glu

Thr

Ala

190

Arg

Met

Gly

Asp

Leu

270

Lys

Arg

Met

His

Asp

Lys

175

Ile

Asp

Lys

Gln

Ile

255

Asn

Glu

Leu

Pro

Val

Glu

160

Asn

Ile

Glu

Val

Ile

240

Glu

Cys

Phe



Phe

Pro

305

Tyr

Pro

Asn

Ala

Val

385

Ala

Glu

Asn

Ile

Ile
465

Asp

290

Arg

Ile

Asp

Gly

Phe

370

Leu

Thr

Thr

Pro

Phe

450

Gln

Val

Thr

Leu

His

Leu

355

Gln

Ser

Phe

Leu

Asp

435

Gln

Lys

Trp

Pro

His

Trp

340

Ile

Lys

Met

Tyr

Met

420

Thr

Asp

Ile

Pro

Asp

Gly

325

Ala

Cys

Glu

Pro

Asn

405

Glu

Tyr

Ile

Leu

Val

Gly

310

Lys

Leu

Asn

Pro

Ile

390

Arg

Ser

Glu

Val

Lys
470

Leu

295

Arg

Glu

Val

Ile

Leu

375

Val

Lys

Leu

Ser

Lys

455

Thr

BERK-355W0_SeqlList_ST25.txt
Met Gly Glu Val

Glu

Asp

Ser

Met

360

Asp

Asn

Asp

Thr

Met

440

Tyr

Arg

Ile

Ile

Gly

345

Asn

Glu

Lys

Gly

Gln

425

Asn

His

Glu

Asn

Lys

330

Leu

Ala

Ser

Lys

Lys

410

Phe

Lys

Val

Val

Phe

315

Val

Pro

Pro

Gly

Glu

395

Pro

Leu

Leu

Lys

Tyr
475

Pro Pro Tyr

300

Tyr

Ile

Ala

Ala

Trp

380

Glu

Phe

Gly

Glu

Cys

460

Gly

Page 96

Lys

Pro

Tyr

Glu

365

Met

Ile

Asp

Trp

Asn

445

Asp

Lys

Val

Asn

Val

350

Asp

Ile

Val

Glu

Ser

430

Arg

Asn

Glu

Ser

Ile

Pro

335

Ala

Phe

Lys

Gly

Met

415

Val

Lys

Glu

Pro

Gly

Asp

320

Pro

Gln

Phe

Asn

Val

400

Leu

Asp

Glu

Trp
480



Glu

Asp

Leu

Leu

Phe

545

Trp

Thr

Val

Leu

Ser

625

Asp

His

Cys

Ala

Thr

Lys

530

Met

Arg

Gly

Thr

Tyr

610

Ile

Glu

Ala

Glu

Asp

Glu

515

Val

Tyr

His

Lys

Ala

595

Gln

Leu

Ser

Ile

Glu

Lys

500

Leu

Val

Ser

Gly

Leu

580

Ala

Met

Glu

Leu

His
660

Glu

485

Tyr

Glu

Asp

Leu

Phe

565

Lys

Phe

Lys

Arg

Asn

645

Met

Glu

Glu

Leu

Lys

Ser

550

Asn

Arg

Cys

Ser

His

630

Ile

Met

Leu

Ile

Val

Phe

535

Val

Tyr

His

Gln

615

His

Phe

Asp

BERK-355W0_SeqglList ST25.txt
Ala Glu Ile Leu Gln Ala Glu

Asn

Lys

520

His

Gly

Gly

Phe

Asp

600

Asn

Leu

Gln

Ile

Lys

505

Cys

Ile

Tyr

Gln

Thr

585

Ile

Pro

Glu

Asn

Ala
665

490

Phe

Gly

Pro

Arg

Thr

570

Asp

Asp

Leu

Phe

Leu

650

Ile

His

Ile

Gln

Lys

555

Met

Leu

His

Ala

Gly

635

Asn

Ile

Phe

Gln

Glu

540

Ile

Phe

Glu

Arg

Lys

620

Lys

Arg

Ala

Page 97

Ser

Met

525

Ala

Thr

Ser

Ala

Gly

605

Leu

Thr

Arg

Thr

Asp

510

Tyr

Leu

Tyr

Leu

Leu

590

Thr

His

Leu

Gln

Asp
670

Leu

495

Leu

Tyr

Val

His

Leu

575

Ala

Asn

Gly

Leu

His

655

Leu

Pro

Pro

Glu

Arg

Asn

560

Val

Met

Asn

Ser

Arg

640

Glu

Ala



Leu

Lys

Gln

705

Leu

Leu

Leu

Leu

Tyr

785

Gly

Asp

Ala

Gly

Tyr

Thr

690

Thr

Ser

Val

Gln

Pro

770

Lys

Ile

Ala

Lys

Gly
850

Phe

675

Tyr

Arg

Ala

Ala

Gln

755

Lys

Glu

Thr

Lys

Ser

835

Ala

Lys

Glu

Lys

Ile

Ala

740

Asn

Leu

Phe

Asn

Met

820

Ala

Thr

Lys

Ser

Glu

Thr

725

Glu

Pro

Gln

Ser

Asn

805

Lys

Ala

Thr

Arg

Glu

Ile

710

Lys

Phe

Ile

Val

Arg

790

Arg

Val

Ala

Ser

Thr

Gln

695

Val

Pro

Trp

Pro

Gly

775

Phe

Lys

Gln

Gly

Lys
855

BERK-355W0_SeqlList_ST25.txt
Met Phe Gln Lys Ile Val

680

Glu

Met

Trp

Glu

Met

760

Phe

His

Glu

Glu

Asn

840

Ser

Trp

Ala

Glu

Gln

745

Met

Ile

Glu

Trp

Glu

825

Gln

Cys

Thr

Met

Val

730

Gly

Asp

Asp

Glu

Lys

810

Lys

Pro

Cys

Gln

Met

715

Gln

Asp

Arg

Phe

Ile

795

Ala

Lys

Gly

Ile

Tyr

700

Met

Ser

Leu

Asn

Val

780

Thr

Leu

Gln

Gly

Gln
860
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685

Met

Thr

Gln

Glu

Lys

765

Cys

Pro

Ala

Lys

Asn
845

Asp

Met

Ala

Val

Arg

750

Ala

Thr

Met

Asp

Gln

830

Pro

Gln

Leu

Cys

Ala

735

Thr

Asp

Phe

Leu

Glu

815

Gln

Ser

Ser

Glu

Asp

720

Leu

Val

Glu

Val

Asp

800

Tyr

Ser

Pro



<210>
<211>
<212>
<213>

<400>

103
854
PRT
Homo

103

Met Ser Leu

1

Asp

Ala

Asp

Asp

65

Arg

Tyr

Val

Glu

Thr

145

Ser

Phe

Ala

Leu

50

Met

Arg

Arg

Gln

Ile

130

Lys

Ser

Ala

Ala

35

Cys

Gln

Leu

Gln

Pro

115

Val

Lys

Phe

sapiens

Ser

Arg

20

Cys

Gln

Glu

Cys

Arg

100

Asp

Phe

Met

Ala

Glu

Gln

Glu

Val

Ser

Thr

85

Asn

Ser

Pro

Val

Asp

Glu

Tyr

Asp

Glu

Ile

70

Leu

Gly

Val

Leu

Asn

150

Glu

Gln

Phe

Gly

Glu

55

Asn

Leu

Val

Leu

Asp

135

Val

Leu

BERK-355W0_Seqlist_ST25.txt

Ala

Gly

Cys

40

Ser

Met

Gln

Ala

Glu

120

Ile

Glu

Thr

Arg

Lys

25

Pro

Thr

Glu

Ala

Glu

105

Asp

Gly

Asp

Asp

Ser

10

Lys

Pro

Ala

Arg

Asp

90

Leu

Cys

Val

Val

Phe

Leu

Asp

Leu

Val

75

Arg

Ala

Leu

Val

Ala
155

Leu

Ser

Cys

Leu

60

Val

Cys

Thr

Val

Gly

140

Glu

Tyr Lys Thr

Page 99

Asp

Pro

Asp

45

Glu

Phe

Ser

Arg

Pro

125

His

Cys

Lys

Gln

Glu

30

Ser

Leu

Lys

Leu

Leu

110

Pro

Val

Pro

Asn

Asn

15

Asn

Leu

Val

Val

Phe

95

Phe

Asp

Ala

His

Met

Pro

Val

Arg

Gln

Leu

80

Met

Ser

Ser

Gln

Phe

160

Leu



Ala

Val

Phe

Leu

225

Trp

Phe

Tyr

Val

Thr

305

Leu

His

Phe

Thr

Asn

Leu

210

Ser

Ser

His

Ser

Trp

290

Pro

His

Trp

Ile

Pro

Lys

195

Lys

Tyr

Ala

Lys

Val

275

Ser

Asp

Gly

Ala

Cys

Ile

180

Leu

Tyr

Leu

Asn

Ala

260

Gly

Val

Gly

Lys

Leu

340

Asn

165

Met

Asn

Leu

His

Lys

245

Phe

Leu

Leu

Arg

Glu

325

Ala

Ile

Asn

Gly

Asn

Asn

230

Val

Tyr

Leu

Met

Glu

310

Glu

Ser

Met

Gly

Pro

Phe

215

Cys

Phe

Thr

Asp

Gly

295

Ile

Ile

Gly

Asn

BERK-355W0_Seqlist_ST25.txt

Lys

Phe

200

Ala

Glu

Glu

Val

Met

280

Glu

Val

Lys

Leu

Ala

Asp

185

Phe

Thr

Thr

Glu

Arg

265

Thr

Ser

Phe

Val

Pro

345

Ser

170

Val

Thr

Leu

Arg

Leu

250

Ala

Lys

Gln

Tyr

Ile

330

Ser

Val

Ser

Tyr

Arg

235

Thr

Tyr

Glu

Pro

Lys

315

Pro

Tyr

Ala

Glu

Leu

220

Gly

Asp

Leu

Lys

Tyr

300

Val

Thr

Val

Ala Asp Glu

Page 100

Val

Asp

205

Lys

Gln

Ile

Asn

Glu

285

Ser

Ile

Pro

Ala

Met

Ile

190

Glu

Ile

Val

Glu

Cys

270

Phe

Gly

Asp

Ser

Glu

350

Phe

175

Met

Asp

Tyr

Leu

Arg

255

Glu

Phe

Pro

Tyr

Ala

335

Ser

Lys

Ala

Val

His

Leu

240

Gln

Arg

Asp

Arg

Ile

320

Asp

Gly

Phe



Gln

Ser

385

Phe

Leu

Asp

Gln

Leu

465

Asp

Thr

Glu

Val

Phe

Glu

370

Met

Tyr

Met

Thr

Asp

450

Ile

Glu

Thr

Leu

Val

530

Ser

355

Gly

Pro

Asn

Glu

Tyr

435

Met

Leu

Asp

Phe

Asp

515

Arg

Ile

Ala

Ile

Arg

Ser

420

Asp

Val

Pro

Glu

Asp

500

Leu

Lys

Ser

Leu

Val

Lys

405

Leu

Lys

Leu

Thr

Leu

485

Ile

Val

Phe

Lys

Asp

Asn

390

Asp

Thr

Met

Tyr

Arg

470

Gly

Tyr

Lys

Gln

Gly

Asp

375

Lys

Gly

Gln

Asn

His

455

Ala

Glu

Glu

Cys

Ile

535

Tyr

BERK-355W0_Seqlist_ST25.txt

360

Ser

Lys

Lys

Phe

Lys

440

Val

Arg

Ile

Phe

Gly

520

Pro

Arg

Gly Trp Leu

Glu

Pro

Leu

425

Leu

Lys

Leu

Leu

His

505

Ile

Gln

Arg

Glu

Phe

410

Gly

Glu

Cys

Gly

Lys

490

Phe

Gln

Glu

Ile

395

Asp

Trp

Asn

Asp

Lys

475

Glu

Ser

Met

Val

Ile

380

Val

Glu

Ser

Arg

Arg

460

Glu

Glu

Asp

Tyr

Leu
540

Ile Thr Tyr
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365

Lys

Gly

Gln

Val

Lys

445

Asp

Pro

Leu

Leu

Tyr

525

Val

His

Asn

Val

Asp

Met

430

Asp

Glu

Ala

Pro

Glu

510

Glu

Arg

Asn

Val

Ala

Glu

415

Asn

Ile

Ile

Asp

Gly

495

Cys

Leu

Phe

Trp

Leu

Thr

400

Val

Thr

Ala

Gln

Cys

480

Pro

Thr

Gly

Leu

Arg



545

His

Lys

Ala

Gln

Leu

625

Thr

Ile

Phe

Tyr

Arg

705

Ala

Ala

Gly

Leu

Gly

Met

610

Glu

Leu

His

Lys

Gln

690

Lys

Ile

Ala

Phe

Lys

Leu

595

Lys

Arg

Asn

Leu

Lys

675

Asp

Glu

Thr

Glu

Asn

Ser

580

Cys

Ser

His

Ile

Met

660

Arg

Lys

Ile

Lys

Phe

Val

565

Tyr

His

Gln

His

Tyr

645

Asp

Ala

Lys

Val

Pro

725

Trp

550

Ala

Tyr

Asp

Asn

Leu

630

Gln

Ile

Met

Ser

Met

710

Trp

Glu

Gln

Thr

Ile

Pro

615

Glu

Asn

Ala

Phe

Trp

695

Ala

Glu

Gln

BERK-355W0_Seqlist_ST25.txt

Thr

Asp

Asp

600

Leu

Phe

Leu

Ile

Gln

680

Val

Met

Val

Gly

Met

Leu

585

His

Ala

Gly

Asn

Ile

665

Lys

Glu

Met

Gln

Asp

Phe

570

Glu

Arg

Lys

Lys

Arg

650

Ala

Ile

Tyr

Met

Ser
730

555

Thr

Ala

Gly

Leu

Phe

635

Arg

Thr

Val

Leu

Thr

715

Lys

Leu

Phe

Thr

His

620

Leu

Gln

Asp

Asp

Ser

700

Ala

Val

Leu Glu Arg
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Leu

Ala

Asn

605

Gly

Leu

His

Leu

Glu

685

Leu

Cys

Ala

Thr

Met

Met

590

Asn

Ser

Ser

Glu

Ala

670

Ser

Glu

Asp

Leu

Val

Thr

575

Val

Leu

Ser

Glu

His

655

Leu

Lys

Thr

Leu

Leu

735

Leu

560

Gly

Thr

Tyr

Ile

Glu

640

Val

Tyr

Asn

Thr

Ser

720

Val

Asp



Gln

Lys

Glu

785

Gln

Lys

Lys

Ser

Gln

Leu

770

Phe

Asn

Val

Lys

Thr
850

<210>
<211>
<212>
<213>

<400>

Pro
755

Gln

Ser

Asn

Lys

Val
