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METHODS AND COMPOSITIONS FOR PROTEIN DETECTION
Cross Reference to Related Applications

{6001} This application claims the benefit of U.S. Application No. 63/275,172, filed on
November 3, 2021, and U.S. Application No. 17/518,221, filed on November 3, 2021, the

disclosures of which are hereby incorporated by reference in their entireties.

BACKGROUND

[6002] Assessments of binding agents {(e.g., phages, polypeptide binders, antibodies, efc.)

are central to much of molecular and pharmaceutical biology.

SEQUENCE LISTING

{0003} The present specification makes reference to a Sequence Listing {submitted
electronically as an xim file named 8T26 _2013703-0005}. The xml file was generated on
October 18, 2022, and 1s 12,323,567 bytes in size. The entire contents of the Sequence Listing

are herein incorporated by reference.

SUMMARY

[6004] The present disclosure provides insights and technologies that achieve improved
or otherwise desirable assessment of agents {e.g., binding agents, therapeutic agents, and/or in

some embodiments polypeptide agents such as antibody agents).

[0005] Among other things, the present disclosure appreciates that many current
technologies for assessing, and in particular for determining presence and/or abundance of, one
or more agents of interest, typically rely on mass spectroscopy and/or affinity {e.g., imruno-)
detection. The present disclosure appreciates that many available affinity detection technologies
are slow and/or costly to perform or implernent; many such technologies must be performed one
at a time and many are constrained, for example, by availability of fluorogenic substrates {e.g.,

that may be assessed by relevant technologies — e.g., light microscopy).
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10006} The present disclosure further appreciates that certain other techunologies, such as
DNA barcoding technologies, that are sometimes utilized to assess agents of interest, can also
suffer disadvantages. DINA barcodes, for example, can lack stability and/or display undesirable
immunogenicity, e.g., when utilized 777 vivo. The present disclosure appreciates that such
technologies therefore can encounter problems, particularly for assessing ageuots {e.g., protein

agents) in complex environments {e.g., 7 vivo)

18007} Among other things, the present disclosure encompasses the recogrition of the
source of certain problems with available technologies typically utilized to assess agents of
interest, and in particular to assess protein agents and/or binding agents {(i.e., agents which
participate 1o one or more binding interactions of interest). In particular, the present disclosure
identifies the source of certain problems encountered by such technologies for assessment (e.g.,
detection and/or measurement of quantity, such as concentration} of multiple agents, and in
particular when such agents are present in a complex system {e.g., in a complex solution and/or

in vivo).

[6008] Furthermore, the present disclosure provides certain technologies that achieve
such assessments, in some embodiments with surprisingly high accuracy. Those skilled tn the art
will appreciate that a number of contexts exist in which detection and/or measurement {e.g., of a
precise amount), of a plurality of agents within a complex system is desirable; moreover, those

skilled in the art will appreciate the benefit of high accuracy in many such contexis.

{0009] Awmong other things, the present disclosure provides techuologies that achieve
detection and/or measurement {(e.g., highly accurate and/or otherwise precise measurement) of
one or more, and in some embodiments of a plurality, of agents (e.g., protein ageunts), including
in complex systems {e.g., 7 vivo). In some embodiments, detected agent{(s}) may be or comprise
proteins (7.e., polypeptides) and/or forms thereof {e.g., aggregated; complexed; covalently
modified such as by disulfide bond formation, glycosylation, pegylation, phosphorylation;

truncated such as by proteolytic cleavage, efc.)

10010} In some embodiments, provided technologies are particularly useful or effective

for assessment of therapeutic agents. For example, in some embodiments, provided technologies
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may be particularly usefud for the assessment of one or more features (e.g., properties {e.g.,
concentration, localization, persistence, affinity, efc)) of agent(s) of interest; in some such
embodiments, relevant agent(s) may be characterized by one or more attributes appropriate or
desirable for therapeutic use. For example, in some embodiments, provided technologies may be
used to screen potential therapeutic agents (e.g., polypeptide entities) for ove or more features
{e.g., properties, aftributes) suitable for therapeutic use. In some embodiments, each feature of
potential therapeutic agent(s) may be measured one at a time. In some embodiments, two or
more features of potential therapeutic agent{s) may be measured simultanecusly. For example,
in some embodiments, one or more therapeutic agents may be screened for an affinity to a target
protein - yet other desirable properties for exarople molecular stability in a physiologically
relevant environment are not yet known. In some embodiments, for example, one or more
therapeutic agents may be screened for an affinuty to a target protein, along with other desirable

properties, for example molecular stability in a physiologically relevant environment.

8011} The present disclosure appreciates that many current methods of protein
measurement rely oun determining the abundance of hight of a certain wavelength, or overall
fuminescence, such as western blot or ELISA (Towbin 1979, Engvall 1972). Due to constraints
of visible light wavelength, these methods allow for only a small number of different proteins,
often fewer than 4, to be measured at a single time within a single reaction (Elshal, 2006} The
present disclosure appreciates that many applications, including drug discovery applications,

would benefit from {(and, in some cases, require} dramatically higher throughput.

{6012} The present disclosure further appreciates that nucleic acid sequencing
technologies {e.g., DNA sequencing technologies) have been developed that can analyze billions
of individual DNA molecules in a single experiment {Shendure, 2005). Various strategies have
been developed to try to apply this massive throughput achievable with nucleic acid sequencing
techniques to protein detection and measurement, tn particular by tagging proteins with an
attached piece of DNA (typically referred to as a “DNA barcode”™), which may then be
sequenced to wnditectly detect the protetn (Trads, 2017) or one or roore features of the protein.
18013} The present disclosure appreciates the power of applying high-throughput sucleic
acid sequencing technologies to assessment of other agents, and in particular of protein agents,

but also identifies the source of certain problems associated with many approaches utilized to
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study proteins by attachment of DNA barcodes. For example, the present disclosure appreciates
that meodification of a protein by attachment of a DNA barcode can often alter its functionality

~

{Trads, 2017), which can defeat the purpose of using the DNA barcode to assess the protein.

{8014} Known techniques to quantify barcoded proteins include those as presented in
Egloff et al. (2019), that use mass spectrometry to determine the presence or absence of a protein
sequence o a mixture (Egloff 2019). The present disclosure identifies the source of a problem
with such approaches, however, and moreover provides certain advantages relative to them,
including, tor example, by using nucleic acids (e g, DNA) for amplification of the original
signal; approaches such as those described in Eglott et al. fail to include (or to benefit from) such
a feature. Furthermore, as may be appreciated by a person of ordinary skill in the art, reading the
present disclosure, mass spectrometry ounly reads out the mass-to-charge ratio of an associated
sequence; thus methods using mass spectrometry are limited in their total throughput, since
different sequences can have the same mass-to~-charge ratio. By comparison, the present
invention is not limited by such disadvantages since the nucleic acid sequence associated with
one or morte binding agents in turn associated with each barcode s sequenced and measured to

determine and quantify the barcoded protein.

{0015} Other techniques available in the art use antibodies displayed on phage (Fab-
phage) to determine presence of endogenous proteins expressed on cell surtaces (Pollock, 2018).
in such methods, one Fab-phage is generated per endogenous protein {i.e. target protein to be
assessed) and no barcodes are utilized. In conirast, the present technology envisions the use of
engineered barcode sequences that are generalizable, such that they can be used to mark any
protein, whether endogenous or exogenous to the context in which it 18 applied, and subsequently
measured using one or more binding agents to which each barcode, and therefore each barcoded
protein, is uniquely associated with (i.e. ‘barcode fingerprint’ as described elsewhere in this
disclosure}. Such complex association of one or more binding agents with a barcode is then
measured and precise guantification of the associated protein is achieved, e.g., using a complex
algorithm (t e. “decoding’ as described elsewhere in this disclosure).

10016} The present disclosure recognizes the ability of antigens displayed on phages to
determine epitopes of antibodies within the blood to which the phages are able to bind (Mohan,

20183, However, this method is not able to determine the sequence of the antibody to which the
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antigen binds, and thus only provides limited information oun any antibodies that specifically bind
to the antigens displayed on phage. However, the present disclosure provides systems,
compositions, and methods that provide the advantage of using generic barcodes with kuown
affinities to one or more binders or binding agents, that can be used to tag any target(s} of
interest in a coraplex mixture, including but not limited to blood, to determine and quantify the

target(s}.

{6017} The present disclosure, among other things, provides technologies that can
achieve assessment {e.g., detection and/or quantification) of multiple agenis (e.g., multiple
protein agents) within a pool of such agents, using DNA sequencing without requiring {direct or
indirect) covalent agsociation of the DNA with the assessed agent, or otherwise constraining the

assessed agent.

{6018} Described herein are peptide barcodes (also known as “barcodes”} and
technologies to make and/or utilize them. In some embodiments, barcodes are utilized to mark
payicads. Among other things, such an approach can achieve pooled measurement of protein
payiocads without amending non-protein identifiers. In some embodiments, a peptide barcode 18
an amino acid polypeptide sequence. In some embodiments, a peptide barcode is contained
within a protein {e.g., a protein {e.g., an antibody) to be measured; 1.¢. is endogenous to a protein
to be measured). In some embodiments, a peptide barcode 1s not contained with a protein {e.g., a
protein {¢.g., an antibody} to be measured; e.g., is exogenous to a protein to be measured). In
some embodiments, a barcode, for example, is sequence (e. 2., a designed sequence) contained
within a protein {e.g., a protein to be measured). In some embodiments, a barcode is associated
{e.g., bound {e.g, covalently}) to the N terminus of a protein {e.g., a protein to be measured) In
some embodiments, a barcode 1s associated {e.g., bound {e.g., covalently}} to the C terminus of a
protein {e.g., a protein to be measured). In some embodiments, a barcode is associated {e.g.,
bound {e.g,, covalentiy}) proximal to the N terminus {e.g., internal to a protein {e.g., a loop
region that 1s proximal to the N terminus)) of a protein {e.g., a protein to be measured). In some
embodiments, a barcode is associated {e.g, bound {e.g., covalently}} proximal to the C terminus
e.g., internal to a protein {e.g., a loop region that is proximal to the C terminus)) of a protein

{e.g., a protewn to be measured).
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{6019] The methods disclosed herein may use peptide barcodes that are designed to have
varying lengths. In some embodiments, a peptide barcode may have a length ranging between 1-
100, 5-50, 8-25, 9-25, or 9-15amino acids. In some embodiments, a peptide barcode may have a
length of at least 25 amino acids. In some embodiments, a peptide barcode may have a length of
at most 8 amino acids. In some embodiments, a peptide barcode way have a fength of 10 amino

acids.

{6020] Barcode sequences as described herein may be reused, 5o as to be able to quantify
different payloads (e.g., proteins of interest) or mixture of payloads (mixture of proteins of
interest to be measured). In some embodiments, a barcode is generated such that it can be eastly
reused between several ditferent payload (e.g., proteins to be measured) molecules across

different experiments.

{6021} Among other things, barcodes described herein are designed to be distinct/unique.
In some embodiments, a barcode 1s designed to have a distinct sequence {e.g., distinct from
another barcode). For example, each barcode is designed to be distinct (e.g., unique) from every
other barcode used in an expeniment, such that each pavload {e.g., protein to be measured) 18
attached to at least one barcode, and each barcode {e.g., barcode with a specific sequence) is only
attached to one payload. As may be understood by a person of ordinary skill in the art, the
diversity of barcodes contained within a pool is limited only by the possible diversity of amino
acid sequences for a given barcode length. For example, for a barcode fength ‘N’, there exists

20N distinct amino acid barcode sequences of length N,

{6022} Methods described herein relate to the detection of one or more barcodes using a
binding agent. In some embodiments, a barcode 15 contacted with a binding agent that is
associated with or comprises a detectable nucleic acid. For example, in some embodiments, a
binding agent may be or comprises a phage, a ribosome, mRNA, DNA etc. In some
embodiments, a binding agent is a phage with a binding motif on its surface (e.g., a polypeptide
binder as described herein). In some embodiments, a binding agent comprises a detectable
nucleic acid. In some embodiments, a binding agent expresses a detectable nucleic acid. In some
embodiments, a binding agent expresses a detectable nucleic acid on (e.g., on a surface of) the
binding agent {¢.g., a binder). In some embodiments, a binder is polypeptide. In some

embodiments, a binder associates with a barcode (e.g., with known specificity and affinity}. In
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specificities and affinities). In some embodiments, a binder 15 an antibody (e.g., expressed on a
surface of a binding agent). In some embodiments, for example, to detect the presence of a
specific (e.g., distinct) barcode, the present disclosure envisions the association of a distinct
detectable nucleic acid {e.g., a DNA sequence, an RNA sequence, etc.) to a specific barcode.
This is achieved through the contact of a binder, which may be expressed on {e.g., on a surface

of} a binding agent that comprises the distinct detectable nucleic acid.

{0023} Described herein are binders. In some embodiments, a binder, 18 a polypeptide. Io
some embaodiments, for example, a binder is generated to have known specificity and affinity for
a given barcode. In some embodiments, a binder 15 generated to have known specificity and
affinity for one barcode. In some embodiments, a binder is generated to have known specificity
and affinity for multiple {e.g., two or more, three or more, etc.} barcodes. In some embodiments,
a binder 1s generated to have known specificity and affinity for at least one barcode. In some
embodiments, a binder, for example, is expressed on the surface of a binding agent (e.g, a

phage, a ribosome, etc ) using methods known to those skilled in the art,

{6024} Among other things, systems and methods described, for example, as described
herein, 1dentity the advantages of nucleic acid sequencing techniques and apply them effectively
to protein detection and measurement methods. For example, methods described herein may use
several binders, with known specificities and affinities to different barcedes, which can be
expressed on binding agents and mixed together in a single pool. Upou muxing with a pool of
barcoded proteins {(i.e. proteins, each associated with a barcode as described herein}, a binder
expressed on a binding agent binds to any given barcode in the pool with known but varying
affinities. Such a spectrum of affinities of a binder to various barcodes is termed herein as a
‘Binder Fingerprint’. Conversely, a barcode may bind to any given binder in a pool of binders
with known but varying affinities. Such a spectrum of affinities of a barcode to vasious binders is
termed herein as a ‘Barcode Fingerprint’.  Thus, the presence of specific barcoded proteins can
be detected, for example, in a complex solution, by extracting and sequencing the associated
nucleic acid {e.g., detectable nucleic acid {e.g., DNA sequence, RNA sequence, etc.}) of the
population of binding agents {e.g., phage) that bound io the barcodes associated with the

proteins.
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{6025] Other methods to use binders to identify protein sequences have been developed.
However, these methods encounter a number of challenges, including difficulty in generating
and characterizing binders, and effectively decoding their binding to specifically wdentity
proteins. Another limitation with previcusly developed binders is their non-specific binding that
results in bad signal to noise ratios, thereby negatively affecting the accuracy of detection. In
contrast, the present technology generates many binders rapidly {e.g., in about a week, about 2
weeks, about 3 weeks, about 4 weeks, about 1 month, about 2 months, about 3 months, about 4
months, about S months, about & months, or about 1 year). In some embodiments, for example,
between about 100 to about 1000 binders may be generated rapidly. In some embodiments,
between about 10 to about 1000 binders ruay be generated rapidly. In some embodiments,
between about 10 to about 10,000 binders may be generated rapidly. In some embodiments, at

feast about 10,000 binders may be generated rapidly.

{0026} Binderss as described herein are robust. Binders can bind to barcodes {(e.g., with
robust affinities to one or more barcodes) as described herein in a variety of conditions and/or
environments. For example, binders as described herein can bind to barcodes {e.g., with robust
affinities to one or more barcodes) in various complex environments {e.g., in blood, tissue,
serum, plasma, ete ). Thus, binders of the present disclosure may be used to detect targets {e.g.,

proteins of interest) in varying conditions {e.g., physiological conditions}.

18027} Analogously, barcodes, as described herein, may be generated in a rapid and
robust manner. In some embodiments, barcodes as described herein are specific to binders as
described herein. In some embodiments, for example, between about 100 to about 2000 barcodes
may be generated rapidly {e.g., in about a week, about 2 weeks, about 3 weeks, about 4 weeks,
about 1 month, about 2 months, about 3 months, about 4 months, about 5 months, about 6
months, or about 1 vear). In some embodiments, between about 10 to about 1000 barcodes may
be generated rapidly. In some embodiments, between about 10 to about 10,000 barcodes may be
generated rapidly. In some emnbodiments, at least about 10,000 barcodes may be generated

rapidly.

{0028} Barcodes as described herein are robust. Barcodes can bind to binders {e.g., with

robust affinities to one or more binders) as described herein 1n a variety of conditions and/or

environments. For example, barcodes as described herein can bind to binders {e.g., with robust
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atfinities 10 one or more binders} in varicus complex environments {e.g., in blood, tissue, serum,
plasma, etc.}. Thus, barcodes of the present disclosure may be used to detect targets (e.&.,
proteins of interest) in varyiog conditions {e.g., physiological conditions). The present disclosure,
therefore corrects for the disadvantages and defects of existing methods {e.g,, non-specific
binding, variable binding 1o different environments, etc.} by generating large numbers of robust
binders and barcodes raptdly, which may be used in combination with computational methods
{e.g., deconvolution methods) described herein, to allow for specific, well-characterized binder-

barcode binding/association and accurate detection methods.

8029} The present disclosure also envisions an ability to modify sequence(s) of one or
more peptide barcode sequences such that they are readily distinguishable from each other,
and/or from potential background protein sequence. Analogously, present disclosure also
envisions the ability to modify the sequence(s) of one or more polypeptide binder sequences such
that they are readily distinguishable from each other, and/or from potential background protein

sequence.

18030} Among other things, the present invention as described herein provides methods
of testing "n’ distinct protein candidates where n > 1, in a single assay or animal model. In some
embodiments, a protein candidate is a therapeutic protein candidate. In some embodiments,
multiple protein candidates are designed and each distinct protein candidate ts associated with its
own unique peptide barcode as described herein. Such barcoding has many advantages, including
but not limtting to ingecting all protein candidates in 4 single 1njection in to an assay and/or an
animal in a cost and time efficient manner. Subseguently, a sample {e.g., tissue sample, serum
samiple, blood sample, extracellular sample, single cell sample etc ) from an injected aniroal way
be obtained and barcodes extracted. In some embodiments, such extracted barcodes provide a
measure of the relative abundance of protein candidates originally injected. For example, one or
more extracted barcodes may be identified by contacting them with a pool of binders {e.g.,
expressed on a binding agent) known to bind to the barcodes originally bound to the protein
candidates. Following binding of barcodes and binders, bound binding agents (e.g., phage) are
selected and their detectable nucleic acid {e.g., DNA sequence, RNA sequence, etc.} extracted. In
some embodiments, extracted nucleic acids are subjected to sequencing {e.g., next generation

sequencing}. The sequenced nucleic acid may then be used to identify the one or more barcodes
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they were designed to bind to, which along with the previously established information on
binding affinities between various binder-barcode pairs may be used to identify and determine

the relative abundance of each protein onginally injected.

{0031} Also described herein, are methods used to translate nucleic acid counts, for
exarmple from a sequencing experiment, to relative or absolute protein guantifications. In some
embodiments, nucleic acid sequences are counted and in silico translated into protein sequences.
As s described herein, a nucleic acid sequence corresponds 1o a binder sequence, with
established and characterized affinity for every barcode given in a pool. Tn sorue erabodients,
binder counts are compared to a database of known propensities for binding to a single barcode.
In some embodiments, binder counts are compared to a database of known propensities for
binding to multiple barcodes {e.g,, two or more, three or more, etc.). In some embodiments, for
example in a sequencing experiment, relative proportions of binder counts are compared directly
in order to determine refative proportions of barcodes and/or proteins associated with barcodes.
in some embodiments, as may be known to a person of ordinary skill in the art, sequences {e.g.,
control sequences or accessory sequences) of known abundance {e.g., count, quantification,
concentration, etc.) are utilized (e.g., added in to the sequencing experiment} to determine an
absolute abundance {e.g., count, quantification, concentration, etc.) for a given binder or binders,
which may be used to estimate an absolute abundance {e.g., count, quantification, concentration,
etc.) for a barcode or barcodes, and/or protein(s) associated with barcode(s} using etther direct

counts or a Hinear model as described herein,

{6032} in some embodiments, payloads are or comprise proteins. In some embodiments,
payloads are or comprise therapeutic proteins. In some emabodiments, payicads are associated

{e.g., linked with) barcodes as described herein.

18033} Among other things, the present disclosure provides a method of assessing
barcodes, binders {e.2, binding agenis {e.g., with binders expressed on a surface)), payloads,
{e.g., barcoded payload {e.g., barcoded proteins)) as described herein. In some embodiments, a
method comprises subjecting a population of barcoded payleads {e.g., barcoded proteins) to an
assessment; separating those members of a population that satisfy an assessment from those that
do not, so that either a positive population or a negative population, or both 1s identified;

contacting a positive population, or a negative population, or each population separately from the
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other, with a set of binders which includes at least one particular binder specific for each barcode
in a population; and determining which binders bind to separated members, thereby determining

which barcoded payloads (e.g., barcoded proteins} are present in a contacted population{s}.

10034} The present disclosure provides a method comprising contacting a set of binders
either with a first population, with a second population, or separately with each of a first and
second populations, of barcoded pavicads {e.g., barcoded proteins); and determining which
binders of a set bind to a member of a first population, a second population, or both, thereby
determining which barcoded payloads {(e.g., barcoded proteins) are present in contacted
population{s}. In some embodiments, each binder binds specifically (e.g., with known affinities)
to one or more barcodes. In some embodiments, a set of binders, collectively, includes at least
one binder specific for each of the barcodes in first and second populations. In some
embodiments, a first and second populations have been separated from one another based on

performance in an assessment.

{0035] in some embodiments, a method further comprises determining differences
between a first and second population, to determine a functional effect of a performance
assessment. In some embodiments, a method comprises separating binders that bind to at least

one payload {e.g., barcoded payload {e.g., barcoded proteiny).

10036} In some embodiments, a step of determining coraprises quantifving a nurnber of
binders that bind to a barcoded payload (e.g., barcoded protein). In some embodiments,
quantifying may be performed by decoding a nucleotide sequence of each binder that binds to a
barcoded payload {e.g., barcoded protetn}. In some embodiments, quantitying a number of
binders that bind to a paylead (e.g., barcoded protein} provides measure of a paylead {e.g.,

protein} in a population.

{0837} In some embodiments, a step of determining comprises amplifving nucleic acids
of bound phage particles. In some embodiments, a step of determining comprises determining
nucleotide sequences of amplified nucleic acids. In some embodiments, one or more of
determined nucleotide sequences corresponds to a coding sequence of a binder. In some
embodiments, a step of determining comprises detecting one or more payloads (e.g., proteins)

from a population of barcoded pavicads {e.g., barcoded proteins) using determined sequence(s)
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of a coding sequence of a binder. In some embodiments, a step of determining comprises
identifying one or more barcoded payloads {e.g., barcoded proteins) as a therapeutic or a target to

treat a disease, disorder, or condition.

{8038} In some embodiments, a step of determining comprises performing one or more
of amplification, propagation, and sequencing (e g, nucleic acid (e.g., DNA, RNA)
amplification, propagation, and/or sequencing). o some ernbodiments, amplification may be
performed using one or more of Polymerase Chain Reaction (PCR), Loop-mediated Isothermal
Amphification (LAMP), Rolling Circle Amplification (RCA), or a stmilar known technique. In
some embodiments, sequencing may be performed using one or more of Hlumina, Next
Generation Sequencing {NGS), nanopore sequencing, Pac Bio long read sequencing, or a similar

known technique.

{6039} in some embodiments, a step of separating comprises purifying one or more
barcoded payloads (e.g., barcoded protemns) from a sample. In some embodiments, barcoded
payicads {e.g., barcoded proteins) are purified from a complex sample. In some embodiments,
barcoded payloads {(e.g., barcoded proteins) are purified from a complex mixture. In some
embodiments, barcoded payloads {e.g., barcoded proteins) are purified using affinity purnification

methods (e.g., FLAG IP, protein G/A} or protein precipitation methods.

10040} In some embodiments, a method further comprises tnjecting a population of
barcoded payleads into an animal. In some embodiments, a method further comprises injecting a
population of barcoded payloads (e.g., barcoded proteins) into an animal. In some embodiments,
each barcode 1s bound to a specific binder expressed on a phage. In some embodiments, a

method further comprises obtaining a sample from an animal to subject to an assessment.

{0041} In some embodiments, a method as described herein comprises determining
relative amounts of each binder present in a sample, thereby tdentifying a subset of an injected
population of barcoded payloads (e.g., barcoded proteins) present in a sample. In some
embodiments, a method as described heretn comprises comparing relative amounts o a standard

of known concentration to determine an absolute quantity of each binder present in a sample.
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{6042] in some embodiments, a method as deseribed herein comprises optionally,
repeating steps one or more of methaod steps described herein using an identified subset of

payloads {e.g., proteins}).

{0043} In some embodiments, a method as described herein comprises identifying one or

more payloads {e.g., proteins) as a therapeutic or a target to treat a disease, disorder, or condition.

0044} In some embodiments, a method as described herein comprises removing any
unassociated (e.g., unbound} binders. In some embodiments, removing may be performed by

washing.

[8045] In some embodiments, barcoded payloads (e.g., barcoded proteinsy are in a

sample. In some embodiments, barcoded payloads {e.g., barcoded proteins) are in a complex
sample. In some embodiments, barcoded pavloads {(e.g., barcoded proteins) are in a complex
mixfaire, In some embodiments, barcoded payloads (e.g., barcoded proteins) are in a purified

sample.

{0046} In some embodiments, a sample 18 or comprises one of more of serum, blood,
tissue, of a tumor. In some embodiments, a sample is a control {e. 2., positive control or negative

control ).

{8047} In some embodiments, a sample is a complex sample. In some erobodiments, a
complex sample is or comprises a tissue. In some embodiments, a complex sample is or
comprises blood. In some embodiments, a complex sample 15 a complex mixture. In some

embodiments, a complex sample is or comprises one or more of serum, blood, or tissue.

10048} in some embodiments, a barcode is or comprises gne or more amino acids. In
some embodiments, a barcode s comprised in a Coroplementarnity-Determining Regions (CDR)
of a pavload {e.g., a protein}. In some embodiuments, a barcode 1s synthetic. In some
embodiments, a barcode is 1-100, 5-50, 8-25, 9-25, or 9-15 amino acids in length. In some
embodiments, a barcode is 10 amino acids in length. In some embodiments, a barcode has
relatively no effect on payload {e.g,, a protein) function. In some embodiments, a barcode does
not tlicit an immune response. In some embodunents, barcodes are orthogonal to each other. Tn
some embodiments, at least one barcode is linked with a polypeptide {e.g., a polypeptide binder,

a payload) of interest.
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{6049] In some embodiments, a barcode is attached 10 a payload (e.g., a protein). In some
embodiments, a barcode is attached to a suitable position on a payload {e.g., a protein). In some

embodiments, a suitable posttion is 8 N-terminus or a C-terminus.

{0056] In some embodiments, a binder is or comprises a binding motety displayed on a
phage. In some embodiments, cach binder of a set of binders 1s expressed on a phage. In some

embodiments, a binder 15 expressed on a surface of a phage particle.

{6051} In some embodiments, a phage 13 selected from a group consisting of M 13, T4,

T7, Lambda, and filamentous phage. In some embodiments, a phage 1s M13.

{8052} The present disclosure provides, among other things, a nucleic acid whose
nuclectide sequence is or comprises a sequence encoding a peptide barcode. In some
embodiments, a peptide barcode has a length within a range of 1 to 100, S t0 50, 8 10 25, 910 25,
or 9 to 15 amino acids. In some embodiments, a peptide barcode has a length of & to 25 amino
acids. In some embodiments, a peptide barcode has a length of 10 amino acids. In some
embodiments, a peptide barcode has been determined to bind specifically to a particular group of

polypeptide binders within a set of binders.

10053] In some embodiments, a peptide barcode has an amino acid sequence selected
from a group consisting of SEQ 1D NQOs: 5347-8398. In some embodiments, an encoding

sequence is selected from a group consisting of SEQ ID NOs: 11484199

[6054] The present disclosure provides a library comprising a plurality of nucleic acids.
In some embodiments, a plurality of nucleic acids together encodes a collection of peptide
barcodes. In some embodiments, each nucleic acid comprises, in order from 5" t0 3" or 37 t0 57,
one or more of: a) a first invariant sequence {(e.g., a linker sequence or a payload sequence}; b) a
variant sequence that is at least 9 nucleotides long; and ¢} a second invariant sequence {e.g., a
finker sequence, a stop codon, or a payload sequence).

3055 In some embodiments, a variant sequence is at least 15, 24, 27, 45 150, or 300
g E 5 3 2

nucleotides long.

14



CA 03236602 2024-04-24

WO 2023/081695 PCT/US2022/079134

{6056] In some embodiments, a library further comprises one or more of: d) sequence
contains short helical motif; e} sequence contains a disordered motif; £) an invariant sequence

which links sequence to protein of interest.

{8057} In some embodiments, each peptide barcode of a collection binds specifically to a
particular group of polypeptide binders within a set of binders. In some embodiments, each
peptide barcode of a collection binds specifically to one or more polypeptide binders within a set

of binders.

[6058] The present disclosure provides a nucleic acid whose nucleotide sequence is or
comprises a sequence encoding a polypeptide binder moiety. In some embodiments, a
polypeptide binder moiety has a length within a range of 10 to 400 amino acids. In some
embodiments, a polypeptide binder moiety has been determined to bind specifically to a

particular group of peptide barcodes within a collection of barcodes.

{0059] In some embodiments, a polypeptide binder motety has an amino acid sequence
selected from a group consisting of SEQ ID NOs: 4200~ 5346, 1o some embodiments, an

encoding sequence is selected from a group consisting of SEQ 1D NOs: 1-1147.

{8060] The present disclosure provides a library comprising a plurality of nucleic acids.
In some embodiments, a plurality together encodes a set of polypeptide binder moteties. In some
embodiments, each nucleic acid comprises, in order from 5" t0 37 or 37 to 57 a) a first invariant
sequence {e.g., an antibody germline sequence (e.g, IGHV/AGKV)}, b) a first variant sequence
that 1s at least 10 nucleotides long {e.g., a CDR {e.g., CDR3) sequence}; and ¢} a second

invariant sequence {e.g,, au antibody germline sequence {e.g., IDHIIGKI}).

{0061 ] In some embodiments, each nucleic acid further comprises one or more of: dj a
stop codon {e.g., after a second invariant sequence); ¢} a linker sequence; f} a third invariant
sequence {e.g., an antibody germline sequence {e.g., IGHV/IGKV)), g} a second variant
sequence that is at least 10 nuclectides long (e.g., a CDR {e.g., CDR3} sequence); and h) a fourth

invariant sequence {e.g,, au antibody germline sequence {e.g., IDHIIGKI}).

0062 The present disclosure provides, among other things, a Hibrary of phage particles,
b fadad: fad

each phage particle comprising one or more nucleic acids as described herein.
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{3063} In some embodiments, a phage 13 selected from a group consisting of M 13, T4,

T7, Lambda, and filamentous phage. In some embodiments, a phage is M13.

{0064} The present disclosure provides a set of barcode and binders. In some
embodiments, gach barcode is a peptide between 1 10 100, 510 50, 81025, 910 25, or 9t 15
amine acids in length that binds specifically to a particular group of binders among binders in a
set. In some embodiments, each binder is a polypeptide that binds specifically to at least one

barcode among barcodes in a set.

{0065} In some embodiments, specific binding 1s observed when binders are expressed
on phage that are contacted with barcodes. In some embodiments, each binder is expressed on a

phage.

0066} The present disclosure provides a kit comprising a set of binders, each of which 1
a polypeptide that binds specifically to at least a particular peptide barcode in a collection
barcodes. In some embodiments, each binder is provided as a polypeptide, a nucleic acid
encoding a polypeptide, or both. In some embodiments, oue or more of binders 13 provided as a
phage particle, or collection thereof, engineered to express a binder. In some embodiments, one
or more of binders 1s provided as a nucleic acid in a phagemid vector, or as an insert suitable for

cloning into a phage vector.

{0067} In some embodiments, a kit further comprises information designating peptide
barcodes for each binder. In some embodiments, each binder has been determined 1o bind
specifically to at least a particular peptide barcode within a collection of barcades that each bind

specifically to at least one binder in a set.

{0068} In some embodiments, a kit further comprises a set of tnstructions to perform
sequencing of one or more phage particles bound to one or more barcedes. In some
embodiments, a kit further comprises a computer readable program for decoding sequencing
data. In some embodiments, a kit further comprises reagents to express a binder on a phage

particle.

100691 In some embodiments, a kit comprises nucleic acids that encode one or more

barcodes. In some embodiments, a kit comprises nucleic acids that encode one or more binders.
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{0070} The present disclosure provides a method of pharmacokingtic screening, In some
embodiments, a method comprises injecting a set of barcoded therapeutic candidate proteins into
an aniroal. fo some embodiments, each barcoded therapeutic candidate protein comprises a
specific peptide barcode. In some embediments, a method comprises obtaining a sample from an
aniroal; purifying one or more barcoded therapeutic candidate proteins from a sample;
contacting a sample with a set of binders {e.g., binding agents with binders expressed on them)
which includes at least one particular binder specific for each barcode in a sample; and
determining relative amounts of each binder present in a sample to determine each barcoded

therapeutic candidate proteins’ pharmacokinetic properties or biodistribution.

10071} In some embodiments, purified proteins may be a subset of barcoded therapeutic

candidate proteins which are injected into an animal.

{06072} in some embodiments, multiple samples may be obtained from an animal.
100673} In some embodiments, an arumal i1s a mammal. In some embodiments, an animal

18 a human. In some embodiments, an animal is genetically modified {o express barcoded

payloads {e.g., barcoded proteins).

10074 In some embodiments, an animal 1s a model for a disease, disorder, or condition.
In some embodiments, a disease, disorder, or condition is cancer, autcimmune,

neurodegenerative, or a pathogenic {(e.g., viral/bacterial} disease, disorder, or condition.

18675} In some embodiments, a step of determining comprises (1) sequencing nucleic
acid from binding agents expressing a binder; (11} decoding relative amounts of each barcode
present thereby determining relative amounts of each therapeutic candidate protein; and/or (i1t}
performing one or more of FACS, or MACS {magnetic activated cell sorting), atfinity based

purificatiorn.

10676} In some embodiments, a step of determining comprises quantitying number of
binders that bind to a barcoded payload (e.g., barcoded protein (e.g., barcoded therapeutic
protein}}). In some embodiments, quantifying is performed by decoding a nucleotide sequence of

each binder that binds to a barcoded payload {e.g., barcoded protein).

{6677} In some embodiments, a number of nuclectide sequences provides a measure of
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pavlioad {e.g., target protein} in a population of barcoded payloads {e.g., barcoded proteins).

{6078} In some embodiments, a step of injecting comprises administering barcoded
pavioads {e.g., barcoded proteins, barcoded therapeutic candidate proteins, etc ) orally or
intravencusly. In some embodiments, barcoded payloads {e.2, barcoded proteins) are injected

{e.g., delivered) by viral delivery or mRNA delivery.

{00791 The present disclosure provides a method of characterizing a collection of peptide
barcodes comprising: providing: (i} alibrary of phage particles, wherein each phage particle is
designed to express a polypeptide binder, and wherein each binder binds to one or more peptide
barcodes; (i1} a collection of peptide barcodes; contacting each phage particle with each barcode
to form bound phage-barcode particles; determining an amount of binding between each phage
particle and barcode; and identifying phage-barcode pairs that bind specifically to each other

among barcodes in a collection and phages in a hibrary.

{0080} The present disclosure provides a method of characterizing a collection of peptide
barcodes comprising: providing: {1} a set of binders, wherein each binder i3 a polypeptide that
binds to one or more peptide barcodes; (11) a collection of peptide barcodes; contacting each
binder with each barcode to form bound binder-barcede particles; determining a relative amount
of binding between each polypeptide binder and peptide barcode; and identifying binder-barcode

pairs that bind specifically to each other among barcodes in a collection and binders in a set.

{0081} The present disclosure provides a database of amino acid or enceding nucleic acid
sequences for a collection of peptide barcodes, which database is embodied in a computer
readable format. In some embodiments, each barcode sequence has a length within a range of 1
to 100, 5t0 50, 810 25, 910 25, or 9 to 15 amino acids. In some embodiments, each barcode
sequence has been determined to bind specifically to one or more polypeptide binders within a

set of binders that each bind specifically to one or more of barcodes in a collection,

{0082} in some embodiments, a binding pattern of one or more polypeptide bindersto a
barcode is used to wdentify a peptide barcode.

{0083 The present disclosure provides a database of amino acid or encoding nucleic acid
sequences for a set of polypeptide binders. In some embodiments, a database is embodied ina

computer readable format. In some embodiments, each binder sequence has a length within a
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range of 10 to 400 amino acids. In some embodiments, each binder sequence has been
determined to bind specifically to one or more peptide barcodes within a collection of barcodes

that each bind specifically to one or more of binders o a set.

10084} The present disclosure provides, among other things, a database of amino acid or
encoding nucleic acid sequences for a set of barcode-binder associations, embodied in a
computer readable format. In some embodiments, each barcode is a peptide between 1 to 100, §
to 50, 810 25, 910 25, or 9 to 15 amino acids in length. In some embodiments, each binderisa

polypeptide that binds specifically to one or more barcodes among barcodes in a set.

10085 The present disclosure provides a set of barcode-binder association designations,
embodied in a computer readable format. In some embodiments, each barcode is a peptide
between 110 100, 510 30, 310 25, 910 25, or 910 15 amino acids in length. In some
embodiments, each binder is a polypeptide that binds specifically to one or more barcodes

among barcodes in a set.

{3086} In some embodiments, specific binding 1s observed when binders are expressed

on a phage particle that are then contacted with barcodes.

{00871 The present disclosure provides a method of treatment using technologies
described herein. In some embodiments, a method comprises administering a therapeutic protein
that has been determined to satisfy an assessment. In some embodiments, satistying an
assessment may be by a process comprising steps of: a) subjecting a population of barcoded
proteins to an assessment; b} separating those members of a population that satisfy an assessment
from those that do not, so that either a positive population or a negative population, or both is
identified; ¢) contacting a positive population, or a negative population, or each population
separately from the other, with a set of binders which includes at least one particular binder
specific for each barcode in 3 population; d) determining which binders bind to separated
members, thereby determining which barcoded proteins are present in a contacted population(s);
and e} identifying a therapeutic protein from barcoded proteins determined to be present in a

contacted population(s).

{0088} The present disclosure provides a method of treatment comprising administering a

therapeutic protein that has been determined to satisty an assessment by a process comprising
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steps of aj contacting a set of binders either with a first population, with a second population, or
separately with each of a first and second populations, of barcoded proteins; b) determining
which binders of a set bind to a member of a first population, a second population, or both,
thereby determining which barcoded proteins are present in a contacted population(s); and ¢}
identifying a therapeutic protein from barcoded proteins determined to be present in a contacted
population(s). In some embodiments, each binder binds specifically to one or more barcode
relative to other barcodes. In some embodiments, a set of binders, collectively, includes a binder
specific for each barcode 1n 3 first and second populations. In some embodiments, a first and
second populations have been separated from one another based on performance in an

assessment.

{(089] These, and other aspects encompassed by the present disclosure, are described in

more detail below and in the claims.

BRIEF DESCRIPTION OF THE DRAWING

{0096} FI1G. 1A 18 a schematic of barcoded payload as described herein, according to an
iltustrative embodiment. It illustrates a barcoded payload and the corresponding DNA encoding a
barcoded payload. LN refers to “linker N terminus” and LC refers to “linker C terminus”. In
some embodiments, LN and LC sequences are constant and encode amino acids that connect the
payioad to the barcode. In some embodiments, LN and LC sequences are constant and are
nucleic acid sequences used for modular cloning of barcodes with different payleads. In some

embodiments, LN and LC sequences are flanked by Type 1IS restriction site sequences.

{6091} FIG. 1B is a schematic of barcoded payload as described herein, according to an
ithustrative embodiment. It ihustrates a nucleic acid sequence encoding a barcode and/or a
barcoded payload. LN refers to “linker N termuinus™ and LC refers to “linker C terminus”. In
some embodiments, LN and LC sequences are constant and encode amino acids that connect the
paylioad to the barcode. In some embodiments, LN and LC sequences are constant and are
nucleic acid sequences used for modular cloning of barcodes with different payloads. In some

embodiments, LN and LC sequences are flanked by Type 1S restriction site sequences.
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{6092} FIG. 2 15 a schematic of a method to detect and/or quantify and/or characierize
payloads {e.g., proteins) in a pool using barcodes and binding agents as described herein,
according to an tlustrative embodiment. A library of barcoded payload proteins is contacted with
a library of binding agents containing identifying DNA. A wash step is applied that removes
binding agents that do not associate {e.g., link {e.g, form strong linkages)) to any of the barcoded
pavload proteins, while leaving only binding agents that associate with barcodes. Following the
wash, a process of DNA sequencing is applied to associated binding agents. In some
embodiments, sequencing may be performed using next-generation sequencing {(NGS) (e.g, as
operated by an Hlumina sequencer). The relative abundances of DNA sequences are reported as a
computer file (e.g, fastg data) A computer algorithm is apphied on the fastg data combined
with prior biophysical characterization of the binding agents to infer the abundance of each of

barcoded payload proteins in a pool.

{8093} FI1G. 3A 10 a schematic for capturing a barcode as described herein, so that it may
be contacted by a binding agent as described herein, according to an illustrative embodiment. It
iltustrates a capture scaffold that may have a barcode associated with it (e.g., tnunobilized on s
surface}, and a binding agent {e.g., phage with binder expressed on its surface {e.g., with binder
DNA 10 phage)) is contacted to characterize biophysical 1oteraction. In sorue erobodiruents, the
biophysical characterization is a measure of dissociation constant (Kd) between the binding

agent and the protein barcode.

10094] FIG. 3B is a schematic for capturing a barcode as described berein, so that it may
be contacted by a binding agent as described herein, according to an tllustrative embodiment. It
18 a schematic of a barcode-binder platform as described herein, according to an iflustrative
embodiment. The schematic shows a magnetic bead with a bead binding domain conjugated to a
universally tagged (e.g., HALQ, Chitin BD, Avitag (Strep), etc.) barcoded payload. To detect the
captured barcoded payload, a binding agent (e.g., phage expressing a binder on its surface {e.g.,
phage with binder DNA/lb)Y} with known affinity to the barcode 1s bound to the immobilized
payload. The DNA within the phage that encodes for the binder is then amplified and subjected

to NGS to detect the payicad.

[0095] FIG. 3C 15 a schematic for capturing a barcode as described herein, so that it may

be contacted by a binding agent as described herein, according to an tllustrative embodiment. |t
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is a schematic of a barcode-binder platform as described herein, according to an tustrative
embodiment. The schematic shows a magnetic bead with an Fc / Protein A conjugated barcoded
pavicad. To detect the captured barcoded payload, a binding agent {e.g., phage expressing a
binder on its surface {e.g., phage with binder DNA/Iib) with known affinity to the barcode 18
bound to the immobilized payload. The DNA within the phage that encodes for the binder 1s then

amplified and subjected to NGS to detect the payload.

{6096} FIG. 4 15 a schematic of a methed to learn the barcode fingerprint of a given
barcode as described herein, according to an illustrative embodiment. A peptide barcode
displayed on a capture scaffold is contacted with a library of binding agents containing
identitying DNA . A wash step 15 applied that removes binding agents that do not associate {e.g.,
fink {e.2., form strong linkages}) with any of the barcodes, while leaving only binding agents that
do associate with barcodes. After the wash, a process of DNA sequencing is applied to
associated binding agents. In some embodiments, sequencing may be performed using next-
generation sequencing (NGS) {e.g., as operated by an Hlumina sequencer). The relative
abundances of DNA sequences are reported as a computer file {e.g, in fastq format). A
computer algorithm is applied on the fastqg data to computer a barcode fingerprint. Thisisa
vector of the relative counts of the mernbers of the binding agent library. The method of learning
a barcode fingerprint can be repeated for any barcode to identify a unique fingerprint. In some
embodiments, steps 1 — 4 of FIG. 4 may be repeated, each time starting with a focused binding
agent library tn order to improve the fingerprint, for a barcode with an existing fingerprint or a
new barcode. In some embodiments, the focused binding agent library is made by

oligonucleotide Hibrary synthesis.

{8097} FI1G. 5is a schematic of a method to use a fingerprint matrix of a set of barcodes
to deternune the relative abundance of a mixture of barcodes, according to an illustrative
embodiment. A set of barcodes for which individual fingerprints have been determined are
combined together in a known ratio and displaved (e.g., on a scaffold) for subsequent contact
with a binding agent library. A binding agent library 1s contacted with the set of barcodes and
non-specific binding agents are washed away. The specific binding agents are quantified by NGS
and reported as a mixed measurement computer file {e.g., in fastg format). This data is provided

to a computer algorithm that uses the mixed measurement to learn the relative scalings of
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readouts relative to the original fingerprints, and assembles the scaled fingerprints together into a
scaled matrix. This scaled fingerprint matrix can then be used in further applications of
guantifying relative abundance of barcoded payloads using these barcodes in which the computer

algorithm is applied to the NGS reads from contacting a sample with a binding agent library.

10098] FIGS, 6A-6C show results of guantifying a complex mixture of barcodes. Upto 6
barcodes were pooled and then measured using the decoding method described herein. FIG. 6A
shows the actual relative propertion of a given barcode {left panel} and the measured relative
proporiion of a given barcode (right panel). Rows are tndividual experimental conditions,
columns are barcodes, color is measurements (100% barcode = white, 0% barcode = black).
FIG. 6B shows a plot of measured concentration of barcodes against actual concentration of
barcodes for all expertments compared across all barcodes. Across all experiments and mixtures,
a pearson of 0.95 between measured and actual proportions was calculated. FIG. 6C shows a
plot of NGS count values, normalized to counts per million, for each single barcode
measurement as well as mixture that were used to predict the relative abundance of each barcode
within the mixture. Rows are experiments, thus all values in a row are generated from a single
fastq file and columns are binding agents. FIG, 6C discloses SEQ 1D NOS. 8400-8413,

respectively, in order of appearavnce.

{8099} FIGS. 7A-78B show a schematic of a method and data obtained using the decoding
method on payioad proteins with barcodes contained within internal regions of the protein
sequences {i.e. endogenous barcodes). The schematic shows results from a synthetic pooled
barcode measurement assay. FIG. 7A shows two barcoded payloads (BC1 and BC2) were
combined together at various known concenirations in different wells of a 96-well plate. Each
mixture was subjected to contact with the same pool of binding agents and decoded as described
herein. Hach mixture was quantified and then compared to the known values of the barcoded
pavlioads. FiG. 7B shows relative actual proportions (X axis) of each barcode correlate to

relative measured proportions (Y axisy with a pearson of .96

{0100} FIGS. 8A-8C show a schematic of a method to detect protein payloads in serum
using the barcode-binder platform as described herein, according to an tlusirative embodiment.
The payload proteins have barcodes contained within internal regions of the protein sequences

{i.e. endogenous barcodes). FIG. 8A shows the barcoded therapeutic antibody agents of interest

23



CA 03236602 2024-04-24

WO 2023/081695 PCT/US2022/079134

{barcoded-mAbs) were mixed at known concentrations and then added to serum. The barcoded
payloads were then purified, contacted with binding agents, and subjected to decoding. FIG, 8B
shows the relative actual barcoded antibody proportion (left) and the relative measured antibody
proportion (right} for 3 experimental conditions, with 3 replicates each. Rows correspond to
experiruental condition, coluruns to barcodes, and color of heat-map cell is a reasure of the
proportion of barcoded antibody present. FIG, 8C shows a scatterplot of ali the data across all
experimental conditions for all barcodes with a Spearman correlation of 926 across all

experimental measurements.

{0101} FiG. 9A shows schematic of description of experiment provided in Examples 1,
2, and 8. Six unique barcodes (BCH, BC2, BC3, BC4, BCS, and BC6) were mixed at known
proportions, contacted with binding agents, and subjected to decoding as described herein. Two
barcodes were experimentally held out as negative controls, but prediction for these barcodes

was allowed, thus allowing determination of background prediction.

10102} FI1G. 98 and FIG, 9C show data on accuracy of decoding procedure across a 10-
fold range of concentrations for the 6 unique barcodes. FEG, 9B shows plot of actual data (input)
and measured data obtained after decoding for one mixture of known barcode concentrations,
Input known concentrations (left bar) are shown next to predictions/measured data (right bar) for
gach barcode across 3 replicates. FIG. 9 shows plots of actual data (input) and measured data
obtained after decoding for five different mixtures (i.e. pools 1-5} of known barcode
concentrations. Input known concentrations (left bar) are shown next to predictions/measured

data {right bar} for each barcode across 3 replicates.

{6103} FIGS. 10A-10C show a method and data for determining the absolute
concentration of a single test barcode as described herein. FEG, 18Ashows a schematic of an
experiment. A single test barcode was assayed at several concentrations, while a “spike-in”
barcode (1.e. a reference barcode) was added to each assay mixture at a known concentration.
The various concentrations of the test barcode were contacted with binding agents and decoding
was performed as described herein. The prediction of the “spike-in" barcode was used to
determine the absolute amount of the test barcode being measured. ¥1G., 18B shows a plot of the
measured absolute guantities of the test barcode (right bar) compared to known input

concentrations of the test barcode (left bar) for each titration of the test barcode. The Y-axisis
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the logarithm of the test barcode concentration in nanograms per milliliter (ng/mL). FIG, 18C
shows the results of determination of absolute concentration for 6 different barcodes. Plots show
known input concentrations (left bary and measured concentration (right bar) for six (6) different

barcodes.

{8104} FIG. 11 shows a method for determining the relative abundance of two proteins
after injection i vivo, using the binder-barcode systern described herein according to an
ilhustrative embodiment. The figure shows a graphical depiction of experimental setup. In group
I {top), mice were injected with 1 barcoded payload. In group 2 (middle), 2 barcoded payloads
were irjected. In group 3 (bottom}, no barcoded payloads were injected. For each of the three
groups, at 24 hours, a serum sample was taken; the barcoded payload(s) captured using binding
agents as described herein, and subjected to decoding. The measured barcoded payload
concentrations (right bar} compared to known input concentrations (left bar) for each group are

shown.

10105] FIGS, 12A-12F show determination of twenty-four {24) barcodes contained
within a single mixture. FIG. 12A shows a graphical depiction of the experiment. Of 24 total
barcodes the algorithm can predict, 10 were present within a mixture at equal concentrations.
The rest were held out from the pool, but prediction was computationally allowed. Three (3)
separate pools, which cover all possible barcodes were measured in replicate. FIG. 128 shows
prediction for the first pool. Input concentration (left bar} and measured concentration {right bar)
are displayed. FIG, 12C shows predictions across all three pools. As o B, input concentration is
feft bar and measured 1s right bar. FIG, 12D shows the barcode fingerprint for the 24 barcodes
used to computationally determine the relative abundance of the barcodes within the 3 pools.
Columns represent barcode fingerprints, and rows represent binding agent fingerprints. FIG,
12D discloses SEQ ID NOS. 8414, 8415, 8414, 8416, 8414, 8413, 8414, 8417, 8414, 8418,
8414, 8419, 8414, 8420-8425, 84272, 8426, 8427, 8426, 8428-8431, 8430, 8432, 8433, 8432,
8434, §432, 8435, 8432, 8430, 8432, 8436-8453, 8413, 8453, 8454, 8453, 8455-8475, 8474,
B470-8480, 8479, B481-8484, B4R3, 8484-8493, 8472, 8494, 8472, 8495, 8472, B490, 84772,
8467 8472, §498-8502, 8501, 8503-8505, §504, 8506, 8504, 8507, 8504, &508-85106, 8515,
8317, BS1§, 8417, 8519, 8520, 8519, B521-8532, 8403, B533-8542, 8541, B543-8545, 8544,
8546, 8544, 8547 8544, 8548-8552, 8551, 8553, 8551, 8554-8562, respectively, in order of
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appearance. FIG. 12E shows the binding agent counts from the three pools, used (o
computationally determine the proportion of the pools. Rows are the binding agent counts,
columns are the pools, the cell is the binding agent count within a specific pool. FIG, 12E
discloses SEQ 1D NOS. 8414, 8415, 8414, 84106, 8414, 8413, 8414, 8417, 8414, 8418, 8414,
8419, 8414, 8420-8425, 8422, 8426, 8427, 8426, 8428-3431, §430, 8432, 8433, 8437, 8434,
8432, B435, 8432, 8430, 8432, 8436-8453, 8413, 8453, 8454, 8453, 8455-5475, 8474, 8470~
B4R0, §479, R481-8484, 8483, B4R4-8403, 8472, 8494, 8472, 8495, 8472, 496, 8472, §497,
8472 8498-8502, 8501, 8503-8505, 8504, 8506, 8504, 8507, 8504, 8508-8516, 8515, 8517,
8518, 8417, 8519, R520, 8519, §521-8532, 8403, 8533-8542, 8541, 8543-8545, 8544, 8546,
8544, 8547, 8544, 8548-8552, 8551, 8553, BSS1, 8554-8562, respectively, in order of

appearance.

{0106} FIG, 13A 15 a schematic of a method to detect and/or quantify and/or characterize
fourteen (14) exemplary payloads {e.g., proteins) in a pool using a binder-barcode platform as
described herein. A library of barcoded payload proteins was contacted with a library of binding
agents containing wdentifying DNA (“binder-barcode particles”). Binder-barcode particles were
injected as a pooled library into wild-type {wt) BALB/c mice (n=3 per timepoint} iz vivo. Blood
was collected from individual mice at timepoints 30 min, 6 hours, 24 hours, and 48 hours, {n=3
per timepoint), and serum was extracted. Binder-barcode particles were captured and subjected

to a decoding procedure as described herein.

{0107} FIG. 138 depicts plois showing clearance of fourteen (14) exemplary binder-
barcode particies injected into wild-type (wt) BALB/c mice (n=3 per timepoint} in vive. Data
was collected at time points 30 min, 6 hours, 24 hours, and 48 hours as measured by a decoding
procedure described herein. Y-axis is normalized to 100% of injection volume for each
exeraplary binder-barcode particle. Plots shown in FIG, 13B were measured simultaneously.
Fach plot contains exemplary binder-barcode particles that were characterized as having certain
measurable phenotypes. The left plot shows clearance (% injection) of clinical controls with
known properties. The nuddle plot shows clearance (% injection) of exemplary binder-barcode
particles that were characterized has having slow clearance properties. The right plot shows
clearance (% injection) of exemplary binder-barcode particles that were characterized as having

fast clearance properties.
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{3108} FIG. 14A is a schematic of a method to detect and/or quantify and/or characterize
thirty-six (36) payloads {e.g., proteins} in a pool using a binder-barcode platform as described
herein. A hbrary of barcoded payload proteins was contacted with a ibrary of binding agents
containing identifying DNA (“binder-barcode particles™). Binder-barcode particles were injected
as a pooled hibrary into tumor bearing NSG mice, which had been previously implanted with two

cr

tumor cell lines (“Tumor 17, “Tumor 27}, (8=2-4 per timepoint} iz vivo., Blood and wmor tissue
was collected from individual mice at imepoints 30 min, 6 hours, 24 hours, and 48 hours, (n=3
per timepoint). Tissue was lysed using standard tysis buffer, and serum was separated from
blood. Binder-barcode particles were captured and subjected to a decoding procedure as

described herein.

{¢109] FIG. 148 is a heat-map of data collected from thirty-six exemplary binder-
barcode particles using a decoding procedure described herein. Rows identify each exemplary
binder-barcode particle tested in the present example. Columns indicate data for a mouse across
each time point for serum, Tumer 1, or Tumor 2. Color intensity indicates relative units of drug
as measured via a decoding procedure described herein. Color intensity 1ndicates a normalized

readout of relative concentration as measured via next generation sequencing {NGS).

{6110} FIG, 14C depicts plots of binder-barcode particles described by FIG. 14B using a
decoding procedure described herein. A diversity of properties was simultanecusly measured.
For example, binder-barcode particie P14 AS was rapidly cleared from serum, with minimal
accumulation in Tumor 1 or Tumor 2, while binder-barcode particle P17 _A10 was more slowly

cleared and maintained in tumor 1 over ime,

{6111} FIGS. 15A-15C depict plots showing ELISA guantitation of two groups of
payloads {Group 1 protein payicad with no barcode; Group 2: a pool of eight (8) binder-barcode
particles where each particle includes the same protein payload used in Group 1, and each
particle is barcoded with a different barcode) (FI1G. 154A), quantification of Group 2 using a
decoding procedure described herein (FIG. 138}, and a comparison of half-life measurements
for Group 1 and Group 2 quantified using ELISA and a decoding procedure described herein,

respectively (FIG. 18C),.
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(0112} FIG. 164 is a schematic of a method to detect and/or quantify and/or characterize
thirty-five (35} payloads (e.g., proteins) in distinet pools with different number of barcoded

payloads at ditferent concentrations using a binder-barcode platform as described heren.

10113} FI1G. 16B depicts a plot showing measured barcode fevel (arbitrary units) versus
expected barcoded-payload level (ng) generated by arraying ninety-six (96} distinct mixtures
comprising 10-35 barcoded proteins with each barcoded protein at a known concentration
between 1 pg and 1 ug. Each data point in FIG. 16B represents a comparison between a known
concentration of a binder-barcode particle from one of the pinety-six (96) distinct mixtures and a

concentration determined by a decoding procedure described herein.

BEFINITIONS

16114} About: The terro “about”, when used herein in reference {0 a value, referstoa
value that is similar, inn context to the referenced value. In general, those skilled in the art,
familiar with the context, will appreciate the relevant degree of variance encompassed by
“about” in that context. For example, in some embodiments, the term “about” may encompass a
range of values that within 25%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%,

9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, or less of the referred value.

{0115} Affinity: As is known in the art, “affinity” is a measure of the tightness with
which two or more binding partners associate with one another. Those skilled in the art are
aware of a variety of assays that can be used to assess affinity, and will furthermore be aware of
appropriate controls for such assays. In some embodiments, atfinity is assessed in a quantitative
assay. In some embodiments, affinity 1s assessed over a plurality of concentrations {e.g., of
binding partner at a time). In some embodiments, affinity is assessed in the presence of one or
more potential competitor entities {e.g., that might be present in a relevant — e.g., physiological —
setting}. In some embodiments, affinity is assessed relative to a reference {(e.g., that has a known
affiruty above a particular threshold [a “positive control” reference] or that bas a known affinity
below a particular threshold {a “negative control” reference™]. In some embodiments, affinity

may be assessed relative to a conternporaneous reference; in some embodiments, affinity may be
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assessed relative o a historical reference. Typically, when affinity is assessed relativeto a

reference, 1t 1s assessed under comparable conditions.

{6116} Agent - In general, the term “agent”, as used herein, is used to refer to an entity
{e.g., for example, alipid, metal, nucletc acid, polypeptide, polysaccharide, small molecule, eic,
or complex, combination, mixture or system {e. g, cell, tissue, organism] thereof), or
phenomenon {e.g., heat, electric current or field, magnetic force or field, etc.}. In appropriate
circumstances, as will be clear from context to those skilled in the art, the term may be utilized to
refer to an entity that s or comprises a cell or organism, or a fraction, extract, or component
thereof. Alternatively or additionally, as context will make clear, the term may be used to refer
to a natural product in that it 1s found in and/or 1s obtained from nature. In some instances, again
as will be clear from context, the term may be used to refer to one or more entities that is man-
made in that it 15 designed, engineered, and/or produced through action of the hand of man
and/or is not found in nature. In some embodiments, an agent may be utilized in tsolated or pure
form; in some embodiments, an agent may be utilized in crude form. In some embodiments,
potential agents may be provided as collections or libraries, for example that may be screened to
identify or characterize active agents within them. In some cases, the term “agent” may refer to
a compound or eutity that is or comprises a polymer; in some cases, the term may refer to a
compound or entity that comprises one of more polymeric moteties. In some embodiments, the
term “agent” may refer to a compound or entity that is not a polymer and/or is substantially free
of any polymer and/or of one or more particular polymeric moteties. In some embodiments, the
term may refer to a compound or entity that lacks or 18 substantially free of any polymeric

motety.

{8117} Amine acid: in tis broadest sense, as used herein, refers to any compound and/or
substance that can be incorporated into a polypeptide chain, e.g., through formation of one or
more peptide bonds. In some embodiments, an aming actd has the general structure HalN-
CHYR)-COOH. In some embodiments, an amino acid is a naturally-occurring amino acid. In
some embodiments, an amino acid is a non-natural amino acid; in some embodiments, an amino
acid 18 a D-amino acid; in some embodiments, an amino acid 1s an L-amino acid. “Standard
amino acid” refers to any of the twenty standard L-amino acids commounly found in naturally

cccurring peptides. “Nonstandard amino acid” refers to any amino acid, other than the standard
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amino acids, regardiess of whether it is prepared synthetically or obtained from a natural source.
{n some embodiments, an amino acid, including a carboxy- and/or amino-terminal amino acid in
a polypeptide, can contain a structural modification as compared with the general structure
above. For example, in some embodiments, an amino acid may be modified by methylation,
amidation, acetylation, pegylation, glycosylation, phosphorylation, and/or substitution {e.g., of
the amino group, the carboxylic acid group, one or more protons, and/or the hydroxyi group) as
compared with the general structure. In some embodiments, such moditication may, for
example, alter the circulating half-life of a polypeptide containing the modified amino acid as
compared with one containing an otherwise identical unmodified anuno acid. In some
embodiments, such modification does not significantly alter a relevant activity of a polypeptide
containing the modified amino acid, as compared with one containing an otherwise identical
unmodified amino acid. As will be clear from context, in some embodiments, the term “amino
acid” may be used to refer to a free amino acid; in some embodiments it may be used to refer to

an amino acid residue of a polypeptide.

[0118] Aunimal: asused herein refers to any roember of the animal kingdom. In some
embodiments, "animal" refers to humans, of either sex and at any stage of development. In some
embodiments, "arimal" refers to non-human animals, at any stage of developrent. In certain
embodiments, the non-human animal is a mammal (e.g., a rodent, a mouse, a rat, a rabbit, a
monkey, a dog, a cat, a sheep, cattle, a primate, and/or a pig). In some embodiments, animals
include, but are not limited to, mammals, birds, reptiies, amphibians, fish, insects, and/or worms.
In some embodiments, an animal may be a transgenic animal, genetically engineered animal,

and/or a clone.

{0119] Antibody. Asused herein, the term “antibody” refers to a polypeptide that
includes canonical immunoglobulin sequence elements sufficient to confer specific binding to a
particular target antigen. As is known in the art, intact antibodies as produced in nature are
approximately 150 kD tetrameric agents comprised of two identical heavy chain polypeptides
{about 50 kKD each) and two identical hight chain polypeptides (about 25 kD each) that associate
with each other into what 1s commonly referred to as a “Y-shaped” structure. Each heavy chain
is comprised of at least four domains (each about 110 amino acids long)— an amino-terroinal

variable (VH) domain (located at the tips of the Y structure}, followed by three constant
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domains: CHI, CH2, and the carboxy-terminal CH3 (located at the base of the Y's stem}. A
short region, known as the “switch”, connects the heavy chain variable and constant regions.

The “hinge” connects CH2 and CH3 domains to the rest of the antibody. Two disultide bonds in
this hinge region connect the two heavy chain polypeptides to one another 1n an intact antibody.
Each light chain is comprised of two domains — an amino-terminal variable (VL) domain,
followed by a carboxy-terminal constant (CL) domain, separated from one another by another
“switch”. Intact antibody tetramers are comprised of two heavy chain-light chain diraers in
which the heavy and light chains are linked o one another by a single disulfide bond; two other
disulfide bonds connect the heavy chain hinge regions to one another, so that the dimers are
connected to one another and the tetramer s formed. Naturally-produced antibodies are also
glycosylated, typically on the CH2 domain. Each domain in a natural antibody has a structure
characterized by an “tmmunoglobulin fold” formed from two beta sheets {e.g,, 3-, 4-, or 5-
stranded sheets) packed against each other in a compressed antiparailel beta barrel. Each
vartable domain contains three hypervariable loops known as “complement determining regions”
{CDR1, CDR2Z, and CIR3) and four somewhat invariant “framework” regions (FR1, FR2, FR3,
and FR4). When natural antibodies fold, the FR regions form the beta sheets that provide the
structural framework for the domains, and the CDR loop regions from both the heavy and light
chains are hrought together in three-dimensional space so that they create a single hypervariable
antigen binding site located at the tip of the Y structure. The Fe region of naturally~occurring
antibodies binds to elements of the complement system, and also to receptors on effector cells,
including for example effector cells that mediate cytotoxicity. As is known in the art, atfioity
and/or other binding attributes of Fe regions for Fc receptors can be modulated through
glycosylation or other modification. In some embodiments, antibodies produced and/or utilized
in accordance with the present invention include glycosvlated Fe domains, including Fo domains
with modified or engineered such glycosylation. For purposes of the present invention, in certain
embodiments, any polypeptide or complex of polypeptides that includes sufficient
immunoglobulin domain sequences as found in natural antibodies can be referred to and/or used
as an “antibody”, whether such polypeptide 18 naturally produced {e.g., generated by an organism
reacting to an antigen), or produced by recombinant engineering, chemical synthesis, or other

artificial systern ot methodology. In some embodiments, an antibody 13 polyclonal; in some
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embodiments, an antibody is monoclonal. In some embodiments, an antibody has constant
region sequences that are characteristic of mouse, rabbit, primate, or human antibodies. In some
embodiments, antibody sequence elements are bumanized, primatized, chimeric, ete, as is known
in the art. Moreover, the term “antibody” as used herein, can refer in appropriate embodiments
{unless otherwise stated or clear from context) to any of the art-known or developed constructs
or formats for utilizing antibody structural and functional features in alternative presentation.
For example, embodiments, an antibody utilized in accordance with the present invention 1sin a
format selected from, but not limited to, intact IgA, 1gG, IgE or IgM antibodies; bi- or multi-
specific antibodies {e. g, Zybodies®, etc); antibody fragments such as Fab fragments, Fab’
fragments, Fab™)2 fragments, Fd’ fragments, Fd fragments, and isolated CDRs or sets thereof,
single chain Fvs; polypeptide-Fe fusions; single domain antibodies (e.g., shark single domain
antibodies such as IgNAR or fragments thereot), cameloid antibodies; masked antibodies (e.g.,
Probodies®}); Small Modular InmunoPharmaceuticals (“SMIPs™); single chain or Tandem
digbodies (TandAb®);, VHHSs; Anticalins®; Nanobodies® minibodies; BiTE®s; ankyrin repeat
proteins or DARPINS®; Avimers®, DARTs; TCR-like antibodies;, Adnectins®;, Affilins®;
Trans-bodies®; Affibodies®; TrimerX®; MicroProteins; Fynomers®, Centyrins®; and
KALBITOR®s. In some embodiments, an antibody may lack a covalent modification {e.g,,
attachment of a glycan} that it would have if produced naturally. In some embodiments, an
antibody may contain a covalent modification {e.g., attachment of a glycan, a payload {e.g, a
detectable moiety, a therapeutic moiety, a catalytic moiety, etc], or other pendant group {e.g.,

poly-ethylene glycol, eic ]

18120} Antibody agent: As used herein, the term “antibody agent” refers to an agent that
specifically binds to a particular antigen. In some embodiments, the term encompasses any
polypeptide or polypeptide complex that includes immunoglobulin structural elements sufficient
to confer specific binding. Exemplary antibody agents include, but are not limited to monocional
antibodies or polycloval antibodies. In some embodiments, an auntibody agent may iuclude one
or more consiant region sequences that are characteristic of mouse, rabbit, primate, or human
antibodies. In some embodiments, an antibody agent may tnclude one or more sequence
elements are humanized, primatized, chimeric, eic, as 1s known in the art. In many

embodiments, the term “antibody agent” i1s used to refer to one or more of the art-known or
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developed constructs or formats for utilizing antibody structural and functional features in
alternative presentation. For example, embodiments, an antibody agent utilized in accordance
with the present invention 1s in a format selected from, but not hmited to, intact IgA, IgG, IgE or
IgM antibodies; bi- or multi- specific antibodies (e.g., Zybodies®, etc); antibody fragments such
as Fab fragments, Fab’ fragments, F(ab’ )2 fragments, Fd” fragments, Fd fragments, and isolated
CDRs or sets thereof, single chain Fvs; polypeptide-Fc fustons, single domain antibodies {e.g.,
shark single domain antibodies such as IgNAR or fragments thereot); cameloid antibodies;
masked antibodies {e.g., Probodies®); Smali Modular ImmunoPharmaceuticals (“SMIPs™ ),
single chain or Tandem diabodies {TandAb®);, VHHs; Anticalins®; Nanobodies® minibodies;
BiTE®s; ankyrin repeat proteins ot DARPIN:s®; Avimers®; DARTs; TCR-like antibodies:,
Adnectins®; Affilins®; Trans-bodies®; Affibodies®; TrimerX®; MicroProteins; Fynomers®,
Centyrins®; and KALBITOR®s. In some embodiments, an antibody may lack a covalent
modification {e.g., attachment of a glycan) that it would have if produced naturally. In some
embodiments, an antibody may contain a covalent modification {e.g., attachment of a glycan, a
pavioad [e.g., a detectable moiety, a therapeutic moiety, a catalytic motety, etc], or other pendant
group {e.g., poly-ethylene glveol, etc.]. In many embodiments, an antibody agent 1s or comprises
a polypeptide whose amino acid sequence includes one or more structural elements recognized
by those skilled in the art as a complementarity determining region (CDR); in some
embodiments an antibody agent is or corprises a polypeptide whose amino acid sequence
includes at least one CDR (e.g, at least one heavy chain CDR and/or at least one light chain
CDR) that 1s substavtially 1dentical to one found in a reference antibody. v sowe embodiments
an included CDR 1s substantially identical to a reference CDR in that it is etther identical in
sequence or contains between 1-35 amino acid substitutions as compared with the reference CDR.
In some embodiments an inchuded CDR is substantially identical 1o a reference CDR in that it
shows at least 8596, 86%, 87%, 88%, 8§9%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence dentity with the reference TR, In some embodiments an included
CDR is substantially identical to a reference CDR in that it shows at least 96%, 96%, 97%, 98%,
99%, or 100% sequence identity with the reference CDR. In some embodiments an included
CDR 1s substantiaily 1dentical to a reference CDR 1in that at least one amino acid within the

included CDR s deleted, added, or substituted as compared with the reference CDR but the
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inchided CDR has an amino actd sequence that ts otherwise identical with that of the reference
CDR. In some embodiments an included CDR is substantially identical to a reference CDR in
that 1-S amino acids within the included CDR are deleted, added, or substituted as compared
with the reference CDR but the included CDR has an amino acid sequence that is otherwise
identical to the reference CDR. In some embodiments an included CDR 15 substantially identical
to a reference CDR in that at least one amino acid within the included CDR s substituted as
compared with the reference CDR but the included CDR has an amino acid sequence that is
otherwise identical with that of the reference CDR. In some embodiments an included CDR is
substantially identical to a reference CDR in that 1-5 amino acids within the included CDR are
deleted, added, or substituted as compared with the reference CDR but the included CDR has an
amino acid sequence that is otherwise identical to the reference CDR. In some embodiments, an
antibody agent is or comprises a polypepiide whose amino acid sequence includes structural
elements recognized by those skilled in the art as an immunoglobulin variable domain. In some
embodiments, an antibody agent is a polypeptide protein having a binding domain which is

homologous or largely homologous to an immunoglobulin-binding domain.

{0121} Associated: Two events or entities are “associated” with one another, as that term
18 used herein, if the presence, level, degree, type and/or form of one 1s correlated with that of the
other. For example, a particular entity {e.2,, polypeptide, genetic signature, metabolite, microbe,
etc) 1s considered to be associated with a particular disease, disorder, or condition, if its presence,
fevel and/or form correlates with incidence of and/or susceptibility to the disease, disorder, or
condition {e.g., across a relevant population}. In some embodiments, two or muore entities are
physicaily “associated” with one another if they interact, directly or indirectly, so that they are
and/or remain in physical proximity with one ancther. In some embodiments, two or more
entities that are physically associated with one avother are covalently linked to one another; in
some embodiments, two or more entities that are physically associated with one another are not
covalently linked to one another but are non-covalently associated, for example by roeans of
hydrogen bonds, van der Waals interaction, hydrophobic interactions, magnetism, and

combinations thereof

[0122] Barcode: As used herein, the term “barcode” refers o a peptide sequence, which

associates with a binder with known specificity and affinity. In some embodiments, a barcode
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binds to a specific antibody-agent. In some embodiments, a barcode may be contained within a
specific payload of interest. In some embodiments, a barcode may be terminal to a specific
payload of interest. In some embodiments, a barcode may be synthetic. In some embodiments, a
barcode may be designed. For example, a barcode sequence may be ordered as a DNA
polynucleotide and cloned 1uto the payvicad of interest using methods of molecular cloning

konown to a person of ordinary skill in the art.

{0123} Binder: As used herein, the term “binder” or “binder moiety” refers to a
polypeptide sequence, which associates with a barcode with known specificity and affinity. In
some embaodiments, a binder is or comprises an antibody agent. In some embodiments, a binder
is expressed on a surface of a binding agent. In some embodiments, a binder may bind to one or

more barcodes.

{0124} Binding: 1t will be understood that the term “binding” or “bind”, as used herein,
typrcally refers to a non-covalent association between or among two or wore entities. “Direct”
binding involves physical contact between entities or moieties; indirect binding involves physical
interaction by way of physical contact with one or more intermediate entities. Binding between
two or more entities can typically be assessed 1o any of a variety of contexts — including where
interacting entities or moieties are studied 1n isolation or in the context of more complex systems
{e.g., while covalently or otherwise associated with a carrier entity and/or in a biological system

or cell}.

10125} Binding agent. In general, the term “binding agent” 1s used herein to refer to any
entity that binds to a target of interest as described hergin (e.g., a barcode, a barcoded target,
etc.). In many embodiments, a binding agent of interest is one that binds specifically with its
target in that it discriroinates its target from other potential binding pariners in a particular
interaction contect. In general, a binding agent may be or comprise an entity of any chemical
class {e.g., polymer, non-polymer, small molecule, polypeptide, carbohydrate, lipid, nucleic acid,
etcy or biological class {e.g., bacteria, phage, ribosome, mRNA, DNA, etc.}. In some
embodiments, a binding agent is a single chemical entity. In some embodiments, a binding agent
is a complex of two or more discrete chemical entities associated with one another under relevant
conditions by non-covalent interactions. For example, those skilled in the art will appreciate that

in some embodiments, a binding agent may comprise a “generic” binding motety {e.g., one of
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biotin/avidin/sireptavidin and/or a class-specific antibody) and a “specific” binding motety {e.g.,
an antibody or aptamers with a particular molecular target) that is linked to the partner of the
generic biding moiety. In some embodiments, such an approach can permit modular assembly of
multiple binding agents through linkage of different specific binding moieties with the same
generic binding rooiety partoer. In some embodiments, binding agents are or comprise phages.
In some embodiments, binding agents are or comprise polvpeptides (including, e.g., antibodies
or antibody fragments). In some embodiments, binding agents are or comprise small molecules.
In some embodiments, binding agents are or comprise sucleic acids. In some embodiments,
binding agents are or comprise aptamers. In some embodiments, binding agents are polymers; in
some embodiments, binding agents are not polymers. In some embodiments, binding agents are
non-polymeric in that they lack polymeric moieties. In some embodiments, binding agents are or
comprise carbohydrates. In some embodiments, binding ageunts are or comprise lectins. In some
embodiments, binding agents are or comprise peptidomimetics. In some embodiments, binding
agents are or comprise scaffold proteins. In some embodiments, binding agents are or comprise
mimeotopes. In some embodiments, binding agents are or comprise stapled peptides. In certain

embodiments, binding agents are or comprise nucleic acids, such as DNA or RNA.

{0126} Bivlogical Sample. As used herein, the term “biological sample” typically refers
to a sample obtained or derived from a biological source {e.g., a tissue or organism or cell
culture) of interest, as described herein. In some embodiments, a source of interest comprises an
organism, such as an animal or human. In some embodiments, a biological sample is or
comprises biological tissue or fluid. In some embodiments, a biclogical sample may be or
comprise bone marrow,; blood; blood cells; ascites; tissue or fine needle biopsy samples; celi-
containing body fluids; free floating nucleic acids; sputum; saliva; urine; cerebrospinal fluid,
peritoneal fluid; pleural fhnd; feces; Ivrph; gynecological fluids; skin swabs; vaginal swabs;
oral swabs; nasal swabs; washings or lavages such as a ductal lavages or broncheoalveolar
favages; aspirates; scrapings; bone marrow specimens; fissue biopsy specimens, surgical
specimens, feces, other body fluids, secretions, and/or excretions; and/or cells therefrom, efc. In
some embodiments, a biological sample is or comprises cells obtained from an individual, In
some embodiments, obtained cells are or include cells from an individual from whom the sample

i3 obtained. In some embodiments, a sample 18 a “primary sample” obtained directly from a
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source of interest by any appropriate means. For example, in some embodiments, a primary
biological sample is obtained by methods selected from the group consisting of biopsy {e.g., fine
needle aspiration or tissue biopsy), surgery, collection of body fluid {e.z., blood, lymph, feces
efc.y, efe. In some embodiments, as will be clear from context, the term “sample” refers to a
preparation that is obtained by processing {e.g., by removing one or more components of and/or
by adding one or more agents to} a primary sample. For example, filtering using a semi-
permeable membrane. Such a “processed sample” may comprise, for example nucleic acids or
proteins extracted from a sample or obtaingd by subjecting a primary sample to technigues such
as amplification or reverse transcription of mRNA isolation and/or purification of certain

components, efc.

{6127} CDR: Asused herein, “CDR” refers to a complementarity determining region
within an antibody variable region. There are three CDRs tn each of the variable regions of the
heavy chain and the light chain, which are designated CDR1, CDR2 and CBR3, for each of the
vartable regions. A "sef of CDRs" or "R se#” refers to a group of three or six CDRs that occur
in either a single variable region capable of binding the antigen or the CDRs of cognate heavy
and light chain variable regions capable of binding the antigen. Certain systems have been
established in the art for defining CDR boundaries {e.g., Kabat, Chothia, etc.); those skilled in
the art appreciate the differences between and among these systems and are capable of
understanding CDR boundaries to the extent required to understand and to practice the claimed

invention.

{0128} Comparable: As used herein, the term “comparable” refers to two or more agents,
entities, situations, sets of conditions, that may not be identical to one another but that are
sufficiently similar to permit comparison there between so that one skilled in the art will
appreciate that conclusions may reasonably be drawn based on differences or similarities
observed. In some embodiments, comparable sets of conditions, circumstances, individuals, or
populations are characterized by a plurality of substantially identical features and one or a small
number of varied features. Those of ordinary skill in the art will understand, 1n context, what
degree of identity is required in any given circumstance for two or more such agents, entities,
situations, sets of conditions, to be considered comparable. For exaruple, those of ordinary skill

in the art will appreciate that sets of circumstances, individuals, or populations are comparable to
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one another when characterized by a sufficient number and type of substantially identical
features to warrant a reasonable conclusion that differences in results obtained or phenomena
observed under or with different sets of circumstances, individuals, or populations are caused by

or indicative of the variation in those features that are varied.

10129} Comprising: A composition or method described herein as "comprising” one or
more named elements or steps 1s open~ended, meaning that the named elements or steps are
essential, but other elements or steps may be added within the scope of the composition or
method. To avoid prolixity, it 1s also understood that any composition or method described as
"comprising” (or which "comprises"} one or more named elements or steps also describes the
corresponding, more limited composition or method "consisting essentially of " (or which
"consists essentially of '} the same named elements or steps, meaning that the composition or
method includes the named essential elements or steps and may also include additional elements
or steps that do not materially affect the basic and novel characteristic(s) of the composition or
method. It is also understood that any composition or method described herein as "comprising”
or "consisting essentially of" one or more named elements or steps also describes the
corresponding, more limited, and closed-ended compaosition or method "consisting of" {or
"conststs of '} the named elements or steps to the exclusion of any other unnamed element or
step. In any composition or method disclosed herein, known or disclosed equivalents of any

named essential element or step may be substituted for that element or step.