835

Cys

104
853
PRT
Homo

104

Met Ser Leu

1

Asp Phe Ala

Ala Ala Ala

35

740

Ile

Val

Arg

Arg

Ala

820

Cys

Pro

Gly

Phe

Lys

805

Leu

Thr

Ile

sapiens

Ser

Arg
20

Cys

Glu
5

Gln

Glu

Met

Phe

His

790

Glu

Glu

Glu

Leu

Glu

Tyr

Asp

Met

Ile

775

Glu

Trp

Glu

Ile

Gln

Phe

Gly
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745

Asp Arg Asn
760

Asp Phe Val

Glu Ile Leu

Lys Ala Leu
810

Lys Glu Glu
825

Cys Asn Gly
840

Lys

Cys

Pro

795

Ala

Glu

Gly

Ala

Thr

780

Met

Asp

Glu

Pro

Ala Arg Ser Phe Leu

10

Gly Lys Lys Leu Ser

25

Cys Pro Pro Asp Cys

40
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Ala

765

Phe

Phe

Glu

Arg

Ala
845

Asp

Pro

Asp
45

750

Glu Leu

Val Tyr

Asp Arg

Tyr Glu
815

Val Ala
830

Pro Lys

Gln Asn
15

Glu Asn
30

Ser Leu

Pro

Lys

Leu

800

Ala

Ala

Ser

Pro

Val

Arg



Asp

Asp

65

Arg

Tyr

Val

Glu

Thr

145

Ser

Ala

Val

Phe

Leu
225

Leu

50

Met

Arg

Arg

Gln

Ile

130

Lys

Ser

Thr

Asn

Leu

210

Ser

Cys

Gln

Leu

Gln

Pro

115

Val

Lys

Phe

Pro

Lys

195

Lys

Tyr

Gln

Glu

Cys

Arg

100

Asp

Phe

Met

Ala

Ile

180

Leu

Tyr

Leu

Val

Ser

Thr

85

Asn

Ser

Pro

Val

Asp

165

Met

Asn

Leu

His

Glu

Ile

70

Leu

Gly

Val

Leu

Asn

150

Glu

Asn

Gly

Asn

Asn
230

Glu

55

Asn

Leu

Val

Leu

Asp

135

Val

Leu

Gly

Pro

Phe
215
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Ser Thr Ala Leu

Met

Gln

Ala

Glu

120

Ile

Glu

Thr

Lys

Phe

200

Ala

Glu

Glu

Ala

Glu

105

Asp

Gly

Asp

Asp

Asp

185

Phe

Thr

Thr

Arg

Asp

90

Leu

Cys

Val

Val

Tyr

170

Val

Thr

Leu

Arg

Val

75

Arg

Ala

Leu

Val

Ala

155

Lys

Val

Ser

Tyr

Arg
235

Leu Glu Leu

60

Val

Cys

Thr

Val

Gly

140

Glu

Thr

Ala

Glu

Leu

220

Gly
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Phe

Ser

Arg

Pro

125

His

Cys

Lys

Val

Asp

205

Lys

Gln

Lys

Leu

Leu

110

Pro

Val

Pro

Asn

Ile

190

Glu

Ile

Val

Val

Val

Phe

95

Phe

Asp

Ala

His

Met

175

Met

Asp

Tyr

Leu

Gln

Leu

80

Met

Ser

Ser

Gln

Phe

160

Leu

Ala

Val

His

Leu
240



Trp

Phe

Tyr

Val

Thr

305

Leu

His

Phe

Gln

Ser

385

Phe

Leu

Ser

His

Ser

Trp

290

Pro

His

Trp

Ile

Glu

370

Met

Tyr

Met

Ala

Lys

Val

275

Ser

Asp

Gly

Ala

Cys

355

Gly

Pro

Asn

Glu

Asn

Ala

260

Gly

Val

Gly

Lys

Leu

340

Asn

Ala

Ile

Arg

Ser
420

Lys

245

Phe

Leu

Leu

Arg

Glu

325

Ala

Ile

Leu

Val

Lys

405

Leu

Val

Tyr

Leu

Met

Glu

310

Glu

Ser

Met

Asp

Asn

390

Asp

Thr

Phe

Thr

Asp

Gly

295

Ile

Ile

Gly

Asn

Asp

375

Lys

Gly

Gln
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Glu Glu Leu

Val

Met

280

Glu

Val

Lys

Leu

Ala

360

Ser

Lys

Lys

Phe

Arg

265

Thr

Ser

Phe

Val

Pro

345

Ser

Gly

Glu

Pro

Leu
425

250

Ala

Lys

Gln

Tyr

Ile

330

Ser

Ala

Trp

Glu

Phe

410

Gly

Thr Asp Ile Glu

Tyr

Glu

Pro

Lys

315

Pro

Tyr

Asp

Leu

Ile

395

Asp

Trp

Leu

Lys

Tyr

300

Val

Thr

Val

Glu

Ile

380

Val

Glu

Ser
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Asn

Glu

285

Ser

Ile

Pro

Ala

Met

365

Lys

Gly

Gln

Val

Cys

270

Phe

Gly

Asp

Ser

Glu

350

Phe

Asn

Val

Asp

Met
430

Arg

255

Glu

Phe

Pro

Tyr

Ala

335

Ser

Lys

Val

Ala

Glu

415

Asn

Gln

Arg

Asp

Arg

Ile

320

Gly

Phe

Leu

Thr

400

Val

Thr



Asp

Gln

Leu

465

Asp

Thr

Glu

Val

Phe

545

His

Lys

Ala

Gln

Thr

Asp

450

Ile

Glu

Thr

Leu

Val

530

Ser

Gly

Leu

Gly

Met
610

Tyr

435

Met

Leu

Asp

Phe

Asp

515

Arg

Ile

Phe

Lys

Leu

595

Lys

Asp

Val

Pro

Glu

Asp

500

Leu

Lys

Ser

Asn

Ser

580

Cys

Ser

Lys

Leu

Thr

Leu

485

Ile

Val

Phe

Lys

Val

565

Tyr

His

Gln

Met

Tyr

Arg

470

Gly

Tyr

Lys

Gln

Gly

550

Ala

Tyr

Asp

Asn

Asn

His

455

Ala

Glu

Glu

Cys

Ile

535

Tyr

Gln

Thr

Ile

Pro
615
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Lys Leu Glu Asn Arg Lys Asp

449

Val

Arg

Ile

Phe

Gly

520

Pro

Arg

Thr

Asp

Asp

600

Leu

Lys

Leu

Leu

His

505

Ile

Gln

Arg

Met

Leu

585

His

Ala

Cys

Gly

Lys

490

Phe

Gln

Glu

Ile

Phe

570

Glu

Arg

Lys

Asp

Lys

475

Glu

Ser

Met

Val

Thr

555

Thr

Ala

Gly

Leu

Arg

460

Glu

Glu

Asp

Tyr

Leu

540

Tyr

Leu

Phe

Thr

His
620
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445

Asp

Pro

Leu

Leu

Tyr

525

Val

His

Leu

Ala

Asn
605

Glu

Ala

Pro

Glu

510

Glu

Arg

Asn

Met

Met

590

Asn

Ser

Ile

Ile

Asp

Gly

495

Cys

Leu

Phe

Trp

Thr

575

Val

Leu

Ser

Ala

Gln

Cys

480

Pro

Thr

Gly

Leu

Arg

560

Gly

Thr

Tyr

Ile



Leu

625

Thr

Ile

Phe

Tyr

Arg

705

Ala

Ala

Gln

Lys

Glu

785

Gln

Glu

Leu

His

Lys

Gln

690

Lys

Ile

Ala

Gln

Leu

770

Phe

Asn

Arg

Asn

Leu

Lys

675

Asp

Glu

Thr

Glu

Pro

755

Gln

Ser

Asn

His

Ile

Met

660

Arg

Lys

Ile

Lys

Phe

740

Ile

Val

Arg

Arg

His

Tyr

645

Asp

Ala

Lys

Val

Pro

725

Trp

Pro

Gly

Phe

Lys
805

Leu

630

Gln

Ile

Met

Ser

Met

710

Trp

Glu

Met

Phe

His

790

Glu

Glu

Asn

Ala

Phe

Trp

695

Ala

Glu

Gln

Met

Ile

775

Glu

Trp
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Phe Gly Lys Phe Leu Leu Ser

Leu

Ile

Gln

680

Val

Met

Val

Gly

Asp

760

Asp

Glu

Lys

Asn

Ile

665

Lys

Glu

Met

Gln

Asp

745

Arg

Phe

Ile

Ala

Arg

650

Ala

Ile

Tyr

Met

Ser

730

Leu

Asn

Val

Leu

Leu
810

635

Arg

Thr

Val

Leu

Thr

715

Lys

Glu

Lys

Cys

Pro

795

Ala

Gln

Asp

Asp

Ser

700

Ala

Val

Arg

Ala

Thr

780

Met

Asp
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His

Leu

Glu

685

Leu

Cys

Ala

Thr

Ala

765

Phe

Phe

Glu

Glu

Ala

670

Ser

Glu

Asp

Leu

Val

750

Glu

Val

Asp

Tyr

Glu

His

655

Leu

Lys

Thr

Leu

Leu

735

Leu

Leu

Tyr

Arg

Glu
815

Glu

640

Val

Tyr

Asn

Thr

Ser

720

Val

Asp

Pro

Lys

Leu

800

Ala



Lys Val Lys

Lys Lys Gly

835

Thr Cys Cys

850

<210>
<211>
<212>
<213>

<400>

105
575
PRT
Homo

105

Met Thr Lys

1

Glu

Val

Lys

Leu

65

Ala

Ser

Ser

Phe

Val

50

Pro

Ser

Gly

Gln

Tyr

35

Ile

Ser

Ala

Trp

Ala
820

Thr

Ile

Leu

Glu

Leu

sapiens

Glu

Pro

20

Lys

Pro

Tyr

Asp

Leu
100

Lys

Tyr

Val

Thr

Val

Glu

85

Ile
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Glu Glu Lys Glu Glu Glu Glu Arg Val Ala Ala

825

830

Ile Cys Asn Gly Gly Pro Ala Pro Lys Ser Ser

Glu

Ser

Ile

Pro

Ala

70

Met

Lys

Phe

Gly

Asp

Ser

55

Glu

Phe

Asn

840

Phe

Pro

Tyr

40

Ala

Ser

Lys

Val

Asp

Arg

25

Ile

Asp

Gly

Phe

Leu
105

Val

10

Thr

Leu

His

Phe

Gln

90

Ser

Trp

Pro

His

Trp

Ile

75

Glu

Met

Ser

Asp

Gly

Ala

60

Cys

Gly

Pro
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845

Val

Gly

Lys

45

Leu

Asn

Ala

Ile

Leu

Arg

30

Glu

Ala

Ile

Leu

Val
110

Met

15

Glu

Glu

Ser

Met

Asp

95

Asn

Gly

Ile

Ile

Gly

Asn

80

Asp

Lys



Lys

Lys

Phe

145

Lys

Val

Arg

Ile

Phe

225

Gly

Pro

Arg

Thr

Glu

Pro

130

Leu

Leu

Lys

Leu

Leu

210

His

Ile

Gln

Arg

Met
290

Glu

115

Phe

Gly

Glu

Cys

Gly

195

Lys

Phe

Gln

Glu

Ile

275

Phe

Ile

Asp

Trp

Asn

Asp

180

Lys

Glu

Ser

Met

Val

260

Thr

Thr

Val

Glu

Ser

Arg

165

Arg

Glu

Glu

Asp

Tyr

245

Leu

Tyr

Leu

Gly

Gln

Val

150

Lys

Asp

Pro

Leu

Leu

230

Tyr

Val

His

Leu

Val

Asp

135

Met

Asp

Glu

Ala

Pro

215

Glu

Glu

Arg

Asn

Met
295
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Ala Thr Phe Tyr Asn Arg Lys

120

Glu

Asn

Ile

Ile

Asp

200

Gly

Cys

Leu

Phe

Trp

280

Thr

Val

Thr

Ala

Gln

185

Cys

Pro

Thr

Gly

Leu

265

Arg

Gly

Leu

Asp

Gln

170

Leu

Asp

Thr

Glu

Val

250

Phe

His

Lys

Met

Thr

155

Asp

Ile

Glu

Thr

Leu

235

Val

Ser

Gly

Leu

Glu

140

Tyr

Met

Leu

Asp

Phe

220

Asp

Arg

Ile

Phe

Lys
300
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125

Ser

Asp

Val

Pro

Glu

205

Asp

Leu

Lys

Ser

Asn

285

Ser

Leu

Lys

Leu

Thr

190

Leu

Ile

Val

Phe

Lys

270

Val

Tyr

Asp

Thr

Met

Tyr

175

Arg

Gly

Tyr

Lys

Gln

255

Gly

Ala

Tyr

Gly

Gln

Asn

160

His

Ala

Glu

Glu

Cys

240

Ile

Tyr

Gln

Thr



Asp

305

Asp

Leu

Phe

Leu

Ile

385

Gln

Val

Met

Val

Gly

465

Asp

Leu

His

Ala

Gly

Asn

370

Ile

Lys

Glu

Met

Gln

450

Asp

Arg

Glu

Arg

Lys

Lys

355

Arg

Ala

Ile

Tyr

Met

435

Ser

Leu

Asn

Ala

Gly

Leu

340

Phe

Arg

Thr

Val

Leu

420

Thr

Lys

Glu

Lys

Phe

Thr

325

His

Leu

Gln

Asp

Asp

405

Ser

Ala

Val

Arg

Ala
485

Ala

310

Asn

Gly

Leu

His

Leu

390

Glu

Leu

Cys

Ala

Thr

470

Ala

Met

Asn

Ser

Ser

Glu

375

Ala

Ser

Glu

Asp

Leu

455

Val

Glu
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Val Thr Ala Gly Leu Cys His