16130} Becoding | As used herein | the term “decoding”, refers to a laboratory and/or
bioinformatics process of identifying and quantifying a unigue set of amino acids within a
barcode. In some embodiments, such 1dentification and quantification is achieved using nucleic
acid {e.g., DNA) counts form a sequencing experiment and measuring an abundance of binder
counts. In some embodiments, previously measured fingerprints {e.g., binder fingerprint or
barcode fingerprint) are used to determine the relationship between an unknown barcode
mixture, which is being decoded, for example, by comparing to a previously known mixture’s
binder counts, across binders with known and varyiog affinities to several barcodes withio the

pool.
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{0131} Designed: As used herein, the term “designed” refers to an agent (1) whose
structure 1s or was selected by the hand of man; (i1) that is produced by a process requiring the

hand of man; and/or (111) that s distinet from natural substances and other known agents.

10132} Determine: Many methodologies described herein include a step of
“determining”. Those of ordinary skill in the art, reading the present specification, will
appreciate that such “determining” can utilize or be accomplished through use of any of a variety
of techniques available to those skilled in the art, including for example specific techniques
explicitly referred to herein. o some embodiments, determining involves marnipulation of a
physical sample. In some embodiments, determining involves consideration and/or manipulation
of data or information, for example utilizing a computer or other processing unit adapted to
perform a relevant analysis. In some embodiments, determining involves receiving relevant
information and/or materials from a source. In some embodiments, determining involves

comparing one or more features of a sample or entity to a comparable reference.

{6133} Engincered: In general, the term “engineered” refers to the aspect of having been
manipulated by the hand of man. For example, in some embodiments, a small molecule may be
constdered to be engineered if its structure and/or production is designed and/or implemented by
the hand of man. Analogously, in some embodiments, a polynucieotide may be considered to be
“engineered” when two or more sequences, that are not linked together in that order in nature,
are manipulated by the hand of man to be directly linked to one another in the engineered
polynucleotide. For example, in some embodiments of the present tnvention, an engineered
polynucieotide comprises a regulatory sequence that is found in nature in operative association
with a first sequence (e.g., coding sequence) but not in operative association with a second
sequence {e.g., coding sequence}, is linked by the hand of man so that it is operatively associated
with the second sequence. Comparably, a cell or organism is considered to be “engineered” if it
has been manipulated so that its genetic information is altered (e.g., new genetic material not
previously present has been introduced, for exarnple by transformation, mating, somatic
hybridization, transfection, transduction, or other mechanism, or previously present genetic
material is altered or removed, for example by substitution or deletion mutation, or by mating
protocols). Asis common practice and 13 undersiood by those in the art, expression products of

an engineered polynuclectide, and/or progeny of an engineered polynucleotide or cell are
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typically still referred to as “engineered” even though the actual manipulation was performed on

a prior entity.

{0134} Expression: As used herein, “expression” of a nucleic acid sequence refers to
one or more of the following events: (1} production of an RNA template from a DNA sequence
{e.g., by transcription}; {2) processing of an RNA transcript (e.g., by splicing, editing, 5° cap
formation, and/or 37 end formation); (3) transiation of an RNA 1uto a polypeptide or protein;

and/or {4) post-transiational modification of a polypeptide or protein.

{0135} Fingerprint. As used herein, the termo “fingerprint” refers to the counts of one or
more unknown agents that a known agent may bind to or be associated with. In some
embodiments, a fingerprint may be for a known barcode or barcode mixture. In some
embodiments, a fingerprint may be for a knowao binder or bunder mixture. For example, in some
embodiments, a fingerprint (¢.g,, barcode fingerprint) may refer to the counts of one or more
binders {e.g., determined through sequenciog analysis) to bind specifically to a known barcode or
barcode mixture. That is, in some embodiments, a fingerprint for a barcode refers to the counts
of one or more binders, some of which may have high affinity for the barcode, and some of
which may have fow affinity for the barcode. In some embodiments, a fingerprint may be used in
the decoding process, which process s used to determine the relative or absolute abundance of a
given barcode within a pool of barcodes. As is understood to a person of ordinary skill i the art
a fingerprint may be deternuned for a known barcode or barcode mixture, or for a known binder
or binder mixture. For example, in some embodiments, a fingerprint {e.g,, binder fingerprint}
may refer to the counts of one or more barcodes {e.g., determined through sequencing analysis})
that bind specifically to a known binder or binder mixture. That is, 10 some embodiments, a
fingerprint for a binder refers to the counts of one or more barcodes, some of which may have
high affinity for the binder, and some of which may have low affinity for the binder.
Accordingly, a fingerprint may also be used in the decoding process, in some embodiments, to

determine the relative or absolute abundance of a given binder within a pool of binders.

{6136} Fragment: A “fragment” of a material or entity as described herein has a
structure that includes a discrete portion of the whele, but lacks one or more moieties found in
the whole. In some embodiments, a fragment consists of such a discrete portion. In some

embodiments, a fragment consists of or comprises a characteristic structural element or motety
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found in the whole. In some embodiments, a polymer fragment comprises or consists of at least
3,4,56,7,8,9 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
7S, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240,
250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500 or more monomeric units {e.g,, residues)
as found in the whole polymwer. In some embodiments, a polymer fragment comprises or consists
of at least about 5%, 10%, 15%, 20%, 25%, 30%, 25%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 35%, 96%, 97%, 98%, 99% or more of the monomeric units {e.g,,
residues) found in the whole polymer. The whole material or entity may in some embodiments

be referred to as the “parent” of the whole.

{0137} Human: Tn some embodiments, a human 1s an embryo, a fetus, an infant, a child,

a teenager, an adult, or a senior citizen.

{0138} “Fprove,” “increase”, “inhibit” or “reduce”: Asused herein, the terms
“umprove”, “increase”, “inhibit’, “reduce”, or graromatical equivalents thereof, indicate values
that are relative to a baseline or other reference measurement. In some embodiments, an
appropriate reference measurement may be or comprise a measurement in a particular system
{e.g., in a single tndividual) under otherwise comparable conditions absent presence of {e.g.,
prior to and/or afier) a particular agent or treatment, or in presence of an appropriate comparable
reference agent. In some embodiments, an appropriate reference measurement may be or
comprise a measurement in comparable system known or expected to respond in a particular

way, tn presence of the relevant agent or treatment.

{4139} fn vizro: The term “in vitro” as used herein refers to events that ocour in an
artificial environment, e.g., in a test tube or reaction vessel, in cell culture, etc , rather than within
a multi-cellular organism.

{0146 In vivo: as used herein refers to events that occur within a muldti-cellular
organism, such as a human and a non-human anirnal. In the context of cell-based systems, the
term may be used to refer to events that occur within a living cell (as opposed to, for example, in
Vifro systems).

{0141} Library: The term “library” as used herein refers to a mixture of one or more

distinct molecules. In some embodiments, all elements of a hibrary share one or more common
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components. In some embodiments, all elements of a library share no common components. In
some embodiments, one or more elements of a library are distinguished by one or more unique
components. In some embodiments, as may be apparent from the context, a library may referto a
mixture of binding agents. In some embodiments, a library may be a phage library. In some
embodiments, for example, a phage hibrary may cousist of phage with distinet binders displayed
on {e.g., on a surface) of the phage and encapsulating DNA encoding for this binder within the
phage. In some embodiments, a library may refer to a mioxture of barcoded payload proteins. In

some embodiments, a library may refer to a mixture of barcodes (e.g, peptide barcodes).

8142} Linker: as used herein, is used to refer to that portion of a multi-element agent
that connects different elements to one another. For example, those of ordinary skill in the art
appreciate that a polypeptide whose structure includes two or more functional or organizational
domains often includes a stretch of amino acids between such domains that links them to one
another. In some emboduments, a polypeptide comprising a linker element has an overall
structure of the general form S1-L-82) wherein 81 and 82 may be the same or different and
represent two domains associated with oune another by the hinker. Tn sore emwbodiments, a
polyptide linker is at least 2, 3, 4, 5,6, 7.8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
73,24, 25,26, 27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 or more
aminc acids in fength. In some embodiments, a linker is characterized in that it tends not to
adopt a rigid three-dimensional structure, but rather provides flexibility to the polypeptide. A
variety of different linker elements that can appropriately be used when engineering polypeptides
{e.g., fusion polypeptides) known in the art (see e.g., Holliger, P, etal (1993} Proc. Natl. Acad.
Sci. USA 90:6444-6448; Poljak, R. I, et al. (1994) Structure 2; 1 121-1123).

{0143} Nucleic ecid. As used herein, in its broadest sense, refers to any compound
and/or substance that 1s or can be incorporated into an oligonucleotide chain. In some
embodiments, a nucleic acid is a compound and/or substance that is or can be incorporated into
an oligonucleotide chain via a phosphodiester linkage. As will be clear from context, in some
embodiments, "mucieic acid" refers to an individual nucleic acid residue (e.g., a nucleotide and/or
nucleoside); in some embodiments, "nucleic acid" refers to an oligonuclecotide chain comprising
individual nucleic acid residues. In some embodiments, a "mucieic acid" 1s or comprises RNA;

in some embodiments, a "nucleic acid” is or comprises DNA . In some embodiments, a nucleic
M 2
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actd is, comprises, or consists of one or more natural nucleic acid residues. In some
embodiments, a nucleic acid is, comprises, or consists of one or more nucleic acid analogs. In
some embodiments, a nucleic acid analog differs from a nucleic acid 1u that it does not utilize a
phosphediester backbone. For example, in some embodiments, a nucleic acid is, comprises, or
consists of one or more "pepiide nucleic acids”, which are known to the art and have peptide
bonds instead of phosphodiester bonds in the backbone, are considered within the scope of the
present invention. Alternatively or additionally, in some embodiments, a nucleic acid has one or
more phosphorothioate and/or 5'-N-phosphoramidite linkages rather than phosphodiester bonds.
In some embodiments, a nucleic acid is, comprises, or consists of one or more natural
nucleosides (e.g., adenosine, thymidine, guanosine, cytidine, undine, deoxyadenosine,
deoxythymidine, deoxy guanosine, and deoxycytidineg). In some embodiments, a nucleic acid is,
comprises, or consists of one or more nucleoside analogs {e.g., 2-aminoadenosine, 2-
thiothymidine, inosine, pyrrolo-pyrinudine, 3 -methyl adenosine, S-methylcytidine, C-5
propynvi-cytidine, C-5 propynyl-uridine, 2-aminoadenosine, C3-bromouridine, C5-fluorouridine,
C5-todouridine, CS-propynyl-undine, C5 ~propynyl-cytidine, C5-methyleytidine, 2~
aminoadenosine, 7-deazaadenosine, 7-deazaguanosine, 8-oxoadenosine, §-oxoguanosine, 0{6)-
methylguanine, 2-thiocytidine, methylated bases, intercalated bases, and combinations thereof).
In some embodiments, a nucleic acid comprises one or more modified sugars (e.g., 2'-
fluororibose, ribose, 2'-deoxyribose, arabinose, and hexose} as compared with those in natural
nucleic acids. In some embodiments, a nucleic acid has a nuclectide sequence that encodes a
functional gene product such as an RNA or protein. In some embodiments, a nucleic acid
includes one or more introns. In some embodiments, nucleic acids are prepared by one or more
of isolation from a natural source, enzymatic synthesis by polymerization based on a
complementary template (i vive or in vitro), reproduction in a recombinant cell or system, and
chemical synthesis. In some embodiments, a nucleic acid is at least 3, 4, 5,6, 7, 8,9, 10, 15, 20,
25,30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, &5, 90, 95, 100, 1 10, 120, 130, 140, 150, 160, 170,
180, 190, 20, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 600, 700, 800, 900,
1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000 or more restdues long. In some
embodiments, a nucleic acid is partly or wholly single stranded; in some embaodiments, a nucleic

acid 1s partly or wholly double stranded. In some embodiments a nucleic acid has a nucleotide
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sequence comprising at least one element that encodes, or is the complement of a sequence that

encodes, a polypeptide. In some embodiments, a nucleic acid has enzymatic activity.

{0144} Payload: Asused herein, the term “payload” refers to a protein sequence, which
may be associated to a peptide barcode through at least one covalent bond. In some
embodiments, a pavload is a protein that 15 to be detected in a pool of proteins. In some
embodiments, a payload 1s an unmodified protein that is to be detected 1n 4 pool of proteins
without attaching a peptide barcode. In some embodiments, a payload is a modified protein that
18 to be detected 10 a pool of proteins. In some embodiments, a payload may be associated with a
barcode {e.g., peptide barcode). In some embodiments, a payload may not be associated with a

barcode {e.g., peptide barcode).

[0145] Peptide: The term “peptide” as used herein refers 1o a polypeptide that 1s typically
relatively short, for example having a length of less than about 100 amino acids, less than about
SO amino acids, less than about 40 amino acids less than about 30 amino acids, less than about 25
amino acids, iess than about 20 amino acids, less than about 15 aming acids, or less than 10

aming acids.

[0146] Polypeptide: As used herein vefers to any polymeric chain of residues (e.g.,
amino acids) that are typically linked by peptide bonds. In some embodiments, a polypeptide
has an amino actd sequence that occurs in nature. In some embodiments, a polypeptide has an
amino acid sequence that does not occur in nature. In some embodiments, a polypeptide has an
aming acid sequence that 1s engineered in that it 1s designed and/or produced through action of
the hand of man. In some embodiments, a polypeptide may comprise or consist of natural amino
acids, non-natural amino acids, or both. In some embodiments, a polypeptide may comprise or
counsist of only natural amino acids or only non-vatural amino acids. In some embodiments, a
polypeptide may comprise D-amino acids, L-amino acids, or both. In some embodiments, a
polypeptide may comprise only D-amino acids. In some embodiments, a polypeptide may
comprise only L-amino acids. In some embodiments, a polypeptide may include one or more
pendant groups or other modifications, e.g., modifying or attached to one or more amino acid
side chains, at the polypeptide’s N-terminus, at the polypeptide’s C~erminus, or any
combination thereof. In some embodiments, such pendant groups or modifications may be

selected from the group consisting of acetylation, amidation, lipidation, methylation, pegylation,
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etc., including combinations thereof. In some embodiments, a polypeptide may be cyclic, and/or
may comprise a cyclic portion. In some embodiments, a polypeptide is not cyclic and/or does
not comprise any cyclic portion. In some emnbodiments, a polypeptide is livear. In some
embodiments, a polypeptide may be or comprise a stapled polypeptide. In some embodiments,
the term “polypeptide” may be appended to a name of a reference polypeptide, activity, or
structure; in such instances it is used herein to refer 1o polypeptides that share the refevant
activity or structure and thus can be considered to be members of the same class or family of
polypeptides. For each such class, the present specification provides and/or those skiiled in the
art will be aware of exemplary polypeptides within the class whose amino acid sequences and/or
funciions are known; in some embodiments, such exemplary polypeptides are reference
polypeptides for the polypeptide class or family. In some embodiments, a member of a
polypeptide class or family shows significant sequence homology or identity with, shares a
common sequence motif {e.g., a characteristic sequence element) with, and/or shares a common
activity {(in some embodiments at a comparable level or within a designated range) with a
reference polypeptide of the class; in some embodiments with all polypeptides within the class).
For example, in some embodiments, a member polypeptide shows an overall degree of sequence
homology or identity with a reference polypeptide that is at feast about 30-40%, and s often
greater than about 50%, 60%, 70%, 80%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99% or more and/or mcludes at least one region {e.g., a conserved region that may in some
embodiments be or comprise a characteristic sequence element} that shows very high sequence
wdentity, often greater than 90% or even 95%, 96%, 97%, 98%, or 99%. Such a conserved region
usually encompasses at least 3-4 and often up to 20 or more aminc acids; in some embodiments,
a conserved region encompasses at least one stretch of atleast 2,3, 4,5, 6,7, 8,9, 10, 11, 12, 13,
14, 15 or more contiguous amino acids. In some embodiments, a useful polypeptide may
comprise or consist of a fragment of a parent polypeptide. In some embodiments, a usetul
polypeptide as may comprise or consist of a plurality of fragments, each of which is found in the
same parent polypeptide in a different spatial arrangement relative to one another than is found
in the polypeptide of interest (e.g., fragmeuts that are directly linked in the parent may be

spatially separated in the polypeptide of interest or vice versa, and/or fragments may be present
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in a different order in the polypeptide of interest than in the parent}, so that the polypeptide of

interest is a derivative of 1is parent polypeptide.

{6147} Proteinn. As used herein, the term “protein” refers to a polypeptide (i.e., a string
of at least two amino acids linked to one another by peptide bonds). Proteins may include
moieties other than amino acids {e.g.,, may be glycoproteins, proteoglycans, e, ) and/or may be
otherwise processed or modified. Those of ordinary skill in the art will appreciaie that a
“protein” can be a complete polypeptide chain as produced by a cell {with or without a signal
sequence), or ¢an be a characteristic portion thereof. Those of ordinary skill will appreciate that
a protein can sometimes include more than one polypeptide chain, for example linked by one or
more disulfide bonds or associated by other means. Polypeptides may contain l-amino acids, d-
amino acids, or both and may coutain any of a variety of amino acid medifications or analogs
known in the art. Useful modifications include, e.g., terminal acetylation, amidation,
methylation, efc. In some embodiments, proteins may comprise natural amino acids, non-natural
amino acids, synthetic amino acids, and combinations thereof. In some embodiments, proteins
are antibodies, antibody fragments, biologically active portions thereof, and/or characteristic

portions thereof.

{0148} Reference: As used herein describes a standard or control relative to which a
comparison is performed. For example, in some embodiments, an agent, animal, individual,
population, sample, sequence or value of interest is compared with a reference or control agent,
aniroal, individual, population, sarople, sequence or value. In some embodiments, a reference or
control is tested and/or determined substantially simuitaneously with the testing or determination
of interest. In some embodiments, a reference or control is a historical reference or control,
optionally embodied in a tangible medium. Typically, as would be understood by those skilled
in the art, a reference or control 1s determined or characterized under comparable conditions or
circumstances to those under assessment. Those skilled in the art will appreciate when sufficient
sirntlarities are present to justify reliance on and/or comparison to a particular possible reterence

or control.

{8149} Sample: As used herein, the term “sample” typically refers to an aliquot of
material obtained or derived from a source of interest. In some embodiments, as would be

appreciated from the context by a person of ordinary skill in the art, the term “sample” may be

46



CA 03236602 2024-04-24

WO 2023/081695 PCT/US2022/079134

used interchangeably with terms litke “mixture”, or “complex mixture”, or “complex sample”. In
some embodiments, a source of interest is a biological or environmental source. In some
embodiments, a source of interest may be or comprise a cell or an organism, such as a microbe, a
plant, or an animal {e.g., a human}. In some embodiments, a source of interest is or comprises
biological tissue or fluid. In some embodiments, a biological tissue ot fluid may be or comprise
cells, serum, extracellular matrix, CSF, and/or combinations or component(s) thereof. In some
embodiments, a biological tissue or fluid may be or comprise amniotic fluid, aqueous humor,
ascites, bile, bone marrow, blood, breast milk, cerebrospinal fhuid, cerumen, chyle, chime,
gjaculate, endolymph, exudate, feces, gastric acid, gastric juice, lymph, mucus, pericardial fluid,
perilyroph, peritoneal fluid, pleural fluid, pus, rheum, saliva, sebum, semen, serum, smegma,
sputum, synovial fluid, sweat, tears, urine, vaginal secreations, vitreous humour, vomit, and/or
combinations or component(s} thereof In some embodiments, a biological fluid may be or
comprise an intracellular fluid, an extracellular fluid, an intravascular tfhuid (blood plasma), an
interstitial fluid, a lymphatic fluid, and/or a transcellular fluid. In some embodiments, a
biological thud may be or comprise a plant exudate. In some embodiments, a biclogical tissue or
sample may be obtained, for example, by aspirate, biopsy {e.g., fine needle or tissue biopsy},
swab {e.g., oral, nasal, skin, or vaginal swab}, scraping, surgery, washing or favage (e.g.,
brocheoalvealar, ductal, nasal, ocular, oral, uterine, vaginal, or other washing or lavage). In
some embodiments, a biological saraple 13 or comprises cells obtained fromw an wndividual. In
some embodiments, a sample is a “primary sample” obtained directly from a source of interest
by any appropriate means. In some embodiments, as will be clear from context, the term
“sample” refers to a preparation that is obtained by processing {e.g., by removing one or more
components of and/or by adding one or more agents to} a primary sample. For example, filtering
using a semi-permeable membrane. Such a “processed sample” may comprise, for example
nucleic acids or proteins exiracted from a sample or obtained by subjecting a primary sample to
one or more technigues such as amplification or reverse transcription of nucleic acid, isolation

and/or purification of certain components, efc.

10150} Specific: The term “specific”, when used herein with reference to an agent
having an activity, is understood by those skilied in the art to mean that the agent discriminates

between potential target entities or states. For example, in some embodiments, an agent is said
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to bind “specifically” to its target if it binds preferentially with that target in the presence of one
or more competing alternative targets. In many embodiments, specific interaction is dependent
upon the presence of a particular structural feature of the target entity {e.g., an epitope, a cleft, a
binding site). It is to be understood that specificity need not be absclute. In some embodiments,
specificity may be evaluated relative to that of the binding agent for ove or more other potential
target entities {e.g., competitors). In some embodiments, specificity is evaluated relative to that
of a reference specitic binding agent. In some embodiments specificity 1s evaluated relative to
that of a reference non-specific binding agent.  In some embodiments, the agent or entity does
not detectably hind to the competing alternative target under conditions of binding to its target
entity. In some embodiments, binding agent binds with higher on-rate, lower off-rate, increased
affinity, decreased dissociation, and/or increased stability to its target entity as compared with

the competing alternative target(s).

{8151} Subject: Asused herein, the term “subject” refers to an organism, typically a
mammal {e.g., a human, in some embodiments including prenatal human forms). In some
embodiments, a subject is suffering from a relevant disease, disorder or condition. Tn sorse
embodiments, a subject is susceptible to a disease, disorder, or condition. In some embodiments,
a subject displays one or roore symptoms ot characteristics of a disease, disorder or condition. In
some embaodiments, a subject does not display any symptom or characteristic of a disease,
disorder, or condition. In some embodiments, a subject is someone with one or more features
characteristic of susceptibility to or risk of a disease, disorder, or condition. In some
embodiments, a subject is a patient. In some embodiments, a subject 1s an individual to whom

diagnosis and/or therapy is and/or has been administered.

{8152] Substantially: As used herein, the term “substantially” refers to the gualitative
condition of exhibiting total or near-total extent or degree of a characteristic or property of
interest. One of ordinary skill in the biological arts will understand that biclogical and chemical
phenomena rarely, if ever, go to completion and/or proceed to completeness or achieve or avoid
an absolute result. The term “substantially” is therefore used herein to capture the potential lack

of completeness inherent in many biclogical and chemical phenomena.

10153} Therapeutic agent: As used herein, the phrase “therapeutic agent” in general

refers to any agent that elicits a desired pharmacological effect when administered to an
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organism. In some embodiments, an agent is considered o be a therapeutic agent if it
demonstrates a statistically significant effect across an appropriate population. In some
embodiments, the appropriate population may be a population of model organisms. In some
embodiments, an appropriate population may be defined by various criteria, such as a certain age
group, gender, genetic background, preexisting clinical conditions, ete. In some embodiments, a
therapeutic agent 1s a substance that can be used to alleviate, ameliorate, relieve, inhibit, prevent,
delay onset of, reduce severity of, and/or reduce incidence of one or more symptoms or features
of a disease, disorder, and/or condition. In some embodiments, a “therapeutic agent” is an agent
that has been or is required to be approved by a government agency before it can be marketed for
admunistration to humans. Io some embodiments, a “therapeutic agent” is an agent for which a
medical prescription is required for administration to humans. In some embodiments, a

therapeutic agent 1s a therapeutic protein.

DETAILED DESCRIPTION

{. Barcoded Pavloads

{8154} Methods and systems to generate and use barcodes and barcoded payloads are
described herein. ln some embodiments, methods disclosed herein are used to detect and/or
characterize payloads. In some embodiments, methods disclosed herein are used to detect and/or
characterize proteins. In some embodiments, methods disclosed herein are used to detect and/or
characterize therapeutic proteins. In some embodiments, methods disclosed herein are used to
detect and/or characterize or non-therapeutic proteins. In some embodiments, methods disclosed
herein are used to detect and/or characterize proteins by tagging them with barcodes {e.g.,
barcoded proteins). In some embodiments, methods disclosed herein are used to detect and/or
characterize proteins iz vifro. In some embodiments, methods disclosed herein are used to detect
and/or characterize proteins /s vivo. In some embodiments, methods disclosed herein are used to
detect and/or characterize a protein. In some embodiments, methods disclosed herein are used to

detect and/or characterize multiple {¢.2,, two or more, three or more, four or more, etc.) proteins.

Barcodes:
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{¢155) In some embodiments, a barcode is or comprises an amino acid sequence. In some
embodiments, a barcode is or comprises an amino acid sequence that occurs in nature. In some
embodiments, a barcode 1s or comprises an armino acid sequence that does not occur in nature.

in some embodiments, a barcode 15 or comprises an amino acid sequence that is synthetic. In
some embodiments, a barcode comprises naturally occurring amino acids. In some embodiments,
a barcode comprises non-naturally occurring amine acids {e.g., modified amino acids). In some

embodiments, a barcode 1s or comprises a peptide barcode.

{0156] Barcodes of the present disclosure can be of varying lengths. For example, in
some embaodiments, a barcode may have a length ranging between 1 and 100 amino acids. In
some embodiments, a barcode may have a length ranging between S and 50 amino acids. In some
embodiments, a barcode may have a fength ranging between 8 and 25 amino acids. In some
embodiments, a barcode may have a length ranging between 9 and 25 amino acids. In some
embodiments, a barcode may have a length ranging between 9 and 15 amino acids. In some
embodiments, a barcode may have alengthof 1,2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16,
17, 18,19, 20, 21, 22, 23, 24, or 25 amino acids. In some embodiments, a barcode may have a
fength of at least 5 amino acids. In some embodiments, a barcode may have a length of at most

100 amino acids.

{8157} Barcodes, as described herein may be availabie in a library in different formats.
For example, in some embodiments a barcode as described herein may be described as a nucleic
acid sequence. In other instance, a barcode as described herein may be described as an amino
acid sequence. A person of ordinary skiil in the art will appreciate that barcodes described 1n one
format may be converted to another format using basic biological principles. Accordingly,
barcodes described as nucigic acid sequences may be translated in to proteins, which may be
used to detect the presence or absence of a payload (e.g., protein) in a mixture. Such a translated

barcode is referred to herein as a peptide barcode.

{¢158] Accordingly, barcodes of the present disclosure when described using nucleic
acids may have lengths different from amino acid sequence lengths disclosed in the paragraph
above. For example, in some embodiments, a barcode may have a length ranging between 3 and
300 nucleotides. In some embodiments, a barcode may have a length ranging between 15 and

150 nucleotides. In some embodiments, a barcode may have a length ranging between 24 and 75
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nucleotides. In some embodiments, a barcode may have a fength ranging between 27 and 75
nucleotides. In some embodiments, a barcode may have a length ranging between 27 and 45
nuclteotides. In some embodiments, a barcode may have alengthof 3,4, 5,6, 7, 8,9, 10, 11, 12,
13,14, 15,16, 17, 18,19, 20, 21, 22, 23, 24, 25, 26,27, 28. 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64,
65, 66, 67, 68, 69, 70, 71,72, 73, 74, or 75 nucleotides. In some embodiments, a barcode may
have a length of at least 15 nucleotides. In some embodiments, a barcode may have a length of at

most 300 nucleotides.

{8159] Barcodes of the present disclosure may have one or more properties. In some
embodiments, a barcode may be naturally occurring. In some embodiments, a barcode may not
be naturally occurring {e.g., synthetic}. In some embodiments, a barcode may have relatively no
etfect on payload function. For example, in some embodiments, tagging a payload {(2.g, a
protetn} with a barcode as described herein does not alter or change relatively the function of the
tagged payload. In some embodiments, a barcode may have an effect (e.g, positive or negative)
on paylead function. For example, 10 some ernbodiments, tagging a payload {e.g., a protein) with
a barcode as described herein may alter or change relatively a function {e.g., haif-life {e.g.,
fonger half-life), enhance targeting to specific tissue, etc.) of the tagged payload. In some
embodiments, a barcode may not illicit an immune response {e.g., an g response, a
complement response, etc.). In some embodiments, barcodes are orthogonal to each other. In

some embodiments, barcodes are not orthogonal to each other.

{0160} Barcodes of the present disclosure may be attached to various positions of a
pavicad. For example, in some embodiments, a barcode ruay be attached to a suitable position on
a payload. In some emboduments, a barcode may be attached to a non-suitable position on a
pavicad. In some embodiments, a barcode may be attached to a suitable position on a protein.
For example, in some embodiments, a barcode may be attached to an N-terminus of a protein. In
some embodiments, a barcode may be attached to a C-terminus of a protein. In some
embodiments, a barcode may be attached o a non-terminal posiiion on a protein (e.g., side

chain). In some embodiments, a barcode may be attached to a non-suitable position on a protein.

0161} Among other things, barcodes (e g., peptide barcodes or nucleic acids encoding

peptide barcodes) of the present disclosure may be flanked by additional sequences {e.g., nucleic
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acid sequences, amino acid sequences, etc.). In some embodiments, a barcode may be flanked by
additional sequences on a barcode’s 5” end. In some embodiments, a barcode may be flanked by
additional sequences on a barcode’s 37 end. In some embodiments, a barcode may be flanked by
additional sequences on a barcode’s 37 and 5 end. In some embodiments, an additional sequence
may be a primer binding stte, a restriction endonuclease recognition sequence, a restriction
enzyme stfe {e.g., a cleavage site), a sequence that encodes an amino acid sequence, a sequence
that does not encode an amino acid sequence, an amino acid sequence, or a nucleic acid
sequence. For example, in some embodiments, a barcode may be flanked by nucleic acid
sequences encoding an amino acid sequence. In some embodiments, a barcode may be flanked
by nucleic acid sequences that does vot encode an amino acid sequence. In some embodiments, a
barcode may be flanked by amino acid sequences. In some embodiments, a peptide barcode may
be flanked by amino acid sequences {e.g., Glycine - Serine (G8)). Analogously, in some
embodiments, a nucleic acid encoding a peptide barcode of the present disclosure may be
flanked by additional sequences {e.g., nucleic acid sequences, amino acid sequences, etc.). In
some embodiments, a nucleic acid encoding a peptide barcode may be flanked by nucleic acid
sequences on a 57 end. In some embodiments, a nucleic acid encoding a peptide barcode may be
flanked by nucleic acid sequences on a 37 end. In some embodiments, a nucleic acid encoding a
peptide barcode may be Hlanked by nucleic acid sequences on a 37 and 5’ end. In some
embodiments, a nucleic acid encoding a peptide barcode may be flanked by nucleic acid

sequences encoding an amino acid sequence comprising a Glycine - Serine {GS).

{0162} In some embodiments, a barcode may be flanked by restriction endonuclease
recogunition sequences. In some embodiments, a barcode may be flanked by restriction
endonuclease recognition sequences on a barcode’s 57 end. In some embodiments, a barcode
may be flanked by restriction endonuclease recognition sequences on a barcode’™s 37 end. In
some embodiments, barcode may be flanked by restriction endonuclease recognition sequences
on a barcode’s 37 and 57 end. In some embodiments, a nucleic acid encoding a peptide barcode
may be flanked by restriction endonuclease recognition sequences. In some embodiments, a
nucleic acid encoding a peptide barcode may be flanked by restriction endonuclease recognition
sequences on a 5 end. In some embodiments, a nucleic acid encoding a peptide barcode may be

flanked by restriction endonuclease recognition sequences on a 37 end. In some embodiments, a
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nucleic acid encoding a peptide barcode may be flanked by restriction endonuclease recognition
sequences onn a 37 and 57 end. In some embodiments, a restriction endonuclease recognition
sequence may be recogrized by one ot more restriction enzymes {e.g., Bsal, BsmBI, Bbsl, Sapl,
etc.). In some embodiments, restriction endonuclease recognition sequences are Type [, Type 1L,
or Type Hs restriction endonuclease recoguition sequences. Such recognition sequences, for
exampie, may be used to produce universal overhangs that may be used in cloning peptide
barcodes into different locations of various payload. Such flexihility allows a barcode to be used

to detect different protein payloads in different experiments.

{8163} in some embodiments, a nucleic acid sequence encoding a barcode {e.g., a peptide
barcode) may be associated with {e.g., attached to, linked to} a second nucleic acid sequence
encoding a payload {e.g., a protein payload of interest}. Such nucleic acid sequences, for
exampie, may be translated to form barcoded payloads {e.g., barcoded proteins). In some
embodiments, a nucleic acid sequence encoding a barcode {e.g., a peptide barcode) is separate
from a second nucleic acid sequence encoding a payload (e.g., a protein payload of interest). For
such nucleic acid sequences, for example, a nucleic acid sequence encoding a barcode may be
translated separately from a second nucleic acid sequence encoding a payload, and subsequently
attached usiog one or more methods known in the art to join distinet amino acid sequences {e.g.,

using linkers}.

8164} Barcodes of the present disclosure may be associated (e.g., directly or indirectly
attached) to payloads so as to form barcoded payloads. For exarmple, in some embodiments, each
barcode sequence {e.g, peptide barcode sequence) may be associated to only one payload of
interest {e.g., protein of interest) within a mixture. To some embodiments, each barcode sequence
may be associated to more than one payload of interest (e.g., payloads with different sequences)
within a mixture. In some embodiments, multiple (e.g., two or more, three or more, four or more,
etc.) barcode sequences may be associated 10 one payload of interest within a mixture. For
example, in some embodiments, one or more barcode sequences may be associated to various
different positions on a given payload — such a setup way be usetul in, for exanple, in studying
and identifving the stability and/or cleavage of such barcoded payloads. In some embodiments,

each pavicad in a mixture is a unique sequence {e.g., each payload has a different sequence from
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every other payload in the mixture). In some embodiments, each payload in a mixture is a non-

unigue sequence.

{0165} Various methods and parameters may be used to select suitable barcodes for a
given pavload. For example, stability of a barcoded payload is key in determining if a payload
may be tagged by said barcode. In some embodiments, a barcode may be tagged to a specific
payload across different expeniments. To sorse embodiments, a barcode may be tagged to
different payloads in different experiments. For example, in some embodiments, a barcode may
be tagged to two or more, three or more, four or more, ten or more, 100 or more, 1000 or more,

or 10,000 or more different payloads across different experiments.

18166} in some embodiments, a barcode may be associated with only one payload in a
given experiment. In some embodunents, a barcode roay be associated with multiple payloads o
a given experiment. For example, in some embodiments, one or more barcodes are associated
with multiple payloads (i e. a barcode 1s tagged to multiple payioads) in a muxture, such that each
payicad s associated with a unique set of barcodes within the mixture. That is, each payload may
be associated with a unique “pattern” of barcodes in the nmuxture. Analogously, 1n some

embodiments, several payioads may be associated with the same barcode.

{0167} Among other things, barcodes described herein are designed to have a distinct
{1.e. unigue) sequence. In some embodiruents, a barcode is designed to have a distinet sequence
{e.g., distinct from another barcode). For example, each barcode is designed to be distinct (e.g.,
unigue) from every other barcode used in an experiment, such that each payload {e.g., protein to
be measured} is attached to at least one barcode, and each barcode {e.g., barcode with a specific
sequence) is only attached to one pavlioad. As may be understood by a person of ordinary skill in
the art, the diversity of barcodes contained within a pool is himited only by the posaibie diversity
of amino acid sequences for a given barcode length. For example, for a barcode length ‘N, there
exists 20N distinct amino acid barcode sequences of length N (if only unmodified/naturally
occurring amino acids are used). That is, for a barcode length of 15, the theoretical limit is 20%°,

or 3.2768 x 107,

{0168} Example of barcodes according to various erabodimeunts of the present disclosure

are listed in Table 1 and Table Z. In some embediments, a barcode (e.g., peptide barcode} is or
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comprises an amino acid sequence selected from SEQ ID NQOs: 5347-8398. In some
embodiments, a barcode (e.g., peptide barcode) is encoded by a sequence that is or comprises a

nucleic acid sequence selected from SEQ 1D NOs: 1148-4199,

Pavivad:
{8169} Methods and systems disclosed herein are may be used for detection of one or

more payloads as described herein. In some embodiments, a payload is a protein of interest. In
some embodiments, a paylead is a protein that has a therapeutic function. In some embodiments,
a payload is a protein that does not have a therapeutic function {e.g., roay aid another payload
with a therapeutic function}. For example, possible payloads are proteins which one may wish to
screen as drugs, such as monoclonal antibodies, single domain antibodies, enzymes, bispecitic

antibodies or any other protein which may have therapeutic function,

{6170} In one aspect, systems and methods disclosed herein may be used for detecting a
payload {e.g., protein} in a mixture. Specifically, barcodes disclosed herein tagged to a payload
{e.g., barcoded payload (e.g., barcoded protein)) in a mixture and used to detect said payload in
the mixture. In some embodiments, each payload is different trom every other payload in a
mixaire. In some embodiments, each payload in a mixture is different from every other payload
in a mixture by at least one amino acid. In some embodiments, each payload in a mixture is
different from every other payload in a mixture by two or more amino acids. Tu some
embodiments, a payload {e.g., in a mixture} may be tagged with a barcode. In some
embodiments, each payload {e.g., in a mixture} may be tagged with a same barcode. In some
embodiments, each payload {e.g,, in a mixture} may be tagged with different barcode. In some
embodiments, a payload (e.g,, 1n a mixture) may be tagged with a barcode that is different from
every other barcode (e.g., assoctated with other payloads) in a mixture by at least one amino
acid. In some embodiments, a payload {e.g., in a mixture) may be tagged with a barcode that is
different from every other barcode {e.g., associated with other payicads) in a mixture by two or

more amino acids.

{0171} As discussed elsewhere 1n the specification, a payload may be tagged with

different barcodes {(e.g., in different mixtures, different experiments, etc.}. For example, as noted
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above, in some embodiments, each barcode sequence may be attached to only one payload of
interest within a mixture. In some embodiments, each barcode sequence may be attached to more
than one payload of tnterest {e.g., payloads with different sequences) within a mixture. In some
embodiments, nmultiple (e.g, two or more, three or more, four or more, etc.) barcode sequences
may be attached to one payload of interest within a muxture. For exarople, (n some embodiments,
one or more barcode sequences may be attached to vanous different positions on a given payload
— such a setup may be usetul in, for exarnple, in studying and identitying the stability of such
barcoded payleads. In some embodiments, each payload in a mixture is a unigue sequence {e.g.,
each pavioad has a different sequence from every other payload in the mixture}. In some

embodiments, each payload in a mixture 18 a nov-unigue sequence.

{6172} In some embodiments, a pavload may be tagged to a specific barcode across

different experiments. In some embodiments, a payvload may be tagged to different barcodes in
different experiments. For example, in some embodiments, a pavload may be tagged to two or
more, three or more, four or more, ten or more, 100 or more, 1000 or more, or 10,000 or more

different barcodes across different experiments.

{4173} In some embodiments, a pavioad may be associated with only one barcode ina
given experiment. In some embodiments, a pavlioad may be associated with multiple barcodes in
a given experiment. For example, in some embodiments, one or more barcodes (e.g, ina
mixture) are associated with multiple payloads (i.e. a barcode is tagged to multiple payloads) in a
suxture, such that each payload is associated with a unigue set of barcodes within the mixture.
That is, each payload may be associated with a unique “pattern” of barcodes in the mixture. In

some embodiments, several payloads may be associated with the same barcode.

Linkers:

18174} Among other things, systems and methods described herein may use linkers. In
some embodiments, a payload as described herein and a barcode as described hevein are
separated by a linker. In some embodiments, linkers (1) provide distance between a payload (P)

and a barcode (b} That 15, structurally a barcoded payload, in some embodiments, may have a
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sequence of P-L-b. This, for exampie, may contribute to folding charactenistics, payload

functionality, and/or payload stability.

{8175} In some embodiments, linkers may be nucleic acids. In some embodiments,
finkers may be amino acids. Linkers as described herein may have varying lengths. For example,
in some embodiments, a linker may have a length of at least 3 amino acids. In some
embodiments, a linker may have a length of between 1 and 50 amino acids {e.g., between 1 and

30 amino acids).