Leu

Ser

Glu

360

His

Leu

Lys

Thr

Leu

440

Leu

Leu

Leu

Tyr

Ile

345

Glu

Val

Tyr

Asn

Thr

425

Ser

Val

Asp

Pro

Gln

330

Leu

Thr

Ile

Phe

Tyr

410

Arg

Ala

Ala

Gln

Lys
490

315

Met

Glu

Leu

His

Lys

395

Gln

Lys

Ile

Ala

Gln

475

Leu

Lys

Arg

Asn

Leu

380

Lys

Asp

Glu

Thr

Glu

460

Pro

Gln
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Ser

His

Ile

365

Met

Arg

Lys

Ile

Lys

445

Phe

Ile

Val

Gln

His

350

Tyr

Asp

Ala

Lys

Val

430

Pro

Trp

Pro

Gly

Asp

Asn

335

Leu

Gln

Ile

Met

Ser

415

Met

Trp

Glu

Met

Phe
495

Ile

320

Pro

Glu

Asn

Ala

Phe

400

Trp

Ala

Glu

Gln

Met

480

Ile



Asp

Glu

Lys

Lys

545

Cys

Phe

Ile

Ala

530

Glu

Asn

<210>
<211>
<212>
<213>

<400>

Val

Leu
515

Leu

Glu

Gly

106
694
PRT
Homo

106

Met Ala Lys

1

Lys Val Lys

Ser Arg Ala

35

Gly Ile Ala

50

Phe Thr Gly

65

Cys

500

Pro

Ala

Glu

Gly

Thr

Met

Asp

Glu

Pro
565

sapiens

Ile

Thr

20

His

Met

Gln

Asn

Ser

Ser

Glu

Gly

Phe

Phe

Glu

Arg

550

Ala

Thr

Asp

Ser

Thr

Ile
70

Val

Asp

Tyr

535

Val

Pro

Gln

Arg

Ser

Arg

55

Ala

BERK-355W0_Seqlist_ST25.txt

Tyr Lys Glu Phe Ser Arg Phe

Arg

520

Glu

Ala

Lys

Tyr

Asp

Glu

40

Gly

Arg

505

Leu

Ala

Ala

Ser

Ser

Leu

25

Glu

Leu

Leu

Gln

Lys

Lys

Ser
570

His

10

Asn

Thr

Ala

Ser

Asn

Val

Lys

555

Thr

Pro

Arg

Ser

Asp

Arg
75

Asn

Lys

540

Val

Cys

Ser

Ala

Ser

Ser

60

Leu
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Arg

525

Ala

Gly

Cys

Arg

Glu

Val

45

Ile

510

Lys

Leu

Thr

Ile

Thr

Asn

30

Leu

Gln

Phe

His

Glu

Glu

Glu

Leu
575

His

15

Gly

Gln

Gly

Leu

Glu

Trp

Glu

Ile
560

Leu

Leu

Pro

Ser

Leu
80



Arg

Ser

Gln

Arg

Asn

145

Val

Leu

Asp

Ser

Gly

225

Gln

Val

Arg

Phe

Glu

Gly

130

Asn

Asp

Pro

Glu

Ala

210

Phe

His

Pro

Trp

Pro

Ser

115

Arg

Thr

Pro

Val

Leu

195

Asp

Leu

Tyr

Thr

Ala

Asp

100

Asn

Ser

Glu

Ser

Phe

180

Gln

Val

Glu

Lys

Asp
260

Ala

85

Arg

Ala

Ala

Glu

Ser

165

Tyr

Ser

Leu

Gln

Thr

245

Leu

Arg

Phe

Gln

Trp

Glu

150

Asn

Asn

Glu

Tyr

Gly

230

Thr

Ala

His

Arg

Ala

Pro

135

Leu

Trp

Tyr

Val

215

Leu

Thr

Tyr
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Val His His Gln Asp Gln Gly

Gly

Asn

120

Leu

Lys

Tyr

Tyr

Leu

200

Leu

Met

Gln

Leu

Ala

105

Val

Ala

Thr

Tyr

Leu

185

Met

Asp

Val

Phe

Lys
265

90

Glu

Gly

Lys

Lys

Arg

170

Leu

Leu

Val

Ser

Lys

250

Val

Leu

Ser

Cys

Lys

155

Trp

Ile

Trp

Leu

Asp

235

Leu

Gly

Lys

Gln

Asn

140

Lys

Leu

Cys

Leu

Val

220

Thr

Asp

Thr
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Glu

Glu

125

Thr

Asp

Thr

Arg

Val

205

Arg

Asn

Val

Asn

Val

110

Pro

Asn

Ala

Ala

Ala

190

Leu

Ala

Arg

Leu

Tyr
270

Pro

95

Ser

Ala

Thr

Ile

Ile

175

Cys

Asp

Arg

Leu

Ser

255

Pro

Asp

Ser

Asp

Ser

Val

160

Ala

Phe

Tyr

Thr

Trp

240

Leu

Glu



Val

Asp

Asn

305

Tyr

Tyr

Ile

Thr

Phe

385

Ser

Ile

Leu

Lys

Arg

Arg

290

Leu

Phe

Pro

Tyr

Pro

370

Leu

Met

Asp

Glu

Thr
450

Phe

275

Thr

Val

Ala

Asn

Ser

355

Pro

Val

Ile

Ser

Thr

435

Val

Asn

Glu

Leu

Ile

Ile

340

Leu

Pro

Gly

Ser

Ile

420

Arg

Asp

Arg

Thr

Tyr

Ser

325

Ser

Tyr

Val

Val

Asn

405

Lys

Val

Glu

Leu

Arg

Ile

310

Lys

Ile

Trp

Lys

Leu

390

Met

Gln

Ile

Lys

Leu

Thr

295

Leu

Phe

Pro

Ser

Asp

375

Ile

Asn

Tyr

Arg

Glu
455
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Lys Phe Ser Arg Leu Phe Glu

280

Asn

Ile

Ile

Glu

Thr

360

Glu

Phe

Ala

Met

Trp

449

Val

Tyr

Ile

Gly

His

345

Leu

Glu

Ala

Ser

Gln

425

Phe

Leu

Pro

Ile

Phe

330

Thr

Tyr

Thr

Arg

410

Phe

Asp

Lys

Asn

His

315

Gly

Arg

Leu

Leu

Ile

395

Ala

Arg

Tyr

Ser

Met

300

Trp

Thr

Leu

Thr

Phe

380

Val

Glu

Lys

Leu

Leu
460
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285

Phe

Asn

Asp

Ser

Thr

365

Val

Gly

Phe

Val

Trp

445

Pro

Arg

Ala

Ser

Arg

350

Ile

Val

Asn

Gln

Thr

430

Ala

Asp

Phe

Ile

Cys

Trp

335

Lys

Gly

Val

Val

Ala

415

Lys

Asn

Lys

Phe

Gly

Ile

320

Val

Tyr

Glu

Asp

Gly

400

Lys

Asp

Lys

Leu



Lys

465

Arg

Lys

Gly

Val

Ser

545

Gly

Phe

Glu

Asp

Asp

625

Gln

Ala

Ile

Leu

Asp

Val

530

Tyr

Asn

Cys

Ala

Asn

610

Leu

Thr

Glu

Phe

Arg

Ile

515

Ala

Phe

Arg

Leu

Lys

595

Leu

Glu

Arg

Ile

Gln

Pro

500

Gly

Asp

Gly

Arg

Ser

580

Lys

Ile

Glu

Phe

Ala

Asp

485

Thr

Lys

Asp

Glu

Thr

565

Lys

Ala

Asp

Lys

Ala
645

Ile

470

Cys

Val

Glu

Gly

Ile

550

Ala

Asp

Leu

Glu

Val

630

Arg

Asn

Glu

Phe

Met

Val

535

Ser

Asn

Asp

Glu

Glu

615

Glu

Leu
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Val His Leu Asp Thr Leu Lys

Ala

Ser

Tyr

520

Thr

Ile

Ile

Leu

Glu

600

Leu

Gln

Leu

Gly

Pro

505

Ile

Gln

Leu

Arg

Met

585

Lys

Ala

Leu

Ala

Leu

490

Gly

Ile

Phe

Asn

Ser

570

Glu

Gly

Arg

Gly

Glu
650

475

Leu

Asp

Asn

Val

Ile

555

Ile

Ala

Arg

Ala

Ser

635

Tyr

Val

Tyr

Glu

Val

540

Lys

Gly

Leu

Gln

Gly

620

Ser

Asn
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Glu

Ile

Gly

525

Leu

Gly

Tyr

Thr

Ile

605

Ala

Leu

Ala

Leu

Cys

510

Lys

Ser

Ser

Ser

Glu

590

Leu

Asp

Asp

Thr

Lys

Val

495

Lys

Leu

Asp

Lys

Asp

575

Tyr

Met

Pro

Thr

Gln
655

Val

480

Leu

Lys

Ala

Gly

Ser

560

Leu

Pro

Lys

Lys

Leu

640

Met



Lys Met Lys

Gly Asp Lys

675

Thr Glu Asp

690

<210>
<211>
<212>
<213>

<400>

107
676
PRT
Homo

107

Met Ala Lys

1

Lys

Ser

Gly

Phe

65

Arg

Ser

Gln

Val

Arg

Ile

50

Thr

Arg

Phe

Glu

Lys

Ala

35

Ala

Gly

Trp

Pro

Ser

Gln Arg Leu Ser

660

Pro

Lys

Leu

Gln

sapiens

Ile

Thr

20

His

Met

Gln

Ala

Asp

100

Asn

Asn

Ser

Ser

Glu

Gly

Ala

85

Arg

Ala

Ala

Gln

Thr

Asp

Ser

Thr

Ile

70

Arg

Phe

Gln

Asp

Gln

Arg

Ser

Arg

55

Ala

His

Arg

Ala
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Gln Leu Glu Ser Gln Val Lys Gly Gly