{6176} In some embodiments, linkers of the present invention may be cleaved upon
treatment. For example, in some embodiments, a linker may comprise one or more motifs that

may be cleaved upon treatment.

18177} In some embodiments, linkers of the present invention may be resistant to
cleavage. In some embodiments, linkers of the present invention may be resistant to cleavage in
assays. In some embodiments, linkers of the present invention may be resistant to cleavage i

Vive,

{3178} In one aspect, linkers may be used to tag barcodes. In some embodiments, each
hinker sequence 1s associated with a distinct barcode sequence. For example, in some
embodiments, a linker sequence may be used as a unique tag associated with a distinct barcode
sequence {e.g,, nucleic acid sequence) in a nuxture. That is, in some embodiments, such a linker
may be used to amplify an associated barcode sequence. For example, in some embodiments,
such a linker may be used as a primer to amplify an associated barcode sequence. Subsequently,
in some embodiments, an amplified linker may be used to 1solate an associated barcode
sequence, allowing for retrieval of the barcode sequence (e.g., nucleic acid sequence) from a
given huker-barcode pair. In some embodiments, a linker-barcode pair may be subject to DNA

sequencing for identification of the barcode sequence.

18179} in some embodiments, a nucleic acid sequence encoding for a linker-barcode pair

may be used to associate {e.g., link) the linker-barcode pair to a new payload.

11, Binders and Binding Agents
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Binders:
{4180} In some embodiments, a binder (i.e. a binder moiety} is or comprises a nucigic

acid sequence. In some embodiments, a binder is or comprises a nucleic acid sequence that
occurs in nature. In some embodiments, a binder is or comprises a nucleic acid sequence that
does not eccur in nature. In some embodiments, a binder is or comprises a nucleic acid sequence
that 1s synthetic. In some erobodiments, a binder comprises naturally occurring nucleic acids. In
some embodiments, a binder comprises non-naturally occurring nucleic acids {e.g., modified

nucleic acids).

{0181} In some embodiments, a binder nucleic acitd sequence is or comprises a sequence
that encodes for a polypeptide sequence. For example, in some embodiments, a binder nucleic
actd sequence may contain a region, which encodes for a polypeptide sequence conferting high
affinity and/or specificity for a given barcode {e.g., peptide barcode). In some embodiments, a
binder nucleic acid sequence is or comprises a sequence that encodes for an antibody . In some
embodiments, a binder nucleic acid sequence 1s or comprises a sequence that encodes fora
fragment of an antibody. In some embodiments, a binder nucleic acid sequence is or comprises a
sequence that encodes for a single-chain vartable Fragment (scFv}. As maybe known to those of
ordinary skill in the art, a scFv 1s a fusion protein of the variable regions of the heavy (Vu) and
fight chains {VL) of immunoglobulins. In some embodiments, 8 Vi and Vi chain may be
connected with a short linker peptide {(e.g, linker of about 5-50 amino acids in length, 10-25

amino acids 1o length, etc).

{0182} In some embodiments, for example, a binder is generated to have known
speciticity and affinity for a given barcode. In some embodiments, a binder 15 generated to have
known specificity and affinity for one barcode. In some embodiments, a binder 1s geverated to
have known specificity and affinity for multiple {e.g., two or more, three or more, etc. ) barcodes.
In some embodiments, a binder is generated to have known specificity and affinity for at least
one barcode. In some embodiments, a binder, for example, is expressed on the surface of a

binding agent {¢.g., a phage, a ribosome, etc. ) using methods known to those skilled in the art.

{0183} In some embodiments, a binder associates with a barcode {e.g., with known

specificity and affinity).
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{4184] In some embodiments, a binder is or comprises a polypeptide sequence that
occurs in nature. In some embodiments, a binder is or comprises a polypeptide sequence that
does not occur o nature. In some erobodiments, a binder 1s ot comprises a polypeptide sequence
that is synthetic. In some embodiments, a binder comprises naturally occurring amino acids. In
some embodiments, a binder comprises non-naturally occurnog amino acids (e.g., modified

amino acids).

{6185] Binders of the present invention may be of varying lengths. For example, in some
embodiments, a binder may have a length ranging between § to 1000 amino acids. In some
embodiments, a binder may have a length ranging between 5 to 800 amino acids. In some
embodiments, a binder may have a length ranging between 6 to 500 amino acids. In some
embodiments, a binder may have a length ranging between 10 to 400 amino acids. In some
embodiments, a binder may have a length ranging between S to S00 amino acids. In some
embodiments, a binder may have a length ranging between 5 to 1000 amino acids. In some
embodiments, a binder may have a length of 10 amino acids. In some embodiments, a binder
may bave a length of at least 5 amino acids. In some embodiments, a binder may have a length of

at most 1000 amino acids.

{0186} Binders, as described herein may be available in a library in different formats. For
example, in some embodiments a binder as described herein may be described as a nucleic acid
sequence. In other instance, a binder as described herein may be described as an amino acid
sequence. A person of ordinary skill in the art will appreciate that binders described in one
format may be converted to another format using basic biological principles. Accordingly,
binders described as nucleic acid sequences may be translated in to proteins, which may be used
to detect the presence or absence of a payload {e.g., barcoded payload {e.g., barcoded protein}} in
a mixture. Such a translated binder 18 referred to herein as a polypeptide binder or polypeptide

binder motety.

{0187} Accordingly, binders of the present disclosure when described using nucleic acids
may have lengths different from amino acid sequence lengths disclosed in the paragraph above.
For example, in some embodiments, a binder may have a length ranging between 15 to 3000
nuclectides. In some embodiments, a binder may have a length ranging between 15 to 2400

nucleotides. In some embodiments, a binder may have a length ranging between 24 to 1500

59



CA 03236602 2024-04-24

WO 2023/081695 PCT/US2022/079134

nucleotides. In some embodiments, a binder may have a length ranging between 30 to 1200
niucleotides. In some embodiments, a binder may have a length of 30 nuclectides. In some
embodiments, a binder may have a length of at least 15 nucleotides. In some emboduments, a

binder may have a length of at most 3000 nucleotides.

{0188} Binders of the present disclosure may have one or more specific properties. In
some embodiments, a binder may be naturally occurring. To some embodiments, a binder may
not be naturally occurring (e.g., synthetic). In some embodiments, a binder may not iilicit an

immune response {e.g., an Ig response, a complernent response, etc.).

{3189} Among other things, binders {e.g., polypeptide binders, nucleic acids encoding
binders) of the present disclosure, like barcodes discussed above, may be tlanked by additional
sequences {e.g., nucleic acid sequences, amino acid sequences, etc ). In some embodiments, a
binder may be flanked by additional sequences on a binder’s 57 end. In some embodiments, a

-

binder may be flanked by additional sequences on a binder’s 37 end. In some embodiments, a
binder may be flanked by additional sequences on a binder’s 3" and 57 end. In some
embodiments, an additional sequence may be a primer binding site, a restriction endonuclease
recognifion sequence, a restriction enzyme site {e.g, a cleavage site), a sequence that encodes an
amino acid sequence, a sequence that does not encode an amino acid sequence, an amino acid

sequence, or a nucleic acid sequence.

{0196} in one aspect of the present invention, a binder nucleic acid sequence may be
associated with {e.g, attached to, linked to) another nucleic acid sequence. For example, in some
embodiments, a binder nucleic acid seguence may be associated with a nucleic acid sequence
encoding one or more genes. In some embodiments, a binder nucleic acid sequence may be
associated with a nucleic acid sequence encoding one or rore genes of a phage {e.g., m13). In
some embaodiments, a binder nucleic acid sequence may be associated with a nucleic acid
sequence encoding a polypeptide. In some embodiments, a binder nucleic acid sequence may be
assoctated with a nucleic acid sequence encoding a polypeptide of a phage (e.g., m13 gene3

protein). The binder-gene3 protein fusion can be expressed and incorporated into m 13 phage.

{8191} Among other things, binders described herein are designed to have a distinct (1.e.

unique) sequence. In some embodiments, a binder is designed to have a distinct sequence {(e.g,,
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distinct from another binder). For example, each binder is designed to be distinct {e. 2., unigue)

from every other binder used in an experiment.

{6192} In one aspect of the present invention, binders bind to barcodes or barcoded
payloads, as described herein, with high spectficity and high affinity. In some embodiments, a
barcode or barcoded payload (e.g,, barcoded protein to be measured) binds to one binder, and
each binder {e.g., binder with a specific sequence) binds to one barcode or barcoded payload. In
some embodiments, a barcode or barcoded payioad (e.g., barcoded protein to be measured) binds
to at least one binder. In some emboduments, each binder {e.g., binder with a specific sequence)
binds to at least one barcode or barcoded payload. In some embodiments, multiple binders {e.g.,
with different sequences {e.g., polyvpeptide sequences)) bind to a single barcode. In some
embodiments, multiple barcodes {e.g., with different sequences {e.g., peptide sequences)) bind to

a single binder.

{8193} Example of binders according to various embodiments of the present disclosure
are listed in Tables 1 and 2. In some embodiments, a binder {e.g,, polypeptide binder} is or
comprises an aming acid sequence selected from SEQ ID NOs: 4200-5346. In some
embodiments, a binder {e.g., polypeptide binder) is encoded by a sequence that is or comprises a

nucleic acid sequence selected from SEQ ID NOs: 1-1147

Hinding Avents:

{0194] Methods described herein relate to the detection of one or more barcodes using a
binding agent. In some embodiments, a binding agent 18 associated with or comprises a
detectable nucleic acid. In some embodiments, a binding agent expresses a detectable nucleic
acid. In some embodiments, a binding agent expresses a detectable nucleic acid on its surface
{e.g., a binder). In some embodiments, a binding agent expresses an antibody on its surface.
{8195] In some embodiments, for example, to detect the presence of a specific {e.g.,
distinct) barcode, the present invention envisions the association of a distinct detectable nucleic
acid {e.g,, a DNA sequence, an RNA sequence, etc.} to a specific barcode. This 15 achieved

through contacting a barcode with a binding agent. In some embodiments, one or more barcodes
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may be contacted with a binding agent. In some embodiments, one or more binding agents may

be contacted with a barcode.

{0196} In some embodiments, a binding agent may be or comprises a phage, a ribosome,
mRNA, DNA etc. In some embodiments, a binding agent is a phage. In some embodiments, a
binding agent 1s may be a M13 phage, T4 phage, T7 phage, Lambda phage, or filamentous
phage. In some embodiments, a binding agent is may be a M13 phage.

{4197} Binders as disclosed herein may be expressed on binding agents using methods
known in the art. For example, a person of ordinary skill in the art may be able to express a
nucleic acid encoding a polypeptide binder on {e.2,, on a surface) of a phage using technigues

and methods available in the art.

T Production

Production of Barcodes:

{4198} Disclosed heretn are methods and systems for the production of barcodes for use
in systerns and methods of the present disclosure. In some embodiments, barcodes, as described
herein, may be generated rapidly {(e.g., in about a week, about 2 weeks, about 3 weeks, about 4
weeks, about 1 month, about 2 months, about 3 months, about 4 months, about 5 months, about 6
months, or about 1 year) . In some embodiments, for example, between about 100 to about 1,000
barcodes may be generated rapidly. In some embodiments, between about 10 to about 1000
barcodes may be generated rapidly. In some embodiments, between about 10 to about 10,000
barcodes may be generated rapidly. While large numbers of barcodes, as described herein, may
be generated rapidly, such barcodes are also robust, 10 that barcodes generated using the methods

disclosed herein may bind specifically and with different affinities to a known set of binders.

{¢199] in accordance with various embodiments, barcodes as described herein may be
synthesized using a nucleic acid {e.g,, oligonucleotide) array. In some embodiments, barcodes as
described herein may be synthesized using a DNA array. In some embodiments, nucleic acids
{e.g., oligonucleotides) of a nucleic acid array are expressed in to barcodes. In some

embodiments, barcodes as described herein may be synthesized using nucleic acid library. In
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some embodiments, a nucleic acid library 1s synthesized using a nucleic acid array. In some
embodiments, nucleic acids {e.g., oligonucleotides) of a nucleic acid library are expressed in to

barcodes.

{0260} In some embodiments, a barcode nuclete acid library comprises about 1 or more,
about 2 or more, about 3 or more, about 4 or more, about 3 or more, about 10 or more, about 50
or more, about 100 or more, about 200 or more, about 300 or more, about 400 or more, about
500 or more, about 600 or more, about 700 or more, about 800 or more, about 900 or more,
about 1000 or more, about 2000 or more, about 3000 or more, about 4000 or more, or about SO00
or more potential barcodes. In some embodiments, a nucleic acid library comprises one or more
potential barcode sequences. Such potential barcode sequences may be screened for functionality
as peptide barcodes (i e. after translation of potential barcode nucleic acid sequences) using one

ar more methods described herein.

[0201] Barcodes of the present disclosure may be screened for one or more specific
properties. In some embodiments, a barcode may be screened for specific binding (e.g,,
specificity, binding affinity) to a binder. In some embodiments, a barcode may be screened for
specific binding to ong or more binders. In some embodiments, a barcode may be screened for
specific binding to at least a binder. In some embodiments, a barcode may be screened tor
specific binding to at most a binder. In some embodiments, a barcode may be screened for

specific binding to multiple binders.

10202] As may be understood by a person of ordinary skill in the art, a barcode 1s
designed to be distinct (i.e. unique {e.g., have a unique sequence)) in a pool of barcodes. Such
distinction may be achieved, in some embodiments, by changing one or more amino acids in a
barcode. In some embodiments, a barcode 18 distinet from other barcodes in a pool of barcodes
by 1 amino acid. In some embaodiments, a barcode is distinct from other barcodes in a pool of
barcodes by at feast T amino acid. In some embodiments, a barcode is distinct from other
barcodes in a pool of barcodes by at most 1 amino acid. In some embodiments, a barcode is
distinet from other barcodes in a pool of barcodes by 2,3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, 24, or 25 amino acids. In some embodiments, a barcode 1s distinct
from other barcodes in a pool of barcodes by at least 2 amino acids. In some embodiments, a

barcode is distinct from other barcodes in a pool of barcodes by at most 50 amino acids.
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Production of Barcoded Pavioads:

{0203} Barcoded payloads in accordance with the present invention may be produced in
various ways. In some embodiments, payload-barcode nucleic acid sequence pairs may be
inserted into a plasmid to allow for expression in different expression systems {e.g., protein
expression systems). In some embodiments, at least one payload-barcode nucleic acid sequence
pair is inserted into a plasmid. In some emboduments, at least two payload-barcode nucleic acid
sequence pairs are inserted into a plasmid. In some embodiments, at least three payload-barcode
nucleic acid sequence patrs are tnserted into a plasmid. In some embodiments, one or more

payicad-barcade nucleic acid sequence pairs are inserted into a plasmid.

10204] In some embodiments, a payload-barcode nucleic acid sequence may comprise
additional sequences. In some embodiments, a payload-barcode nucleic acid sequence may
comprise additional nucleic acid sequences. In some embodiments, a payload-barcode nucleie
acid sequence may comprise a universal wotif sequence. In some embodiments, a payload-
barcode nucleic acid sequence may comprise at least one universal motif sequence. In some
embodiments, a payload-barcode nucleic acid sequence may comprise at least two universal
motif sequences. In some embodiments, a payload-barcode macleic acid sequence may comprise

two or more universal motif sequences.

[0205] In some embodiments, at least one payload-barcode nucleic acid sequences ina
pool of payload-barcode nucleic acid sequences may comprise a universal motif sequence. In
some embodiments, all payload-barcode nucieic acid sequences in a pool of payload-barcode

nucleic acid sequences may comprise a universal motif sequence.

{0206] Ditferent plasmids may be used to produce technologies described herein. In
some embodiments, a plasmid 1s a DNA plasiud. In some embodiments, a plasmid 13 an RNA
plasmid. In some embodiments, a plasmid is a fertility F-plasmid. In some embodiments, a
plasmid is a resistance plasmid. In some embodiments, a plasoid s a virulence plasmid. To some
embodiments, a plasmid is a degradative plasmid. In some embodiments, a plasmidisa

Col plasmid.
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{0207} Ditferent hosts {e.g., host cell, host cell line, etc ) may be used to produce

technologies described herein. In some embodiments, a host is a mammalian host. In some
embodiments, a host 1s a non-mammalian host. In some embodiments, a host ts an insect. In

some embodiments, a host is a bacteria. In some embodiments, a host is £, cofi.

10208] In some embodiments, a payload-barcode pair 1s expressed in vifro. In some
embodiments, a payload-barcode pair 1s expressed & vivo. In some embodiments, a payload-
barcode pair is expressed from RNA. In some embodiments, a payload-barcode pair is expressed
from transcribed RNA. In some embodiments, a payload-barcode pair is expressed from DNA
in some embodiments, a payload-barcode pair is expressed using protein components {e.g.,
required for protein translation).

16209] After expression of barcoded payload constructs, constructs may be purified from
the pool. In some embodiments, purification may be performed using a universal motif. In some
embodiments, purification may be performed using HIS tag, FLLAG tag, HALO tag, SNAP tag,

Avitag, Twin strep tag, or any other tag based method of protein purification known i the art.

Production of Binders:

[0219] Disclosed herein are methods and systems for the production of binders for use in
systems and methods of the present disclosure. In some embodiments, binders, as described
herein, may be generated rapidly (e.g, in about a week, about 2 weeks, about 3 weeks, about 4
weeks, about 1 month, about 2 months, about 3 months, about 4 months, about 5 months, about 6
months, or about 1 year) . In some embodiments, for example, between about 100 to about 1000
binders may be generated rapidly. In some embodiments, between about 10 to about 1000
binders may be generated rapidly. In some embediments, between about 10 to about 10,000
binders may be generated rapidly. While large vurbers of binders, as described herein, may be
generated rapidly, such binders are also robust, in that binders generated using the methods

disclosed herein may bind specifically and with different affinities to a known set of barcodes.

10211} In some embodiments, a binder nucleic acid library comprises about 1 or more,
about 2 or more, about 3 or more, about 4 or more, about 5 or more, about 10 or more, about 50

or more, about 100 or more, about 200 or more, about 300 or more, about 400 or more, about
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500 or more, about 600 or more, about 700 or more, about 800 or more, about 900 or more,
about 1000 or more, about 2000 or more, about 3000 or more, about 4000 or more, or about 5000
or more potential binders. In some embodiments, a nucleic acid library comprises one or more
potential binder sequences. Such potential binder sequences may be screened for functionality as
polypeptide binders (1.e. after translation of potential nucleic acid binder sequences) using one or

more methods described herein.

{0212} Binders in accordance with the present invention may be produced in various
ways. In some embodiments, a binder nucleic acid sequence may be wserted into a plasmid to
allow for expression in different expression systems. In some embodiments, at least one binder
nucleic acid sequence is inserted into a plasmid. In some embodiments, at least two binder
nucleic acid sequences are inserted into a plasmid. In some embodiments, at least three binder
nucleic acid sequences are inserted into a plasmid. In some embodiments, one or more binder

nucleic acid sequences are inserted tnto a plasmid.

{0213] In some embodiments, a binder nucleic actd sequence is attached to one or more
genes. In some embodiments, a binder nucleic acid sequence 1s attached to one or more genes
prior to insertion in to a plasmid. In some embodiments, a binder nucletc acid sequence is
attached to one or more genes after insertion in to a plasmid. In some embodiments, a binder
nucleic acid sequence is attached to a bacteriophage gene. In some embodiments, a binder
nucleic acid sequence 1s attached to an m13 bacteriophage gene. In some embodiments, a binder
nucleic acid sequence is attached to gene 3 (1.e. that encodes for gene 3 protein) of m 13

bacteriophage.

{0214} In some embodiments, plasmids {e.g., containing binder sequences, containing
binder and bacteriophage sequences, etc.) may be transformed in to a host. In some
embodiments, plasmids may be transformed in to a host and expressed. In some embodiments,
plasmids are transformed 1n to a bacterium. In some embodiments, plasiuds are transformed 1o

to . coli.

{0215} in some embodiments, expression of plasmids results in phage production. In
some embodiments, expression of plasmids results in display of a binder on a surface of a phage.

in some embodiments, expression of plasmids results in display of two binders on a surface of a
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phage. In some embodiments, expression of plasmids results in display of at feast one binder on
a surface of a phage. In some embodiments, expression of plasmids results in display of one or
more binders on a surface of a phage. In some embodiments, expression of plasmids resulis in
display of one or more binders on one or more surfaces of a phage. In some embodiments,
expression of plasmids resulis in display of at least one binder on one or more surfaces of a

phage.

{0216} Following phage production, the resulting pool may be purified to determine the
presence of one or more polypeptide binders. In some embodiments, purification may be
performed using a universal motif. In some embodiments, purification may be performed using
HIS tag, FLAG tag, HALO tag, SNAP tag, Avitag, Twin strep tag, or any other tag based
method of protein purification known 1u the art.

{0217} in some embodiments, a purified binder pool may be highly diverse. In some
embodiments, a purified binder pool may not be hughly diverse. Tn sorue emwbodiments, a purified

binder pool is subjected to screening methods to select binders of interest.

{0218} Binders of the present disclosure may be screened for one or more specific
properties. tn some embodiments, a binder may be screened for specific binding to a barcode. In
some embodiments, a binder may be screened for specific binding to one or more barcodes. In
some embodiments, a bindetr may be screened for specific binding to at least a barcode. In some
embodiments, a binder may be screened for specific binding to at most a barcode. In some

embodiments, a binder may be screened for specific binding to multiple barcodes.

[0219] As may be understood by a person of ordinary skill 1n the art, a binder is designed
to be distinct {i.e. unique {e.g, have a unique sequence}} in a pool of binders. Such distinction
may be achieved, in some embodiments, by changing one or more amino acids in a binder. In
some embodiments, a binder is distinct from other binders in a pool of binders by 1 amino acid.
In some embodiments, a binder is distinct from other binder in a pool of binders by at least 1
amino acid. In some embodiments, a binder is distinct from other binder in a pool of binders by
at most | amino acid. In some embodiments, a binder is distinct from other binder in a pool of
bindersby 2.3, 4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25

amino acids. In some embodiments, a binder is distinct from other binder in a pool of binders by
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at least 2 aming acids. In some embodiments, a binder is distinct from other binder in a pool of

binders by at most 1000 amino acids.

IV, Characterization

Samples:

{0226} As described elsewhere 1n the present disclosure, a sample may be a biological
sample. In some embodiments, a sarmple may contain one or more harcoded payloads. In some

embodiments, a sample may contain one or more barcoded proteins,

{6221} in some embodiments, a sample is derived from an organism. {n some
embodiments, a sample 15 derived from an animal. In some embodiments, a sample is derived
from an animal model of disease. In some embodiments, a sample is derived from a non-
mammal. In some embodiments, a sample is derived from a marmmal (e.g., a rodent, a mouse, a
rat, a rabbit, a monkey, a dog, a cat, a sheep, caitie, a primate, and/or a pig). In some
embodiments, a sample is derived from a mouse. In some embodiments, a sample is derived
from a human. In some embodiments, a sample 1s derived from cells {e.g., in vigro). In some

embodiments, a sample is a human cell line.

10222} In some embodiments, a sample may be puritied. In some embodiments, a sample

may not be purified.

{0223} In some embodiments, a sample 1s obtained from cells that was treated with
barcoded pavioads. In some embodiments, a sample is obtained from cells that was not treated
with barcoded payloads. In some embodiments, a sample is obtained from an animal that was
treated with barcoded payloads. In some embodiments, a sample 1s obtained from an animal that
was not treated with barcoded payloads. For example, in some embodiments, a sample is
obitained from a human that was treated with barcoded proteins.

{0224} In some embodiments, a sample 15 obtained from cells that was genetically
modified. In some embodiments, a sample is obtained from cells that was medified by gene
therapy. In some embodiments, a sample is obtained from cells that was genetically medified to

include one or more barcoded payloads. In some embodiments, a saruple is obtained from cells
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that was genetically modified to express a barcoded payloads. In some embodiments, a sample is
obitained from cells that was genetically modified to include one or more barcodes. In some
embodiments, a sample is obtained from cells that was genetically modified to express a
barcodes. In some embodiments, a sample is obtained from cells that was genetically modified to
inchude one or more binders. In some embodiments, a sample is obtained from cells that was

genetically modified to express a binders.

{0225} in some embodiments, a sample is obtained from an animal that was genetically
modified o some embodiments, a sample is obtained from an animal that was modified by gene
therapy. In some embodiments, a sample is obitained from an animal that was genetically
modified to mclude one or more barcoded payloads. In some embodiments, a sample is obtained
from an animal that was genetically modified to express a barcoded payicads. In some
embodiments, a sample is obtained from an animal that was genetically modified to include one
or more barcodes. In some embodiments, a sample is obtaingd from an animal that was
genetically modified to express a barcodes. In some embodiments, a sample is obtained from an
aniroal that was genetically modified to include one or roore binders. In some embodiments, a

sample 1s obtained from an animal that was genetically modified to express a binders.

Fingerprints:

{6226} Awmong other things, systerns and methods described herein identify the
advantages of nucleic acid sequencing techniques and apply them effectively to protein detection
and measurement methods. For example, methods described herein may use several binders,
with known binding specificities and affinities to different barcodes, that can be expressed on
binding agents and mixed together 1n a single pool. Upon mixing with a pool of barcoded
protetns {1.e. proteins, each associated with a barcode as described herein), each binder expressed
on a binding agent binds 1o a one or more barcodes in the pool with known but varying affinities.
Such a spectrum of affinities for a given barcode to one or more binders results tn a distinet
distribution of binder counts for a given barcode that can be determined through NGS, and is
termed herein a ‘Barcode Fingerprint’. In some embodunents, the collective barcode fingerprints

for a set of barcodes is termed herein a "Fingerprint Matrix’. Analogously, a spectrum of
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affinities of a binder to various {e.g., one or more) barcodes is termed herein as a “Binder
Fingerprint’. In some embodiments, using the provided technologies the presence of a barcoded
protein{s} can be detected, for example, in a complex solution, by exiracting and sequencing the
associated nucleic acid {e.g., detectable nucleic acid {e.g., DNA sequence, RNA sequence, etc.})
of the population of binding agents {e.g., phage) that bind to the barcoded protein(s). That 13, for
example, in some embodiments, the presence of a protein in a complex solution is determined
not through a single binder, but through a specific combination of multiple binders that bindto a

barcode associated with said protein in fixed, known proportions.

18227} Fingerprints, as disclosed herein, have many advantages. In some embodiments, a
fingerprint approach of detection allows for reduction of noise. For example, the use of multiple
binders to detect a barcode in a complex solution introduces a redundancy into the detection
methods that in turn reduces signal noise. Additionally, another advantage of the “fingerprint”
approach is that partial non-specificities in the binders (e.g., to barcodes other than the barcode
of interest to be detected) can be tolerated and compensated for by the computational prediction

methods,

{0228] In some embodiments, binder sequences may be modified in order to change a
fingerprint. In some embodiments, binder sequences may be modified in order to improve a

fingerprint.

{0229] A barcode fingerprint, as described herein, for a given barcode may include
affinity information of a given barcode to one or more binders. In some embodiments, a barcode
fingerprint may include affinity information of a given barcode to one binder. In some
embodiments, a barcode fingerprint may include affinity information of a given barcode to at
ieast one binder. lo some embodiments, a barcode fingerprint may include atfinity information of
a given barcode to 2, 3, 4, 5, 10, 20, 25, 50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000,
2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, or 10,000 or more binders. In some
embodiments, a barcode fingerprint may include affinity information of a given barcode to at

most 10,000 binders.

0230 A binder fingerprint, as described herein, for a given binder may include affinity
& b W

information of a given binder to one or more barcodes. In some embodiments, a binder
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fingerprint may include affinity information of a given binder to one barcode. In some
embodiments, a binder fingerprint may include affinity information of a given binder to at least
one barcode. In some embodiments, a binder fingerprint may include atfinity information of a
given binderto 2, 3, 4, 5, 10, 20, 25, 50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000,
2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, or 10,000 or more barcodes. In some
embodiments, a binder fingerprint may include affinity information of a given binder to at most

10,000 barcodes.

{0231} As discussed herein, in some embodiments, multiple barcode fingerprints for a set
of barcodes may be grouped together and is termed herein a ‘Fingerprint Matrix’. In some
embodiments, a fingerprint matrix may cormprise one barcode fingerprint. In some embodiments,
a fingerprint matrix may comprise at least one barcode fingerprint. In some embodiments, a
fingerprint matrix may comprise 2, 3,4, 5, 10, 20, 25, 50, 100, 200, 300, 400, 500, 600, 700,
800, 900, 1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, or 10,000 or more barcode
fingerprints. In some embodiments, a fingerprint matrix may comprise at most 10,000 barcode

fingerprinis.

{0232} The technologies described hergin allow for the generation and charactenization of
unique fingerprints for each barcode. This alows, for example, availability of methods of
payload {i.e. target {e.g., protein)) detection that may not require orthogonality between barcode-
binder pairs. In some embodiments, barcode-binder pairs may be orthogonal. In some
embodiments, barcode-binder pairs may not be orthogonal. As may be evident to a person of
ordinary skill in the ant, barcode-binder pairs as described herein provide the advantage of being
more robust, as the availability of unique fingerprints makes non-specific binding less of a

concern, a major advantage in complex environments {e.g., serum, biood, etc ).

Decoding:
Analysis
[0233] A key component of the tnvention 1s the method used to deduce relative or

absolute protein concentrations from the DNA sequencing of binders. In the invention, the DNA

sequences are translated 1o sthico into amino acid sequences corresponding to each binder and

71



CA 03236602 2024-04-24

WO 2023/081695 PCT/US2022/079134

tabulated to vield a table of binder counts. The binder count table measured for any given
barcode in isolation is henceforth known as a “fingerprint” of a barcode. When applying the
tnvention to an unknown mixture of barcoded payloads, the relative or absolute abundance of
individual barcodes is determined by comparing the binder count table to the predetermined
fingerprinis of the individual barcodes and applying a computational prediction method
described below. In some embodiments, the binder count table of a mixture of m unknown
barcodes is assumed to be a linear combination of their respective fingerprints; the coefficients of
the linear combination are inferred through least-squares fitting of the equation A x = b, where A
is an n-by-m matrix of fingerprints, b is a length-n vector of binder counts, and X is an
undetermined length-ro vector of the abundauces of each of the barcodes. In some embodiments,
the abundances of each of the barcodes is inferred using a Bayesian method, whereby a suitable
prior probability distribution over the barcode abundances 1s assumed, a likelthood ratio of the
observed count table given barcode abundances is calculated from a model of the uncertainties in
the experimental system, and a posterior probability distribution is inferred the product of the
prior with the likelihood ratio. In some embodiments, the posterior distribution is estimated using
Monte Carlo sampling methods. In some embodiments, the maximum of the posterior
distribution is determined with a computational optimization procedure. In some embodiments,
the binder count table 1s assumed to be a non-linear function of the abundances of various
barcodes to account for saturation of particular barcode-binder interactions or competition

between distinct barcodes or distinct binders.

{0234} In some embodiments, relative proportions of binder counts are compared directly
in order to determine relative proportions of barcodes. In some embodiments, sequences of
known abundance are mixed into the experiment, and utilized to determine the absolute

abundance of a given binder, which 13 used to estimate an absolute concentration for a barcode.

Y, bise

Assessing Pavivads:

{0235} Technologies described herein may be used to detect, assess, and/or characterize

payicads {e.g., proteins}. In some embodiments, provided technologies may be used, for
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example, to assay payloads in complex environments (e.g., serum, blood, tissue, etc.). In some
embodiments, payloads may be proteins. In some embodiments, payloads may be therapeutic

proteins.

{0236} As described herein, a pavload may be associated with a barcode (i.e. a barcoded
pavicad). In some embodiments, a barcoded payload may be assaved using binding agenis {e.g.,
phages with binders expressed on them) using methods as described herein. In some
embodiments, a barcoded payload may be captured {e. g, using affinity reagents) on a surface
{e.g., beads or plates). To some embodiments, a barcoded payload way be tmunobilized for
barcode assaying. In some embodiments, a barcoded payload is contacted with one or more

binders and subject to decoding as described herein.

{0237} In some embodiments, payloads may be detected, assessed, and/or characterized

in vifro. In some embodiments, payloads may be detected, assessed, and/or characterized i vive.

{0238} In some embodiments, methods described herein determine simultaneous in vivo
assessment of phenotypes of payloads in moultiple tissues. In some erobodiments, a phenotype
includes biodistribution information related to payloads. In some embodiments, a phenotype
includes pharmacokinetic (clearance) information of payloads. In some embodiments, a
phenotype includes half-life information of payloads. In some embodiments, a phenotype
includes tissue~-mediated drug disposition (TMDD) of payloads. In some embodiments, a
phenotype includes properties related to #n vive stability of payloads. In some embodiments,

multiple phenotypes of payloads may be determined simultaneously.

HKits:

{0239] Technologies as described herein may be provided in the form a composition. For
example, in some embodiments, a composition may comprise one or more elements {e.g., nucleic
acid, amino acid, etc.} to produce or generate one or more barcodes and/or binders as described
herein. In some embodiments, a composition may comprise one or more elerments to produce or
generate a set of barcodes. In some embodiments, a composition may comprise one or more
elements to produce or generate a set of binders. In some embodiments, a composition may

comprise one or more elements to produce or generate a pool of barcode-binder pairs. In some
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embodiments, a composition may comprise one or more elements to produce or generate binding
agents {e.g., phage expressing binders). In some embodiments, a composition may be a barcode
composition. In some embodiments, a composition roay be a binder composition. In some
embodiments, a composition may be a barcode-binder composition. In some embodiments, a
composition may be a binding agent composition. In some embodiments, a composition may
comprise one or more of barcodes, binders, binding agents, and/or components thereof. In some
embodiments, a composition may comprise one or more sets/pools of barcodes, binders, binding

agents, and/or components thereof.

18240} Provided herein are compositions comprising barcodes, binders, binding agents,
or components thereof. In some embodiments, a composition comprises barcodes, binders,
binding agents, components thereof and/or combinations thereof, which have been assessed,
identified, characterized or assayed using methods as described herein. In some embodiments, a
composition provided herein comprises one or more, two of more, three or more, four or more,
five or more, siX Of more, seven of more, eight or more, nine or more, or ten or more barcodes,
binders, binding agents, compouents thereof and/or combinations thereof, which have been

assessed, identified, characterized or assayved using methods as described herein.

{0241} In some embodiments, a composition provided herein comprises two or more,
three or more, four or more, five or more, stx or more, seven or more, eight of more, nine or
more, or ten or more nucleic acid sequences or amino acid sequences as listed in Table 1 or

Table 2.

{0242} A composition as described herein may be formulated 1n various forms. For
example, in some embodiments, a composition as described herein may be formulated in a
powder form (e.g., Ivophilized). In some embodiments, a coroposition as described herein moay

be formulated in a liqguid form.

10243} In some embodiments, compositions for use in accordance with the present
disclosure are pharmaceutical compositions, e.g,, for administration {e.g., topical, oral,
subcutaneous, intravenous, intramuscular, intracerebral, intrathecal, rectal {e.g., rectal
intubation), opthalmical, intravitreal, or suprachoroidal admnistration) to a subject {e.g., a

mammal {e.g., a human}}. In some embodiments, such compositions are administered to a
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subject to detect, characterize, and/or assess one or more attributes of one or more payloads
administered or to be administered to the subject. Pharmaceutical compositions typically include
an agent to be admimstered {e.g., barcodes, binders, binding agents, and/or components thereot),
and a pharmaceutically acceptable carrier. Certain exemplary pharmaceutically acceptable
carriers include, for instance saline, solvents, dispersion media, coatings, antibacterial and
antifungal agents, isctonic and absorption delaying agents, and the like, compatible with
pharmaceutical adnunistration. Pharmaceutical compositions are typically formulated to be
compatible with its intended route of administration. Examples of routes of administration
include topical, oral, subcutaneous, intravenous, intramuscular, tntracerebral, intrathecal, rectal,

{e.g., rectal intubation), opthalmical, intravitreal, or suprachorordal administration.

{0244] In some embodiments, pharmaceutically compatible binding agents, and/or
adjuvant materials can be included as part of a pharmaceutical composition. In some particular
embodiments, a pharmaceutical composition can contain, e.g., any one or more of the following
inactive ingredients, or compounds of a similar nature: a binder, an excipient, a lubricant, a

ghidant, or some stmilar such compound.

{0245] Composttions can be included 1n a kit, container, pack, or dispenser, together with
instructions for administration {(e.g., to a subject) or for use in a method described herein. In
some embodiments, instructions may include methods to reconstitute a powder form composition
to a liquid form composition for further use. In some embodiments, a kit may include
instructions that allows a user to generate new set of binders for a new set of barcodes. In some
embodiments, a kit comprises a set of instructions to perform sequencing of one or more phage
particles bound to one or more barcodes.

{0246} In some embodiments, a kit comprises information designating peptide barcodes
for each binder. In some embodiments, a kit comprises a computer readable program for
decoding sequencing data.

{0247} In some embodiments, a kit comprises reagents to express a binder on a phage
particle. In some embodiments, a kit comprises nucleic acids that encode one or more barcodes.

In some embodiments, a kit comprises nucleic acids that encode one or more binders.
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{02438] Those skilled in the ast, reading the present disclosure, will appreciate that, in
some embodiments, a composition {¢.g,, a binder composition, a barcede composition, a binding
agent composition, etc.) as described herein roay be or comprise one ot more cells, tissues, or
organisms {e.g., plant or microbe cells, tissues, virus, or organisms}) that produce {e.g,, have
produced, and/or are producing) a relevant binder, barcode, and/or binding agent as described

herein.

{0249} Those skilled in the art will appreciate that, in some embodiments, technologies
for preparing compositions and/or preparations, and/or for preparing {and particularly for
preparing pharmaceutical compositions) may include one or more steps of assessing or
characterizing a compound, preparation, or composition, e.g., as part of quality control. In some
embodiments, if an assayed material does not meet pre-determined specifications for the refevant
assessment, it 18 discarded. In some embodiments, if such assayed material does meet the pre-

determined specifications, then it continues to be processed as described herein.

{025¢] In some embodiments, a composition is tatlored to a specific subject {e.g, a
specific mammal, e.g., a patient). In some embodiments, a composition 18 specific for a payload
to be assessed for an individual subject {e.g,, mammal {e.g., human, mouse, etc.}}. In some
embodiments, a composition is specific for payloads to be assessed for an individual subject
{e.g., mammal {e.g., human, mouse}). In some embodiments, a composition 1s specific for
pavicads of a population of subjects {e.g., mammals {e.g., humans, mice, etc.}). Populations of
subjects can include, but are vot limited to: families, subjects in the same regional location {e.g.,
neighborhood, city, state, or country), subjects with the same disease or condition, subjects of a
particular age or age range, subjects that consume a particular diet {e.g., food, food source, or

caloric intake).

EXEMPLIFICATION

Example 1: Identification of barcodes, corresponding binding agents, and determining

fingerprints

{0251} The present Example demonstrates methods for identifying barcodes,

corresponding binding agents {e.g., binders expressed on binding agents), and determining
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fingerprints {e.g.. barcode fingerprints) and using the information to determine the proportion of
a barcode in a given mixture. The resulting materials can then be used to measure and quantify

different payloads.

Design and synthesis of a barcode library:

18252} Barcode sequences were designed which contain specific sequence motifs thought
to fold into a given helical or loop structure. All sequences from the Protein Data Bank (PDB)
were downioaded, along with their corresponding secondary structure predictions. Sequences
were selected and subsetted from the full sequence if they met the criteria of’ being a contiguous
helix or loop sequence for a length of 8-25 amino acids. A random subset of 100,000 of the
peptide sequences matching this criteria were then ordered as an oligo pool, containing constant

overhangs and type HS sites for cloning into a vector {see FIG. 1B).

Cloning barcode library inio expression plasmid:

[0253] The designed pool of barcodes was cloned into a pET expression vector to yvield a
barcode attached to a pavload protein. A plasmid was constructed containing 6xHIS-HALO-
TEV-LN-IS-LC, allowing for direct cloning of the oligo pool via golden gate assembly. LN and
L.C represent the constant overhangs in the oligo pool used for ligation (FIG. 1B}, 1 ug of vector
was predigested with Bsal at 37° C and purified. Oligo pools were amplified via Polymerase
Chain Reaction (PCR}. A 1:10 roolar ratio of purified vector and 1nsert were added to a golden
gate assembly reaction using NEB golden gate assembly mix (Cat: E16018)}, and incubated at
37°C for 1 hour, then heat killed at 70°C for 5 min. This material was then purified, drop
dialyzed into pure HoD for 00 min, and electroporated into electrocompetent BL21 bacteria
{(lucigen). Sertal dilution were plated to recover individual colonies. Colonies were then picked,
grown in media containing 1% glyeerol and 100 pg/ml carbenicillin, and glycerol stocked in
20% glycerol at -80°C. Atfter cloning, a construct is generated containing a barcode attached to a

protein using a linker (FIG. 1A}
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fexpression of individual barcodes:

{6254] Expression was performed either using in visro transcription transiation (IVTT) or
BL21 induction. For IVTT, PCR was pertormed directly from glycerol stock by adding primers
specific for T7 and T7 terminator sequences in BL.21. The resulting amplicon contains T7 and T7
termuinator for expression, and makes the protein SxHIS-HALO-TEV-LN-Barcode-LC 1yl of
PCR product, containing approximately 50 ng of DNA was added to a 10 L IVTT reaction
using NEBPure {cat no: E6800S) assembled according to the manufacturer's instructions. The
reaction was then incubated for 4 hours at 37°C. For escherichia coli (I, coli)

expression, cultures were grown to an OD of 0.5 at 37°C, then induced using Isopropyl B-d-1-
thiogalactopyranoside {IPTG) and grown overrught at 25°C. Cells were lysed the next day using
sonication in the lysis buffer, and the lysed material separated from the inclusion bodies via
centrifugation, taking the supernatant containing protein. Supernatant was purified using affinity

chromatography Ni-NTA resin, and stored for fisture use.

Capture of individual barcodes on HALD mavnetic beads:

0255} 10 pL of IVTT was diluted to SO gL in PBS supplemented with BSA at Img/ml
To this mixture, 30 pl. of Halo tag magnetic beads (cat: (37281} were added, and incubated with
shaking at 400 rpm for 2 hours, then 4°C with shaking overnight. Beads were captured on

maguetic stand, and the supernatant removed. The beads were then washed 2x with PBS-T with

0.1% Tween 20 (PBS-T}. A schematic of a captured barcode is shown 1n FIG. 3B,

Comstruction of a phage display {ibrary containing binders with varying affinities fo_barcodes:

10256] Binders with strong affinities to at least one barcode were generated via methods
known to those skilled in the art (e.g., phage display, hybridoma, etc.}. These binders were then
displayed on phage as scFv fragments fused to w13 gene 3 protein (g3). Briefly, oligos
containing the scFv binding sequences were generated via DNA synthesis. The oligo were

cloned into a plasmid containing the constant regions of the scFv connected to G3 via a G458

finker (SEQ ID NO.: 8399} and miyc tag. 30 pg of the library was electroporated tnto TGl
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{iucigen) and plated on several 25 mm plates containing carbenecilin at 100 yg/ml and glucose
1%. Dilutions of electroporation were plated for diversity analysis. The @ trays were scraped and
glycerol stocked. To produce phage, a 21 culture was inoculated at ~ OD 0.05 and grown to OD
0.5 at 37°C with 100 pg/ml carbenicillin and 1% glvcercl. At OD 0.5, helper phage was added at
a 10:1 phage cell ratio, and incubated with shaking at 250 rpm. After 1 hour, shaking was
reduced to 150 rpm and temperature to 30°C, and incubated overnight. The next day, phage was
prepared via PEG precipitation (Barbas et al. 2001), resuspended in 10 mL, and titered. Phage

was stored at 4°C until use.

Assessment of phave-binder-barcode interaciion:

102587} 10 pL of the phage library prepared using methods described above was added to
the captured barcode and incubated at room temperature for 2 hours, to allow binding of the
phage to the barcode (FIG. 3C). After incubation, the nuxture was washed by successive
transfers of the maguoetic beads to fresh PBS-T 3 times. Phage were eluted from beads by
resuspension in PBS containing TEVY protease + 0.1% DTT and incubation at 37°C for 30 min.
Beads were collected on a magnetic stand, and the supernatant collected. To the supernatant,
trypsin was added and further incubated for 30 min. To propagate phage, the supernatant was
added to 50 mL of TG K coli grown at 37°C to an OD of 0.5 10 2xY'T and wocubated with
shaking at 37°C for 1 hour. Then 100 ug/ml carbenicillin and 1% glucose were added with
incubation under the same conditions for 1 hr. Helper phage (cat: PHOSOL ) was added and
further incubated for 1 hour at 37°C. The culture was centrifuged and placed into new media
containing 100 pg/mi carbenicillin and 50 pg/ml kanamycin, and incubated overnight at 30°C.
Following this, centrifugation at 4000g for 20 minutes was performed, and the supematant

containing phage was collected.

Analysis and establishiment of g fingerpring for a given barcode:

[0258] After selection was performed from the original phage pool against each barcode
individually, phage-scfv (1.e. phage-binder} selectivity was analyzed via NGS. Phage were lysed

via heating at 98°C for 10 minutes, and the resulting genomes were PCRed using primers which
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flank the CDR regions of both the heavy CDR3 (5 prime) and light chain CDR3 (3 prime}. A
second round of PCR was performed to add required illumina sequences (15/17, sequencing
primer binding region) for NGS. The result DNA was pooled, quantified and subject to NGS

using an Hlumina instrument. This process is shown in FIG. 2 and FIGS. 3A-3C.

[0259] NGS reads are demultiplexed using the iHlumina software bel-convert, such that
each final fastq contains the DNA sequences from a given phage CDR3 pair which correspond
to the output from a given barcode well. The corresponding CDR3 sequences are then counted
using a computer program, revealing the distribution of binders present for a given barcode. The
fingerprint of a barcode corresponds to the vector of counts for each scFv binder within the given
pool. Each fingerprint 1s the median of n=3 individual barcode replicates. The process and

resulting fingerprint for a single barcode using the pool of phage binders is shown in FIG 4.

Determination of Pl?i”(),??(?i”ﬁ()il ()f barcodes ina SIVen mixiure using a ﬁ?’iﬁf@?’ it mairix;

10260} Once the fingerprints of each barcode of a set of barcodes have been determined,
the proportions of barcodes in an unknown sample were measured in the following mannver. The
binder-barcode interactions were assessed as described above, and the resulting NGS readout
was fit to a linear combination of the known fingerprints via least squares. That is, the
differences between the measured NGS count and the expected NGS count for all binding
species as described in Example 8. The expected NGS count is given by the matrix product of
the fingerprint mairix with a set of barcode abundance coefficients. Once the coefficients have

been obtained, they are normalized to sum to 1 to obtain proportions.

Decoding of equad proportion barcode mixture {o gsses fingerpring scaling:

{0261} In order to determine any scaling tssues that may arise due to varying affinities
between binders and barcodes, a scaling factor is generated via a measurement of barcodes
mixed in equal proportions. Briefly, all barcodes validated are mixed at even concentrations after

production. Phage binder interactions were assessed as described above, and the resulting phage
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was subject to NGS. Using the fingerprints determined for individual barcodes above, the
proportion of barcodes in the mixture was estimated via least squares regression as described in
Example 8. The proportions predicted using the least squares form the basis for scaling factors

(sf) where sf = 1/p , where p=proportion predicted. The process is described in FIG. 5.

Assessmeni of mixtures of barcodes of known proportions:

{0262] Barcodes produced above were mixed at known proportions and subject to
assessment to determine their accuracy. Barcodes where mixed at different proportions (FIG.
6A), and then analysis of phage binder (i.e. binding agent) interactions was performed as
described above. The NGS counts for each binder within the pool were counted. Least squares
was used to determine the proportion of barcodes given the fingerprint constructed above using
single barcodes. Predictions from the least squares analysis were then rescaled using the
established scaling factor by p” = p*sf, where p’ 1s the new prediction, p is the oniginal prediction

and sf is the established scaling factor. The new predictions are then re-normalized to sumto 1.

10263} Fi(. 6B shows the accuracy of proportion measurement for this method. Six {6}
different barcodes were measured, normalized via a scaling factor, and relative barcode
proportions were estimated with a global pearson correlation of 195 across all measurements
made. Measurements were across a 100 told gradient of barcodes. FIG. 6C shows a plot of NGS
count values, normalized to counts per million, for each single barcode measurement as well as
mixture that were used to predict the relative abundance of each barcode within the mixture.
Rows are experiments, thus all values in a row are generated from a single fastq file and

columns are binding agents.

Example 2 In vitro detection of a payload in a mixture using binder-barcode platform

{0264} The present example demonstrates a method of measuring the presence or

absence of a given payload in a mixture using a binder-barcode plattorm as described herein.

10265] Barcodes generated in Example | were transferred onto a novel payload using

DINA cloning. Briefly, barcodes were amplified out of the pET 6xHIS-HALG-TEV-LN-
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Barcode-L.C such that the LN-Barcode-LC part is amplified. The barcode insert was cloned using
gibson into a new pET vector containing 6xHIS-Paylcad-LN-Barcode-LC, where payload was a
novel protein of interest. Payload-barcodes were produced in £, coli as described above.
Barcoded payload proteins are then purified via affinity chromatography using Ni NTA, washed
in 500 mM NaCl, SO mM Tris-HCL, 30 mM imidazole, and eluted using 500 mM imidazole.
Barcoded payload proteins were then subject to decoding using the phage binder library
described in Example I FIGS. 6, 9, and 12 show experimental setups to detect payload using
barcodes previcusly generated in a different context, and results of such experiments thus
showing these barcodes contain generalized detection properties across varying numbers of

barcodes within a pool.

{0266} In the experiment described in FIG. 9, six unique barcodes (BC1, BC2, BC3,
BC4, BCS, and BCo) were nmixed at known proportions, contacted with binding agents, and
subjected to decoding as described herein (FIG. 9A). Two barcodes were expenimentally held out
as negative controls, but prediction for these barcodes was allowed, thus allowing determination
of background prediction. FIGS. 9B and 9C show data on accuracy of decoding procedure across
a 10-fold range of concentrations for the 6 unique barcedes. FIG. 9B shows plot of actual data
(input) and measured data obtained after decoding for one mixture of known barcode
concentrations. Input known concentrations (left bar) are shown next to predictions/measured
data {right bar) for each barcode across 3 replicates. FIG. 9C shows plots of actual data (input)
and measured data obtained after decoding for five different mixtures {i.e. pools 1-53) of known
barcode concentrations. Input known concentrations (left bar) are shown next to

predictions/measured data (right bar) for each barcode across 3 replicates.

{8267} In the experiment described in FIG. 12, the quantification of twenty-four (24)
barcodes contained within a single mixture was determined. FIG. 12A shows a graphical
depiction of the experiment. Of 24 total barcodes the algorithm can predict, 10 were present
within a mixture at equal concentrations. The rest were held out from the pool, but prediction
was computationally allowed. Three (3) separate pools, which cover all possibie barcodes were
measured in replicate. These pools were mixed, then captured on HALO beads, described in
Example 1. The unmobilized barcoded pavload was then contacted with a pool of binding agents

{1.e. binding agents with binders expressed on them}, and decoded to CDR3 sequence counts as
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described tn Example 1. The CDR3 sequence counts, determined via NGS, were then utilized to
determine the presence and total concentration of each barcoded payload in the sample via
decoding {see Example 8. FIG. 12B shows prediction for the first pool; the input concentration
(left bar) and measured concentration {(right bar} are plotted for each barcode in the pool. FIG
12C plots predictions for each of the three pools. As in FIG. 12B, the bar graphs plot tnput
concentration on the left and measured concentration on the right. FIG. 12D shows the barcode
fingerprint for each of the 24 barcodes used to computationally determine the relative abundance
of the barcodes within each of the 3 pools. Columns represent barcode fingerprints, and rows
represent binding agent fingerprints. FIG. 12E shows the binding agent counts from the three
pools, used to computationally determine the proportion of the pools. Rows are the binding agent

counts, columns are the pools, and each cell is the binding agent count within a specific pool.

Example 3: i vifro assessment of payload stability within a pool of payleads using binder-

barcode platform

10268} The present example demonstrates a method to determine the general aggregative

tendencies of several payloads in a pool using barcode decoding.

{0269] A purified pool of barcoded payloads is generated using the method described in
Example 2. The purified pool 1s then subject to size exclusion chromatography using standard
methods. Different fractions are collected - corresponding to monomeric vs aggregated payicads.
The general presence or absence of a given barcoded payload within the purified pool 1s not
known. The separated fractions, containing an unkuown abundance of each barcoded payload,
are then immobilized on beads or immunosorbent assay plates, contacted with a pool of binders
{(1.e. binding agents with binders expressed on them), and decoded to CDR3 sequence counts as
described in Example 1. The CDR3 sequence counts, determined via NGS, are then utilized to
determine the presence and total concentration of barcoded payloads in each fraction. The
concentration of barcoded payloads in the different fractions are then compared to determine the

percent of each barcoded payload which is monomeric vs aggregated within the purified pool.
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Example 4: In vivo assessment of payload pharmacokinetics within a pool of payloads

using binder-barcode platform

16270} The present exarmple demonstrates a method to determine the overall residence
and clearance time of a given payload, contained within a pool of paylcads, using a mouse

model, as demonstrated in FIG. 11

10271} Three pools of barcoded payloads were tnjected into three different groups {pool 1
in to group 1; pool 2 in to group 2, and pool 3 in to group 3} of mice {(n=3)}. Pool one contained a
single barcoded antibody at 10mg/kg. Pool two contained two barcoded antibodies pooled at
equal concentrations and injected at 20 mg/kg. Pool three contained PBS ouly. Injection volumes
were held constant at 100uL per pool. At 24 hours after injection, blood was collected from each
mouse and serum separated. 10uL of serum was diduted 1:10 10 PBS and captured using anti-
human IgG magnetic beads (Ray biotech cat¥# 801-101-1) by incubation overnight at 4°C with
mixing at 700 rpm. The imumobilized barcoded payloads were washed using PBS-T three (3x)
times, to remove all serum proteins not associated with the aftinity reagent. The immobilized
barcoded payload was then contacted with a pool of binding agents (1.e. binding agents with
binders expressed on them}, and decoded to CIR3 sequence counts as described in Example 1.
The CDR3 sequence counts, determined via NGS, were then utilized to determine the presence
and total concentration of each barcoded payioad in the sample via decoding (see Example 8).
The proportion of barcoded payloads measured at 24 hours was compared to the injected
concentration to determine the relative rate of clearance for each barcoded payload from the
organism. In each of the groups, only the injected barcoded antibody was detected by decoding
as evidenced by the graph plotted in FIG. 11, with high accuracy. In group 2 mice, which were
injected with pool 2 that contains both antibodies at equal concentrations, slightly differing
amounts are measured via decoding in the serum at 24 hours. Tt is hypothesized that thig
difference is due to differences in clearance rates between the two barcoded anttbodies. As

expected, the control group showed almost no antibody.
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Example 3: In vivo assessment of payload biedistribution using binder-barcode platform

{0272} The present example demonstrates a method to determine the overall distribution

of a barcoded payioad across a diverse set of fissues using a mouse model.

10273} A poot of purified payloads is injected intravenously wito a BALB-6 mouse. After
at least 24 hours, different tissue samples, such as liver, lung, and brain, are taken from the
organism. The tissues are then processed into a single-cell suspension via vigorous shaking with
beads. The suspension is then lysed using a lysis buffer to liberate the barcoded pavicads {e.g.,
barcoded proteins) contained within the tissues. The lysed suspension is then puntied using a
universal tag affinity reagent contained within the paylioads to separate the barcoded

payicads. Purified barcoded payioads are then immobilized, and barcode decoding is performed
according to method described 1w Exarople 1. The CDR3 sequence counts, determined via NGS,
are then utilized to determine the presence and total concentration of each barcoded payload in
each samiple. Payload abundance across different tissue saruples is then compared, to determine
the percent of each payload which 1s contained within each tissue. This data may then be used to

select the best payload with specific biodistribution properties.

Example 6; In vitro demonstration of recovering known misture of unmodified antibodies

{0274} The present example demonstrates how a known mixture of antibody proteins
with no barcode attached was guantified using the protein quantitation invention described

herein.

18275] Briefly, scFv binders to the antibodies were generated using methods known to
those skilled in the art. The binder were then cloned and displayed on phage as described in
Example 1. The two antibodies of interest were expressed in CHO cells and purified from the
media using Protein A affinity chromatography. Antibodies were mixed together in known
proportions (FIG. 7A). Antibodies were then captured using 50 pl. anti-Human Fe magnetic
beads and incubated in PBS. The antibodies were then subject to phage assessment as described
in Example 1, and the relative abundance of each antibody estimated using the algorithm
described in Example 8. An accuracy of pearson .96 at determining the relative concentration of

these two antibodies in varying proportion mixtures was caleulated (FIG. 7B).
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Example 7; fu vifro demonstration of recovering known mixture of antibedies in presence

of serum

{8276} The present exarople demonstrates how a known mixture of antibody proteins
with barcodes contained within internal regions of the protein sequences was quantified in mouse

serum using the protein quantitation technology described herein.

102771 Briefly, antibodies were produced as described in example 6, and a similar
experiment was performed, except after production, the antibodies were mixed with mouse
serum, incubated at 37°C for 30 minutes, and then captured using anti-Fo magnetic beads (FIG.
3A}. The immobilized barcoded antibodies were then contacted with a pool of binding agenis
(i.c.. binding agents with binders expressed on them), and decoded to CDR3 sequence counts as
described tn Example 1. The CDR3 sequence counts, determined via NGS, were then utilized to
determine the presence and total concentration of each barcoded antibodies in the sample via
decoding (Example 8). The relative concentration of three antibodies was estimated with a
spearman of 926 across 3 mixtures of antibody concentration as shown in FIG. 8B and FIG.
&C. These resulis show the ability using technologies described herein to rank the antibodies
present in a sample with high accuracy after incubation with serum 1.e. in a complex

environment,

Example 8: Detailed description of the decoding algorithm used to infer barcode

abundance

Method of inferving barcode amounis:

[0278] Betore decoding an unknown sample, a set of barcodes and its interaction with a
binder pool {i.e. phage binder pool) must first be characterized. This is done by decoding a set of
known samples under known conditions. The binder pool and experimental conditions is held

fixed between all samples.

18279} To characterize a set of barcodes, we measure a set of fingerprints, one for each

barcode. A fingerprint represents the ideal readout of an individual barcode. Roughly speaking, it
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is the spectrum of affinities between a given barcode and all the binder species in the pool A
fingerprint can be estimated by decoding multiple identical samples containing purely one
barcode, averaging together the readouts of the replicates, and rescaling accordingly.
Alternatively, fingerprints can be learned by decoding samples containing known mixtures of
barcodes and deconvoluting appropriately to isolate individual fingerprints. Together, the
fingerprints of a set of barcodes is known as a “fingerprint matrix”.

{0280} Once the fingerprint matrix of a set of barcodes is determined, it can be used to
infer the barcode composition in an unknown sample. The decoding algorithm accomplishes this
by fitting the readout of the unknown sample to a linear combination of fingerprints. This is
described in further detail in the algorithmic section described herein. A key assumption of the
algorithm is that the decoding process is linear: if a sample contains two barcodes mixed in equal
proportions, it i3 assumed that 1ts readout 1s equal to the sum of the fingerprints of the two
barcodes (plus noise). More generally, the readout of a mixture of barcodes 1s assumed to be the
sum of the fingerprints of each barcode, appropriately weighted by its prevalence in the mxture.
This assumption has empirically been found to be true.

10281} The task of barcode quantification has varying levels of difficulty. From easiest to

hardest, these include
e Hinary classification: detecting the presence or absence of a barcode in 2 sample
¢ Rank-order quantification: ranking barcodes from most to least prevalent in a sample
» Relative quantification: determiuning the ratios between barcodes in a sample
e Absolute quantification: determining the absolute amount of each barcode in a sample

10282} in this Example, absclute quantification is discussed in further detail.
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Muathematical mode! of decodine:

{0283} The decoding process can be represented with the following mathematical model,

where:

x is a length-n vector representing the woput sample and each entry is the amount of a barcode
species in units of ng; y 1s a length-m vector representing the bound binder fraction and each
entry 18 the number of particles of a binder species in untts of pfu; z 18 a length-m vector

representing the NGS readout and each entry is the number of counts for a binder species.

{0284} The bound binder fraction is modelled as a linear combination of fingerprints, and

the NGS readout is modelled as multiplying the bound binder fraction by a conversion factor:

where 4 is the fingerprint matrix, an m by # matrix with units of pfu bound per ng of barcode.
The *j7’ entry represents the propensity for barcode 7 to bind binder ; in the binder pool; 5718 the
conversion factor between pfu bound and number of NGS reads for binder species j; &7 18 noise

assoctated with the binding steps; &2 is noise associated with the post-binding steps.

{0285] The model assumes that binding between barcodes and binders is linear. In other
words, if a sample contains a mixture of barcodes, its readout is assumed to be equal to the sum
of the fingerprints of the mdividual barcodes, weighted by the relative barcode abundances. In
Appendix A we provide a detatled biophysical model which justifies the linear assumption under
one key condition: the amount of available binder cannot be significantly depleted by binding to
the barcodes in the sample. Thus, as in typical immunoassays, the binding agent must be in

excess and cannot be the himiting reagent.

Fingerprint mairix 4.
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{6286} Each column of the mn-fingerprint matrix is a fingerprint. Bach fingerprint
represents the ideal, properly normalized readout of a pure barcode. The entry 4 represents the

countribution of the j’th binder to the fingerprint of barcode 7.

{0287} The fingerprint of a barcode depends on the binding affinity to all the binders in
the pool as well as the relative abundance of each binder species in the pool. Furthermore, the
fingerprint is sensitive to the binding, equilibration, and elution steps. In the siraplest case, the
fingerprint matrix is given by

Ajz’ = (/?f:/K,z
where ¢ 1s the concentration of binder j in the binder pool, and K15 the dissociation constant of
the complex between barcode 7 and binder j (see Appendix A}. In more complicated cases, Ay
could also include effects of adhesion to surfaces, unbinding during washing steps, etc.
0288} The matrix product of 4 with a barcode mixture x gives the composition of the
ideal bound binder fraction (i e. in absence of noise), 1n units of number of phage particles.
[0289] The fingerprint matrix can be determined from measuring the readout of multiple
known samples. Multiple replicates are performed to average over noise. In addition, the
fingerprints are properly scaled, either with respect to one another or 1o an absolute standard (see

the Normalization section).

Conversion faciors s;.

10296} The post-binding steps introduce a conversion factor between the number of
bound phage particles to the number of NGS reads. This 1s represented by s, Tn the stmplest

case, 5y is identical for all binder species and represents an overall normalization,

s=0/ 2}9
j=1

such that the total number of reads/counts 1s C. This models the situation where there is some
sort of bottleneck 1n the processing, such as saturation of the propagation culture, such that the

end result is a fixed number of reads, irrespective of the amount of bound phage. In a more
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complicated case, sy could depend on the binder species, retlecting amplification bias or

differential phage fitness in propagation.

{0291} In the case where the conversion factor 1s identical for all binder species, it1s a
single number which must be determined on a sampie-by-sample basis. This can be done by

using a DNA sequence spiked in at some point of the process (as described herein).

Noise ¢

{0292} Noise sources are represented by the terms 7 and &2, In the absolute simplest case,
&7 18 absent and s #2 18 Gaussian noise of fixed variance, in which case prediction can be done
with ordivary least-squares regression. In reality, the noise arises from multiple, non-Gaussian
sources, as detailed in the sections above. These include log-normal noise involved with
exponential steps, such as phage propagation and PCR amplification, Poisson noise due to finite
sequencing depth {(and possibly stochasticity in binding/elution at low concentrations), and

(Gaussian noise from all sorts of other processes, such as sample degradation, etc.

Conversion from read counis to phage counis:

18293} One feature of the NGS is that the readout is a relative measurement: it gives the
ratio of abundances between different binder species, but vot necessarily the absolute
concentrations of binder species. To obtain an absolute readout, the raw readout must be divided

by a conversion factor between the number of phage particles bound and the NGS read count.

{0294] Without knowing the conversion factor, it is only possible to determine the
relative abundances of barcode in a sample (i.e. proportions). Absolute quantification requires a

reference of known concentration {erther barcode or binder) to be spiked into the process.
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Methods of absolute quantification:

Spiking in a phage ladder in elute:

{0295} One method of normalizing is to add a unigue binder species into the elute at a
known concentration, Vspien. Ehis reference species should be distinct from the existing binders
in the pool. In the subsequent steps (where the eluted phage are propagated, DNA extracted,
PCR’ed, and sequenced), the reference phage will be amplified by (ideally) the same factor as

the other phage in the pool, i.e.
Zopike—in T S " Vspike—in

{0296} The conversion factor can be estimated by dividing the number of reads

corresponding to the reference phage by the (known) concentration at which it was added, 1.e.

§ =

y_x“pikemim’izspikewin

18297} A generalization is to spike multiple binder species into the elute. Each reference
species can be spiked in at a different concentration. If the concentrations are evenly spaced, this
forms a “phage ladder”, in analogy with ladders used in gel electrophoresis. To estimate the
conversion factor, the number of reads of each reference sequence can be compared to the
{known} concentration at which it was added to the elute. Averaging across the species then

yields a more precise estimate of the conversion factor.

Spiking in barcode into sample:

{0298} Alternatively, a reference barcode of known concentration can be added to the
sample at the beginning of the decoding process. This reference barcode should be distinct from
the existing barcodes in the sample. The decoding algorithm can use the raw readout to
determine the proportions of all barcodes within the sample, including the reference and the
sample barcodes. By dividing the reference barcode concentration by its predicted proportion, a
barcode conversion factor can be determined. Multiplying all the predicted proportions by this

factor then vields the absolute abundances of barcode.

91



CA 03236602 2024-04-24

WO 2023/081695 PCT/US2022/079134

{46299} Note that this method is only applicable for decoding an unknown sample after a

set of properly normalized tingerprints has been determined.

Scaling fingerprints:

10300} An important subtlety is that readouts have to be scaled even in the case of
relative quantification. Specifically, the fingerprints of a set of barcodes must be properly scaled
with respect to one another. Intuitively, this 1s because raw, unscaled fingerprints cannot be
directly compared between barcodes; the read count of a binder has a different meaning in the
context of a different barcode’s fingerprint, because each barcode has a different conversion
factor between bound binder count and read count. To ensure that fingerprints are measured in
the same units, each unscaled fingerprint rust each be scaled by {the inverse of) its conversion

factor.

{0301} To ilhustrate this, consider a case with two barcodes. Suppose that, due to
differences in binding affinity across the binder pool, the total amount of binder bound to 100ng
of barcode 4 is 10 times greater than that bound to 100ng of barcode &, However, due to the
nature of the method, the raw readouts end up having the same number of reads. In this example,
one NGS read in barcode 478 raw fingerprint corresponds to 10 reads in barcode 57s raw
fingerprint. The conversion factors are different. Now consider a sample containing a 11
mixture of the two barcodes. Due to the difference n affinity, the bound binder fraction in this
sample is 10:1; consequently, the number of NGS reads corresponding to 4 and B would also be
ina 10:1 ratio. In other words, the readout is proportional to {0a+8, where a is the raw readout
of A and 5 is the raw readout of 8. On the basis of this, one would come to the incorrect
conclusion that 4 and 5 are in a 10:1 ratio. To correct for this, the raw fingerprint of barcode 4
must be multiplied by a factor of 10, compared to B, to obtain a correctly scaled fingerprint,
a'=i0a and b'=b Now, when the two barcodes are mixed in equal proportions, the correct result
is determined: the readout is an equally weighted mixture of the two correctly scaled

fingerprints, ™+ 6"

{6302} This example shows that the relative scaling factor between barcodes’ raw

fingerprints can be determined by measuring the readout of 2 known mixture of the barcodes. If
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the barcodes are mixed in equal proportions, the composition of the mixture readout will be each
raw fingerprint, weighted by their scaling relative to each other. {(Note that this gives only the
relative conversion factor between the barcodes and not an absolute conversion tactor to absoluie

barcode quantities.}

The decoding algorithm:

[0303] There are two phases of the decoding algorithm:

e “Training phase”: Learn the fingerprint matrix 4, by measuring the readout of a number

of known samples

¢ “Testing phase”: Predict the barcode amouuts in an unkoown sample by measuring the

readout and comparing it to A

Training phase: learning the fingerprint matrix

[0304] In the training phase, the fingerprints of a set of barcodes are deterrined by
measuring the readouts of a set of samples with known composition. The fingerprints must be
correcily scaled with respect to one avother. One method of measuting the fingerprint matrix s

outlined below.

18305] First, a set of samples, each containing purely a single barcede are prepared. Each
sample is decoded. The fingerprint of each barcode 15 estunated by taking multiple replicates of a
barcode and averaging together their readouts. The error is reduced if more replicates are

averaged. This yields an unscaled fingerprint for each barcode.

[0306] Next, the fingerprints are cotrectly scaled with respect to each other. This s doue
by nwltiplying each of the unscaled fingerprints by a scaling factor. To determine the scaling
factor of each barcode, a sample consisting of all barcodes mixed in equal proportion is decoded.
Theoretically, this readout of this sample should be the sum of the normalized fingerprints of all
the barcodes, weighted equally. However, if we fit this mixture readout to the set of

unnormalized fingerprints determined from the previous step, the weights of the barcodes would
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not be equal. The coefficients to the linear {it are precisely the factor by which each barcode’s
fingerprint should be multiplied by to obtain a correctly normalized fingerprint. By averaging
together multiple replicates of this, a more precise estimate of the scaling factors can be

determined.

{6307} This method is detailed further below. Let 4 be the unscaled fingerprint matrix
obtained from averaging multiple unscaled measurements of single barcodes. Each column
should sum to a fixed number of reads, so the units of A are counts per million. The correctly
scaled fingerprint matrix A4 is obtained by multiplying each column of A by a rescaling factor 5,
such that A = AS, where 5 is a n X n diagonal “rescaling matrix”. Here §}; is the scaling factor
for the {"th barcode, with units of pfu eluted per count per million. Let v be the readout of a
mixture of known composition x. Une way to determine scaling factors is to use the unscaled
fingerprint matrix to infer a set of “biased” predictions as ¥ = ATy = SATy, where Ais the
pseudoinverse of A (see the prediction section below). The ratio of the “biased” prediction to the
actual amount 15 an estirvate of the scaling factor: §; = X /x;. Multiplving each unscaled
fingerprint by this scaling factor gives our best estumate of the properly scaled fingerprint A =

AS.

{0308} Note that there are other methods for measuring the fingerprint matrix. This
present method only uses the single-barcode samples to deternune (vunormalized) fingerprints,
and the mixture samples to determine the scaling factors. More sophisticated methods may use
uneven nuxtures to determing scaling factors and/or use the information in these samples to

better estimate the fingerprint (beyond just learning its scaling factor).

Testing phase: predicting barcode amounts in unknown samples

10309] In the testing phase we are supplied with the readout y of an unknown sample x
and we aim to 1nfer its coroposition, ¥. This is done by fitting the readout to a linear combination
of fingerprints, y = AX, where A 1s the (properly scaled) fingerprint matrix learoed from the

training phase.
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{0310} The fitting 1s done by choosing a set of coefficients xj, which minimizes a loss
function. The loss function measures the deviation between the expected and measured readout.
The expected readout is the matrix product Ay, based on the determined fingerprints and

proposed mixture coefficients. In the simplest case, the loss function is a sum of squared errors,
oy . m n o s N2 & o iy 2
(2) = Die(i=a 48—y = [JAX — yll;

and the inferred mixture composition is the minimizer of this loss, X = argmin L{x). If the
number of binders is greater than the number of barcodes, then As=v is an overdetermined system

and there is a unique mimmizer of the loss. The solution is given by

=A%y
where A™ = (AT A)7*A" is the Moore-Penrose inverse of the fingerprint matrix. If relative
abundances (proportions) are desired, the coefficients can be normalized to sum to 1

{8311} Note that the L2 loss function above 1s the siraplest case. It is {proportional to) the
negative log likelihood in the case where &/ 15 absent (no noise in binding) and ¢ 1s Gaussian
noise of fixed variance. To model more realistic forms of noise, other loss functions can be

chosen.

Appendix A: Biophysical model of binding process

{0312} Let n be the number of barcoded protein species in a sample, and let x;, § =

concentrations of each decoder species added to the decoding well. Suppose that any decoder can
interact with any barcode in a one-to-one stoichiometry to form a bound complex. A total
number of nm such complexes can be formed, one for each barcode-decoder pair. Let ¢y, =
1,...,n,§ = 1,...,m be the concentration of a complex between barcode { and decoder §, and let
K;; be the equilibrium dissociation constant characterizing the affinity of this interaction, with

A(;binding = —RT in Kl]
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{6313} For any decoder species, we assume that the amount which binds to the sample
and subsequently eluted is given by y; = 312, ¢y, the bound complexes of that decoder summed
over all possible barcode pairs.

{0314} in the simplest case, we assume that each species is an ideal solute in a difute
solution, and that the binding between barcodes and decoders is allowed to approach
thermodynamic equilibrium. At equiitbrium, some fraction of the decoders will bind to the
barcodes, but there will still be remaining unbound barcodes, with concentrations X;,1 = 1,...7n,
as well as unbound decoders, with concentrations d;, f = 1,...m.

[0315] The equilibrium state 18 given by minimizing the overall free energy of the

systenm. This is shown to be equivalent to solving the following set of equations:

Ky =%djoegfori=1.. nj=14L....m

{031 6] The first equation ensures the conservation of mass: the total amount of a barcode
species 1s the unbound amount plus the amounts bound in complexes with all possible decoder
partners. The second equation 18 an analogous statement for the decoders. The last equation is the
definition of an equilibrium constant of a barcode-decoder pair.

103171 The known values are the equilibrium constants Kj;and the x; and d, representing
the total concentration of each species of barcode and decoder, respectively, added to the well,
The unknown variables are X, Jj, and ¢;;. The values of the unknown variables are determined

by solving the system of equations above.

A linear approximation

{0318} In the decoding process, a decoder pool with fixed values of K; and d; is added
to a sample of unknown barcode composition, x;. The cbservable ocutput of the binding process

is the amount of each decoder species which binds to the sample, y; = 311, ¢;;. A key question
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of the binding process 15 how the input, the barcode concentrations x;, affects the output, the

bound decoder amounts y;.

{0319} in general, the system of equations above is non-linear, but when certain
conditions are met, the binding process can be well approximated by a set of linear equations.
The decoding process is greatly simplified if the underlying equations are linear. A linear system

implies that, at the least:

1y If the concentration of a barcode 18 doubled, the decoders bound to that barcode are all

correspondingly doubled. {no saturation)

2} Iftwo barcodes are mixed together, the decoders bound to the mixture are the sum of the

decoders bound to each barcode alone. (no competition)

These two criteria can be thought of as linearity of single and multiple barcode detection,

respectively. They are necessary, but not sufficient conditions.

13320} To see how these criteria play in practice, consider the following binding
situations which violate one or more of the criteria. Suppose that the decoder 13 the limiting
reagent in a one-to-one stoichiometry of barcodes and decoders. Above a certain barcode
concentration, all the available decoders would become saturated; an increase in x; would not
lead to a proportional increase in ;. Thus, to avoid saturation, the barcode concentrations should
be kept below the Kd of the interaction {or the decoder concentration, whichever is greater - sge

below).

{0321} As another example, consider a situation where two barcodes A and B both have
attinity for a certain decoder D, but barcode A has a much stronger affinity than barcode B. In
the absence of A, the binding of barcode B has a certain binding curve. However, if there is
enough A to deplete much of the available D, the binding of barcode B to the remaining D will
be significantly altered. This 1s a situation where A and B compete for available decoder D
Note, however, that if the binding of A did not deplete the amount of D remaining in the pool,
then the binding between B and D would not be altered by the presence of A. The competitive

behavior occurs only in situations where the available D is significantly consumed by binding to
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A - if A is highly abundant and/or the A-D affinity 1s strong. In both examples of non-linear

situations, one or more decoders in the pool is significantly depleted by binding to barcodes.

{0322} These examples indicate that the binding process is linear when a small fraction
of the decoding pool is bound to the sample. Indeed, if this condition is met, the equations above
can be simplitied mnto a simple linear system. Under this assumption, the amount of unbound
decoder fi_,- is well approximated by the total amount of decoder, d;. If we further assume that the
bound complexes deplete a small fraction of the available barcodes, then the system of equations

simplifies to
and the output can be represented with a simple matrix multiplication,

_____ D - —
¥ = E-di:l A},—i—xi with A'i = djl/KLj

Example 8 Assessment of absolute payload abundance of a single test barcode using a

reference barcede {or spike-in barcode}

10323] The present example demonstrates a method to determine absolute payload

abundance of pavloads in a pool using a reference barcode and barcode decoding.

{0324} FIG. 10A shows a schematic of an experiment. A single test barcode attached to
payload was assayed at several concentrations, ranging from 0 ng/mL to 1250ug/ml. In the same
sample, a “spike-in” barcode attached to a payload (1.e. a reference barcode) was added to each
assay mixture at 250ng/mL. Various concentrations of a test barcoded payload were contacted
with binding agents {i.e. binding agents with binders expressed on them} and decoding was
performed as described herein. Prediction of a reference or “spike-in" barcode was used to
determine an absolute arvount of a test barcode, and by extension a barcoded payload, being
measured {see Example 8} FIG. 108 shows a plot of measured absolute quantities of the test
barcode (right bar) compared to known input concentrations of the test barcode (left bar) for each
titration of the test barcode. The Y-axis is a logarithm of the test barcode concentration in

nanograrns per nulliliter (ng/mL). FIG. 10C shows results of determination of absolute
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concentration for 6 different barcoded payloads. The plots show known input concentrations (left

bar) and measured concentration {right bar) for six (6} different barcoded payloads.

Example 10; Simultaneous in vivo assessment of phenotypes of payloads using binder-

barcode platform

10325} The present example demonstrates a method to determine simultaneous i vivo
assessment of phenotypes of payloads using a binder-barcode platform described herein. In
some embodiments, a phenotype includes pharmacokinetic {or clearance} data as described

herein,

{6326} FIG. 13A0s a schematic of 8 method to detect and/or quantity and/or characterize
fourteen {14} exemplary payloads {e.g., proteins) in a pool using a binder-barcode platform
described herein. Fourteen (14) exemplary binder molecules were produced with different
barcodes as described herein (“binder-barcode particles”). Binder-barcode particles were
injected as a pool into wild-type (wi} BALB/c mice. At timepoints 30 min, 6 hours, 24 hours,
and 48 hours, blood was collected from individual mice {(n=3 per timepoint}, and serum was
extracted. Binder-barcode particles were captured and subjected to the decoding procedure as

described.

{0327} Fi(z. 13B shows simultanecus in vivo assessment of clearance phenotypes of
payloads using a binder-barcode platform described herein. In particular, FIG. 13B shows plots
of clearance of multiple payloads, measured simultaneously and grouped by rate of clearance
phenotype {e.g., slow vs. fast clearance} FIG. 13B (left) depicts controls with known properties
that were measured. FIG. 138 (center) depicts pavloads identified as having slow clearance
properties over time. FIG. 13B (right) depicts payloads identified as having fast clearance
properties over ttme. Data was normalized to 100% of injection volume for each binder-barcode

particle.

13328] Accordingly, the present example confirms that a binder-barcode platform

described herein can be used for simultaneous characterization of phenotypes 7 vivo.
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Example 11: Simulianeous in vivo assessment of phenotypes of payloads in multiple tissues

using binder-barcode platform

{0329} Among other things, the present disclosure provides an insight that on-target, off-
tumor toxicity 18 a biodistribution challenge. The present example demonstrates a method to
determine simultancous 7 vivo assessment of phenotypes of payloads in multiple tissues using a
binder-barcode platform described herein. In some ernbodiments, a phenotype includes
biodistribution data as described herein. In some embodiments, a phenotype includes
pharmacokinetic {clearance) data as described herein. In some embodiments, a phenotype

includes pharmacokinetic data and biodistribution data as described herein.