665

670

Gly Glu Val Pro Gly Asp Ala Thr Lys

680

Tyr Ser His
10

Asp Leu Asn
25

Glu Glu Thr
40

Gly Leu Ala

Arg Leu Ser

Val His His
920

Gly Ala Glu
105

Pro

Arg

Ser

Asp

Arg

75

Gln

Leu

Ser

Ala

Ser

Ser

60

Leu

Asp

Lys

Asn Val Gly Ser Gln
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685

Arg

Glu

Val

45

Gly

Ile

Gln

Glu

Glu

Thr

Asn

30

Leu

Gln

Phe

Gly

Val

110

Pro

His

15

Gly

Gln

Gly

Leu

Pro

95

Ser

Ala

Leu

Leu

Pro

Ser

Leu

80

Asp

Ser

Asp



Arg

Pro

145

Val

Leu

Asp

Leu

Tyr

225

Thr

Phe

Thr

Val

Ala

Gly

130

Ser

Phe

Gln

Val

Glu

210

Lys

Asp

Asn

Glu

Leu

290

Ile

115

Arg

Ser

Tyr

Ser

Leu

195

Gln

Thr

Leu

Arg

Thr

275

Tyr

Ser

Arg

Asn

Asn

Glu

180

Tyr

Gly

Thr

Ala

Leu

260

Arg

Ile

Lys

Lys

Leu

Trp

165

Tyr

Val

Leu

Thr

Tyr

245

Leu

Thr

Leu

Phe

Lys

Tyr

150

Tyr

Leu

Leu

Met

Gln

230

Leu

Lys

Asn

Ile

Ile

Thr
135

Tyr

Leu

Met

Asp

Val

215

Phe

Lys

Phe

Tyr

Ile

295

Gly
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120

Lys

Arg

Leu

Leu

Val

200

Ser

Lys

Val

Ser

Pro

280

Ile

Phe

Lys

Trp

Ile

Trp

185

Leu

Asp

Leu

Gly

Arg

265

Asn

His

Gly

Lys

Leu

Cys

170

Leu

Val

Thr

Asp

Thr

250

Leu

Met

Trp

Asp

Thr

155

Arg

Val

Arg

Asn

Val

235

Asn

Phe

Phe

Asn

Ala

140

Ala

Ala

Leu

Ala

Arg

220

Leu

Tyr

Glu

Arg

Ala
300

Thr Asp Ser
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125

Ile

Ile

Cys

Asp

Arg

205

Leu

Ser

Pro

Phe

Ile

285

Cys

Trp

Val

Ala

Phe

Tyr

190

Thr

Trp

Leu

Glu

Phe

270

Gly

Ile

Val

Val

Leu

Asp

175

Ser

Gly

Gln

Val

Val

255

Asp

Asn

Tyr

Tyr

Asp

Pro

160

Glu

Ala

Phe

His

Pro

240

Arg

Arg

Leu

Phe

Pro



305

Asn

Ser

Pro

Val

Ile

385

Ser

Thr

Val

Glu

Phe

465

Arg

Ile

Ile

Leu

Pro

Gly

370

Ser

Ile

Arg

Asp

Ile

450

Gln

Pro

Gly

Ser

Tyr

Val

355

Val

Asn

Lys

Val

Glu

435

Ala

Asp

Thr

Lys

Ile

Trp

340

Lys

Leu

Met

Gln

Ile

420

Lys

Ile

Cys

Val

Glu

Pro

325

Ser

Asp

Ile

Asn

Tyr

405

Arg

Glu

Asn

Glu

Phe

485

Met

310

Glu

Thr

Glu

Phe

Ala

390

Met

Trp

Val

Val

Ala

470

Ser

Tyr

His

Leu

Glu

Ala

375

Ser

Gln

Phe

Leu

His

455

Gly

Pro

Ile
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Gly

Thr

Tyr

360

Thr

Arg

Phe

Asp

Lys

440

Leu

Leu

Gly

Ile

Arg

Leu

345

Leu

Ile

Ala

Arg

Tyr

425

Ser

Asp

Leu

Asp

Asn

Leu

330

Thr

Phe

Val

Glu

Lys

410

Leu

Leu

Thr

Val

Tyr
490

315

Ser

Thr

Val

Gly

Phe

395

Val

Trp

Pro

Leu

Glu

475

Ile

Arg Lys

Ile Gly

Val Val
365

Asn Val
380

Gln Ala

Thr Lys

Ala Asn

Asp Lys

445

Lys Lys
460

Leu Val

Cys Lys

Glu Gly Lys Leu
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Tyr

Glu

350

Asp

Gly

Lys

Asp

Lys

430

Leu

Val

Leu

Lys

Ala

Ile

335

Thr

Phe

Ser

Ile

Leu

415

Lys

Lys

Arg

Lys

Gly

495

Val

320

Tyr

Pro

Leu

Met

Asp

400

Glu

Thr

Ala

Ile

Leu

480

Asp

Val



Ala

Phe

Arg

545

Leu

Lys

Leu

Glu

Arg

625

Lys

Lys

Asp

Asp

Gly

530

Arg

Ser

Lys

Ile

Glu

610

Phe

Gln

Pro

Lys

<210>

Asp

515

Glu

Thr

Lys

Ala

Asp

595

Lys

Ala

Arg

Leu

Gln
675

108

500

Gly

Ile

Ala

Asp

Leu

580

Glu

Val

Arg

Leu

Ala

660

Gln

Val

Ser

Asn

Asp

565

Glu

Glu

Glu

Leu

Ser

645

Asp

Thr

Ile

Ile

550

Leu

Glu

Leu

Gln

Leu

630

Gln

Gly

Gln

Leu

535

Arg

Met

Lys

Ala

Leu

615

Ala

Leu

Glu
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Phe

520

Asn

Ser

Glu

Gly

Arg

600

Gly

Glu

Glu

Val

505

Val Val Leu

Ile

Ile

Ala

Arg

585

Ala

Ser

Tyr

Ser

Pro
665

Lys

Gly

Leu

570

Gln

Gly

Ser

Asn

Gln

650

Gly

Gly

Tyr

555

Thr

Ile

Ala

Leu

Ala

635

Val

Asp

Ser

Ser

540

Ser

Glu

Leu

Asp

Asp

620

Thr

Lys

Ala
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Asp

525

Lys

Asp

Tyr

Met

Pro

605

Thr

Gln

Gly

Thr

510

Gly

Ser

Leu

Pro

Lys

590

Lys

Leu

Met

Gly

Lys
670

Ser

Gly

Phe

Glu

575

Asp

Asp

Gln

Lys

Gly

655

Thr

Tyr

Asn

Cys

560

Ala

Asn

Leu

Thr

Met

640

Asp

Glu



<211>
<212>
<213>

<400>

809
PRT
Homo

108

Met Phe Lys

1

Asn

Pro

Glu

Pro

65

Asp

Thr

Ser

Asp

Leu

145

Ser

Asn

Ser

Glu

50

His

Leu

Val

Pro

Ala

130

Tyr

Pro

Glu

Asn

35

Lys

Thr

Thr

Pro

Gln

115

Gln

Lys

Gln

sapiens

Ser

Asn

20

Gln

Ser

Asn

Thr

Glu

100

Asn

Leu

Lys

Thr

Leu

Glu

Ser

Leu

Ile

Asn

85

Gln

Lys

His

Lys

Ala
165

Thr

Gln

Gln

Lys

Gln

70

Pro

Lys

Pro

Asn

Leu

150

Lys

Lys

Ser

Gln

Thr

55

Asp

Glu

Pro

Leu

135

Val

Pro
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Val

Ser

Thr

40

Lys

Lys

Pro

Met

Ala

120

Val

Glu

Thr

Asn

Arg

25

Thr

Ser

Leu

Gln

Asp

105

Ala

Lys

Gly

Ala

Lys

10

Ala

Thr

Ser

Asn

90

Pro

Pro

Arg

Asp

Val
170

Val Lys

Asn Glu

Gln Glu

Pro Val
60

Lys Lys
75

Ala Ala

Gly Lys

Val Ile

Met Arg
140

Leu Ser
155

Pro Pro
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Pro

Glu

Glu

45

Thr

Asn

Glu

Glu

Asn

125

Gln

Ser

Val

Ile

Gly

30

Asn

Ser

Ser

Pro

Gly

110

Glu

Arg

Pro

Lys

Gly

15

Ser

Lys

Glu

Ser

Thr

95

Pro

Tyr

Thr

Glu

Glu
175

Glu

His

Gly

Glu

Gly

80

Gly

Asn

Ala

Ala

Ala

160

Ser



Asp

Lys

Ser

Val

225

Val

Asp

Pro

Glu

Ala

305

Pro

Phe

Val

Asp

Lys

Ile

210

Thr

Phe

Ile

Arg

Leu

290

Ser

Met

Asn

Ile

Lys

Met

195

Asp

Leu

Pro

Ile

Leu

275

Arg

Ile

Phe

His

Arg
355

Pro

180

Pro

Ser

Ala

Tyr

Cys

260

Gln

Lys

Ile

Arg

His

340

Thr

Thr

Leu

Tyr

Tyr

Gln

245

Asp

Phe

His

Pro

Ala

325

Leu

Thr

Glu

Thr

Thr

Asn

230

Thr

Ile

Val

Tyr

Phe

310

Asn

Glu

Gly

His

Glu

Asp

215

Trp

Ala

Ile

Arg

Arg

295

Arg

Ser

Tyr
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Tyr

Tyr

200

Arg

Asn

Asp

Tyr

Gly

280

Thr

Ile

Met

Ile

Leu
360

Tyr Arg Leu Leu Trp Phe

185

Leu Lys

Leu Tyr

Cys Cys

Asn Ile
250

Leu Tyr
265

Gly Asp

Ser Thr

Cys Tyr

Leu Lys
330

Met Asp
345

Leu Phe

Arg Ile

Leu Leu
220

Phe Ile
235

His Tyr

Asp Met

Ile Ile

Lys Phe

300

Leu Phe

315

Tyr Thr

Lys Ala

Ile Leu
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Lys

205

Pro

Trp

Leu

Val

285

Gln

Phe

Ser

Tyr

His
365

190

Leu

Leu

Leu

Leu

Phe

270

Asp

Leu

Gly

Phe

Ile

350

Ile

Lys

Pro

Leu

Arg

Ile

255

Ile

Ser

Asp

Phe

Phe

335

Tyr

Asn

Val

Asn

Leu

Leu

240

Ala

Gln

Asn

Val

Asn

320

Glu

Arg

Ala



Cys

Trp

385

Ala

Leu

Val

Thr

Tyr

465

Thr

Asp

Asp

Asp

Tyr
545

Val

370

Val

Val

Phe

Phe

Ala

450

Met

Trp

Leu

Val

Thr

530

Leu

Tyr

Tyr

Arg

Glu

Ser

435

Asn

Asn

Tyr

Leu

Asn

515

Gln

Pro

Tyr

Asp

Thr

Ile

420

Ser

Gln

Asn

Glu

Lys

500

Phe

Met

Gly

Trp

Gly

Leu

405

Val

Leu

Asn

Tyr

Tyr

485

Thr

Ser

Ile

Asp

Ala

Glu

390

Ile

Phe

Ile

Tyr

Ser

470

Thr

Leu

Ile

Tyr

Phe
550

Ser

375

Gly

Thr

Gln

Gly

Phe

455

Ile

Trp

Pro

Ile

Asp

535

Val
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Asn Tyr Glu Gly

Asn

Ile

Leu

Gln

440

Arg

Pro

Asp

Thr

Ser

520

Met

Cys

Glu

Gly

Leu

425

Met

Ala

Lys

Ser

Thr

505

Lys

Leu

Lys

Tyr

Gly

410

Asn

Arg

Cys

Leu

Gln

490

Val

Val

Leu

Lys

Leu

395

Leu

Phe

Asp

Met

Val

475

Arg

Gln

Asp

Arg

Gly
555

Ile Gly Thr

380

Arg

Pro

Phe

Val

Asp

460

Gln

Met

Leu

Leu

Leu

540

Glu
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Cys

Glu

Ser

Ile

445

Asp

Lys

Leu

Ala

Phe

525

Lys

Ile

Tyr

Pro

Gly

430

Gly

Thr

Arg

Asp

Leu

510

Lys

Ser

Gly

Thr

Tyr

Gln

415

Val

Ala

Ile

Val

Glu

495

Ala

Gly

Val

Lys

Arg

Trp

400

Thr

Phe

Ala

Ala

Arg

480

Ser

Ile

Cys

Leu

Glu
560



Met

Gly

Ile

Val

Gln

625

Lys

Pro

Pro

Ala

Asn

705

Lys

Asn

Tyr

Thr

Ser

Ala

610

Glu

Ala

Pro

Lys

Arg

690

Ser

Glu

Glu

Ile

Lys

Leu

595

His

Ile

Arg

Arg

Leu

675

Leu

Glu

Asn

Asp

Ile

Val

580

Leu

Gly

Leu

Val

Lys

660

Phe

Leu

Gly

Glu

Lys
740

Lys

565

Leu

Ala

Phe

Val

Leu

645

Asp

Lys

Lys

Gly

Asp

725

Asp

His

Val

Ala

Ala

His

630

Leu

Leu

Thr

Leu

Glu

710

Lys

Lys

Gly

Thr

Gly

Asn

615

Tyr

Lys

Ala

Leu

Lys

695

Glu

Gln

Gly

BERK-355W0_Seqlist_ST25.txt

Glu Vval Gln

Leu

Gly

600

Leu

Pro

Gln

Leu

Leu

680

Arg

Glu

Lys

Arg

Lys

585

Gly

Leu

Asp

Lys

Leu

665

Gly

Glu

Gly

Glu

Glu
745

570

Ala

Asn

Thr

Ser

Ala

650

Phe

Gly

Gln

Lys

Asn

730

Pro

Val Leu Gly Gly

Gly

Arg

Leu

Glu

635

Lys

Pro

Thr

Ala

Glu

715

Glu

Glu

Ser

Arg

Asp

620

Arg

Thr

Pro

Gly

Ala

700

Asn

Asp

Glu
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Val

Thr

605

Lys

Ile

Ala

Lys

Lys

685

Gln

Glu

Lys

Lys

Phe

590

Ala

Lys

Leu

Glu

Glu

670

Ala

Lys

Asp

Gly

Pro
750

Pro

575

Gly

Asn

Thr

Met

Ala

655

Glu

Ser

Lys

Lys

Lys

735

Leu

Asp

Glu

Val

Leu

Lys

640

Thr

Thr

Leu

Glu

Gln

720

Glu

Asp



Arg

Ser

Ile

785

Ile

Pro

Val

770

Ile

Glu

<210>
<211>
<212>
<213>

<400>

Glu
755

Arg

Ser

Val

109
354
PRT
Homo

109

Met Gly Ser

1

Lys

Thr

Ile

Glu

65

Ile

Glu

Val

Val

50

Cys

Leu

Leu

Lys

35

Lys

Leu

Ala

Cys

Arg

Met

Lys

Thr

Thr

Ala

Glu
805

sapiens

Gly

Glu

20

Leu

Gln

Glu

Ile

Ala

Lys

Leu

Met

Phe

Ile
85

Ala

Val

Pro

790

Lys

Ser

Lys

Leu

Lys

Lys

70

Arg

Ser

Leu

775

Ser

Ala

Ala

Leu

Leu

Ile

55

Ala

Ala
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Pro Ile Ala Val Glu Glu Glu Pro His

760

Pro

Ala

Lys

Glu

Gln

Gly

40

Ile

Ile

Met

765

Arg Gly Thr Ser Arg Gln Ser Leu

780

Glu Gly Gly Glu Glu

Gln

Asp

Glu

25

Ala

His

Ile

Thr

Lys

10

Asp

Gly

Gln

Tyr

Thr
920

795

Glu

Ala

Glu

Asp

Gly

75

Leu

Leu

Asp

Ser

Gly

60

Asn

Gly
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Ala

Lys

Gly

45

Tyr

Val

Ile

Val Leu Thr

Lys

Glu

30

Lys

Ser

Leu

Asp

Arg

15

Ala

Ser

Pro

Gln

Tyr
95

800

Ser

Lys

Thr

Glu

Ser

80

Ala



Glu

Ser

Arg

Glu

145

Arg

Ser

Asp

Lys

Ala

225

Asn

Lys

Leu

Pro

Ile

Leu

130

Tyr

Ile

Arg

Leu

Lys

210

Ala

Arg

Phe

Phe

Ser

Glu

115

Trp

Gln

Thr

Val

Asn

195

Trp

Leu

Met

Phe

Glu
275

Cys

100

Glu

Lys

Leu

Asp

Lys

180

Phe

Ile

Ser

His

Ala

260

Glu

Ala

Gly

Asp

Asn

Pro

165

Thr

Arg

His

Ala

Glu

245

Ala

Lys

Asp

Thr

Gly

Asp

150

Glu

Thr

Met

Cys

Tyr

230

Ser

Thr

Ile

Asp

Met

Gly

135

Ser

Tyr

Gly

Phe

Phe

215

Asp

Leu

Ser

Lys
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Gly

Pro

120

Val

Ala

Leu

Ile

Asp

200

Glu

Met

His

Ile

Lys
280

Arg Gln Leu Asn Asn Leu

105

Pro

Gln

Ser

Pro

Ile

185

Val

Gly

Val

Leu

Val

265

Val

Glu

Ala

Tyr

Ser

170

Glu

Gly

Val

Leu

Phe

250

Leu

His

Leu

Cys

Tyr

155

Glu

Thr

Gly

Thr

Val

235

Asn

Phe

Leu

Val

Phe

140

Leu

Gln

Lys

Gln

Cys

220

Glu

Ser

Leu

Ser
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Glu
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Glu

Asn

Asp

Phe

Arg

205

Ile

Asp

Ile

Asn

Ile
285

110

Val

Arg

Gln

Val

Ser

190

Ser

Ile

Asp

Cys

Lys

270

Cys

Ala

Ile

Ala

Leu

Leu

175

Val

Glu

Phe

Glu

Asn

255

Lys

Phe

Asp

Arg

Ala

Glu

160

Arg

Lys

Arg

Cys

Val

240
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Asp

Pro



Glu Tyr

290

Asp

Ser Gln Phe

305

Ser His Met

Asp Ala Vval

Leu Phe

<210>
<211>
<212>
<213>

110
815
PRT
Homo

<400> 110
Met Arg Glu
1

Phe Gly Lys

Lys Asn Asp
35

Val val Thr
50

Gly Gln Leu
65

Gly Asn

Leu Asp

Thr Cys

325

Thr
340
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Pro Glu
5

Ser Lys

20

Val Pro

Gly Asn

Gly Leu

Asn

Leu

310

Ala

Ile
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Phe
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70

Ser

295

Asn

Thr

Ile

Leu

Ala
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Lys

55
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BERK-355W0_Seqlist_ST25.txt

Tyr Asp Asp Ala

Met Arg Lys Asp
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Thr Gln

330
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345

Met Pro Asp Ser
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Ala Ile
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Gly Asn Tyr
300
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Gly Ala Val
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Gly Lys
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45
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Gly Ser Asn
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Ser Lys Pro
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Trp
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Thr

Lys

Tyr
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Thr
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Trp

Cys
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Leu
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Ile
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Lys
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Phe
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Ser

Phe
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Trp
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210
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Leu

Ala

Thr

Asn

115
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Ala
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Ile

195

Leu

Gln

Glu

Thr

Leu

Leu

100

Glu

Val

Gly

Trp

Val

180

Ser

Tyr

Leu

Lys

Glu
260

Lys

85

Val

Gly

Ile

Ser

Gly

165

Cys

Cys

Val

Leu

Val

245

Asn

Pro

Ser

Gln

Ser

Asn

150

Asp

Val

Gly

Phe

Gly

230

Ile

Ala

Glu

Thr

Leu

Phe

135
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Asn
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Tyr
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215
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Phe
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Gln

Tyr

200

Glu
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Val

Tyr
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105

Leu

Thr

Ala

Glu

Gln

185
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Pro
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Ala

Thr
265
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Gly

Gly

Ser
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170
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Ser

Glu

Thr
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Leu

155

Gln
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235
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220
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Gly

Leu
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Tyr
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Lys

Glu

Gly

Gly
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Lys

Leu

Glu

Gly

Ala

110

Glu

Ile

Asp

Leu

Lys

190
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Leu

Val

His

Gln
270

Gly

95

Thr

Arg

Lys

Gly

Lys

175

Pro

Thr

Gly
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255

Phe

Arg

Gly
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Gln

Arg

160

Asn

Val
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Leu

Glu

240

Val

Gly



Gln

Ile

Asn

305

Asp

His

Leu

Arg

Leu

385

Val

Arg

Gly

Arg

Leu

Glu

290

His

Gly

Phe

Val

Gly

370

Ser

Leu
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Thr

Cys
450

Gly

275

Asn

Thr

Arg

Ile

Ala

355

Val

Val

Gln

Pro

Leu

435

Ser

Leu

Ile

Ala

His

Pro

340

Cys

Ala

Ala

Arg

Asp

420

Gly

Glu

Gly

Arg

Leu

Gly

325

Thr

Gly

Lys

Thr

Thr

405

Ser

Leu

Arg

Thr

Asp

Ile

310

Lys

Leu

Gly

Glu

Phe

390

Leu

Phe

Ser
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Phe

Gln

295

Thr

Leu

Cys

Cys

Ile

375

Leu
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Leu
455
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Thr
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Glu
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Met

Cys

449
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Leu
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345

Met

Phe

Arg
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425
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Glu
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330

Phe

Val
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410

Arg

Leu
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315
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395
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Met
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Phe
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380

Leu
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Leu
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Leu
460
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Tyr
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365
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Thr

Arg
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Ser

445

Ser
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Cys

Thr

Phe

Ile

350

Ala

Asp

Ser

Glu

Pro

430
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Glu

Lys
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Phe

Thr

335
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Thr

Gly

Arg

415
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Gln
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Glu
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320
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Lys

His

Cys
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Glu
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Leu

465

Glu

Thr

Lys

Ile
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545

Gln

Glu

Ala

Asn

Ile
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Ala

Asp
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Gly

530

Glu
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Ala

Glu

Glu
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Leu

Thr

Gln

Glu

Ile

Leu

515

Glu

Tyr

Val

Phe

Asp

595

Glu

Ser

Glu

Pro

Ile

Leu

500

Lys

Leu

Glu

Ser

Ser

580

Ser

Asn

Asp

Glu

Glu

Asp

485

Asn

Leu

Thr

Glu

Gln

565

Asp

Lys

Val

Asp

Leu
645

Glu

470

Asn

Met

Ser

Gln

Met

550

Gly

Glu

Gly

Lys

Leu
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Lys

Pro

Ser

Thr

Pro

Asp

535

Ser

Ile

Glu

Asn

Val

615

Thr

Leu
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Val
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Thr

Glu

Phe

Val

Gly

600

His

Asp

Glu

Thr

Ile

505

Gln

Ala

Met

Met

Glu

585
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Gly

Lys
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Val

490

Met

Lys

Leu
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Glu

Gly

Ala

Val
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475

Glu

Ser

Gln

Thr
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555

Gln
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Glu

Arg

Glu

635
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Ser

Leu

Lys

Glu

540

Gly

Pro

Glu

Gln

Lys

620
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Glu
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Leu

Asn

Lys

525

Asn

Lys

Ala

Glu

Glu

605

Glu

His

Glu

Gly

Ser

510

Gln

Asp

Ala

Thr

Lys

590

Val

Lys

Glu

Ile

Thr

Glu

495

Asn

Gln

Asp

Cys

Thr

575

Glu

Glu

Thr

Phe

Asn
655

Lys

480

Thr

Glu

Thr

Ser

Lys

560

Ile

Gly

Ala

Glu

Ser

640

Ala



Glu

Pro

Asp

Glu

705

Asp

Thr

Arg

Leu

Asn

785

Pro

Asn

Thr

Ser

690

Arg

Asp

Pro

Val

Pro

770

Lys

Pro

<210>
<211>
<212>
<213>

<400>

Val

Gly
675

Ser

Ala

Ala

Ser

Pro

755

Glu

Asp

Thr

111
646
PRT
Homo

111

Met Arg Glu

Glu

660

Tyr

Ala

Ile

Asp

Lys

740

Ser

Ile

Ala

Asn

Ser

His

Glu

Cys

Ser

725

Asp

Ile

Lys

Asp

Thr
805

sapiens

Pro

Glu

Lys Lys

Ser Lys

Thr Ile
695

Glu Tyr
710

Ser Ser

Met Lys

Asn Gln

Ser Ile
775

Gln Asn
790

Glu Arg
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680

Glu
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Leu

Lys

Lys

760

Gly

His

Arg

665

Glu

Lys

Glu

Glu

Thr

745

Ile

Asp

Met

Ser

Gly

Lys

Asn

Ile

730

Lys

Val

Gln

Ser

Lys
810

Ala

Glu

Pro

715

Leu

Lys

Lys

Ile

Gln

795

Ser

Glu

Lys

700

Lys

Glu

Ile

Asn

Ile

780

Asn

Cys

Arg

685

Ala

Gly

Asn

Phe

Asn

765

Leu

His

Thr

670

Thr

Asn

Tyr

Ser

Leu

750

Asn

Lys

Gln

Ile

Ser

Asn

Leu

Met

Glu

735

Phe

Glu

Ser

Asn

Leu
815

Val

Asp

Glu

Leu

720

Thr

Lys

Pro

Asp

Ile
800

Glu Leu Met Pro Asp Ser Gly Ala Val Phe Thr
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Phe

Lys

Val

Gly

65

Val

Asn

Gly

Thr

Leu

145

Leu

Val

Ser

Gly

Asn

Val

50

Gln

Lys

His

Asn

Phe

130

Ser

Phe

Ser

Trp

Lys

Asp

35

Thr

Leu

Ala

Thr

Asn

115

His

Ala

Met

Asn

Ile

Ser

20

Val

Gly

Gly

Leu

Leu

100

Glu

Val

Gly

Trp

Val

180

Ser

Lys

Pro

Asn

Leu

Lys

85

Val

Gly

Ile

Ser

Gly

165

Cys

Cys

Phe

Val

Asn

Gly

70

Pro

Ser

Gln

Ser

Asn

150

Asp

Val

Gly

Ala

His

Lys

55

Ser

Glu

Thr

Leu

Phe

135

Thr

Asn

Pro

Tyr
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Leu

40

Leu

Lys

Lys

Glu

Gly

120

Phe

Ser

Ser

Gln

Tyr

Asn

25

Ser

Tyr

Ser

Val

Gly

105

Leu

Thr

Ala

Glu

Gln

185

His

10

Asn

Cys

Met

Ala

Lys

90

Gly

Ser

Ala

Gly

170

Val

Pro

Gly
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75

Leu

Asn

Asp

Glu
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Gln

Thr

Gly

Asp

Gly

60

Ser

Ala

Val

Thr

His

140

Thr

Ile
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Ser Ala Phe
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Lys

Glu

45

Ser

Lys

Ala

Tyr

Glu

125

Lys

Glu

Gly

Gly

Val

Phe

30

His

Asn

Pro

Cys

Ala

110

Glu

Ile

Asp

Leu

Lys

190

Thr

15

Trp

Ser

Asn

Thr

Gly

95

Thr

Arg

Lys

Gly

Lys

175

Pro

Thr

Phe

Ala

Trp

Cys
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Arg

Gly

Asn

Gln

Arg

160

Asn

Val

Asp



Gly

Pro

225

Ile

Val

Gln

Ile

Asn

305

Asp
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Leu

Arg

Leu

Glu

210

Asn

Pro

Leu

Leu

Glu

290

His

Gly

Phe

Val

Gly

370

Ser

195

Leu

Gln

Glu

Thr

Gly

275

Asn

Thr

Arg

Ile

Ala

355

Val

Val

Tyr

Leu

Lys

Glu

260

Leu

Ile

Ala

His

Pro

340

Cys

Ala

Ala

Val

Leu

Val

245

Asn

Gly

Arg

Leu

Gly

325

Thr

Gly

Lys

Thr

Phe

Gly

230

Ile

Ala

Thr

Asp

Ile

310

Lys

Leu

Gly

Glu

Phe

Gly

215

Asn

Gln

Val

Phe

Gln

295

Thr

Leu

Cys

Cys

Ile

375

Leu
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Val

Tyr

Leu

280

Thr

Asp
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360

Glu

Pro

Pro

Arg

Ala

Thr

265

Phe

Ile

Ile
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Asn
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Tyr

Glu

Thr
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330
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Val
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Gln
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Ser
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Arg
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Ser Ser Leu
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Tyr
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Thr
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350

Ala
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Phe
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Gly
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Val
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Thr

Gly

Leu

Glu

240

Val

Gly
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Glu

Gly

320

Asn

Lys
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Cys

Asn
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Val

Arg

Gly

Arg

Leu
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Glu

Thr

Lys
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Gln

Glu

Leu
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Thr
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Ala
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Gly
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Glu
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Leu
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Gln

Glu

Ile

Leu
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Glu

Tyr

Val

Phe

Arg
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420

Glu

Pro
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Leu
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Leu

Glu

Ser

Ser

Thr

405
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Leu

Arg
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485

Asn

Leu

Thr

Glu
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565
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390

Leu
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Asn

Glu

470
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Gly

Glu
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Ser
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Glu
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Val

Arg

Arg
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Asn

Leu

460

Asp
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Gln
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415
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Glu
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Glu
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Glu
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Asp
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Thr

Glu

Thr

Ser

Lys
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Ile
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Glu

Glu
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<212>
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595

Glu

Ser
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PRT
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Met Arg Glu

1

Phe

Lys

Val

Gly
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Gly
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Val
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Lys

Asp

35
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Ser
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Asp

Val

Lys
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Val

Gly
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Leu
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Gly
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630
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Val
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Lys

55
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Ser
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Trp
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Ser
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Trp
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Glu
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Ser
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165
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Asn
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Tyr
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Glu Gly
170
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His Ser
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Arg Thr
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250

Thr Phe
265
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Glu His
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Leu Thr
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Asn Gly

220
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Gly Gly
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Gly
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Leu

Arg

Leu
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Arg

Gly
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Leu
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Glu
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Phe
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Leu

435

Ser
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Cys
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Leu