10330} FIG. 14A is a schematic of a method to detect and/or quantify and/or characterize
thirty-six (36} exemplary payloads {e.g., proteins) in a pool using a binder-barcode platform
described herein. Thirty-six (36) binder molecules were produced with different barcodes
{(“binder-barcode particles™). Binder-barcode particles were injected as a pool into tumor bearing
NSG mice, which had been previously implanted with two tumor cell lines (Tumor 1, Tumor 2},
At timepoints 30 min, 6 hours, 24 hours, and 48 hours, blood and tumor tissue was collected
from individual mice (=24 per timepoint}. In some embodiments, other tissue can be harvested,
including lung, hiver, brain, etc. Tissue was lysed using standard lvsis buffer. Serurm was
separated from blood. Binder-barcode particles were captured binder from each tissug and

subjected to a decoding procedure as described herein.

{8331} FIG. 14B 1s a heat-map of all binder-barcode particle data collected as described
herein. Rows ndicate different binder constructs identifiers (IDs) that correlate to binder-barcode
particles tested by the present example. Columus indicate data for a mouse across each time
point for serum, Tumor 1, or Tumor 2. Color intensity indicates relative units of drug as
measured via a decoding procedure described herein. Color intensity indicates a normalized

readout of relative concentration as measured via next generation sequencing (NGS).

{6332} FIG. 140 depicts plots of binder-barcode particles described by FIG. 148 using a
decoding procedure described herein. A diversity of properties was simultaneously measured.

For example, binder-barcode particle P14 A5 was rapidly cleared from serum, with minimal
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accumulation in Tumor 1 or Tumor 2, while binder-barcode particle P17 _A10 was more slowly

cleared and maintained 1n tumor 1 over time,

{6333} Accordingly, the present example confirms that a binder-barcode platform
described herein can be used for simultaneous characterization of phenotypes of payloads across

multiple tissue types i vivo.

Example 12: Simulianeous in vivo assessment of phenotypes of payloads using binder-

barcode platform

{0334} The present exarmple demonstrates a method to determine simultaneous i vive
assessment of phenotypes of payloads (e. g, proteins) using a binder-barcode platform described

herein. In some embodiments, a phenotype is a half-life measurement as described herein.

13335] FIG. 15A depicts a plot showing FLISA quantitation of two groups of payloads
{Group 1. protein payload with no barcode; Group 2: a pool of eight {(8) binder-barcode particles
where each particle inchudes the same protein payload used in Group 1, and each particle is
barcoded with a different barcode). Group 1 was injected into a cohort of wild-type (wt)
BALB/c mice. Group 2 was also injected into a cohort of wild-type (wt) BALB/c mice. At
timepoints & hours, 24 hours, and 48 hours, blood was coliected from individual mice (n=3 per
timepoint), and serum was extracted. ELISA quantitation showed similar measurements between
Group | and Group 2, confirming that barcode does not affect paylcad function. FIG. 15B
shows a plot depicting simultaneous and individual assessment of eight (8) distinct entities in
Group 2 using a decoding procedure described herein, FIG. 15C shows a comparison of half-life
measurements for Group 1 and Group 2. Half-life measurements for Group 1 was quantified
using ELISA (dashed line). Half-life measurements for Group 2 was quantified using a decoding
procedure described herewn (bars). As shown in FIG. 15C, vanation in half-life measurements
across different binder-barcede parsticles within a pool can be resolved using a binder-barcade
platforro described herein. Moreover, ELISA cannot perform stimultaneous measurements of

phenoctypes in one experiment.

{0336} Accordingly, the present example confirms that a binder-barcode platform

described herein can be used for simultaneous, accurate characterization of phenotypes in vivo.
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Moreover, the present example confirms that attachment of a barcode to a payload using a

method described herein does not disrupt in vive properties of a payvload. .

Example 13: Sensitivity and dynamic range of binder-barcode platform

{8337} The present example demonsirates a method to determing sensitivity and dynamic

range of a binder-barcode platform described herein.

{0338} An array of ninety-six {96} mixtures comprising ten {10} to thirty-five (35)
barcoded payloads {e.g., proteins}, with each barcoded payload having a known concentration
between 1 picogram (pg) and 1 microgram {ug), was designed to deternune sensitivity and
dynaroic range of a binder-barcode platform described herein (FIGS. 16A-~168). Each data pownt
in F1G. 16B represents a comparison between a known concentration of a barcoded payioad
particle from one of the ninety-six {96) distinet mixtures and a concentration determined by a
decoding procedure described herein. As shown in FIG. 168, payloads were quantified across a
10,000-fold range of concentrations. FIG. 168 also shows payloads down to 0.1 nanograms (ng})

were also quantified.

18339} Accordingly, the present example confirms that a binder-barcode platform
described herein can be used for simultaneous, sensitive characterization of barcoded payloads

across a broad dynamic range of concentrations in diverse mixtures.

Example 14: Comparison of in vifro and in vivo assessment of phenotypes of payloads using

binder-barcode platform

18340} The present example provides an insight that # viro models sometimes fail to
accurately model @ vivo environments. Among other things, the present disclosure provides an
insight that certain in vifro systems can be limited {e.g,, with respect to thetr modeling of i vive
performance} by one or more of the following: two-dimensional monolayer of in vifro models
versus complex three-dimensional architecture of in vive environments, differences in target post

translation modification or accessibility, differences in gene expression, absence of stromal cells
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and/or extraceltular matrix, lack of circulation and diffusion from vasculature, or off-target and

antigen sink effects not modeled in i vifro models.

10341} Binder-barcode particles tested in Example 11 were also tested i an in vifro T
cell activation assay (data not shown). A binder-barcode particle that exhibited highest T cell
activation in vifro exhibited poor tumor tissue accurnulation and rapid clearance in vivo.

Moreover, a binder-barcode particle that exhubited wodest T cell activation in vifro exhibited

,
high tumor accumulation and slow clearance in vivo. Accordingly, the present example confirms
that a binder-barcode platform described herein can be used to identity binders with unexpected
in vivo properties. Moreover, the present example confirms that a binder-barcode platform
described herein can be used to select therapeutic candidates exhibiting desirable phenotypes in

VIVe.

Example 15: Barcode does not significantly affect payload proeperties

{0342} The present example confirms that a barcode has relatively no effect on payload
{e.g., protein} properties. In some embodiments, a property includes payiocad atfinity as
described herein. In some embodiments, a property includes payload production (or yield) as

described herein.

{0343} Affinity and production {or vield) of a payicad (e.g., protein) with and without a
barcode were assessed using biolayer interferometry (BLI). Ten different barcodes were tested.
Affinity of a barcoded payload exinbited similar atfinity of a payload without a barcode, as
measured by BLI {(data not shown). Moreover, payload production {or yield) of a barcoded
pavload exhibited similar pavioad production {or vield} of a pavload without a barcode, as

measured by BLI {data not shown).

{0344} Accordingly, the present example confirms that payload performance 1s not
significantly impacted by a barcode. Moreover, the present example confirms that payload

production is not significantly impacted by a barcode.
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OTHER EMBODIMENTS

10354} 1t 15 to be appreciated by those skilled in the art that various alterations,
modifications, and improvements to the present disclosure will readily occur to those skilled in
the art. Such alterations, modifications, and improverments are intended to be part of the present
disclosure, and are intended to be within the spirit and scope of the invention. Accordingly, the
foregoing description and drawing are by way of example only and any invention described in

the present disclosure if further described in detail by the claims that follow,

{0355] Those skilled in the ast will appreciate typical standards of deviation or error
attributable to values obtained in assays or other processes as described herein. The publications,
websites and other reference materials referenced herein to describe the background of the
invention and to provide additional detail regarding its practice, including those listed in the

above References section, are hereby incorporated by reference in their entireties.

{0356] It is 10 be understood that while embodiments of the invention have been
described in conjunction with the detailed description thereof, the foregoing description is
intended to illustrate and not lumit the scope of the invention, which 1s defined by the scope of
the appended claims. Other aspects, advantages, and modifications are within the scope of the

following claims.

EQUIVALENTS
{0357} Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, mwany equivalents to the specific embodiments of the invention
described herein. The scope of the present invention is not intended to be limited to the above

Description, but rather is as set forth 1n the following claims:
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Table 1: Table providing exemplary list of binder and barcoede nucleic acid sequences
SEQ IB NO. 1) NUCLEIC ACID SEQUENCE

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCGCGGACCCATTAGACGAGTGGCGACGCCTATCTGTT
COQACGTCTOCOOTCACTOCGOGLCAGGUTACGTTAGTGACCGTGAGT
TCTGGTGGTTCTTCTCOTTICTTCTAGCAGCOGGCGOTGOCGGCTOTGG
CGGCGGLGETGAAATTGTTCTGACCCAGAGCCCGGLGACCOTGTCT
TTAAGCCCAGGTGAACGTGCGACGOTGTCTTGTCGLCGCGTCTCAATC
TGTGTCTAGCTCTTATTTAGCGTOGGTATCAACAAAAACCAGGCCAAG
CCCCGOGTCTGTTAATTTACGGTGCCAGUTCTCGUGCCACGGGCATT
CCOGCCCOGTTTTAGCGGTAGCGGCAGCGGTACGOATTTTACCTTAAC
GATTAGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTIGUGAG
GCCTOCCGOAGTCTGACACCCGTATTTTCGOTCAAGGTACCAAGGTGG
SEQ D NG de-001 AAATTAAA

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCGCOGOGGTTCTACGTACGACGTTTGOGOGTCAGTGGGE
CCAAGGTACCTTAGTGACCGTGTCTTCTGOGTOGGCAGCAGCCGTTICTT
CTTCTTCTGOTGOCGG TGO TAGCGGCGGCGETOGCOAAATCOTGEY
GACCCAAAGCCCGOGUCACCOTGAGCCTGAGCCCGGGCGAACGCGCC
ACCTTATCTTGCCOTGCOTCTCAGTCTOTTTCTAGCTCTTACTTAGCS
TGOTACCAGCAAAAACCAGGCCAGGCCCCACGTTTACTGATCTACG
GCGCGAGCTUTCGTGCCACGGOTATTICCAGCCCGUTTCAGCGGLAG
COGGTAGCOGOCACCCGACTTTACCCTGACGATCAGCCOGTCTCGGAGCCA
GAAGATTTCGCCGTTTATTACTGTCAGGTTTGGGATAACAATGTGGT
SEQID NG, 2 de-G02 TITTGGTCAAGGTACCAAAGTGGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEG ID NO. 3

de-B03

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCOCGOUTICTACGTACGACOGTTTGOGGTCAGTGGGG
CCAAGOTACCTTAGTGACCGTGTCTTCTGUTGCCAGCAGCCGTICTT
CTTCTTOTGOTGGOGGTGETAGCGGLGGUGETGGUGAAATCGTGEY
GACCCAAAGCCCGOCCACCOTCGAGLCTOAGCCCGOGLCGAALCGCGCC
ACCTTATCTTGCCGTGCOTCTCAGTCTGTTICTAGCTCTTACTTAGCG
TGOTACCAGCAAAAACCAGGCCAGGUCCCACGTTTACTGATCTACG
GCGCCGAGCTCTCOGTGUCACGOOTATTCCAGCCCGUTTCAGCGGCAG
COGGTAGCOGCACCGACTTTACCCTGACGATCAGCCGTCTGGAGCCA
GAAGATTTCCCCOTTTATTACTGTCAGOTTTGOCCATTCTAGCAGCGG
TOGTGOTTTTCOGTCAGGGCACCAAGGTTCGAGATCAAA

SEQ ID NO. 4

de-004

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCGCGCACGGTOGUGTACGAACTCTCGLGOUTGGAAAG
CCTTAGATTACTOGGGGCCAGTGGOGUCAAGGTACGCTGGTGACCOT
GTCTTCTGOTCOTICTAGCCGUTCTAGCAGCAGCGGTGELGGUGETA
GCGGCOGCGOTOOCCGAAATCOTGCTGACCCAGAGCCCGGCCACCTT
ATCTCTGTCTCCAGGCGAACGTGCCACCTTATCTTCTCGTGCCTCTC
AAAGQCOTTAGCTCTAGCTACCTOGOCGTOQUTACCAACAGAAGCLGOG
TCAAGCGCCGCGTTTACTGATCTACGGTGCOGTCTTICTCGCOCCACCG
GCATTCCAGCGUGTTTTICTGGCAGCGGCTCTGGTACCGATTTTACG
TTAACCATTTCTCOGCTTAGAACCAGAGGATTTCGCOUTTITATTATTG
TCAGGCCTOGGGACTCTACCACCCCGACGOTTOGTTTITCGGCCAAGGCA

CCAAAGTTGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 5

de-005

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCGGCGUCGETTCTTCTGCCGCCTCTGGUTTTGCCAL
CTCOCGOCCAATGGOOCCAGOGGCACCTTAGTTACCOTCGAGCAGCGOT
GGTTCTTCTCOCAGCTCTTCTAGCGGCOGOGOTGGCAGCGGTGGEGE
CGGCGAGATTIGTGTTAACCCAGAGCCCGGUGACCCTGAGCTTATCY
CCGOGTCAGCOCTOCGACCTTAAGCTOTCGLGCCAGCCAATCTGTTA
GCTCTAGCTACCTGGCCTGGTATCAGCAAAAGCCGGOTCAGGCCCC
ACGTCTGCTGATCTATGOGTOCUTCTAGCCGOGCCACGGOTATTCCGG
COCGCTTTAGCGOUTCTGGCAGCGGCACGGACTTTACCCTGACGATC
AGCCOTTTAGAGCCAGAAGACTTCGCOGTTTATTACTGCCAGACGTG
GGGCOCCGCCTCTGGCOTOTTTGOTCAAGGTACGAAAGTTGAAATT
AAN

SEQ ID NO. 6

de-006

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCAAAGACGAGOTTTGGATCGCCGCCTTCGATTATTG
GGOTCAATGGGGUCAAGGLCACCCTGOGTTACGOGTTAGCAGCGGLGGT
TCTTCTCOCTCTICTAGCTCTGGTGOCOGCOGOITCTGGUGGLGETEG
CGAAATTGTTCTGACCCAAAGCCCGGCGACCCTGAGCCTGAGCCCA
CCTCAACCCGCCACCCTCAGCTGTCOTCCCTCTCAAAGCGTTICTTC
TAGCTACCTGGCCTGOTATCAACAGAAACCAGUTCAGGCCCCGEGC
TTACTGATTITATGGTGCOTCTTCTCGCGCGACGGOTATCCCAGCGLG
TTTTTCTOGCAGCQGCTCTGOLCACCGATTTCACGCTCGACCATTTICTC
GCCTGGAACCAGAGGACTTTIGCCGTTTATTACTGCCAAACCTGGGGT
ACGGOGUCACGTTGTTITTIGOCCAGGOGTACGAAGGTTGAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 7

de-007

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAGACCGCGGTGGTGACGTTGTTACCGCGGGTCG
COQGCTTCCGATTATTGOOGCCAATOGGGUTCAAGGCACCCTGETGACG
CTTTCTTICTCOTCOCTCTTCTCGTAGCAGCTCTAGCGGCGGTGGLGE
CAGCGGTGGOGGCGOGTGAAATTGTGCTGACCCAGAGCLCGGLCALG
CTGTCTITAAGCCCGOOGCGAGCGTGCCACGTTAAGCTGTCGCGLCA
GCCAAAGCGTTAGCTCTAGCTATTTAGCCTGGTATCAACAGAAGCC
AGGCCAGGCGCCACGTTITATTAATCTATGOGTOCCTCTTICTCGTGLGA
CCOCTATTCCGGCGCOCTTTAGCGGUTCTGOGTAGCGGCACCGACTTC
ACCCTGACGATCTCTCGTTTAGAGCCGGAGGATTTCGCGGTGTACTA
TTCTCAACAATATAATAATTCGCCACCAATCACGTTTGGTCAGGGCA
CCAAGOGTTCAGATTAAA

SEQ ID NO. 8

de-G08

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCAAAGGTCGCTGOGCGACTTCGACTCTTGGGGTCAGTG
GGOGUCAAGGTACCTTAGTGACCGTGTCTTCTGGTGGCAGCAGCCGTT
CTTCTICTICTGOTGGCGGTGGTAGCGGCGGOGETCOCGAAATCGTG
CTGACCCAAAGCCCOGGCCACCCTGAGCCTGAGCCCGGGCGAACGCG
CCACCTTATCTTOCCOTOCOTCTCAGTCTOTTITCTAGCTCTTACTTAG
COTGOTACCAGCAAAAACCAGOCCAGGCCCCACCTTTACTGATCTA
CGGCGCGAGCTCTCGTGLCACGGGTATTCLCAGCCOGUTTCAGLGGO
AGCGOTAGCGGCACCCGACTTITACCCTGACGATCAGCLGTCTGGAGC
CAGAAGATTTCGCCGTTITATTACTGTCAGGTTITGGGATTCTAGCAGC
GACAAACCATACGTTTTTGGUCAGGGTACGAAGGTTGAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NG, 9

de-009

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAAACGACATCTTAGCCTACGOGTAGCGCGTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAGTGTG
GGACTCTTCTAGCCGATCATTGGGTTITTICOGGTCAAGGCACGAAAGTGG
AAATCAAA

SEQ ID NO. 10

de-G10

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCAAAAACGACATCTTAGCCTACGGTAGCGCGTCTGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAAGTOTG
GGACTCTTCTAGCGATCATTIGGGTITICGGTCAAGGCACGAAAGTGG
AAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 11

de-011

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAAACGACATCTTAACGTACGGTAGCGCGTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAGTGTG
GGACGGTGGTAGCOGATCATTGGOTTITICGGTCAAGGLCACGAAAGTG
GAAATCAAA

SEQ D NG. 12

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGUCCAAAAACGACATCTTAACGTACGOTAGCGCGTTCGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAAGTOTG
GGACAACGGTAGCGATCATTGGGTTTTCGGTCAAGGCACGAAAGTG
GAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 13

de-013

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAAACGACATCTTAACGTACGGTAGCGCGTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAGTGTG
GGACTCTATCAGCGATCATTGOOTTITCGOTCAAGGCACGAAAGTG
GAAATCAAA

SEQID NG. 14

de-(14

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGUCCAAAAACGACATCTTAACGTACGOTAGCGCGTTCGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAAGTOTG
GGACTCTTCTAGCGATCATTIGGGTITICGGTCAAGGCACGAAAGTGG
AAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NO. 15

de-018

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAAACGACATCTTAACGTACGGTAGCGCGTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAGTGTG
GGACACCGAACACCCATCATTOGOTTATTCGOTCAAGGCACGAAAGTG
GAAATCAAA

SEQID NG. 16

de-016

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCAAAAACCGCTACTCTTACGGTGACTATTGGGGCCA
ATGGOGTCAGGOTACCCTGGTGACGGTTTCTAGUGGCGGCAGCTCT
COCTCTTCTTCTAGCGOTGOTGGCGOGCAGCGOTOGCGGCGGTGAAA
TTGTGTTAACCCAGTCTCCGGCCGACCCTGAGCCTGAGCCCGGUGTGA
CCGTGCCACGCTGAGCTOGCCGCCOGTCTCAATCTGTOTCTTCTICTT
ATTTAGCGTGOTACCAGCAAAAACCGGGTCAAGCOGCCACGTTTATT
AATTTATGOCGCCAGOCTCTCGOGCCACCGOGTATCCCAGCCOGTTTTA
GCGGTAGCGGLAGCGGTACCGATTITTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGGTTTACTATIGTGCGGCOTGGGATGATTT

AAGCOGOTTGOOTTTITCGGUCAGGGCACGAAGOTTGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 17

de-017

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTCTGCCAATGOTCGCTCTTCTGCCTACTTCAATCATTGGGOT
CAATGGOGCCAAGGCACCCTGOTTACGGTTAGCAGCOGCGGOTCTT
CTCGCTCTTCTAGCTCTGGTGGCGGLGGUTCTGGOGGCGETGGEGAA
ATTGTTICTGACCCAAAGCCCGOCOACCCTCGAGCCTGAGCCCAGOTG
AACGCGCCACCCTGAGCTOTCGTGCCTCTCAAAGCGTTTCTTCTAGE
TACCTGGCCTGOTATCAACAGAAACCAGGTCAGGCCCCGOGUTTAC
TOGATTTATGOTGCOTCTTICTCGUGCOACGGUTATCCCAGCOCOTTITT
TCTGGCAGCGGCTCTGGCACCGATTTCACGCTGACCATTTICTCGCCT
GGAACCAGAGGACTTTGLCGTTTATTACTGCCAACAGGCGAACAGC
TTCCCATACACCTTTGOCCAAGGTACCAAGGTGUGAGATTAAA

SEQ D NG. 18

de-(18

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCCGAACTCTAACTCTCCATCTTACTGGGGCCAGTG
GGOTCAAGGCACGUTGOTGACCGTTICTICTGGOGGLAGLCAGUCGC
TCTTCTTCTYCTGGCGGTGOTCGOCAGCOOCGUTGOUGGCGAGATTCT
GCTGACGCAGAGCCCAGCGACCCTGAGCCTGAGCCCGGGCGAGCGC
CCGACGTTAAGCTOCCOTOCCAGCCAATCTOTTAGCTCTTCTTACCT
GGCCTGGTATCAACAGAAGCCGGOCCAAGCCCCGCGOCTGTTAATC
TATGGCGCGTCTAGCCGOGCCACGGGCATCCCAGCCCGCTTITAGCG
CGCTCTGGCAGCGGCACGGATTTTACCTTAACGATTAGCCGTTTACGAG
CCGGAAGACTTCOGCCGTGTACTACTGCCACATGTGGAATGCCAGCC

GTAACCATTOGGTTITCOOTCAGGGCACCAAGGTTGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 19

de-

019

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCCGAACTCTAACTCTCCATCTTACTGGGGCCAGTG
GGUTCAAGGCACCCTGOTCACCGTTTICTTCTGGCGGCAGCAGCCGT
TCTTCTTCTTCTGGCGGTCOGTCGGCAGCGGCGHTGOCGGLGAGATTET
CCTCGACGCAGAGCCCAGCGACCCTCAGCCTCAGCCCGGGCCAGCOC
GCGACGTTAAGUTGCCGTGCCAGCCAATCTGTTAGCTCTTCTTACCT
GGCCTGGTATCAACAGAAGCCGGGCOAAGUCCCGCGCOTGTTAATC
TATGGCGCOGTCTAGCCQCGCCACGOGCATCCCAGCCCGUTTTAGEG
GCTCTGGCAGCGOCACGGATTITTACCTTAACGATTAGUCGTTTAGAG
CCOGGAAGACTTCGCCOTOTACTACTOGLCACGTOTOGGACAGCAGCG
CTCATCACTGOGTTTTCOOCCAGGGUCACGAAGOTTCAGATTAAA

SEQ ID NO. 20

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTGCCAACGTTTACCAACAAACGTGGGCGTTTGA
CCCATGGGOCCAATGGGGCCAGOGCACGTTAGTTACCGTGAGCAGC
GGTGCTTCTICTCGCAGCTCTTCTAGCGGCGGCGGTGGLAGCGGTGE
COGCGOCCGAGATTGTCGTTAACCCAGAGCCCGGCGACCOTGAGCTTA
TCTCCOGGGTGAGCGTGCGACCTTAAGCTGTCGCGCCAGCCAATCTGT
TAGCTCTAGCTACCTOOCCTOUTATCAGCAAAAGCCGOGTCAGGCC
CCACGTCTCCTCGATCTATGOTGCCTCTAGCCGCGUCACGGUGTATTCC
GGCGUGCTITAGCGGCTCTGGLAGCGGCACGGACTTTACCCTGACG
ATCAGCCOTTITAGAGCCAGAAGACTTCOCGUTTTATTACTGCATGCA
GGOTGAACGCTGGCCATTAGCOTTTGGCCAAGGTACGAAGGTGGAG
ATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 21

de-021

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTCTGCCCOTOLCCOCGOTGCCAACACGTOGOACTATTIGGGE
CCAATGGOOTCAGGUTACCCTGOTCGACCOGTTTICTAGCGGCGGCAGC
TCTCGOCTCTTCTICTAGCGOTGOTOGOLGGCAGCGOGTGGCGGCGETGA
AATTGTGTTAACCCAGTCTCCGQLOACCCTCAGCCTGAGCCCQGOT
GAGCGTGCCACGCTGAGCTGCCGCGUGTCTCAATCTGTGTCTTCTTC
TTATTTAGCGTGGTACCAGCAAAAACCGGGTCAAGCGUCACGTTTAT
TAATTTATGGCGCCAGCTCTCGCOCCACCGGTATCCCAGCCCGTTTT
AGCGOGTAGCGGCAGCGGTACCGATTTTACGTTAACCATTAGCCGCTT
AGAACCGCGAGGACTTCOUGGTTTACTATTGTCAGCAAGAATATTCTT
TTCCAGTTACUGTTTGOGUCAGOGTACGAAGGTTOGAAATCAAA

SEQ D NG. 22

de-G22

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTGACTTCCACCGCGCCTACGGTATGGATTATTG
GGOTCAATGGGGUCAAGGLCACCCTGOGTTACGOGTTAGCAGCGGLGGT
TCTTCTCOCTCTICTAGCTCTGGTGOCOGCOGOITCTGGUGGLGETEG
CGAAATTGTTCTGACCCAAAGCCCGGCGACCCTGAGCCTGAGCCCA
CCTCAACCCGCCACCCTCAGCTGTCOTCCCTCTCAAAGCGTTICTTC
TAGCTACCTGGCCTGOTATCAACAGAAACCAGUTCAGGCCCCGEGC
TTACTGATTITATGGTGCOTCTTCTCGCGCGACGGOTATCCCAGCGLG
TTTTTCTOGCAGCQGCTCTGOLCACCGATTTCACGCTCGACCATTTICTC
GCCTGGAACCAGAGGACTTTGCCGTTTATTACTGCCAACAGGCGAA

CAGCTTCCCACCAACCTTTGOGUCAAGGTACGAAGGTGGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 23

de-023

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGACGOTICTCCCGACTACGUGTGCGGGCTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAACCTG
GGUTAACACGCATCTCOTOTTCOOTCAAGGTACCAAGGTGGAAATT
AAN

SEQ D NG. 24

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTGACCCACCGCOGUGTCGACGCCTTCGATATTITGGGE
TCAATGOGOGGCCAAGGCACCOTGOTTACGGTTAGCAGCGGCGGOTCT
TCTCOCTCTTCTAGCTCTGOTGGCGGCOGCTCTGGCGGCGETGGCGA
AATTCTTCTCACCCAAAGUCCOGGCGACCCTGAGCCTCAGCCCAGGET
CAACGCGCCACCCTCAGCTGTCOTCOCTCTCAAAGCGTTICTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGGTCAGGCCCCGCGCTTA
CTGATTTATCGGTGUGTCTTCTCGUGCGACGGOTATCCCAGOGCOGTTT
TTCTGGCAGLCGGUTCTGGCACCGATTTCACGCTGACCATTTCTCGCC
TGGAACCAGAGGACTTTGCCGTTTATTACTGCCAACAGTATCACACC

ACGCCACCAACCTTTGGCCAAGGTACGAAGGTGGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NO. 25

de-028

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGACCGCGGTTACTCTGGTTACGGCCTGCGCTA
CTGGGGLCAATGOCOGUCCAGGOCACGTTACTTACCGTGAGCAGCGGT
GGTTCTTCTCOCAGCTCTTCTAGCGGCOGOGOTGGCAGCGGTGGEGE
CGGCGAGATTIGTGTTAACCCAGAGCCCGGUGACCCTGAGCTTATCY
CCGOGTCAGCOCTOCGACCTTAAGCTOTCGLGCCAGCCAATCTGTTA
GCTCTAGCTACCTGGCCTGGTATCAGCAAAAGCCGGOTCAGGCCCC
ACGTCTGCTGATCTATGOGTOCUTCTAGCCGOGCCACGGOTATTCCGG
COCGCTTTAGCGOUTCTGGCAGCGGCACGGACTTTACCCTGACGATC
AGCCOTTTAGAGCCAGAAGACTTCGCGGTTTATTACTGCCAGTCTTA
TGACCACAACAGCGTGGTGTTCGOGTCAAGGTACCAAGGTGGAAATT
AAN

SEQ D NG. 26

de-026

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTGACCGCACGTCTCGCGCCGCCCTGGATTACTG
GGOTCAGTGGGOTCAGGGCACCTTAGTTACGOGTGAGCAGCGGLGHT
TCTTCTCOCTCTAGCTCTTCTGGCOGCGOCGGTAGCGGCGETGGCGE
CGAAATCGTGCTCGACGCAGAGCCCGGCGACCOTGAGCCTGTCTCCA
CCCGAGCGCOCCACCOTOTCTTOGCCGUCOCTCTCAGTCTOTTTCTAG
CTCTTATTTAGCOTGOTACCAGCAGAAGCCAGGCCAAGCGCCACGT
CTGCTCATTTACGGUGCCTCTTCTOGTGCCACGGGTATCOCGGLGLG
TTTCAGCQGCAGCOGGTAGCOUCACCGACTTICACCCTGACCATCTCTC
GTCTGOAGCCAGAGGATTTCGUCGTGTACTATTGTCAGACCTGGGGT
GATACGCACTTAGTGTTTGGCCAAGGTACGAAGGTGGAGATTAAA
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SEQ ID NO. B NUCLEIC ACID SEQUENCE

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTOACACGOGTTTCOGTTCTTTICCATTATTGGOOT
CAATGGOGCCAAGGCACCCTGOTTACGGTTAGCAGCOGCGGOTCTT
CTCGCTCTTCTAGCTCTGGTGGCGGLGGUTCTGGOGGCGETGGEGAA
ATTGTTICTGACCCAAAGCCCGOCOACCCTCGAGCCTGAGCCCAGOTG
AACGCGCCACCCTGAGCTOTCGTGCCTCTCAAAGCGTTTCTTCTAGE
TACCTGGCCTGOTATCAACAGAAACCAGGTCAGGCCCCGOGUTTAC
TOGATTTATGOTGCOTCTTICTCGUGCOACGGUTATCCCAGCOCOTTITT
TCTGGCAGCGGCTCTGGCACCGATTTCACGCTGACCATTTICTCGCCT
GGAACCAGAGGACTTTGCCGTTTATTACTGCTCTAGCTATACGAGCT
SEQID NG. 27 {dc-027 CTTCTACGTGOGGCTTTCGCCAAGGTACGAAGGTOCAGATTAAA

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTGACACGTCTTCTGGTGCCATGGACATTTGGOG
CCAATGGOOTCAGGOTACCCTGGTGACGGTTTICTAGUGGCGGCAGC
TCTCOCTCTTCTTICTAGCGGTGOTGGCGGCAGCGUTGGCGGCGGTGA
AATTCGTGTTAACCCAGTCTCCGGCGACCCTGAGCCTGAGCCCGGOGT
CAGCOTGCCACGCTCAGCTGCCGCGCOTCTCAATCTOTOTCTTCTTC
TTATTTAGCGTGGTACCAGCAAAAACCGGGTCAAGCGCCACGTTTAT
TAATTTATGGCGUCAGCTCTCGCGUCACCGOTATCCCAGCCCGTTTT
AGCGOTAGCGGLCAGCGOTACCGATTTTACGTTAACCATTAGCCGCTY
AGAACCGGAGOGACTTCGCGGTTTACTATTGTAGCTCTTTTGGCGGTA
SEQIDNG. 28 [dc-028 ATGACAACTTAATTTITTGGCCAAGGTACGAAGGTGGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 29

de-029

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTOQACGTTCAATACCOUTTCCGACCCOTGOGOGCCA
ATGGGUTCAGGOGTACCCTOGTGACGOGTTITCTAGCGGCGGCAGCTCT
CGCTCTTCTTCTAGCGOGTOGTGGLGGCAGCGOGTGGOGELGHTGAAAL
TTOTOTTAACCCAGTCTCCOGCGACCCTCAGCCTCAGCCCGOUTGA
GCGTGCCACGCTGAGCTGCCGUGCGTCTCAATCTGTGTCTTICTICTT
ATTTAGCGTGGTACCAGCAAAAACCGOGGTCAAGCGCCACGTTTATT
AATTTATGGCGCCAGCTCTCGUGCCACCGOTATCCCAGCCCOTTITA
GCGGTAGCGGCAGUGGTACCGATTTTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGOTTITACTATTGTGGCCAAAATAAACAAT
TTCCATGGACGTTCOGGCCAGOGCACGAAGGTTGAGATTAAA

SEQ ID NO. 30

de-G30

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTGACTGGTGGOGTGCCTTCGACGTTTCGGGGTCA
GTGGGGUCAAGGTACCTTAGTGACCGTGTCTTCTGGTGGCAGCAGC
COTTCTTCTTCTTCTGOTGOCGOTGOTAGCGGUGGCGOTCGCGAAAT
COGTGCTGACCCAAAGUCCGGCCACCCTGAGCCTGAGCCCGGGCGAA
COQCCCCACCTTATCTTIGCCGTGCGTCTCACTCTGTTICTAGCTCTTAC
TTAGCOGTGOTACCAGCAAAAACCAGGCCAGGCCCCACGTTTACTGA
TCTACGGCGCGAGCTCTCGTGCCACGGGTATTCCAGCCCGUTTCAGO
GGCAGCGGTAGCOGGLCACCGACTTTACCCTGACGATCAGCLGTCTGG
AGCCAGAAGATTTCOGCCGTTTATTACTGTCAGCAATTTAACAGCCTG
GGTTGGATTITCOOTCAAGGCACCAAAGTTGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 31

de-031

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGAGCGCGGTGGTGACTACGGTAGCGGCTACTA
CCTGCCAAATTATGOCATGGACGTTTGOOCTCAGTGOOCGCCAGGEC
ACGTTAGTTACGOTTAGCTCTGOTOGCAGCAGCCGCAGCAGCTCTA
GCGGOGGCGETGGCAGCGOGTOGLGGUGGCGAAATTIGTGCTCGACCCA
ATCTCCGGCCACGCTGAGCCTGTCTCCGGGTGAGCGUGCGACGTTAT
CTTGCCGCGCOTCTCAGTCTGTCGAGUTCTTCTTATTITAGCGTGGTAC
CAACAGAAACCGGUTCAGGCCCCACGCCTGTTAATCTACGGTGLGA
GCAGCCGCGCCACCGOGCATCCCGGCGCOTTTCTCTGGCAGCGGOTC
TGOGTACCGATTTCACGTTAACCATCTCTCGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGCAGGAGGOTTCTTCTCCGATCACCTTT
GGCCAAGGTACGAAACTTGAGATTAAA

SEQ D NG. 32

de-(32

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTCAGCGCOUGTGOTGACTACGOTACGCGOGCTACTA
CCTGCCAAATTATGOCATGCGACGTTTGGGGTCAGTGOGGCCAGGGC
ACGTTAGTTACGGTTAGCTCTGGTGGCAGCAGCCGCAGCAGOTCTA
GCGGCOGCGOTOOCAGCGOTGGCGCCGECCAAATTOTOUTCGACCCA
ATCTCCGGCCACGUTGAGCCTGTCTCCGGGTCGAGCGCGCGACGTTAT
CTTCCCCCGCOTCTCACTCTGTCAGUTCTTCTTATTITAGCOTGOTAC
CAACACGAAACCGGUTCAGGCCCCACGCCTOTTAATCTACGGTGCGA
GCAGCCGCGCGACCGGCATCCOGGCGCOTITCTCTGGCAGCGGOTC
TGOTACCOGATTITCACGTTAACCATCTCTCOGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGCAGTACGACACGACGCCGCCACTGACLC
CTTTGGTCAAGGTACCAAGGTTGAAATCAAA

121




WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 33

de-033

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGAGCGCGGTGGTGACTACGGTAGCGGCTACTA
CCTGCCAAATTATGOCATGGACGTTTGOOCTCAGTGOOCGCCAGGEC
ACGTTAGTTACGOTTAGCTCTGOTOGCAGCAGCCGCAGCAGCTCTA
GCGGOGGCGETGGCAGCGOGTOGLGGUGGCGAAATTIGTGCTCGACCCA
ATCTCCGGCCACGCTGAGCCTGTCTCCGGGTGAGCGUGCGACGTTAT
CTTGCCGCGCOTCTCAGTCTGTCGAGUTCTTCTTATTITAGCGTGGTAC
CAACAGAAACCGGUTCAGGCCCCACGCCTGTTAATCTACGGTGLGA
GCAGCCGCGCCACCGOGCATCCCGGCGCOTTTCTCTGGCAGCGGOTC
TGOGTACCGATTTCACGTTAACCATCTCTCGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGCAGTACGOTTICTICTCCGATCACCTTT
GGCCAAGGTACGAAACTTGAGATTAAA

SEQ ID NG. 34

de-(34

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTCAGCGCOUGTGOTGACTACGOTACGCGOGCTACTA
CCTGCCAAATTATGOCATGCGACGTTTGGGGTCAGTGOGGCCAGGGC
ACGTTAGTTACGGTTAGCTCTGGTGGCAGCAGCCGCAGCAGOTCTA
GCGGCOGCGOTOOCAGCGOTGGCGCCGECCAAATTOTOUTCGACCCA
ATCTCCGGCCACGUTGAGCCTGTCTCCGGGTCGAGCGCGCGACGTTAT
CTTCCCCCGCOTCTCACTCTGTCAGUTCTTCTTATTITAGCOTGOTAC
CAACACGAAACCGGUTCAGGCCCCACGCCTOTTAATCTACGGTGCGA
GCAGCCGCGCGACCGGCATCCOGGCGCOTITCTCTGGCAGCGGOTC
TGOTACCOGATTITCACGTTAACCATCTCTCOGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGAGCTACGACTTCGGTCTGGGTATTATG
GTOGTITGGTCAAGGTACCAAGGTTIGAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NO. 35

de-035

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGAGCGCGGTGGTGACTACGGTAGCGGCTACTA
CCTGCCAAATTATGOCATGGACGTTTGOOCTCAGTGOOCGCCAGGEC
ACGTTAGTTACGOTTAGCTCTGOTOGCAGCAGCCGCAGCAGCTCTA
GCGGOGGCGETGGCAGCGOGTOGLGGUGGCGAAATTIGTGCTCGACCCA
ATCTCCGGCCACGCTGAGCCTGTCTCCGGGTGAGCGUGCGACGTTAT
CTTGCCGCGCOTCTCAGTCTGTCGAGUTCTTCTTATTITAGCGTGGTAC
CAACAGAAACCGGUTCAGGCCCCACGCCTGTTAATCTACGGTGLGA
GCAGCCGCGCCACCGOGCATCCCGGCGCOTTTCTCTGGCAGCGGOTC
TGOGTACCGATTTCACGTTAACCATCTCTCGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGAGCTACGACATCTCTAATTTAAGCCAT
CTOCTTTTCGOTCAGGOTACCGAAACTTGAAATTAAA

SEQ D NG. 36

de-036

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTCAGCGCOUGTGOTGACTACGOTACGCGOGCTACTA
CCTGCCAAATTATGOCATGCGACGTTTGGGGTCAGTGOGGCCAGGGC
ACGTTAGTTACGGTTAGCTCTGGTGGCAGCAGCCGCAGCAGOTCTA
GCGGCOGCGOTOOCAGCGOTGGCGCCGECCAAATTOTOUTCGACCCA
ATCTCCGGCCACGUTGAGCCTGTCTCCGGGTCGAGCGCGCGACGTTAT
CTTCCCCCGCOTCTCACTCTGTCAGUTCTTCTTATTITAGCOTGOTAC
CAACACGAAACCGGUTCAGGCCCCACGCCTOTTAATCTACGGTGCGA
GCAGCCGCGCGACCGGCATCCOGGCGCOTITCTCTGGCAGCGGOTC
TGOTACCOGATTITCACGTTAACCATCTCTCOGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCAGCAGCTACACCGTCTTCTAGCAAGGTGTTT
GGCCAAGGTACGAAAGTTGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 37

de-037

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTCAGTGOOGGTCGGTTCTTOUTTCGOTATGCACCO
GTGGGOCCAATGCOOTCAGGOTACCCTGUTGACGGTTTCTAGCGGC
GGCAGCTCTCGUTCTTCTTCTAGCGGTGOGTGGCGGLAGCGGTGGLGE
COGGTGAAATTGTGTTAACCCAGTOTCCGGUCACCCTOGAGCCTGAGT
CCGOGGTGAGCGTGCCACGCTCGAGUTGCCGCGCGTCTCAATCTGTGTC
TTCTTCTTATTTAGCGTGOGTACCAGCAAAAACCGGGTCAAGCGUCAC
CTTTATTAATTTATGGCGCCAGCTCTCGCGCCACCGGTATCCCAGCC
COTTTTAGCGGTAGCOGCAGCGGTACCGATTTTACGTTAACCATTAG
CCOGCTTAGAACCCOGAGGACTTCGCCGOTTTACTATTOTCAGCAATATA
ATTCTAGCTCTATCACGTTTOGGCCAGGOTACGAAGUTTGAAATCAAA