Cys

Cys

Ile

375

Leu

Ser

Ser

Ala

Leu

455

Pro
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Thr Ile Ser Tyr

Asp

Gly

Ser

His

360

Glu

Pro

Ala

Met

Cys

440

Gln

Asp

Ile

Leu

Asn

345

Met

Phe

Tyr

Arg

Arg

425

Phe

Glu

Tyr

Gly

Gly

330

Phe

Val

Asp

Ser

Met

410

Arg

Leu

Ser

Leu

Leu

315

Leu

Leu

Val

Glu

Ser

395

Arg

Thr

Pro

Val

Leu
475

Ile Ser Cys

300

Met

Glu

Arg

Phe

Ile

380

Leu

Arg

Leu

Asn

Leu

460

Asp
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Tyr

Asn

Phe

Ala

365

Asn

Thr

Arg

Pro

Ser

445

Ser

Glu

Thr

Phe

Ile

350

Ala

Asp

Ser

Glu

Pro

430

Val

Glu

Met

Gly

Phe

Thr

335

Val

Pro

Thr

Gly

Arg

415

Ile

Phe

Gln

Thr

Glu

Gly

320

Asn

Lys

His

Cys

Asn

400

Glu

Glu

Pro

Asp

Lys
480



Glu

Thr

Lys

Ile

Asp

545

Gln

Glu

Ala

Asn

Ile

625

Ala

Gly

Ala

Asp

Ser

Gly

530

Glu

His

Ala

Glu

Glu

610

Leu

Lys

Thr

Glu

Ile

Leu

515

Glu

Tyr

Val

Phe

Asp

595

Glu

Ser

Ser

Cys

Ile

Leu

500

Leu

Glu

Ser

Ser

580

Ser

Asn

Asp

Val

Glu
660

Asp

485

Asn

Leu

Thr

Glu

Gln

565

Asp

Lys

Val

Asp

Gly

645

Glu

Asn

Met

Ser

Gln

Met

550

Gly

Glu

Gly

Lys

Leu

630

Glu

Gly

Ser

Thr

Pro

Asp

535

Ser

Ile

Glu

Asn

Val

615

Thr

Ala

Ser

BERK-355W0_Seqlist_ST25.txt

Ser Thr Val Glu Ser Leu Gly

His

Val

520

Thr

Glu

Phe

Val

Gly

600

His

Asp

Glu

Ser

Ile

505

Gln

Ala

Met

Met

Glu

585

Ile

Gly

Lys

Asp

Gly
665

490

Met

Lys

Leu

Lys

Thr

570

Ile

Glu

Gly

Ala

Gly

650

Ala

Ser Leu

Gln Lys

Thr Glu
540

Glu Gly
555

Gln Pro

Pro Glu

Glu Gln

Arg Lys

620

Glu val
635

Pro Glu

Glu His

Page 136

Asn

Lys

525

Asn

Lys

Ala

Glu

Glu

605

Glu

Ser

Gly

Trp

Ser

510

Gln

Asp

Ala

Thr

Lys

590

Val

Lys

Glu

Arg

Gln
670

Glu

495

Asn

Gln

Asp

Cys

Thr

575

Glu

Glu

Thr

Gly

Gly

655

Asp

Thr

Glu

Thr

Ser

Lys

560

Ile

Gly

Ala

Glu

Lys

640

Asp

Glu



Glu

Pro

Arg

705

Lys

Glu

Gly

Glu

Glu

785

Thr

Gly

Gly

Gly

Arg

Gly

690

Asp

Glu

Gly

Glu

Lys

770

Lys

Glu

Glu

Glu

Glu
850

Glu

675

Glu

Gly

Arg

Glu

Gly

755

Glu

Gly

Gly

Val

Gly

835

Glu

Lys

Gly

Glu

Asn

Glu

740

Lys

Glu

Glu

Arg

Glu

820

Glu

Glu

Gly

Glu

Glu

Gln

725

Glu

Glu

Gly

Glu

Gly

805

Glu

Glu

Glu

Glu

Lys

Gln

710

Glu

Glu

Glu

Glu

Glu

790

Glu

Gly

Glu

Gly

Lys

Glu

695

Glu

Met

Gly

Gly

Arg

775

Gly

Glu

Lys

Glu

Glu
855
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Asp

680

Leu

Gln

Glu

Asp

Glu

760

Lys

Asp

Lys

Gly

Gly

840

Gly

Lys

Ala

Lys

Glu

Arg

745

Gly

Lys

Gln

Glu

Glu

825

Glu

Lys

Gly Arg Gly Glu

Glu

Glu

Gly

730

Glu

Glu

Glu

Gly

Glu

810

Arg

Gly

Gly

Lys

Arg

715

Gly

Glu

Glu

Glu

Glu

795

Gly

Glu

Glu

Glu

Glu

700

Glu

Glu

Glu

Val

Arg

780

Gly

Gly

Glu

Glu

Glu
860
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685

Glu

Gln

Glu

Glu

Glu

765

Ala

Glu

Glu

Glu

Glu

845

Glu

Met

Trp

Gly

Glu

Glu

750

Gly

Gly

Glu

Val

Glu

830

Glu

Gly

Glu

Lys

His

His

735

Lys

Glu

Lys

Glu

Glu

815

Glu

Gly

Glu

Arg

Lys

Gln

720

Gly

Glu

Arg

Glu

Glu

800

Gly

Glu

Glu

Glu
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Gly Glu Gly Glu Glu Glu Gly Glu Glu Gly Glu Gly Glu Gly Glu Glu
865 870 875 880

Glu Glu Gly Glu Gly Glu Gly Glu Glu Glu Gly Glu Gly Glu Gly Glu
885 890 895

Glu Glu Glu Gly Glu Gly Glu Gly Glu Glu Glu Gly Glu Gly Glu Gly
900 905 910

Glu Glu Glu Glu Gly Glu Gly Lys Gly Glu Glu Glu Gly Glu Glu Gly
915 920 925

Glu Gly Glu Gly Glu Glu Glu Glu Gly Glu Gly Glu Gly Glu Asp Gly
930 935 940

Glu Gly Glu Gly Glu Glu Glu Glu Gly Glu Trp Glu Gly Glu Glu Glu
945 950 955 960

Glu Gly Glu Gly Glu Gly Glu Glu Glu Gly Glu Gly Glu Gly Glu Glu
965 970 975

Gly Glu Gly Glu Gly Glu Glu Glu Glu Gly Glu Gly Glu Gly Glu Glu
980 985 990

Glu Glu Gly Glu Glu Glu Gly Glu Glu Glu Gly Glu Gly Glu Glu Glu
995 1000 1005

Gly Glu Gly Glu Gly Glu Glu Glu Glu Glu Gly Glu Val Glu Gly
1010 1015 1020

Glu Val Glu Gly Glu Glu Gly Glu Gly Glu Gly Glu Glu Glu Glu
1025 1030 1035

Gly Glu Glu Glu Gly Glu Glu Arg Glu Lys Glu Gly Glu Gly Glu
1040 1045 1050
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Glu Asn Arg Arg Asn Arg Glu Glu Glu Glu Glu Glu Glu Gly Lys
1055 1060 1065

Tyr Gln Glu Thr Gly Glu Glu Glu Asn Glu Arg Gln Asp Gly Glu
1070 1075 1080

Glu Tyr Lys Lys Val Ser Lys 1Ile Lys Gly Ser Val Lys Tyr Gly
1085 1090 1095

Lys His Lys Thr Tyr Gln Lys Lys Ser Val Thr Asn Thr Gln Gly
1100 1105 1110

Asn Gly Lys Glu Gln Arg Ser Lys Met Pro Val Gln Ser Lys Arg
1115 1120 1125

Leu Leu Lys Asn Gly Pro Ser Gly Ser Lys Lys Phe Trp Asn Asn
1130 1135 1140

Val Leu Pro His Tyr Leu Glu Leu Lys
1145 1150

<210> 113

<211> 1020

<212> PRT

<213> Homo sapiens

<400> 113
Met Arg Glu Pro Glu Glu Leu Met Pro Asp Ser Gly Ala Val Phe Thr
1 5 10 15

Phe Gly Lys Ser Lys Phe Ala Glu Asn Asn Pro Gly Lys Phe Trp Phe
20 25 30

Lys Asn Asp Val Pro Val His Leu Ser Cys Gly Asp Glu His Ser Ala
35 40 45
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Val

Gly

65

Val

Asn

Gly

Thr

Leu

145

Leu

Val

Ser

Gly

Pro
225

Val

50

Gln

Lys

His

Asn

Phe

130

Ser

Phe

Ser

Trp

Glu

210

Asn

Thr

Leu

Ala

Thr

Asn

115

His

Ala

Met

Asn

Ile

195

Leu

Gln

Gly

Gly

Leu

Leu

100

Glu

Val

Gly

Trp

Val

180

Ser

Tyr

Leu

Asn

Leu

Lys

85

Val

Gly

Ile

Ser

Gly

165

Cys

Cys

Val

Leu

Asn

Gly

70

Pro

Ser

Gln

Ser

Asn

150

Asp

Val

Gly

Phe

Gly
230

Lys

55

Ser

Glu

Thr

Leu

Phe

135

Thr

Asn

Pro

Tyr

Gly

215

Asn
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Leu Tyr Met Phe

Lys

Lys

Glu

Gly

120

Phe

Ser

Ser

Gln

Tyr

200

Glu

His

Ser

Val

Gly

105

Leu

Thr

Ala

Glu

Gln

185

His

Pro

Arg

Ala

Lys

90

Gly

Gly

Ser

Ala

Gly

170

Val

Ser

Glu

Thr

Ile

75

Leu

Asn

Asp

Glu

Leu

155

Gln

Thr

Ala

Asn

Pro
235

Gly Ser Asn

60

Ser

Ala

Val

Thr

His

140

Thr

Ile

Ile

Phe

Gly

220

Gln
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Lys

Ala

Tyr

Glu

125

Lys

Glu

Gly

Gly

Val

205

Lys

Leu

Pro

Cys

Ala

110

Glu

Ile

Asp

Leu

Lys

190

Thr

Leu

Val

Asn

Thr

Gly

95

Thr

Arg

Lys

Gly

Lys

175

Pro

Thr

Gly

Ser

Trp

Cys

80

Arg

Gly

Asn

Gln

Arg

160

Asn

Val

Asp

Leu

Glu
240



Ile

Val

Gln

Ile

Asn

305

Asp

His

Leu

Arg

Leu

385

Val

Arg

Pro

Leu

Leu

Glu

290

His

Gly

Phe

Val

Gly

370

Ser

Leu

Ser

Glu

Thr

Gly

275

Asn

Thr

Arg

Ile

Ala

355

Val

Val

Gln

Pro

Lys

Glu

260

Leu

Ile

Ala

His

Pro

340

Cys

Ala

Ala

Arg

Asp
420

Val

245

Asn

Gly

Arg

Leu

Gly

325

Thr

Gly

Lys

Thr

Thr

405

Ser

Ile

Ala

Thr

Asp

Ile

310

Lys

Leu

Gly

Glu

Phe

390

Leu

Phe

Gln

Val

Phe

Gln

295

Thr

Leu

Cys

Cys

Ile

375

Leu

Ser

Ser
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Val Ala Cys Gly Gly Glu His

Tyr

Leu

280

Thr

Asp

Gly

Ser

His

360

Glu

Pro

Ala

Met

Thr

265

Phe

Ile

Ile

Leu

Asn

345

Met

Phe

Tyr

Arg

Arg
425

250

Phe

Glu

Ser

Gly

Gly

330

Phe

Val

Asp

Ser

Met

410

Arg

Gly

Thr

Tyr

Leu

315

Leu

Leu

Val

Glu

Ser

395

Arg

Thr

Leu

Ser

Ile

300

Met

Glu

Arg

Phe

Ile

380

Leu

Arg

Leu
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Gly

Glu

285

Ser

Tyr

Asn

Phe

Ala

365

Asn

Thr

Arg

Pro

Gln

270

Pro

Cys

Thr

Phe

Ile

350

Ala

Asp

Ser

Glu

Pro
430

Thr

255

Phe

Lys

Gly

Phe

Thr

335

Val

Pro

Thr

Gly

Arg

415

Ile

Val

Gly

Val

Glu

Gly

320

Asn

Lys

His

Cys

Asn

400

Glu

Glu



Gly

Arg

Leu

465

Glu

Thr

Lys

Ile

Asp

545

Gln

Glu

Pro

His

Thr

Cys

450

Met

Ala

Asp

Ser

Gly

530

Glu

His

Ala

Gln

Glu
610

Leu

435

Ser

Gln

Glu

Ile

Leu

515

Glu

Tyr

Val

Phe

Ala

595

Asn

Gly

Glu

Pro

Ile

Leu

500

Lys

Leu

Glu

Ser

Ser

580

Asp

Asn

Leu

Arg

Glu

Asp

485

Asn

Leu

Thr

Glu

Gln

565

Asp

Thr

Asn

Ser

Asn

Glu

470

Asn

Met

Ser

Gln

Met

550

Gly

Glu

Asp

Gly

Ala

Leu

455

Pro

Ser

Thr

Pro

Asp

535

Ser

Ile

Glu

Gly

Val
615

BERK-355W0_Seqlist_ST25.txt

Cys Phe Leu Pro Asn Ser Val

440

Gln

Asp

Ser

His

Val

520

Thr

Glu

Phe

Val

Glu

600

Asp

Glu

Tyr

Thr

Ile

505

Gln

Ala

Met

Met

Gly

585

Gly

Gln

Ser

Leu

Val

490

Met

Lys

Leu

Lys

Thr

570

Asn

Leu

Leu

Val

Leu

475

Glu

Ser

Gln

Thr

Glu

555

Gln

Asp

Gln

Asp

Leu

460

Asp

Ser

Leu

Lys

Glu

540

Gly

Pro

Thr

Lys

Ala
620
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445

Ser

Glu

Leu

Asn

Lys

525

Asn

Lys

Ala

Gly

Glu

605

Lys

Glu

Met

Gly

Ser

510

Gln

Asp

Ala

Thr

Gln

590

Val

Glu

Phe

Gln

Thr

Glu

495

Asn

Gln

Asp

Cys

Thr

575

Val

Tyr

Ile

Pro

Asp

Lys

480

Thr

Glu

Thr

Ser

Lys

560

Ile

Gly

Arg

Glu



Lys

625

Ile

Asp

Gly

Asp

Ser

705

Ser

Ile

Gln

Glu

Cys

785

Ser

Glu

Asp

Leu

Asn

Phe

690

Glu

Glu

Glu

Asn

Thr

770

Asp

Lys

Ser

Ser

Arg

Leu

675

Val

Arg

Ser

Phe

Ile

755

Lys

Arg

Gly

Asp

Glu

Glu

660

Pro

Lys

Glu

Gln

Ser

740

Arg

Pro

Leu

Asn

Gly

Lys

645

Arg

Asp

Lys

Ser

Gln

725

Ser

Tyr

Ile

Ser

Gly
805

Gly

630

Glu

Glu

Arg

Arg

Val

710

Gly

Gly

Gly

Ile

Glu

790

Ile

His

Thr

Lys

Gly

Glu

695

Glu

Ile

Glu

Arg

Ser

775

Ile

Glu
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Ser Gln Lys Glu Ser Glu Ala

Lys

Ser

Met

680

Ser

Lys

Ala

Lys

Lys

760

Lys

Pro

Glu

Leu

Thr

665

Asn

Cys

Pro

Asp

Glu

745

Leu

Ser

Glu

Gln

Ala

650

Lys

Thr

Lys

Asp

Gly

730

Asp

Ile

Met

Glu

Glu
810

635

Glu

Lys

Glu

Gln

Ser

715

Phe

Asp

Glu

Ala

Lys

795

Val

Ile

Met

Ser

Asp

700

Tyr

Gln

Glu

Gln

Lys

780

Glu

Glu
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Ala

Ser

Glu

685

Val

Met

Gln

Val

Gly

765

Tyr

Gly

Ala

Gly

Pro

670

Glu

Ile

Glu

Pro

Glu

750

Asn

Asp

Ala

Asn

Glu

Met

655

Phe

Asn

Phe

Gly

Glu

735

Thr

Glu

Phe

Glu

Glu
815

Glu

640

Phe

Lys

Asp

Ala

720

Ala

Asp

Lys

Lys

Asp

800

Glu
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Asn Val Lys Val His Gly Gly Arg Lys Glu Lys Thr Glu Ile Leu Ser
820 825 830

Asp Asp Leu Thr Asp Lys Ala Glu Asp His Glu Phe Ser Lys Thr Glu
835 840 845

Glu Leu Lys Leu Glu Asp Val Asp Glu Glu Ile Asn Ala Glu Asn Val
850 855 860

Glu Ser Lys Lys Lys Thr Val Gly Asp Asp Glu Ser Val Pro Thr Gly
865 870 875 880

Tyr His Ser Lys Thr Glu Gly Ala Glu Arg Thr Asn Asp Asp Ser Ser
885 890 895

Ala Glu Thr Ile Glu Lys Lys Glu Lys Ala Asn Leu Glu Glu Arg Ala
900 905 910

Ile Cys Glu Tyr Asn Glu Asn Pro Lys Gly Tyr Met Leu Asp Asp Ala
915 920 925

Asp Ser Ser Ser Leu Glu Ile Leu Glu Asn Ser Glu Thr Thr Pro Ser
930 935 940

Lys Asp Met Lys Lys Thr Lys Lys Ile Phe Leu Phe Lys Arg Val Pro
945 950 955 960

Ser Ile Asn Gln Lys Ile Val Lys Asn Asn Asn Glu Pro Leu Pro Glu
965 970 975

Ile Lys Ser Ile Gly Asp Gln Ile Ile Leu Lys Ser Asp Asn Lys Asp
980 985 990

Ala Asp Gln Asn His Met Ser Gln Asn His Gln Asn Ile Pro Pro Thr
995 1000 1005
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Asn Thr Glu Arg Arg Ser Lys Ser Cys Thr Ile Leu
1010 1015 1020

210> 114
<211> 734
212> PRT
<213> Adeno-associated virus - 4

<400> 114
Met Thr Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser Glu
1 5 10 15

Gly Val Arg Glu Trp Trp Ala Leu Gln Pro Gly Ala Pro Lys Pro Lys
20 25 30

Ala Asn Gln Gln His Gln Asp Asn Ala Arg Gly Leu Val Leu Pro Gly
35 40 45

Tyr Lys Tyr Leu Gly Pro Gly Asn Gly Leu Asp Lys Gly Glu Pro Val
50 55 60

Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp Gln
65 70 75 80

Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala Asp
85 90 95

Ala Glu Phe Gln Gln Arg Leu Gln Gly Asp Thr Ser Phe Gly Gly Asn
100 105 110

Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro Leu
115 120 125

Gly Leu Val Glu Gln Ala Gly Glu Thr Ala Pro Gly Lys Lys Arg Pro
130 135 140
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Leu

145

Lys

Gly

Asp

Gly

Asp

225

Trp

Ser

Phe

Arg

Lys

305

Thr

Ile

Gly

Ala

Asp

Gln

210

Ser

Val

Leu

Asp

Leu

290

Ile

Thr

Glu

Lys

Gly

Ser

195

Gly

Thr

Leu

Gln

Phe

275

Ile

Phe

Val

Ser

Gln

Asp

180

Glu

Ala

Trp

Pro

Ser

260

Asn

Asn

Asn

Ala

Pro

Pro

165

Gly

Met

Asp

Ser

Thr

245

Asn

Arg

Asn

Ile

Asn
325

Gln

150

Ala

Pro

Arg

Gly

Glu

230

Tyr

Thr

Phe

Asn

Gln

310

Asn

Gln

Lys

Pro

Ala

Val

215

Gly

Asn

Tyr

His

Trp

295

Val

Leu
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Pro Asp Ser Ser Thr Gly Ile

Lys

Glu

Ala

200

Gly

His

Asn

Asn

Cys

280

Gly

Lys

Thr

Lys

Gly

185

Ala

Asn

Val

His

Gly

265

His

Met

Glu

Ser

Leu

170

Ser

Gly

Ala

Thr

Leu

250

Phe

Phe

Arg

Val

Thr
330

155

Val

Thr

Gly

Ser

Thr

235

Tyr

Ser

Ser

Pro

Thr

315

Val

Phe

Ser

Ala

Gly

220

Thr

Lys

Thr

Pro

Lys

300

Thr

Gln
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Glu

Gly

Ala

205

Asp

Ser

Arg

Pro

Arg

285

Ala

Ser

Ile

Asp

Ala

190

Val

Trp

Thr

Leu

Trp

270

Asp

Met

Asn

Phe

Gly

Glu

175

Met

Glu

His

Arg

Gly

255

Gly

Trp

Arg

Gly

Ala
335

Lys

160

Thr

Ser

Gly

Cys

Thr

240

Glu

Tyr

Gln

Val

Glu

320

Asp



Ser

Leu

Cys

Ala

385

Asn

Met

Asp

Asn

Phe

465

Gln

Gly

Arg

Ser

Pro

Gly

370

Phe

Asn

Tyr

Gln

Ala

450

Ser

Gly

Ser

Trp

Tyr

Pro

355

Leu

Tyr

Phe

Ala

Tyr

435

Gly

Asn

Phe

Asp

Ser
515

Glu

340

Phe

Val

Cys

Glu

His

420

Leu

Thr

Phe

Ser

Ser

500

Ala

Leu

Pro

Thr

Leu

Ile

405

Ser

Trp

Ala

Lys

Lys

485

Leu

Leu

Pro

Asn

Gly

Glu

390

Thr

Gln

Gly

Thr

Lys

470

Thr

Ile

Thr

Tyr

Asp

Asn

375

Tyr

Tyr

Ser

Leu

Thr

455

Asn

Ala

Lys

Pro
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Met Asp Ala Gly Gln Glu

Val

Val

360

Thr

Phe

Ser

Leu

Gln

449

Asn

Trp

Asn

Tyr

Gly
520

345

Phe Met

Ser Gln

Pro Ser

Phe Glu
410

Asp Arg
425

Ser Thr

Phe Thr

Leu Pro

Gln Asn
490

Glu Thr
505

Pro Pro

Val

Gln

Gln

395

Lys

Leu

Thr

Lys

Gly

475

Tyr

His

Met

Pro

Gln

380

Met

Val

Met

Thr

Leu

460

Pro

Lys

Ser

Ala
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Gln

365

Thr

Leu

Pro

Asn

Gly

445

Ser

Ile

Thr

Thr
525

350

Tyr

Asp

Arg

Phe

Pro

430

Thr

Pro

Ile

Pro

Leu

510

Ala

Gly

Gly

Arg

Thr

His

415

Leu

Thr

Thr

Lys

Ala

495

Asp

Gly

Ser

Tyr

Asn

Gly

400

Ser

Ile

Leu

Asn

Gln

480

Thr

Gly

Pro



Ala

Gln

545

Glu

Asn

Arg

Asp

Gly

625

Pro

Ala

Ser

Arg

Gln
705

Asp

530

Asn

Glu

Leu

Leu

Ile

610

His

Pro

Thr

Thr

Ser

690

Gln

Ser

Gly

Glu

Pro

Thr

595

Tyr

Phe

Pro

Thr

Gly

675

Lys

Asn

Lys

Asn

Leu

Gly

580

Ala

Tyr

His

Gln

Phe

660

Gln

Arg

Ser

Phe

Thr

Ala

565

Gly

Leu

Gln

Pro

Ile

645

Ser

Val

Trp

Leu

Ser

Ala

550

Ala

Asp

Gly

Gly

Ser

630

Phe

Ser

Ser

Asn

Leu
710

Asn

535

Thr

Thr

Gln

Ala

Pro

615

Pro

Ile

Thr

Val

Pro

695

Trp

BERK-355W0_SeqglList ST25.txt
Ser Gln Leu Ile

Val

Asn

Ser

Val

600

Ile

Leu

Lys

Pro

Gln

680

Glu

Ala

Pro

Ala

Asn

585

Pro

Trp

Ile

Asn

Val

665

Ile

Val

Pro

Gly

Thr

570

Ser

Gly

Ala

Gly

Thr

650

Asn

Asp

Gln

Asp

Thr

555

Asp

Asn

Met

Lys

Gly

635

Pro

Ser

Trp

Phe

Ala
715

Phe Ala Gly

540

Leu

Thr

Leu

Val

Ile

620

Phe

Val

Phe

Glu

Thr

700

Ala
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Ile

Asp

Pro

Trp

605

Pro

Gly

Pro

Ile

Ile

685

Ser

Gly

Phe

Met

Thr

590

Gln

His

Leu

Ala

Thr

670

Gln

Asn

Lys

Pro

Thr

Trp

575

Val

Asn

Thr

Lys

Asn

655

Gln

Lys

Tyr

Tyr

Lys

Ser

560

Gly

Asp

Arg

Asp

His

640

Pro

Tyr

Glu

Gly

Thr
720
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Glu Pro Arg Ala Ile Gly Thr Arg Tyr Leu Thr His His Leu
725 730

<210> 115
<211> 737
<212> PRT

<213> Ancestral Adeno-associated virus

<220>

<221> misc_feature

<222> (264)..(264)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (266)..(266)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (268)..(268)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (448)..(448)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (459)..(460)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (467)..(467)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (470)..(471)

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (474)..(474)
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<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (495)..(495)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (516)..(516)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (533)..(533)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (547)..(547)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (551)..(551)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (555)..(555)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (557)..(557)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222> (561)..(561)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (563)..(563)