SEQ ID NG. 38

de-(38

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTCAGTGOOGGTGOTTCTTOGOTTCGOTATGGACCC
GTGGGGCCAATGGOGTCAGOGGTACCCTGGTGACGGTTTCTAGCGGC
GGCAGCTCTCGCTCTTCTTCTAGCGOTGGTGGCGGLAGCGGTGGOGE
COCTCAAATTCTCTTAACCCAGTCTCCGGCGACCCTCAGCCTGAGC
CCGGGTGAGCGTGCCACGCTGAGCTGCCGUGCGTUTCAATCTGTGTC
TTCTTCTTATTTAGCGTOGGTACCAGCAAAAACCGOOTCAAGCGCCALC
GTTTATTAATTTATGGCGCCAGCTCTCGCGCCACCGOTATCCCAGCC
CGTTTTAGOGGTAGCGGCAGCOGGTACCGATTTITACGTTAACCATTAG
CCOCTTAGAACCGGAGGACTTCOCGOTTTACTATTOGTCAGTCTTATG
ATTCTAGCAACGCCGTTTTITGGCCAGGUGTACGAAGGTTGAAATCAA

A
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 39

de-039

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGAGTGGTTAGGTACGACGGGTATGGACGTGTG
GGGCCAATGGGGTCAGGGTACCCTGGTGACGGTTTCTAGCGGLGGC
AGCTCTCGCTCTTCTTCTAGCGGTOGTGGCOGCAGCGETGGCGGLGE
TCGAAATTOGTGTTAACCCAGTCTCOGGCGACCCTCGAGCCTGAGCCOG
CCTCAGCOCTCCCACGCTCAGCTGCCGCOCOCTCTCAATCTOCTETCTTC
TTCTTATTTAGCGTGGTACCAGCAAAAACCGGGTCAAGCGCCACGTT
TATTAATTTATGGCGCCAGUTCTCGUGCCACCGOGTATCCCAGCOCGT
TTTAGCGGTAGCOGCAGCGGTACCGATTTTACGTTAACCATTAGCCG
CTTAGAACCGGAGGACTTCGCGGTTITACTATTGTGGCACGTGGGATA
GCTCTAGCGCCCCATTCTATGTGTTTICGTCAAGOTACGAAAGTTGAA
ATTAAA

SEQ ID NO. 40

de-(40

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTOGAGTGOTTAGOTACGACGOUTATOGGACGTOTG
GGGCCAATGGOOGTCAGGOTACCCTGGTGACGGTTICTAGCGGCGGO
AGUTCTCGUTCTTCTTICTAGCGGTGGTGGUGGCAGCGETGOGUGGCGE
TCGAAATTOGTGTTAACCCAGTCTCCOGCGACCCTGAGCCTGAGCCCG
GGTGAGCGTGCCACGCTGAGCTGCCGCGCGTCTCAATCTGTGTCTTC
TTCTTATTTAGCGTGOTACCAGCAAAAACCGOOTCAAGCGCCACGTT
TATTAATTTATGGCGCCAGCTCTCGCGCCACCGGTATCCCAGCCCGT
TTTAGCGGTAGCGGCAGCGGTACCCGATTTTACGTTAACCATTAGCCG
CTTAGAACCGGAGGACTTCOOCGGTTTACTATTGTCGGCACGTGGGATA
GCTCTAGCOGGTCCATTAAAAGTGTTTIGGTCAAGGTACGAAAGTTGA
AATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 41

de-041

CAGGTGCAGTTAGTTGAAAGCGGCGGTGGTGTGGTGCAACCGGETC
GTAGCTTACGTTTATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGOT
ATGCGATGCATTGGGETGUGTCAGGCGLCAGGTAAGGGUTTAGAGTG
GGTGGCOGTTATCTCTITATGACGGTAGCAACAAGTACTACGCUGAT
AGCGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGUCGAGGATACGGCCGTT
TATTATTGTGCCCGTGAGTACTACGGTATCGACGTITTGGGGUCAGTG
GGGTCAAGGCACGCTGGTCGACCGTTTCTTCTGGCGGCAGCAGCCGC
TCTTCTTICTTCTGGUGGTGOTGOLAGCGGCGETGOUGGCGAGATICTY
GCTGACGCAGAGCCCAGCGACCCTGAGCCTGAGCLCGGGLGAGLGL
GCGACGTTAAGCTGCCGTGCCAGCCAATCTGTTAGCTCTTCTTACCT
GGUCCTGGTATCAACAGAAGCUGGGUCAAGCCCCGUGCCTIGTTAATC
TATGGCGOGTCTAGCCGOGUCACGGGCATCCCAGUCCGUTTTAGCG
GCTCTGGCAGCGGCACGGATTTTACCTTAACGATTAGCCGTTTAGAG
CCGGAAGACTTCGCCOTGTACTACTGCCAAAGCTACGATAGCTCTICT
GTCTTCTCCAAATGTGGTGTTCOOTCAAGGTACCAAGGTGGAAATTA
AA

SEQ D NG. 42

de-(42

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTITCOUTOTTGOTTACGACACGCATTATATGTA
CTTCGATCACTGGGOCCAGTGGGGCCAAGGTACGCTGGTGACCGTG
TCTTCTGOGTGOTTCTAGCCGCTCTAGCAGCAGCGOTGGUGGCGGTAG
COGCGGCGGTGGCGAAATCOGTGCTGACCCAGAGCCCGGCGACCTTA
TCTCTGTCTCCAGGCGAACGTGCCACCTTATCTTGTCOGTGUCTCTCA
AAGCOGTTAGCTCTAGCTACCTGGUCGTGGTACCAACAGAAGCLGGAT
CAAGCOCCOCOTTTACTGATCTACGOTGCOCTCTTCTCGUGCCACCGG
CATTCCAGCGOGTTTTTICTGGCAGCGGUTCTGGTACCGATTTTACGTY
TAACCATTITCTCOCTTAGAACCAGAGGATTTCGCOGTTITATTATTOT
CAGCAATTCCACAGCOTTTCCGTTAACGTTCGOTCAGGGTACCAAAGT
GGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 43

de-043

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCAGTGGTGACTTCTTATTCCGUTACTGGGGLCAGTG
GGUTCAAGGCACCCTGOTCACCGTTTICTTCTGGCGGCAGCAGCCGT
TCTTCTTCTTCTGGCGGTCOGTCGGCAGCGGCGHTGOCGGLGAGATTET
CCTCGACGCAGAGCCCAGCGACCCTCAGCCTCAGCCCGGGCCAGCOC
GCGACGTTAAGUTGCCGTGCCAGCCAATCTGTTAGCTCTTCTTACCT
GGCCTGGTATCAACAGAAGCCGGGCOAAGUCCCGCGCOTGTTAATC
TATGGCGCOGTCTAGCCQCGCCACGOGCATCCCAGCCCGUTTTAGEG
GCTCTGGCAGCGOCACGGATTITTACCTTAACGATTAGUCGTTTAGAG
CCOGGAAGACTTCGCCOTOTACTACTOGLCAAGCGTOGGGACAGCAGLCA
COGCCOGTTCTACGTTITICCCCAGGGTACGAAGUTTCGAAATCAAA

SEQ ID NG. 44

de-044

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCGTGGTGACTCTICTGGTTGGGACTACTTTGATCA
CTGGGGTCAGTGGGGTCAGGGCACCTTAGTTACGGTGAGCAGCGGC
GGTITCTTCTCGOTCTAGOTCTICTGGLGGCGGLGGTAGCGGCGHTEG
COGCGAAATCOGTGCTCACGCAGAGCCCGGCCACCCTCAGCCTGTCT
CCAGGCGAGCOCGCGACCCTGTCTTGCCGCGCCTCTCAGTCTGTTTIC
TAGCTCTTATTTAGCOTOOTACCAGCAGAAGCCAGOCCAAGCOCCA
COCCTGOTCATTTACGGCGCCTCTTICTCGTGCCACGGGTATCCOCG GO
GCGTTTCAGCGGCAGCOGGTAGCGGCACCGACTTCACCCTGACCATC
TCTCOTCTOQGAGCCAGAGGATTTCGCCOTOTACTATTGTCAGCAGTC
TAATTCTCCACCACCGATTACCTTCGGTCAAGGTACCAAGUGTGGAAA

TTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NO. 45

de-045

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTGGTOGTGCCTCTATCGGTGTTTTTGATGTTTGG
GGTCAGTGOOGOTCAGGOGCACCTTAGTTACGOTCGAGCAGCOGCGOTT
CTTCTCGCTCTAGOTCTTCTGGLGGUGGCGHTAGCGGLGETGGELGEL
CAAATCOTOCTCACCCAGAGCCCGOCOACCCTOAGCCTCTCTCCAG
GCGAGCGCGCGACCCTOTCTTGCCGCGCCTCTCAGTCTGTTICTAGC
TCTTATTTAGCOGTGOTACCAGCAGAAGCCAGGUCAAGCGUCACGCC
TGCTGATTTACGGUGCCTCTTCTCGTGCCACGOUGTATCCCGOUGOGT
TTCAGCGGCAGCCGOGTAGCGOGCACCGACTTCACCCTGACCATCTCTCG
TCTOGGAGCCAGAGGATTTCGCCOTGTACTATTGTCAGACCTGOGGGTA
CCOCTATOOTTITCGOCCAGGOGCACGAAGGTTCAGATTAAA

SEQ ID NG. 46

de-046

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTOGTOOTTCTOTTCGACATCOCCTATGGCTTCGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAACAGE
CCAACTCTTTTICCGCTGACGTTCGOTCAAGGCACGAAAGTGGAAATC
AAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 47

de-047

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGOGTTTAATCATGACGCCAGGTTACCTGGATTA
CTGOGGGTCAGTCGGOGTCAGGGLCACCTTAGCTTACGOGTGAGCAGCGGC
GGTTCTTCTCOCTCTAGCTCTTCTGGCGECGGOGOTAGCGGEGETGE
CGGCGAAATCGTGETGACGCAGAGCOCOGGLGACCCTGAGCOTGTCT
CCAGGCGAGCGLGLGACCCTETCTTGLCGLGCCTCTCAGTCTGTTTC
TAGCTCTTATTTAGCGTGGTACCAGCAGAAGCCAGGUCAAGCGCCA
CGCCTGCTCGATTITACGGLGCCTCTICTCGTGLCACGGGTATOCCGGO
GCOTTTCAGCGGCAGCGUTAGCGOCACCCGACTTCACCCTGACCATC
TCTCGTCTGGAGCCAGAGGATTTCGCCOGTGTACTATTGTCAGACCTG
GGUTACCGOTOOTTTAGTGTTTCGCCAAGGTACGAAGOTGCAGATT
AAN

SEQ ID NG. 48

dc-048

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTOGTCCAGGTTACTCTTACGOCGCGATGOATOT
TTGGOGGTCAGTGOGCGGTCAGGGCACCTTAGTTACGOGTGAGCAGCGGC
GGTITCTTCTCGOTCTAGOTCTICTGGLGGCGGLGGTAGCGGCGHTEG
COGCGAAATCOGTGCTCACGCAGAGCCCGGCCACCCTCAGCCTGTCT
CCAGGCGAGCOCGCGACCCTGTCTTGCCGCGCCTCTCAGTCTGTTTIC
TAGCTCTTATTTAGCOTOOTACCAGCAGAAGCCAGOCCAAGCOCCA
COCCTGOTCATTTACGGCGCCTCTTICTCGTGCCACGGGTATCCOCG GO
GCGTTTCAGCGGCAGCOGGTAGCGGCACCGACTTCACCCTGACCATC
TCTCOTCTOQGAGCCAGAGGATTTCGCCOTOTACTATTGTCAGCAGGA
CTATTCTTTCCCACCGACCTTTGGTCAAGGTACGAAAGTTGAAATTA
AA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 49

de-049

CAGGTGCAGTTAGTTGAAAGCGGCEGOTOOTCTCGTGCAACCGGOTC
GTAGCTTACGTTTATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGGTGLGTCAGGCGLCAGGTAAGGGLCTTAGAGTG
GGTGGCGGTTATCTCTTATGACGGTAGCAACAAGTACTACGCUGAT
AGCGTTAAAGGCCGUTTCACGATTAGUCGCGACAACAGUCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGCCGTT
TATTATTGYGCCCGTGGTCCACGCTTCGOTGAGTTACCGTTTGACTA
CTGOGGGUCAATGOGGCCAGGOCACGTTAGTTACCGTGAGCAGCGGT
GGTTCTTCTCGCAGCTCTTCTAGCGGCOGCGOTGGCAGCGOTCGLGE
CGGCGAGATTGTGTTAACCCAGAGCCCGOUGACCCTGAGCTTATCY
CCOGOGTOAGCOGTGCGACCTTAAGOTGTCGUGCCAGCCAATCTGTITA
GCTCTAGCTACCTGGCCTGOTATCAGCAAAAGCCGGGTCAGGLCCC
ACGTCTGUTGATCTATGGTGUCTCTAGCCGUGCCACGGGTATTCCGG
COCGCTTTAGCGOUTCTOGGCAGCGGCACGGACTTTACCCTCGACGATC
AGCCOGTTTAGAGUCCAGAAGACTTCGCGGTTTATTACTGCCAGCAAA
GUTACTCTAACACCACCTGOCTGTTCGOGTCAAGGTACCAAGGTGGA
AATTAAA

SEQ ID NO. 50

de-G50

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGUCCCOTOGTCOLTACTTAGCCTCTTCTAGCGCGLACGO
TCGGCTACTATGCGCTGCGACTACTGOGOGGTCAGTGOOGGCCAGGGCACG
TTAGTTACGGTTAGCTCTGGTGGCAGCAGUCGCAGCAGUTCTAGOG
GCGGCOOTOCCAGCGOTGLCGGCGOCCAAATTGTGCTCACCCAATC
TCCOGGCCACGCTGAGCCTGTCTCCGGOTGAGCGCGUGACGTTATCTT
CCCCCGCOTCTCACTCTCTCAGCTCTTCTTATITAGCOTOOTACCAA
CAGAAACCGOOTCAGGCCCCACGCOTCTTAATCTACGOTGCGAGCA
GCCGLGCGACCGGUATCCCGGOGCGTTTICTCTGGCAGCGGCTCTGOT
ACCOATTTCACGTTAACCATCTICTCOTTTAGAACCAGAAGATITCGC
GGTTTACTACTGUCCAGCAGGCCTACTCTCCACCGATCAGCTTTGGCC
AAGGTACGAAAGTTGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 51

de-051

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGOTCGCTACTTAGCCTCTTCTAGCGCGCACGG
TGOCTACTATGCGCTGGACTACTGGOGTCAGTOGOOCCAGGGLACS
TTAGTTACGGTTAGCTCTGGTGGCAGCAGCCOCAGCAGCTCTAGCO
GCGGUGOGTGCCAGCGGTGGCGGCGGUGAAATTGTGCTGACCCAATC
TCCGGCCACGUTOGAGCCTOTCTCCOGOTCGAGCGCGUGACGTTATOTT
GCCGCGCOTCTCAGTCTGTCAGUTCTTCTTATTITAGCGTGGTACCAA
CAGAAACCGGOTCAGGCCCCACGCOTGTTAATCTACGGTGLGAGCA
GCCCCGCCACCOGCATCCCGOCGCOTTICTCTGGCAGCGGCTCTGOT
ACCGATTTCACGTTAACCATCTCTCOGTTTAGAACCAGAAGATTTCGC
GGTTTACTACTGCCACGCAGCCCTACTCTCCACCOGATCACCTTITGGLC
AAGGTACGAAAGTTGAGATTAAA

SEQ ID NG. 52

de-(52

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTOGTCOLTACCGCAACTTATCTTATGATGACGA
CGATTTICGATATTTIGGGGCCAATGOGGTCAAGGCACCCTGGTGALCG
GTTTCTTCTGOTGGUTCTTCTOGTAGCAGCTCTAGUGGUGGTGGCGE
CAGCGOTGOCGOCGOTCAAATTGTGUTCACCCAGAGCCCGGCCACG
CTGTCTTTAAGCCCGOGGCGAGCGTGCCACGTTAAGCTGTCGLGCCA
CCCAAAGCGTTAGCTCTAGCTATTTAGCCTGGTATCAACAGAAGCO
AGGCCAGGCOGCCACGTTITATTAATCTATGOTOCCTCTICTCGTGCGA
CCGGTATTCCGGUGCGUTTTAGCGGUTCTGGTAGCGGCACCGACTTIC
ACCCTGACGATCTCTCOTTTAGAGCCOGAGGATTTICGUGGTGTACTA
TTGTCAAGCCTGOGCGATAGCAGCACGGOTGTTGTTTTIGGTCAGGGCA
CCAAGGTTGAGATTAAAL
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 53

de-053

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT

AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGOGTTCTGTTTCTACGGGTATCGCGTTITACTAC
TGGGGCCAATGGGGUCAGGGCACGTTAGTTACCGTGAGCAGCGGTG
GTTCTTCTCGCAGCTCTICTAGCOGCGOUGG TGO CAGCGOTGGCGEC
GGCGAGATTGTOGTTAACCCAGAGUCCGGLGACCCTGAGUTTATCTC

CGGGTGAGCGTGLCGACCTTAAGCTGTCGCGCCAGCCAATCTGTTAG

CTCTAGCTACCTGGCUTGGTATCAGCAAAAGCCGGGTCAGGCCCCA
COTCTGCTGATCTATGOTGCOTCTAGCCGOGLCACGGGTATTCLGGC
GCGCTTTAGCGGCTCTGCCAGCGGCACGGACTTITACCCTGACGATC

AGCCOTTTAGAGCCAGAAGACTTCGCGGTTTATTACTGCAGCTCTTA
TACGTCTTCTAGCAGCCTGUTTTTICOGGTCAAGGCACGAAAGTGGAA

ATCAAA

SEQ ID NG. 54

de-(54

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTCACGACTTCTCTACGGGTGCCTATGATTGGGG
TCAATGOGOGGCCAAGGCACCOTGOTTACGGTTAGCAGCGGCGGOTCT
TCTCOCTCTTCTAGCTCTGOTGGCGGCOGCTCTGGCGGCGETGGCGA
AATTCTTCTCACCCAAAGUCCOGGCGACCCTGAGCCTCAGCCCAGGET
CAACGCGCCACCCTCAGCTGTCOTCOCTCTCAAAGCGTTICTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGGTCAGGCCCCGCGCTTA
CTGATTTATCGGTGUGTCTTCTCGUGCGACGGOTATCCCAGOGCOGTTT
TTCTGGCAGLCGGUTCTGGCACCGATTTCACGCTGACCATTTCTCGCC
TGGAACCAGAGGACTTTGCCOGTTTATTACTGCATGCAAGGCGCGEG
CTGGCOGTTAGCOTTOGGCCAGGGCACGAAGGTTGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NO. 35

de-055

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTTTAGGTTACAAGGGTTTCGCCTATCTGGGTTCT
TATTCTAGCTATCCGTTCGACTTATCGGOGLCAGTGOOGGCCAGGUTAL
GTTAGTTACGOTGTCTTICTGOCGOCAGCTCTCGTAGCTCTAGCAGCS
GCGGTCGOCGGCTCTGGLGGEGGUGGUGAAATTGTGCTGACGCAAAG
CCCAGCCACCCTCAGCTTAAGCCCAGGTCAGCOTOGCCACCGTTAAGC
TGTCOTGCCAGCCAAAGCOGTGTCTTCTAGCTACCTGGCCTGGTACCA
GCAGAAACCAGGCCAAGCCCCACGTTITATTAATCTACGGUGCGAGC
TCTCOTGCOACCGGTATTCCOGCGCGCTTCAGCGGCAGCGGTTCTGG
CACCGACTTCACGCTGACGATCAGCCGCCTGGAGCCGGAAGACTTT
GCCGTTTACTATTICCCAGCAATCTAACTCTCCOCCAATTACCTTITGG
TCAAGGTACCAAGGTTGAAATCAAA

SEQ ID NG. 56

de-036

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTITATCTGOTACGTACTACTACGCGATGGATGET
TTGGOGGTCAGTGOGCGGTCAGGGCACCTTAGTTACGOGTGAGCAGCGGC
GGTITCTTCTCGOTCTAGOTCTICTGGLGGCGGLGGTAGCGGCGHTEG
COGCGAAATCOGTGCTCACGCAGAGCCCGGCCACCCTCAGCCTGTCT
CCAGGCGAGCOCGCGACCCTGTCTTGCCGCGCCTCTCAGTCTGTTTIC
TAGCTCTTATTTAGCOTOOTACCAGCAGAAGCCAGOCCAAGCOCCA
COCCTGOTCATTTACGGCGCCTCTTICTCGTGCCACGGGTATCCOCG GO
GCGTTTCAGCGGCAGCOGGTAGCGGCACCGACTTCACCCTGACCATC
TCTCOTCTOQGAGCCAGAGGATTTCGCCOTOTACTATTGTCAGCAGTC
TGATCGCTTACCACTGACCTTITGGTCAAGGTACGAAAGTTCGAAATTA
AA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 57

de-057

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTTTATACCACACGGCCTACCGCTATACCTACTA
CTTTGACGTOTOGGGGCCACTOCGOOTCAAGGTACCCTGGTGACCOTTT
CTTCTGOTGOTAGCTCTCGCAGCAGCAGCTCTOGCGOCGGTGGCAG
CGGCGGTGGCGGCGAGATTGTGUTGACCCAGAGCCCGGCGACGTTA
AGCTTATCTCCGOQGLCGAACGCGLCACGTTATCTTGCCOGCGLCCTCTCA
GTCTGTCTCTAGUTCTTATCTGGCCUTGGTACCAGCAAAAACCAGGTC
AGGCGCCGLGCOTGTTAATCTACGGCGUCTCTTICTCGCGUGACTGGO
ATCCCGOCOGCGTTTCAGCGGCAGCOUTTCTOGCACCOATTTCACGET
GACCATCTCTCGCCTGGAGCCAGAAGACTTTGCCGTGTATTACTGCC
ACGTTTOGGOACAGCAGCGATCTTOTITTICGOGTCAGGGTACCAAAGT
GCAGATCAAA

SEQ ID NG. 58

de-(58

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTATOGCGCTOOGOTATCTACCGLCGGTAAGCTGAG
COGTTTACATGCGATGTTIGGGGCCAGTOGOGGGCCAAGGTACGOTGGTO
ACCGTGTCTICTGOTCOTTCTAGCOGCTCTAGCAGCAGCGGTGGLGE
COGTAGCGOCGGCGOTOGCCAAATCGTGCTCACCCAGAGCCCGGCO
ACCTTATCTCTGTCTCCAGGCGAACCGTOGCCACCTTATCTTGTCGTGE
CTCTCAAAGCOTTAGCTCTAGCTACCTGOOGTOGGTACCAACAGAAG
CCGOGTCAAGCGCCGOGTTTACTGATCTACGGTGLGTCTTCTCGCGC
CACCGGCATTCCAGCGCGTTTTITCTGGCAGCGGCTCTGGTACCGATT
TTACGTTAACCATTITCTCGCTTAGAACCAGAGGATTTCGUGGTTTAT
TATTGTCAGTCTTACGACAGCAGCCTGTCTGGTGTTTTCGGCCAAGG
CACCAAAGTTGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 59

de-0359

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTATOTCTCOCTACGGTOCCTTCCACCTOTOGGO
CCAATGGOOTCAGGUTACCCTGOTCGACCOGTTTICTAGCGGCGGCAGC
TCTCGOCTCTTCTICTAGCGOTGOTOGOLGGCAGCGOGTGGCGGCGETGA
AATTGTGTTAACCCAGTCTCCGQLOACCCTCAGCCTGAGCCCQGOT
GAGCGTGCCACGCTGAGCTGCCGCGUGTCTCAATCTGTGTCTTCTTC
TTATTTAGCGTGGTACCAGCAAAAACCGGGTCAAGCGUCACGTTTAT
TAATTTATGGCGCCAGCTCTCGCOCCACCGGTATCCCAGCCCGTTTT
AGCGOGTAGCGGCAGCGGTACCGATTTTACGTTAACCATTAGCCGCTT
AGAACCGCGAGGACTTCOUGGTTTACTATTGTCAGCAATATAATAACT
GCCCCTTAACGTTCOOCCAGGGCACGAAGGTTGAGATTAAA

SEQ ID NO. 60

de-G60

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTAACCACCACTCTGACTTCGACCATTGGGGCCA
ATGGOGTCAGGOTACCCTGGTGACGGTTTCTAGUGGCGGCAGCTCT
COCTCTTCTTCTAGCGOTGOTGGCGOGCAGCGOTOGCGGCGGTGAAA
TTGTGTTAACCCAGTCTCCGGCCGACCCTGAGCCTGAGCCCGGUGTGA
CCGTGCCACGCTGAGCTOGCCGCCOGTCTCAATCTGTOTCTTCTICTT
ATTTAGCGTGOTACCAGCAAAAACCGGGTCAAGCOGCCACGTTTATT
AATTTATGOCGCCAGOCTCTCGOGCCACCGOGTATCCCAGCCOGTTTTA
GCGGTAGCGGLAGCGGTACCGATTITTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGGTTTACTATTGTCAGGAGTATAATGCCTA
TCCAACGACGTTTGGCCAGGOTACGAAGGTTGAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 61

de-061

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTAACCACCACTCTCACTTCGACCATTGGOGUCA
ATGGGUTCAGGOGTACCCTOGTGACGOGTTITCTAGCGGCGGCAGCTCT
CGCTCTTCTTCTAGCGOGTOGTGGLGGCAGCGOGTGGOGELGHTGAAAL
TTOTOTTAACCCAGTCTCCOGCGACCCTCAGCCTCAGCCCGOUTGA
GCGTGCCACGCTGAGCTGCCGUGCGTCTCAATCTGTGTCTTICTICTT
ATTTAGCGTGGTACCAGCAAAAACCGOGGTCAAGCGCCACGTTTATT
AATTTATGGCGCCAGCTCTCGUGCCACCGOTATCCCAGCCCOTTITA
GCGGTAGCGGCAGUGGTACCGATTTTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGOGTTTACTATTIGTCAGCAAACCGTGACGE
COCCATTCACGTTTGOCCAGGOTACCAAGGTTCGAAATCAAA

SEQ ID NG. 62

de-(62

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTAACCACCACTCTGACTTCGACCATTGGGGCCA
ATGGOGTCAGGOTACCCTGGTGACGGTTTCTAGUGGCGGCAGCTCT
COCTCTTCTTCTAGCGOTGOTGGCGOGCAGCGOTOGCGGCGGTGAAA
TTGTGTTAACCCAGTCTCCGGCCGACCCTGAGCCTGAGCCCGGUGTGA
CCGTGCCACGCTGAGCTOGCCGCCOGTCTCAATCTGTOTCTTCTICTT
ATTTAGCGTGOTACCAGCAAAAACCGGGTCAAGCOGCCACGTTTATT
AATTTATGOCGCCAGOCTCTCGOGCCACCGOGTATCCCAGCCOGTTTTA
GCGGTAGCGGLAGCGGTACCGATTITTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGGTTTACTATTIGTCAGCAATATGGUTCTAG
CCCACGLACGTTTGGUCAGGGTACGAAGGTTGAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 63

de-063

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTAACCACCACTCTCACTTCGACCATTGGOGUCA
ATGGGUTCAGGOGTACCCTOGTGACGOGTTITCTAGCGGCGGCAGCTCT
CGCTCTTCTTCTAGCGOGTOGTGGLGGCAGCGOGTGGOGELGHTGAAAL
TTOTOTTAACCCAGTCTCCOGCGACCCTCAGCCTCAGCCCGOUTGA
GCGTGCCACGCTGAGCTGCCGUGCGTCTCAATCTGTGTCTTICTICTT
ATTTAGCGTGGTACCAGCAAAAACCGOGGTCAAGCGCCACGTTTATT
AATTTATGGCGCCAGCTCTCGUGCCACCGOTATCCCAGCCCOTTITA
GCGGTAGCGGCAGUGGTACCGATTTTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGOTTTACTATTGTCAGCAATATTATTCTAC
CCCACCCACGTTTGOCCAGGOTACCAAGGTTCGAAATCAAA

SEQ ID NG. 64

de-(64

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTAACCGCOGUTACGGUTGACTTAGATTATTGGOG
TCAATGGGGCCAAGGCACCCTGOTTACGGTTAGCAGCGGCGGCTCT
TCTCGUTCTTCTAGCTCTGOTGOGCGGCGOGITCTGGOGGOGOTGGLGA
AATTGTTCTGACCCAAAGCCCOGCCACCCTGAGCCTGAGCCCAGQT
GAACGUGCCACCCTGAGCTGTCGTGUCTCTCAAAGCGTTICTICTAG
CTACCTOGCCTOCTATCAACAGAAACCAGOTCAGGCCCCGOGLTTA
CTGATTTATCOTCGCOTCTTCTCGCGCGACGGOTATCCCAGCGOGTTT
TTCTGGCAGCGOUTCTOGGCACCGATTITCACGCTGACCATTTCTCGEC
TGOAACCAGAGGACTTTGCCOTTTATTACTGCCAAGTOTGOGATAAC
GGCTCTGACCACCTGOGTGOTOTTCGOTCAAGGTACCAAGGTGGAAA
TTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NO. 65

de-065

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTAACCGCGGTACGGGTGACTTAGATTATTGGGE
TCAATGOOGGCCAAGGCACCCTGOTTACGUTTAGCAGCGGCOGOCTCT
TCTCOCTCTTCTAGCTCTGOTGGCGGCOGCTCTGGCGGCGETGGCGA
AATTGTTCTCACCCAAAGCCCOGCGACCCTGAGCCTGAGCCCAGET
CAACGCGCCACCCTCAGCTGTCOTCOCTCTCAAAGCGTTICTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGOGTCAGGCCCCGCGCTTA
CTGATTTATCGGTGUGTCTTCTCGUGCGACGGOTATCCCAGOGCOGTTT
TTCTGGCAGCGGCTCTGGCACCGATTTCACGCTGACCATTTCTCGCC
TGGAACCAGAGGACTTTGCCGTTTATTACTGCCAAGTGTGGGATTCT
AGCTCTGACCACCTGOTOOTOTTCOGGTCAAGGTACCAAGGTGGAAA
TTAAA

SEQ ID NG. 66

de-066

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTAACTCTGOTCAAGGTGACTTAAATCCGTOGGG
TCAATGGGGCCAAGGCACCCTGOTTACGGTTAGCAGCGGCGGCTCT
TCTCGUTCTTCTAGCTCTGOTGOGCGGCGOGITCTGGOGGOGOTGGLGA
AATTGTTCTGACCCAAAGCCCOGCCACCCTGAGCCTGAGCCCAGQT
GAACGUGCCACCCTGAGCTGTCGTGUCTCTCAAAGCGTTICTICTAG
CTACCTOGCCTOCTATCAACAGAAACCAGOTCAGGCCCCGOGLTTA
CTGATTTATCOTCGCOTCTTCTCGCGCGACGGOTATCCCAGCGOGTTT
TTCTGGCAGCGOUTCTOGGCACCGATTITCACGCTGACCATTTCTCGEC
TGOAACCAGAGGACTTTGCCOTTTATTACTGLCGGTACCTGGCGATTCT
AGCTTATTATCTAGCAGCCTGGTTGTTTITCGGTCAGGGTACCAAAGT
GGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 67

de-067

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTAACTCTGOGTCAAGGTGACTTAAATCCOGTGGGG
TCAATGOOGGCCAAGGCACCCTGOTTACGUTTAGCAGCGGCOGOCTCT
TCTCOCTCTTCTAGCTCTGOTGGCGGCOGCTCTGGCGGCGETGGCGA
AATTGTTCTCACCCAAAGCCCOGCGACCCTGAGCCTGAGCCCAGET
CAACGCGCCACCCTCAGCTGTCOTCOCTCTCAAAGCGTTICTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGOGTCAGGCCCCGCGCTTA
CTGATTTATCGGTGUGTCTTCTCGUGCGACGGOTATCCCAGOGCOGTTT
TTCTGGCAGCGGCTCTGGCACCGATTTCACGCTGACCATTTCTCGCC
TGGAACCAGAGGACTTTGCCGTTTATTACTGCCAAGCGTGGGATAC
GAGCACCTCTTCTCATGTOGTOGTTCGOTCAAGGTACCAAGGTCGAA
ATTAAA

SEQ ID NG. 68

de-(68

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTAACTCTGOTCAAGGTGACTTAAATCCGTOGGG
TCAATGGGGCCAAGGCACCCTGOTTACGGTTAGCAGCGGCGGCTCT
TCTCGUTCTTCTAGCTCTGOTGOGCGGCGOGITCTGGOGGOGOTGGLGA
AATTGTTCTGACCCAAAGCCCOGCCACCCTGAGCCTGAGCCCAGQT
GAACGUGCCACCCTGAGCTGTCGTGUCTCTCAAAGCGTTICTICTAG
CTACCTOGCCTOCTATCAACAGAAACCAGOTCAGGCCCCGOGLTTA
CTGATTTATCOTCGCOTCTTCTCGCGCGACGGOTATCCCAGCGOGTTT
TTCTGGCAGCGOUTCTOGGCACCGATTITCACGCTGACCATTTCTCGEC
TGOGAACCAGAGGACTTTGCCOTTTATTACTGCCAAGTOTGOGATTCT
AGCGCCTCTCCACATCGTOGOTOGTTCOGTCAAGGTACCAAGGTGGAAA
TTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 69

de-069

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTAACTCTGOGTCAAGGTGACTTAAATCCOGTGGGG
TCAATGOOGGCCAAGGCACCCTGOTTACGUTTAGCAGCGGCOGOCTCT
TCTCOCTCTTCTAGCTCTGOTGGCGGCOGCTCTGGCGGCGETGGCGA
AATTGTTCTCACCCAAAGCCCOGCGACCCTGAGCCTGAGCCCAGET
CAACGCGCCACCCTCAGCTGTCOTCOCTCTCAAAGCGTTICTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGOGTCAGGCCCCGCGCTTA
CTGATTTATCGGTGUGTCTTCTCGUGCGACGGOTATCCCAGOGCOGTTT
TTCTGGCAGCGGCTCTGGCACCGATTTCACGCTGACCATTTCTCGCC
TGGAACCAGAGGACTTTGCCGTTTATTACTGCCAAGTGTGGGATTCT
AGCTCTGACGGTCTGOTOOTOTTCGOGTCAAGGTACCAAGGTGGAAA
TTAAA

SEQ ID NO. 70

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGUCCCOTAACTCTGOTCAAGGTGAGTTAAAACCGTGGGG
TCAATGGGGCCAAGGCACCCTGOTTACGGTTAGCAGCGGCGGCTCT
TCTCGUTCTTCTAGCTCTGOTGOGCGGCGOGITCTGGOGGOGOTGGLGA
AATTGTTCTGACCCAAAGCCCOGCCACCCTGAGCCTGAGCCCAGQT
GAACGUGCCACCCTGAGCTGTCGTGUCTCTCAAAGCGTTICTICTAG
CTACCTOGCCTOCTATCAACAGAAACCAGOTCAGGCCCCGOGLTTA
CTGATTTATCOTCGCOTCTTCTCGCGCGACGGOTATCCCAGCGOGTTT
TTCTGGCAGCGOUTCTOGGCACCGATTITCACGCTGACCATTTCTCGEC
TGOAACCAGAGGACTTTOCCOTTTATTACTGLCCAAGTOTGOCGATACG
AGCGGTAACCACCCGGTGOTGTTCOGGTCAAGGTACCAAGGTGGAAA
TTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 71

de-071

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTAACTCTGOTCAAGGTGAGTTAAATCCGTGGGE
TCAATGOOGGCCAAGGCACCCTGOTTACGUTTAGCAGCGGCOGOCTCT
TCTCOCTCTTCTAGCTCTGOTGGCGGCOGCTCTGGCGGCGETGGCGA
AATTGTTCTCACCCAAAGCCCOGCGACCCTGAGCCTGAGCCCAGET
CAACGCGCCACCCTCAGCTGTCOTCOCTCTCAAAGCGTTICTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGOGTCAGGCCCCGCGCTTA
CTGATTTATCGGTGUGTCTTCTCGUGCGACGGOTATCCCAGOGCOGTTT
TTCTGGCAGCGGCTCTGGCACCGATTTCACGCTGACCATTTCTCGCC
TGGAACCAGAGGACTTTGCCGTTTATTACTGCCAAGTGTGGGATGCC
AGCTCTGACCCATTTOTGOTOTTCOGGTCAAGGTACCAAGOTOUOAAAT
TAAA

SEQID NG. 72

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTAACTCTGOTCAAGGTGAGTTAAATCCGTGOOG
TCAATGGGGCCAAGGCACCCTGOTTACGGTTAGCAGCGGCGGCTCT
TCTCGUTCTTCTAGCTCTGOTGOGCGGCGOGITCTGGOGGOGOTGGLGA
AATTGTTCTGACCCAAAGCCCOGCCACCCTGAGCCTGAGCCCAGQT
GAACGUGCCACCCTGAGCTGTCGTGUCTCTCAAAGCGTTICTICTAG
CTACCTOGCCTOCTATCAACAGAAACCAGOTCAGGCCCCGOGLTTA
CTGATTTATCOTCGCOTCTTCTCGCGCGACGGOTATCCCAGCGOGTTT
TTCTGGCAGCGOUTCTOGGCACCGATTITCACGCTGACCATTTCTCGEC
TGOGAACCAGAGGACTTTGCCOTTTATTACTGCCAAGTOTGOGATTCT
AGCTCTGACCACCATGTGGTOTTCGOTCAAGGTACCAAGGTGGAAA
TTAAA

141




WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 73

~J
[#3)

CAGGTGCAGTTAGTTGAAAGCGGCGGTGGTGTGGTGCAACCGGETC
GTAGCTTACGTTTATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGOT
ATGCGATGCATTGGGETGUGTCAGGCGLCAGGTAAGGGUTTAGAGTG
GGTGGCOGTTATCTCTITATGACGGTAGCAACAAGTACTACGCUGAT
AGCGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGUCGAGGATACGGCCGTT
TATTATTGTGCCCGTAACTUTGGTCAAGGTGAGTTAAATCCGTGGGE
TCAATGGGGCCAAGGCACCCTGGTTACGGTTAGCAGCGGCGGCTCT
TCTCGCTCTTCTAGCTCTGGTGGLGGCGGCTCTGGUGRLGOTGGLGA
AATTOGTTCTGACCCAAAGCCCGGUCGACCCTGAGCCTGAGCCCAGGET
GAACGCGUCCACCCTGAGCTGTCGTGUCTCTCAAAGCGTTTCTTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGGTCAGGLCCCCGLGCTTA
CTGATTTATGGTGCGTCTTCTCGUGCGACGGGTATCCCAGCGUGTTT
TTCTGGCAGCGGLTCTGGCACCGATTTCACGCTGACCATTTICTCGCC
TGGAACCAGAGGACTTTGCCGTTTATTACTGCCAAGTGTGGGATTICT
AGCTCTCCAGTTCTGOTGTTTGGTCAAGGTACGAAAGTTGAAATTAA
A