<223> Xaa can be any naturally occurring amino acid

<220>
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

misc_feature
(577)..(577)
Xaa can be any

misc_feature
(583)..(583)
Xaa can be any

misc_feature
(593)..(593)
Xaa can be any

misc_feature
(596)..(596)
Xaa can be any

misc_feature
(661)..(662)
Xaa can be any

misc_feature
(664)..(665)
Xaa can be any

misc_feature
(710)..(710)
Xaa can be any

misc_feature
(717)..(719)
Xaa can be any

misc_feature
(723)..(723)
Xaa can be any

115

BERK-355W0_Seqlist_ST25.txt

naturally occurring amino acid

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

Met Ala Ala Asp Gly Tyr Leu Pro

1

5

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

Asp Trp Leu Glu
10

Page 151

acid

acid

acid

acid

acid

acid

acid

acid

Asp Asn Leu Ser
15



Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Gly

Thr

Pro

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Lys

Gly

Ala

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Lys

Asp

Gly
195

Arg
20

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Pro

Gly

Ser

180

Pro

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Glu

Ser

Trp

Lys

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Gln

Ser

Gly

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Gly

135

Gln

Pro

Val

Leu

BERK-355W0_Seqlist_ST25.txt

Asp

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Arg

Ala

Pro

Gly
200

Leu Lys Pro Gly Ala Pro

25

Asp Gly

Asn Gly

Leu Glu

Pro Tyr
90

Gln Glu
105

Ala Lys

Lys Thr

Ser Pro

Lys Lys

170

Asp Pro
185

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Asp

155

Arg

Gln

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro

140

Ser

Leu

Pro

Ser Gly Thr Met

Page 152

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Asn

Leu

Ala
205

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Thr

Phe

Gly

190

Ala

Lys

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Gly

Gly

175

Glu

Gly

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Ile

160

Gln

Pro

Gly



Gly

Ala

225

Ile

Leu

His

Phe

Asn

305

Gln

Asn

Pro

Ala

Gly
385

Ala

210

Ser

Thr

Tyr

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Pro

Gly

Thr

Lys

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Met

Asn

Ser

Gln

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Ala

Trp

Thr

245

Ile

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Val

Asp

His

230

Arg

Ser

Ser

Ser

Pro

310

Thr

Val

Ser

Ile

Gly
390

Asn

215

Cys

Thr

Ser

Thr

Pro

295

Lys

Thr

Gln

Ala

Pro

375

Arg

BERK-355W0_Seqlist_ST25.txt

Asn Glu Gly Ala

Asp

Trp

Xaa

Pro

280

Arg

Arg

Asn

Val

His

360

Gln

Ser

Ser

Ala

Ser

265

Trp

Asp

Leu

Asp

Phe

345

Gln

Tyr

Ser

Thr

Leu

250

Xaa

Gly

Trp

Asn

Gly

330

Ser

Gly

Gly

Phe

Trp

235

Pro

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr
395

Asp Gly Val

220

Leu

Thr

Xaa

Phe

Arg

300

Lys

Thr

Ser

Leu

Leu

380

Cys

Page 153

Gly

Tyr

Thr

Asp

285

Leu

Leu

Thr

Glu

Pro

365

Thr

Leu

Asp

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Gly

Arg

Asn

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Asn

Val

240

His

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asn

Phe
400



Pro

Phe

Asp

Arg

Ser

465

Pro

Asn

Asn

Lys

Gly

545

Xaa

Xaa

Ser

Glu

Arg

Thr

450

Gln

Gly

Asn

Gly

Asp

530

Lys

Thr

Tyr

Gln

Asp

Leu

435

Gln

Xaa

Pro

Asn

Arg

515

Asp

Xaa

Xaa

Gly

Met

Val

420

Met

Ser

Gly

Cys

Ser

500

Xaa

Glu

Gly

Glu

Val
580

Leu

405

Pro

Asn

Thr

Pro

Tyr

485

Asn

Ser

Xaa

Ala

Glu

565

Val

Arg

Phe

Pro

Gly

Xaa

470

Arg

Phe

Leu

Arg

Gly

550

Glu

Ala

Thr

His

Leu

Gly

455

Xaa

Gln

Ala

Val

Phe

535

Xaa

Ile

Xaa

BERK-355W0_Seqlist_ST25.txt

Gly Asn Asn Phe Thr Phe Ser

Ser

Ile

449

Thr

Met

Gln

Trp

Asn

520

Phe

Asn

Lys

Asn

Ser

425

Asp

Ala

Ser

Arg

Thr

505

Pro

Pro

Asn

Thr

Leu
585

410

Tyr

Gln

Gly

Xaa

Val

490

Gly

Gly

Ser

Thr

Thr

570

Gln

Ala His

Tyr Leu

Xaa Xaa
460

Gln Ala
475

Ser Lys

Ala Thr

Val Ala

Ser Gly

540

Xaa Leu
555

Asn Pro

Ser Ser

Page 154

Ser

Tyr

445

Glu

Lys

Thr

Lys

Met

525

Val

Xaa

Val

Asn

Gln

430

Tyr

Leu

Asn

Leu

Tyr

510

Ala

Leu

Asn

Ala

Thr
590

Tyr

415

Ser

Leu

Leu

Trp

Xaa

495

His

Thr

Ile

Val

Thr

575

Ala

Thr

Leu

Xaa

Phe

Leu

480

Gln

Leu

His

Phe

Met

560

Glu

Pro



Xaa

Gln

His

625

Leu

Ala

Thr

Gln

Asn

705

Val

Leu

Thr

Asn

610

Thr

Lys

Asn

Gln

Lys

690

Tyr

Tyr

<210>
<211>
<212>
<213>

<220>

Gly

595

Arg

Asp

His

Pro

Tyr

675

Glu

Ala

Xaa

116
16
PRT

Xaa

Asp

Gly

Pro

Pro

660

Ser

Asn

Lys

Glu

Val

Val

Asn

Pro

645

Xaa

Thr

Ser

Ser

Pro
725

Asn

Tyr

Phe

630

Pro

Xaa

Gly

Lys

Xaa

710

Arg

Ser

Leu

615

His

Gln

Phe

Gln

Arg

695

Asn

Pro

Artificial sequence

BERK-355W0_Seqlist_ST25.txt

Gln Gly Ala Leu Pro Gly

600

Gln

Pro

Ile

Xaa

Val

680

Trp

Val

Ile

Gly

Ser

Leu

Xaa

665

Ser

Asn

Asp

Gly

Pro

Pro

Ile

650

Ala

Val

Pro

Phe

Thr
730

Ile

Leu

635

Lys

Lys

Glu

Glu

Ala

715

Arg

Trp

620

Met

Asn

Phe

Ile

Ile

700

Val

Tyr

Page 155

605

Ala

Gly

Thr

Ala

Glu

685

Gln

Xaa

Leu

Met

Lys

Gly

Pro

Ser

670

Trp

Tyr

Xaa

Thr

Val

Ile

Phe

Val

655

Phe

Glu

Thr

Xaa

Arg
735

Trp

Pro

Gly

640

Pro

Ile

Leu

Ser

Gly

720

Asn
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<223> synthetic sequence

<400> 116

Leu Gln Arg Gly Val Arg Ile Pro Ser Val Leu Glu Val Asn Gly Gln
1 5 10 15

210> 117

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 117

Leu Ala Leu Ile Gln Asp Ser Met Arg Ala
1 5 10

<210> 118

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 118

Leu Gln Arg Gly Val Arg Ile Pro Ser Val Leu Glu Val Asn Gly Gln
1 5 10 15

<210> 119

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 119

Leu Thr His Gln Asp Thr Thr Lys Asn Ala
1 5 10
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<210> 120

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 120

Gln Ala His Gln Asp Thr Thr Lys Asn Ala
1 5 10

<210> 121

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 121

Leu Ala His Gln Asp Thr Thr Lys Asn Ala
1 5 10

210> 122

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 122

Leu Ala Asn Gln Glu His Val Lys Asn Ala
1 5 10

<210> 123

211> 17

<212> PRT

<213> Artificial sequence
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<220>
<223> synthetic sequence

<400> 123

Asn Gly Ala Val Ala Asp Tyr Thr Arg Gly Leu Ser Pro Ala Thr Gly
1 5 10 15

Thr

<210> 124

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 124

Thr Gly Leu Asp Ala Thr Arg Asp His Gly Leu Ser Pro Val Thr Gly
1 5 10 15

Thr

<210> 125

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 125
Leu Gln Lys Ala Asp Arg Gln Pro Gly Val Val Val Val Asn Cys Gln
1 5 10 15

<210> 126
<211> 16
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<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 126

Leu Gln Arg Gly Asn Arg Pro Val Thr Thr Ala Asp Val Asn Thr Gln
1 5 10 15

210> 127

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 127

Pro Ala Pro Gln Asp Thr Thr Lys Lys Ala
1 5 10

<210> 128

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 128

Leu Gln Lys Asn Ala Arg Pro Ala Ser Thr Glu Ser Val Asn Phe Gln
1 5 10 15

<210> 129

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence
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<400> 129

Thr Gly Gly Asp Pro Thr Arg Gly Thr Gly Leu Ser Pro Val Thr Gly
1 5 10 15

Ala

<210> 130

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 130

Thr Gly Ser Asp Gly Thr Arg Asp His Gly Leu Ser Pro Val Thr Trp
1 5 10 15

Thr

<210> 131

211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 131

Thr Gly Val Met His Ser Gln Ala Ser Gly Leu Ser
1 5 10

<210> 132

211> 12

<212> PRT

<213> Artificial sequence

<220>
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<223> synthetic sequence

<400> 132

Thr Gly Gly His Asp Ser Ser Leu Asp Gly Leu Ser
1 5 10

<210> 133

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 133

Leu Ala Leu Gly Glu Thr Thr Arg Pro Ala
1 5 10

<210> 134

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 134

Leu Ala Pro Asp Ser Thr Thr Arg Ser Ala
1 5 10

<210> 135

211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 135

Thr Val Val Ser Thr Gln Ala Gly Ile Gly Leu Ser
1 5 10
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<210> 136
<211> 10
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> MISC_FEATURE

222> (3)..(3)

<223> The amino acid at position 3 is Leu or Asn.

<220>

<221> MISC_FEATURE

<222> (4)..(4)

<223> The amino acid at position 4 is Ile or Gln.

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> The amino acid at position 5 is Gln or Glu.

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> The amino acid at position 6 is Asp or His.

<220>

<221> MISC_FEATURE

222> (7)..(7)

<223> The amino acid at position 7 is Ser or Val.

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> The amino acid at position 8 is Met or Lys.

<220>

<221> MISC_FEATURE

222> (9)..(9)

<223> The amino acid at position 9 is Arg or Asn.

<400> 136

Page 162



1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

BERK-355W0_SeqglList ST25.txt
Leu Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ala

5 10

137
12
PRT
Artificial sequence

synthetic sequence

MISC_FEATURE
(2)..(2)

Xaa at position 2 is G, V or S.

MISC_FEATURE
(3)..(3)

Xaa at position 3 is V, E, P, G,

MISC_FEATURE

(4)..(4)
Xaa at position 4 is M, V, Y, H,

MISC_FEATURE
(5)..(5)

Xaa at position 5 is R, D, S, G,

MISC_FEATURE

(6)..(6)
Xaa at position 6 is S, L, G, T,

MISC_FEATURE

(7)..(7)
Xaa at position 7 is T, A, S, M,

MISC_FEATURE

(8)..(8)
Xaa at position 8 is N, G, S, L,

Q,

M,

Q,

P,
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

BERK-355W0_Seqlist_ST25.txt

MISC_FEATURE

(9)..(9)
Xaa at position 9 is S, G, D, N, A, I, P, or T

MISC_FEATURE
(10)..(10)
Xaa at position 10 is S or N.

misc_feature
(12)..(12)
Xaa can be any naturally occurring amino acid

137

Thr Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Leu Xaa

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

5 10

138
12
PRT
Artificial sequence

synthetic sequence

MISC_FEATURE

(3)..(3)
Xaa at position 3 is Vv, E, P, G, D, M, A, or S.

MISC_FEATURE

(4)..(4)
Xaa at position 4 is M, V, Y, H, G, S, or D.

MISC_FEATURE

(5)..(5)
Xaa at position 5 is R, D, S, G, V, Y, T, H, or M.

MISC_FEATURE
(6)..(6)
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<223> Xaa at position 6 is S, L, G, T, Q, P, or A

<220>

<221> MISC_FEATURE

222> (7)..(7)

<223> Xaa at position 7 is T, A, S, M, D, Q, or H

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa at position 8 is N, G, S, L, M, P, G, or A

<220>

<221> MISC_FEATURE

<222> (9)..(9)

<223> Xaa at position 9 is S, G, D, N, A, I, P, or T

<400> 138

Thr Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Leu Ser
1 5 10

<210> 139

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa at position 1 is T or N.

<220>

<221> MISC_FEATURE

222> (3)..(3)

<223> Xaa at position 3 is L, S, A, or G.

<220>

<221> MISC_FEATURE

<222> (4)..(4)

<223> Xaa at position 4 is D or V.

<220>
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<221> MISC_FEATURE
222> (5)..(5)
<223> Xaa at position 5 is A, G, or P.

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa at position 6 is T or D.

<220>

<221> MISC_FEATURE

222> (7)..(7)

<223> Xaa at position 7 is R or Y

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa at position 8 is D, T, or G

<220>

<221> misc_feature

222> (9)..(9)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa at position 10 is V or A

<220>

<221> MISC_FEATURE

<222> (11)..(11)

<223> Xaa at position 11 is G or W

<220>

<221> MISC_FEATURE

222> (12)..(12)

<223> Xaa at position 12 is T or A

<220>

<221> MISC_FEATURE

<222> (12)..(12)

<223> Xaa at position 4 is T or A.

<220>

<221> misc_feature

<222> (14)..(14)

<223> Xaa can be any naturally occurring amino acid
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<220>

<221> misc_feature

222> (16)..(17)

<223> Xaa can be any naturally occurring amino acid

<400> 139

Xaa Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Leu Ser Pro Xaa Thr Xaa
1 5 10 15

Xaa

<210> 140

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> MISC_FEATURE

222> (3)..(3)

<223> Xaa at position 3 is L, S, A, or G.

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa at position 5 is A, G, or P.

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa at position 8 is D, T, or G.

<220>

<221> MISC_FEATURE

<222> (9)..(9)

<223> Xaa at position 9 is H, R, or T.

<400> 140

Thr Gly Xaa Asp Xaa Thr Arg Xaa Xaa Gly Leu Ser Pro Val Thr Gly
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

BERK-355W0_Seqlist_ST25.txt
5 10

141
17
PRT
Artificial sequence

synthetic sequence

MISC_FEATURE
(3)..(3)

Xaa at position 3 is K or R.

MISC_FEATURE
(4)..(4)

Xaa at position 4 is N, G, or A.

MISC_FEATURE
(5)..(5)

Xaa at position 5 is A, V, N, or D.

MISC_FEATURE
(7)..(7)

Xaa at position 7 is P, I, or Q.

MISC_FEATURE
(8)..(8)

Xaa at position 8 is A, P, or V.

MISC_FEATURE
(9)..(9)

Xaa at position 9 is S, T, or G.

MISC_FEATURE
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<222> (10)..(10)
<223> Xaa at position 10 is T or V.

<220>

<221> MISC_FEATURE

<222> (11)..(11)

<223> Xaa at position 11 is E, L, A, or V.

<220>

<221> MISC_FEATURE

<222> (12)..(12)

<223> Xaa at position 12 is S, E, D, or V.

<220>

<221> misc_feature

222> (13)..(13)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> Xaa at position 15 is F, G, T, or C.

<220>

<221> misc_feature

222> (16)..(16)

<223> Xaa can be any naturally occurring amino acid

<400> 141

Leu Gln Xaa Xaa Xaa Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa Val Asn Xaa
1 5 10 15

Gln

<210> 142

<211> 5

<212> PRT

<213> Artificial sequence

<220>

<223> synthetic sequence

<220>
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<221> MISC_FEATURE
222> (2)..(3)
<223> A peptide of any one of FOrmulas I-VI is present between the
amino acids at position 2 and position 3.

<400> 142

Thr Gly Gly Leu Ser
1 5

<210> 143

<211> 3

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<220>

<221> MISC_FEATURE

<222> (2)..(3)

<223> A peptide of any one of Formulas I-VI is present between the
amino acids at positon 2 and position 3.

<400> 143
Leu Ala Ala
1
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