SEQ D NG. 74

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTAACTGGAACGACTTCGACTACTCGGGGTCAGTG
GGOGUCAAGGTACCTTAGTGACCGTGTCTTCTGGTGGCAGCAGCCGTT
CTTCTICTICTGOTGGCGGTGGTAGCGGCGGOGETCOCGAAATCGTG
CTGACCCAAAGCCCOGGCCACCCTGAGCCTGAGCCCGGGCGAACGCG
CCACCTTATCTTOCCOTOCOTCTCAGTCTOTTITCTAGCTCTTACTTAG
COTGOTACCAGCAAAAACCAGOCCAGGCCCCACCTTTACTGATCTA
CGGCGCGAGCTCTCGTGLCACGGGTATTCLCAGCCOGUTTCAGLGGO
AGCGOTAGCGGCACCCGACTTITACCCTGACGATCAGCLGTCTGGAGC
CAGAAGATTTCGCCGTTITATTACTGTCAGCGCTATGAGAGCAGCCCA
CGTACGTTCGOTCAGGGCACCAAGGTTGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NO. 75

de-075

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTCCATTACCAAACGTTCGGTTACGGCATGGATGT
TTQGGOTCAGTOGGUTCAGGGCACCTTAGTTACGGTGAGCAGCGOL
GGTTCTTCTCOCTCTAGCTCTTCTGGCGECGGOGOTAGCGGEGETGE
CGGCGAAATCGTGETGACGCAGAGCOCOGGLGACCCTGAGCOTGTCT
CCAGGCGAGCGLGLGACCCTETCTTGLCGLGCCTCTCAGTCTGTTTC
TAGCTCTTATTTAGCGTGGTACCAGCAGAAGCCAGGUCAAGCGCCA
CGCCTGCTCGATTITACGGLGCCTCTICTCGTGLCACGGGTATOCCGGO
GCOTTTCAGCGGCAGCGUTAGCGOCACCCGACTTCACCCTGACCATC
TCTCGTCTGGAGCCAGAGGATTTCGCCOGTGTACTATTGTGGCACCTG
GGACAGCTCTTITATTACTGAGCTATGTTTTCGGTCAAGGCACGAAAG
TGOGAAATCAAA

SEQID NG. 76

de-076

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGUCCCOTCAAGUTTGUGTTAGCCACGACGCGLGOLATOGA
TTTATGGGOTCAGTGGOGUGTCAGGGCACCTTAGTTACGGTGAGCAGC
GGCGGTTCTTCTCGUTCTAGCTOTTCTGGCGGLGGUGGTAGCGGCGE
TGGCGGCOGAAATCOTGCTCACGCAGAGCCCGGUGACCCTGAGCCTG
TCTCCAGGCGAGCGCGCGACCCTOTCTTGCCGCGCCTCTCAGTCTGT
TTCTAGCTCTTATTTAGCOTGOTACCAGCAGAAGCCAGGCCAAGCOC
CACGCCTGCTCATTTACGGCGCCTCTTCTCGTGCCACGGETATCCCG
GCGCGTTTCAGCGGLAGCGGTAGUGGCACCGACTICACCCTGACCA
TCTCTCGTCTGOGAGCCAGAGUGATTTCOCCOTOTACTATTOTCAGGLG
GGTCGATCGCACGACGGGCCAGTTTGGTCAAGGTACGAAAGTTGAAA
TTAAA
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SEQ ID NO. B NUCLEIC ACID SEQUENCE

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTOGTGCCCOTCAAAAGTTACGCGGTGACGOTTTTGATACGTG
GGUTCAGTGOGGUTCAGGGCACCTTAGTTACGOTGAGCAGCGGCOGTY
TCTTCTCGCTCTAGCTCTTCTGGUGGCGGCOGTAGCGGLGOTGGUGE
COGAAATCOTCGCTGACGCAGAGCCCOGGCGACCCTCGAGLCCTOTCTCCA
GGCGAGCGCOCGACCCTGTCTTOGCCGUGCCTCTCAGTCTGTTICTAG
CTCTTATTTAGOGTGGTACCAGCAGAAGCCAGGCCAAGUGLCACGT
CTGCTCATTTACGOCGCCTCTICTCOTOCCACGGGTATCCCGGCOLG
TTTCAGCGGCAGUCGUGTAGCGGCACCGACTTCACCCTGACCATCTCIC
GTCTGGAGCCAGAGGATTTCCCCOTOTACTATTOCTCAGCATTALCGGL
SEQIDNG. 77 {de-077 GOTCCATTCACCTTIGGCCAAGGTACGAAGGTGGAGATTAAA

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTTCTGGTAACTCTTACGGTCAATTTGATTACTGG
GGTCAGTGGGGTCAGGGCACCTTAGTTACGGTGAGCAGCGGCGGTT
CTTCTCGCTCTAGCTCTTICTGGCGOGCGGCGOTAGCGGCGGTGGLGGT
GAAATCOTOGCTGACGCAGAGCCCGOCGACCCTGAGCCTGTCTCCAG
GCGAGCGCGCGACCOCTETCTTGCCGOCGCCTCTCAGTCTGTTTCTAGC
TCTTATTTAGCOGTGGTACCAGCAGAAGCCAGGCCAAGCGCCACGCO
TGCTGATTTACGGCGCCTCTTCTCGTGCCACGOOGTATCCCGGLGOGT
TTCAGCGOGCAGCGOTAGCGGCACCCACTTCACCCTCACCATCTCTCG
TCTGOAGCCAGAGCGATTTCGCCOTGTACTATTGTCAGACCTGGGGTA
SEQIDNG. 78 [de-078 CCGOGTCACGTTCTGTTIGGCCAAGGTACGAAGGTGGAGATTAAAL

144




WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 79

de-079

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTTCTOOTCAATACGUTGUTTACTITGATTACTGG
GGTCAGTGGGGTCAGGGCACCTTAGTTACGGTGAGLCAGCGGCGETT
CTTCTCGCTCTAGOTCTTCTGGLGGUGGCGHTAGCGGLGETGGELGEL
CAAATCOTOCTCACCCAGAGCCCGOCOACCCTOAGCCTCTCTCCAG
GCGAGCGCGCGACCCTOTCTTGCCGCGCCTCTCAGTCTGTTICTAGC
TCTTATTTAGCOGTGOTACCAGCAGAAGCCAGGUCAAGCGUCACGCC
TGCTGATTTACGGUGCCTCTTCTCGTGCCACGOUGTATCCCGOUGOGT
TTCAGCGGCAGCCGOGTAGCGOGCACCGACTTCACCCTGACCATCTCTCG
TCTGGAGCCAGAGGATTTCGCCOGTGTACTATTGTCAGCAGGAGTATT
CTTTCCCAGTCGACCTTTGOTCAAGGTACCGAAACTTGAAATTAAA

SEQ ID NO. 80

de-G80

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTACGGCCGCCTACGTTTTAGGTCATTGGGGUCA
ATGGOGTCAGGOTACCCTGGTGACGGTTTCTAGUGGCGGCAGCTCT
COCTCTTCTTCTAGCGOTGOTGGCGOGCAGCGOTOGCGGCGGTGAAA
TTGTGTTAACCCAGTCTCCGGCCGACCCTGAGCCTGAGCCCGGUGTGA
CCGTGCCACGCTGAGCTOGCCGCCOGTCTCAATCTGTOTCTTCTICTT
ATTTAGCGTGOTACCAGCAAAAACCGGGTCAAGCOGCCACGTTTATT
AATTTATGOCGCCAGOCTCTCGOGCCACCGOGTATCCCAGCCOGTTTTA
GCGGTAGCGGLAGCGGTACCGATTITTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGOGTTTACTATTGTCAGCAAAGCTATTCTAT
TCCATTCACGTTTGGUCCAGGGTACGAAGGTTGAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 81

dc-081

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTACGGCCGCCTACGTTTITAGGTCATTGGGGLCA
ATGGGUTCAGGOGTACCCTOGTGACGOGTTITCTAGCGGCGGCAGCTCT
CGCTCTTCTTCTAGCGOGTOGTGGLGGCAGCGOGTGGOGELGHTGAAAL
TTOTOTTAACCCAGTCTCCOGCGACCCTCAGCCTCAGCCCGOUTGA
GCGTGCCACGCTGAGCTGCCGUGCGTCTCAATCTGTGTCTTICTICTT
ATTTAGCGTGGTACCAGCAAAAACCGOGGTCAAGCGCCACGTTTATT
AATTTATGGCGCCAGCTCTCGUGCCACCGOTATCCCAGCCCOTTITA
GCGGTAGCGGCAGUGGTACCGATTTTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGOGTTTACTATIGTCAGCAAAGCTATTCTAT
TCCATTAACGTTITGGCCAGGGTACGAAGGTTGAAATCAAA

SEQ ID NO. 82

de-G382

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTACGCGCATCGOTTACTCTCACCATOCGGACTA
CTGGGGCCAATOGGGUCAGOGCACGTTAGTTACCGTGAGCAGCGGT
GGITCTTCTCGLAGCTCTTCTAGCGGCGGLGHTOGLAGCGGTGGOGE
COGCGAGATTOTOTTAACCCAGAGCCCGOCCACCCTGAGUTTATCY
CCOGGGTGAGCGTGCGACCTTAAGCTGTICGOGCCAGCCAATCTGTTA
CCTCTAGCTACCTCOCCTOCOTATCAGCAAAAGCCCOOTCAGGCCCC
ACGTCTGCTGATCTATOOTOCCTCTAGCCGCGCCACGGUTATTICCGU
CGCGCTTTAGCGGUTCTGGCAGCGGCACGGACTTTACCCTGACGATC
AGCCOTTTAGAGCCAGAAGACTTCGCGOTTITATTACTOGUTATICTTA
TGTTOGGTTCTAGCACCTGOGTOTTCOGTCAAGGTACCAAGGTGGAA
ATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 83

dc-083

CAGGTGCAGTTAGTTGAAAGCGGCGGTGGTGTGGTGCAACCGGETC
GTAGCTTACGTTTATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGOT
ATGCGATGCATTGGGETGUGTCAGGCGLCAGGTAAGGGUTTAGAGTG
GGTGGCOGTTATCTCTITATGACGGTAGCAACAAGTACTACGCUGAT
AGCGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGUCGAGGATACGGCCGTT
TATTATTGTGCCCGTACGGTTGGTGCCGCCGCCTTCGATATITGGGG
TCAATGGGGCCAAGGCACCCTGGTTACGGTTAGCAGCGGCGGCTCT
TCTCGCTCTTCTAGCTCTGGTGGLGGCGGCTCTGGUGRLGOTGGLGA
AATTOGTTCTGACCCAAAGCCCGGUCGACCCTGAGCCTGAGCCCAGGET
GAACGCGUCCACCCTGAGCTGTCGTGUCTCTCAAAGCGTTTCTTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGGTCAGGLCCCCGLGCTTA
CTGATTTATGGTGCGTCTTCTCGUGCGACGGGTATCCCAGCGUGTTT
TTCTGGCAGCGGLTCTGGCACCGATTTCACGCTGACCATTTICTCGCC
TGGAACCAGAGGACTTTGCCGTTTATTACTGCGGTACCCTGGACAGC
ATCTTACGCAGCTGGOTGTTTGOTCAAGGTACGAAAGTTGAAATTA
AA

SEQ ID NG. 84

de-(84

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTACGGTTOQOTCCATACGGTCGCACCTATTITCGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAACAGE
CCATCTCTTTTICCGUTGACGTTCGOGTCAAGGCACGAAAGTGGAAATC
AAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NO. 85

dc-085

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTACGGTTGGTCCATACGOGTCGCACCTATTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTIGCCAACAGE
CCAACTCTTTTCCGATTACGTTCGGTCAAGGCACGAAAGTGGAAATC
AAN

SEQ ID NG. 86

de-086

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTACGGTTOQOTCCATACGGTCGCACCTATTITCGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAACAGE
CCAACTCTTTTICCGCTGACGTTCGOTCAAGGCACGAAAGTGGAAATC
AAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 87

dc-087

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTACGGTTGGTCCATACGOGTCGCACCTATTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTIGCCAACAGE
CCAACTCTTTTCCOGCCOACGTICOGUGTCAAGGCACGAAAGTGGAAAT
CAAA

SEQ ID NG. 88

de-(88

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTACGGTTOQOTCCATACGGTCGCACCTATTITCGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAACAGE
CCTACTCTITICCGUCGACGTTCGUTCAAGGCACGAAAGTGGAAATC
AAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 89

dc-089

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTACGGTTGGTCCATACGOGTCGCACCTATTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTIGCCAACAGE
GTATCAACTGOCCGCTCACCTTCGOTCAAGGTACCAAGGTGGAAAT
TAAA

SEQ ID NO. 90

de-G30

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTACGGTTGGTCCATACGOGTCGCACCTATTTCGA
CTATTGGGOTCAGTGGGGUCAGGGTACGTTAGTCGACCGTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGOTGAAATTGTTCTGACCCAGAGCCCGGCGACCCTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTOGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGGTAGCGOGCAGCGOTACGGATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAACCTG
GGGTTCTGOTATTGTOTITGOTCAAGGTACGAAAGTTGAAATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 91

de-0%91

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTTGGAACATCGCCATCGTTGGTGCCGCGCCGAT
TCCAGTGATGOACGTGTOGOOCCAGTGOOGTCAAGGTACCCTGOTS
ACCOTTTCTTCTGGTGOTAGCTCTCGCAGCAGCAGCTCTGGCGGCGE
TGGCAGCGOGCOOTGGCOGCGAGATTOGTGUTGACCCAGAGCCCGGLG
ACGTTAAGCTTATCTCCGOGCGAACGCGCOACGTTATCTIGCLGCGC
CTCTCAGTCTGTGTCTAGUTCTTATCTGGCCTGGTACCAGCAAAAAC
CAGGTCAGGCGCCGCGUCTCTTAATCTACGGCGCCTCTTCTCGCGLG
ACCGGCATCCCGGCOCOTTTCAGCGGCAGCGUTTCTGGCACCGATTT
CACGCTGACCATCTCTCGCCTOGGAGCCAGAAGACTTTIGCCGTGTATT
ACTGCCAACAAGCCAATAGUTTTCCATTAACGTTCGGLOCAAGGLAC
CAAAGTTGAGATCAAA

SEQ D NG. 92

de-092

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTTGGAACATCGCCATCGTTGOTOCCGLGCCGOT
TCCAGTCGATCGGACCTOTGOOGCCAGTGOGOTCAAGGTACCCTOGTG
ACCGTTICTICTGGTGGTAGCTOTCGCAGCAGCAGCTCTGGCGGLGG
TGOGCAGCGOCGUTGOGCOGCCGAGATTGTGCTGACCCAGAGCCCGGLG
ACGTTAAGCTTATCTCCGGGCOGAACGCGCGACGTTATCTTGCCGCGE
CTCTCACTCTGTOTCTAGCTCTTATCTGCCCTGUTACCAGCAAAAAL
CAGGTCAGGCGCCGCGCUTGTTAATCTACGGCGCCTCTICTCGCGEG
ACCGGCATCCCGGCOGUGTTTCAGCGGCAGCGOTTCTGGCACCGATTT
CACCCTQACCATCTCTCOCCTGOAGCCAGAAGACTTTIGCCGTGTATT
ACTGUCCAACAAGCCAATAGCTTTCCAGTTTCTTTCGGCCAAGGCACC
AAAGTTGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 93

dc-093

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTTGGAACATCGCCATCGTTGGTGCCGCGCCGAT
TCCAGTGATGOACGTGTOGOOCCAGTGOOGTCAAGGTACCCTGOTS
ACCOTTTCTTCTGGTGOTAGCTCTCGCAGCAGCAGCTCTGGCGGCGE
TGGCAGCGOGCOOTGGCOGCGAGATTOGTGUTGACCCAGAGCCCGGLG
ACGTTAAGCTTATCTCCGOGCGAACGCGCOACGTTATCTIGCLGCGC
CTCTCAGTCTGTGTCTAGUTCTTATCTGGCCTGGTACCAGCAAAAAC
CAGGTCAGGCGCCGCGUCTCTTAATCTACGGCGCCTCTTCTCGCGLG
ACCGGCATCCCGGCOCOTTTCAGCGGCAGCGUTTCTGGCACCGATTT
CACGCTGACCATCTCTCGCCTOGGAGCCAGAAGACTTTIGCCGTGTATT
ACTGCCAACAAGCCAATAGCTTTCCAGTTACGTTCGGLOCAAGGLAC
CAAAGTTGAGATCAAA

SEQ ID NG. 94

de-(94

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTTACCGGTTCTAACTACCGCTACTTTCGATCGOTG
GGOTCAGTGGGOTCAGGGCACCTTAGTTACGOGTGAGCAGCGGLGHT
TCTTCTCOCTCTAGCTCTTCTGGCOGCGOCGGTAGCGGCGETGGCGE
CGAAATCGTGCTCGACGCAGAGCCCGGCGACCOTGAGCCTGTCTCCA
CCCGAGCGCOCCACCOTOTCTTOGCCGUCOCTCTCAGTCTOTTTCTAG
CTCTTATTTAGCOTGOTACCAGCAGAAGCCAGGCCAAGCGCCACGT
CTGCTCATTTACGGUGCCTCTTCTOGTGCCACGGGTATCOCGGLGLG
TTTCAGCQGCAGCOGGTAGCOUCACCGACTTICACCCTGACCATCTCTC
GTCTGOAGCCAGAGGATTTCGUCGTGTACTATTGTATGCAGGGCTCT

CATTGGCCATGGGCCTTCGGUCAGGGCACGAAGUGTTGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NO. 95

de-095

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTOGCCAGCOGCCOGTCCAGACGACGACTTCOATTATTIOOGE
TCAATGOGGCCAAGOGCACCCTOGUTTACGOTTAGCAGCGGCGGITCTY
TCTCGCTCTTCTAGCTCTCOGTGOCGGOGGOTOTGGLGGLGETGGLGA
AATTGTTCTGACCCAAAGCCCGQLGACCCTGAGCCTGAGCCCAGOT
GAACGCGCCACCCTGAGCTGTCGTGCOTCTCAAAGCGTTTICTTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGETCAGGCCCCGLGUTTA
CTCGATTTATGOTGCGTCTTCTCOCGCCACGGOTATCCCAGCGCOTTT
TTCTGGCAGCOGGUTCTGGCACCGATTTICACGUTGACCATTICTCGCC
TCGOAACCAGAGOACTTTGCCOTTTATTACTOCCAAGCOTOGGATTCT
AGCACGGGTGTTGTGTTIGGCCAAGGTACCAAGGTGGAGATTAAA

SEQ ID NG. 96

de-G96

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCAGCGUCOGGTUCCAGACGACGACTTCGATTATTGGGE
TCAATGOGOGGCCAAGGCACCOTGOTTACGGTTAGCAGCGGCGGOTCT
TCTCOCTCTTCTAGCTCTGOTGGCGGCOGCTCTGGCGGCGETGGCGA
AATTCTTCTCACCCAAAGUCCOGGCGACCCTGAGCCTCAGCCCAGGET
CAACGCGCCACCCTCAGCTGTCOTCOCTCTCAAAGCGTTICTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGGTCAGGCCCCGCGCTTA
CTGATTTATCGGTGUGTCTTCTCGUGCGACGGOTATCCCAGOGCOGTTT
TTCTGGCAGLCGGUTCTGGCACCGATTTCACGCTGACCATTTCTCGCC
TGGAACCAGAGGACTTTGCCGTTTATTACTGCCAAGTGTGGGATTCT

AGCACGOGTTITICGGCCAGGOGCACGAAGGTTGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NG, 97

de-097

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCAGCCCAAAGTACGOTOGACTTCTACTTTGATTACTG
GGUTCAGTGOGGUTCAGGGCACCTTAGTTACGOTGAGCAGCGGCOGTY
TCTTCTCGCTCTAGCTCTTCTGGUGGCGGCOGTAGCGGLGOTGGUGE
COGAAATCOTCGCTGACGCAGAGCCCOGGCGACCCTCGAGLCCTOTCTCCA
GGCGAGCGCOCGACCCTGTCTTOGCCGUGCCTCTCAGTCTGTTICTAG
CTCTTATTTAGOGTGGTACCAGCAGAAGCCAGGCCAAGUGLCACGT
CTGCTCATTTACGOCGCCTCTICTCOTOCCACGGGTATCCCGGCOLG
TTTCAGCGGCAGUCGUGTAGCGGCACCGACTTCACCCTGACCATCTCIC
GTCTGGAGCCAGAGGATTTCOCCCOTOTACTATTOTCAGCAGCACTAT
GCCATCCCACTGACCTTTGGTCAAGGTACGAAAGTTGAAATTAAA

SEQ ID NG. 98

de-(98

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCACCAACGACTGOTGCGOGGTCACTGGGGTCAATGGG
GTCAGGGCACGTTAGTGACGGTGAGCAGCGGTGETTCTAGCOGTAG
CAGCTCTTCTGOTGOTGOTOCCTCTGOTGOCGGCGGUCAGATTOTCT
TAACCCAGAGCCCAGCGACCTTAAGCCTGAGCCCGGOCGAACGTCC
CACGTTAAGCTCTCGCCGCGAGCCAGTCTOTOTCTTCTTCTTATTITAG
CCTCOTACCAGCAAAAACCAGGCCAAGCGCCGCOUTTACTGATCTA
TCGOTGUCAGCAGCCOGTGUCACCGGTATCCCAGCGOGOTTCTCTGOTA
GCGGCAGCGOTACCGATTTTACGCTGACCATTTCTCCGCCTGGAACCG
GAGGACTTTGCGOTTTACTACTGCCAAGTTTGGGATTCTCAGTCTAA
TAGCTGOOGTTTTTGOGTCAAGGTACCAAAGTGGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ ID NO. 99

de-099

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTOGTGCCACCTACGACGTTTTAACGOGTTTCGAATATTCGGE
TCAATGOGGCCAAGOGCACCCTOGUTTACGOTTAGCAGCGGCGGITCTY
TCTCGCTCTTCTAGCTCTCOGTGOCGGOGGOTOTGGLGGLGETGGLGA
AATTGTTCTGACCCAAAGCCCGQLGACCCTGAGCCTGAGCCCAGOT
GAACGCGCCACCCTGAGCTGTCGTGCOTCTCAAAGCGTTTICTTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGETCAGGCCCCGLGUTTA
CTCGATTTATGOTGCGTCTTCTCOCGCCACGGOTATCCCAGCGCOTTT
TTCTGGCAGCOGGUTCTGGCACCGATTTICACGUTGACCATTICTCGCC
TGOAACCAGAGOACTTTGUCOTTTATTACTCCCAAACCTGOGGCAC
GCOCATCCGCGTTTTTGGCCAGGUTACGAAGGTTOCAAATCAAA

SEQ ID NG. 160

de-100

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCACCTACTTAGOTGOTATCGTTOUTOCGAGCGACTA
CTGGGGCCAATOGGGUCAGOGCACGTTAGTTACCGTGAGCAGCGGT
GGITCTTCTCGLAGCTCTTCTAGCGGCGGLGHTOGLAGCGGTGGOGE
COGCGAGATTOTOTTAACCCAGAGCCCGOCCACCCTGAGUTTATCY
CCOGGGTGAGCGTGCGACCTTAAGCTGTICGOGCCAGCCAATCTGTTA
CCTCTAGCTACCTCOCCTOCOTATCAGCAAAAGCCCOOTCAGGCCCC
ACGTCTGCTGATCTATOOTOCCTCTAGCCGCGCCACGGUTATTICCGU
CGCGCTTTAGCGGUTCTGGCAGCGGCACGGACTTTACCCTGACGATC
AGCCOTTTAGAGCCAGAAGACTTCGCGOTTTATTACTOGCCAGCAAG
AATACACGGCCCCGGTGACCTTCGGTCAAGGTACCAAGGTGGAAAT

TAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECHD NG, 101

de-101

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTOTTCTOGCGOTCGAGTTAGCCCOGUGGTTTCCGATCCGTGGOG
TCAATGOGGCCAAGOGCACCCTOGUTTACGOTTAGCAGCGGCGGITCTY
TCTCGCTCTTCTAGCTCTCOGTGOCGGOGGOTOTGGLGGLGETGGLGA
AATTGTTCTGACCCAAAGCCCGQLGACCCTGAGCCTGAGCCCAGOT
GAACGCGCCACCCTGAGCTGTCGTGCOTCTCAAAGCGTTTICTTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGETCAGGCCCCGLGUTTA
CTCGATTTATGOTGCGTCTTCTCOCGCCACGGOTATCCCAGCGCOTTT
TTCTGGCAGCOGGUTCTGGCACCGATTTICACGUTGACCATTICTCGCC
TCGOAACCAGAGOQACTTTGCCOTTTATTACTOCCAACAGAGCOTTALC
ATCCCACOCACCTTTOOCCAAGGTACGAAGOTGUAGATTAAA

SEQ ID NG. 102

de-102

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGTTCGTCACTCTGGTTOGOTTATTCCCATCTGLCOTITGAL
GTTTGGOGUCAATGGGGCCAGGGCACGTTAGTTACCGTGAGCAGCG
GTGOTTICTTICTCGCAGCTCTTCTAGCGGCGGUGOGTGGCAGCGGTGGO
GGCGOGCCAGATTGTGTTAACCCAGAGCOCGGCCGACCCTGAGCTTAT
CTCCGGOGTGAGCGTGCGACCTTAAGUTGTCGCGCCAGCCAATCTGTT
AGCTCTAGCTACCTOGCCTOGTATCAGCAAAAGCCOGOTCAGGCCC
CACGTCTGCTCATCTATGOTCCCTCTAGCCGCGCCACGGOTATTCCS
GCGCGCTTTAGCGGOTCTGOCAGCGGLCACGCACTTTACCOTGACGA
TCAGCCGTTTAGAGCCAGAAGACTTCGCGGTTTATTACTGCCAGAAL
TGGGOGCACGGGTGTTGGCGGUTTTGGTCAAGGTACGAAAGTTGAAA
TTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECHID NG, 103

de-103

CAGGTGCAGTTAGTTGAAAGCGGCEGOTOOTCTCGTGCAACCGGOTC
GTAGCTTACGTTTATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGGTGLGTCAGGCGLCAGGTAAGGGLCTTAGAGTG
GGTGGCGGTTATCTCTTATGACGGTAGCAACAAGTACTACGCUGAT
AGCGTTAAAGGCCGUTTCACGATTAGUCGCGACAACAGUCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGCCGTT
TATTATTGYGCCGCGGACCCATTAGACGAGTGGGACGCCTATCTGTT
COACGTOGTOGOGTCAGTGOOGCCAGGOGTACGTTAGTGACCGTGAGT
TCTGGTOGTTCTTCTCOTTCTTCTAGCAGCGGCGOTCGGLGGLTITGG
CGOCGGUGGTGAAATTGTTCTGACCCAGAGCCCGGLGACCOTETCT
TTAAGCCCAGGTGAACGTGCGACCCTGTCTTGTCGLCGCGTCTCAATC
TGIGTCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAG
CCCCGCGTCTGTTAATTTACGGTGCCAGCTCTCGCGCCACGGGCATT
CCOGGCCCOTTTTAGCOGTAGCGGCAGCOOTACGOGATTTTACCTTAAC
GATTAGCCGCTTAGAGCCGGAGGACTTITGCCGTGTACTATTGUGAG
GUGCTGGGAGTCTGACACCCGTATTTTCGGTCAAGGTACCAAGGTGG
AAATTAAA

SEQ D NO. 104

de-104

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCGCOGOGGTTCTACGTACGACGTTTGOGOGTCAGTGGGE
CCAAGGTACCTTAGTGACCGTGTCTTCTGOGTOGGCAGCAGCCGTTICTT
CTTCTTCTGOTGOCGG TGO TAGCGGCGGCGETOGCOAAATCOTGEY
GACCCAAAGCCCGOGUCACCOTGAGCCTGAGCCCGGGCGAACGCGCC
ACCTTATCTTGCCOTGCOTCTCAGTCTOTTTCTAGCTCTTACTTAGCS
TGOTACCAGCAAAAACCAGGCCAGGCCCCACGTTTACTGATCTACG
GCGCGAGCTUTCGTGCCACGGOTATTICCAGCCCGUTTCAGCGGLAG
COGGTAGCOGOCACCCGACTTTACCCTGACGATCAGCCOGTCTCGGAGCCA
GAAGATTTCGCCGTTTATTACTGTCAGGTTTGGGATAACAATGTGGT

TITTGGTCAAGGTACCAAAGTGGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECQHID NGO, 105

de-105

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCOCGOUTICTACGTACGACOGTTTGOGGTCAGTGGGG
CCAAGOTACCTTAGTGACCGTGTCTTCTGUTGCCAGCAGCCGTICTT
CTTCTTOTGOTGGOGGTGETAGCGGLGGUGETGGUGAAATCGTGEY
GACCCAAAGCCCGOCCACCOTCGAGLCTOAGCCCGOGLCGAALCGCGCC
ACCTTATCTTGCCGTGCOTCTCAGTCTGTTICTAGCTCTTACTTAGCG
TGOTACCAGCAAAAACCAGGCCAGGUCCCACGTTTACTGATCTACG
GCGCCGAGCTCTCOGTGUCACGOOTATTCCAGCCCGUTTCAGCGGCAG
COGGTAGCOGCACCGACTTTACCCTGACGATCAGCCGTCTGGAGCCA
GAAGATTTCCCCOTTTATTACTGTCAGOTTTGOCCATTCTAGCAGCGG
TOGTGOTTTTCOGTCAGGGCACCAAGGTTCGAGATCAAA

SEQ ID NG. 106

de-106

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCGCGCACGGTOGUGTACGAACTCTCGLGOUTGGAAAG
CCTTAGATTACTOGGGGCCAGTGGOGUCAAGGTACGCTGGTGACCOT
GTCTTCTGOTCOTICTAGCCGUTCTAGCAGCAGCGGTGELGGUGETA
GCGGCOGCGOTOOCCGAAATCOTGCTGACCCAGAGCCCGGCCACCTT
ATCTCTGTCTCCAGGCGAACGTGCCACCTTATCTTCTCGTGCCTCTC
AAAGQCOTTAGCTCTAGCTACCTOGOCGTOQUTACCAACAGAAGCLGOG
TCAAGCGCCGCGTTTACTGATCTACGGTGCOGTCTTICTCGCOCCACCG
GCATTCCAGCGUGTTTTICTGGCAGCGGCTCTGGTACCGATTTTACG
TTAACCATTTCTCOGCTTAGAACCAGAGGATTTCGCOUTTITATTATTG
TCAGGCCTOGGGACTCTACCACCCCGACGOTTOGTTTITCGGCCAAGGCA

CCAAAGTTGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ D NO. 107

de-107

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCGGCGUCGETTCTTCTGCCGCCTCTGGUTTTGCCAL
CTCOCGOCCAATGGOOCCAGOGGCACCTTAGTTACCOTCGAGCAGCGOT
GGTTCTTCTCOCAGCTCTTCTAGCGGCOGOGOTGGCAGCGGTGGEGE
CGGCGAGATTIGTGTTAACCCAGAGCCCGGUGACCCTGAGCTTATCY
CCGOGTCAGCOCTOCGACCTTAAGCTOTCGLGCCAGCCAATCTGTTA
GCTCTAGCTACCTGGCCTGGTATCAGCAAAAGCCGGOTCAGGCCCC
ACGTCTGCTGATCTATGOGTOCUTCTAGCCGOGCCACGGOTATTCCGG
COCGCTTTAGCGOUTCTGGCAGCGGCACGGACTTTACCCTGACGATC
AGCCOTTTAGAGCCAGAAGACTTCGCOGTTTATTACTGCCAGACGTG
GGGCOCCGCCTCTGGCOTOTTTGOTCAAGGTACGAAAGTTGAAATT
AAN

SEQ ID NG. 108

de-108

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCAAAGACGAGOTTTGGATCGCCGCCTTCGATTATTG
GGOTCAATGGGGUCAAGGLCACCCTGOGTTACGOGTTAGCAGCGGLGGT
TCTTCTCOCTCTICTAGCTCTGGTGOCOGCOGOITCTGGUGGLGETEG
CGAAATTGTTCTGACCCAAAGCCCGGCGACCCTGAGCCTGAGCCCA
CCTCAACCCGCCACCCTCAGCTGTCOTCCCTCTCAAAGCGTTICTTC
TAGCTACCTGGCCTGOTATCAACAGAAACCAGUTCAGGCCCCGEGC
TTACTGATTITATGGTGCOTCTTCTCGCGCGACGGOTATCCCAGCGLG
TTTTTCTOGCAGCQGCTCTGOLCACCGATTTCACGCTCGACCATTTICTC
GCCTGGAACCAGAGGACTTTIGCCGTTTATTACTGCCAAACCTGGGGT
ACGGOGUCACGTTGTTITTIGOCCAGGOGTACGAAGGTTGAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ D NG, 109

de-109

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAGACCGCGGTGGTGACGTTGTTACCGCGGGTCG
COQGCTTCCGATTATTGOOGCCAATOGGGUTCAAGGCACCCTGETGACG
CTTTCTTICTCOTCOCTCTTCTCGTAGCAGCTCTAGCGGCGGTGGLGE
CAGCGGTGGOGGCGOGTGAAATTGTGCTGACCCAGAGCLCGGLCALG
CTGTCTITAAGCCCGOOGCGAGCGTGCCACGTTAAGCTGTCGCGLCA
GCCAAAGCGTTAGCTCTAGCTATTTAGCCTGGTATCAACAGAAGCC
AGGCCAGGCGCCACGTTITATTAATCTATGOGTOCCTCTTICTCGTGLGA
CCOCTATTCCGGCGCOCTTTAGCGGUTCTGOGTAGCGGCACCGACTTC
ACCCTGACGATCTCTCGTTTAGAGCCGGAGGATTTCGCGGTGTACTA
TTCTCAACAATATAATAATTCGCCACCAATCACGTTTGGTCAGGGCA
CCAAGOGTTCAGATTAAA

SEQID NG. 110

de-110

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCAAAGGTCGCTGOGCGACTTCGACTCTTGGGGTCAGTG
GGOGUCAAGGTACCTTAGTGACCGTGTCTTCTGGTGGCAGCAGCCGTT
CTTCTICTICTGOTGGCGGTGGTAGCGGCGGOGETCOCGAAATCGTG
CTGACCCAAAGCCCOGGCCACCCTGAGCCTGAGCCCGGGCGAACGCG
CCACCTTATCTTOCCOTOCOTCTCAGTCTOTTITCTAGCTCTTACTTAG
COTGOTACCAGCAAAAACCAGOCCAGGCCCCACCTTTACTGATCTA
CGGCGCGAGCTCTCGTGLCACGGGTATTCLCAGCCOGUTTCAGLGGO
AGCGOTAGCGGCACCCGACTTITACCCTGACGATCAGCLGTCTGGAGC
CAGAAGATTTCGCCGTTITATTACTGTCAGGTTITGGGATTCTAGCAGC
GACAAACCATACGTTTTTGGUCAGGGTACGAAGGTTGAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQID NG, 111

de-111

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAAACGACATCTTAGCCTACGOGTAGCGCGTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAGTGTG
GGACTCTTCTAGCCGATCATTGGGTTITTICOGGTCAAGGCACGAAAGTGG
AAATCAAA

SEQIDNG. 112

de-112

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCAAAAACGACATCTTAGCCTACGGTAGCGCGTCTGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAAGTOTG
GGACTCTTCTAGCGATCATTIGGGTITICGGTCAAGGCACGAAAGTGG
AAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NG, 113

de-113

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAAACGACATCTTAACGTACGGTAGCGCGTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAGTGTG
GGACGGTGGTAGCOGATCATTGGOTTITICGGTCAAGGLCACGAAAGTG
GAAATCAAA

SEQIDNO. 114

de-114

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGUCCAAAAACGACATCTTAACGTACGOTAGCGCGTTCGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAAGTOTG
GGACAACGGTAGCGATCATTGGGTTTTCGGTCAAGGCACGAAAGTG
GAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NGO, 115

de-118

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAAACGACATCTTAACGTACGGTAGCGCGTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAGTGTG
GGACTCTATCAGCGATCATTGOOTTITCGOTCAAGGCACGAAAGTG
GAAATCAAA

SEQID NG. 116

de-116

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGUCCAAAAACGACATCTTAACGTACGOTAGCGCGTTCGA
CTATTGGGGTCAGTOGGGCCAGGGTACGTTAGTGACCGTGAGCTCT
GGTGCETTCTTICTCGTTCTTCTAGCAGCGGCGGTOGCGHCTCTGGLGE
COGCGOTOAAATTOTTCTCACCCAGAGCCCGGUGACCCTOTCTTITAA
GCCCAGOTOGAACGTGCGACGOTGTCTTGTCGCGCGTCTICAATCTGTG
TCTAGCTCTTATTITAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCCTCTOTTAATTTACGOTCCCAGCTCTCGUGCCACGOGCATICCGG
CCOGTTTTAGCGGTAGCGGLCAGCGGTACGGATTTTACCTTAACGATT
AGCCOCTTAGAGCCOGUAGGACTTTGCCGTGTACTATIGLCCAAGTOTG
GGACTCTTCTAGCGATCATTIGGGTITICGGTCAAGGCACGAAAGTGG
AAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NG, 117

de-117

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCAAAAACGACATCTTAACGTACGGTAGCGCGTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAGTGTG
GGACACCGAACACCCATCATTOGOTTATTCGOTCAAGGCACGAAAGTG
GAAATCAAA

SEQID NG. 118

de-118

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCAAAAACCGCTACTCTTACGGTGACTATTGGGGCCA
ATGGOGTCAGGOTACCCTGGTGACGGTTTCTAGUGGCGGCAGCTCT
COCTCTTCTTCTAGCGOTGOTGGCGOGCAGCGOTOGCGGCGGTGAAA
TTGTGTTAACCCAGTCTCCGGCCGACCCTGAGCCTGAGCCCGGUGTGA
CCGTGCCACGCTGAGCTOGCCGCCOGTCTCAATCTGTOTCTTCTICTT
ATTTAGCGTGOTACCAGCAAAAACCGGGTCAAGCOGCCACGTTTATT
AATTTATGOCGCCAGOCTCTCGOGCCACCGOGTATCCCAGCCOGTTTTA
GCGGTAGCGGLAGCGGTACCGATTITTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGGTTTACTATIGTGCGGCOTGGGATGATTT

AAGCOGOTTGOOTTTITCGGUCAGGGCACGAAGOTTGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NG, 119

de-119

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTCTGCCAATGOTCGCTCTTCTGCCTACTTCAATCATTGGGOT
CAATGGOGCCAAGGCACCCTGOTTACGGTTAGCAGCOGCGGOTCTT
CTCGCTCTTCTAGCTCTGGTGGCGGLGGUTCTGGOGGCGETGGEGAA
ATTGTTICTGACCCAAAGCCCGOCOACCCTCGAGCCTGAGCCCAGOTG
AACGCGCCACCCTGAGCTOTCGTGCCTCTCAAAGCGTTTCTTCTAGE
TACCTGGCCTGOTATCAACAGAAACCAGGTCAGGCCCCGOGUTTAC
TOGATTTATGOTGCOTCTTICTCGUGCOACGGUTATCCCAGCOCOTTITT
TCTGGCAGCGGCTCTGGCACCGATTTCACGCTGACCATTTICTCGCCT
GGAACCAGAGGACTTTGLCGTTTATTACTGCCAACAGGCGAACAGC
TTCCCATACACCTTTGOCCAAGGTACCAAGGTGUGAGATTAAA

SEQ D NG. 120

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCCGAACTCTAACTCTCCATCTTACTGGGGCCAGTG
GGOTCAAGGCACGUTGOTGACCGTTICTICTGGOGGLAGLCAGUCGC
TCTTCTTCTYCTGGCGGTGOTCGOCAGCOOCGUTGOUGGCGAGATTCT
GCTGACGCAGAGCCCAGCGACCCTGAGCCTGAGCCCGGGCGAGCGC
CCGACGTTAAGCTOCCOTOCCAGCCAATCTOTTAGCTCTTCTTACCT
GGCCTGGTATCAACAGAAGCCGGOCCAAGCCCCGCGOCTGTTAATC
TATGGCGCGTCTAGCCGOGCCACGGGCATCCCAGCCCGCTTITAGCG
CGCTCTGGCAGCGGCACGGATTTTACCTTAACGATTAGCCGTTTACGAG
CCGGAAGACTTCOGCCGTGTACTACTGCCACATGTGGAATGCCAGCC

GTAACCATTOGGTTITCOOTCAGGGCACCAAGGTTGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NG, 121

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCCGAACTCTAACTCTCCATCTTACTGGGGCCAGTG
GGUTCAAGGCACCCTGOTCACCGTTTICTTCTGGCGGCAGCAGCCGT
TCTTCTTCTTCTGGCGGTCOGTCGGCAGCGGCGHTGOCGGLGAGATTET
CCTCGACGCAGAGCCCAGCGACCCTCAGCCTCAGCCCGGGCCAGCOC
GCGACGTTAAGUTGCCGTGCCAGCCAATCTGTTAGCTCTTCTTACCT
GGCCTGGTATCAACAGAAGCCGGGCOAAGUCCCGCGCOTGTTAATC
TATGGCGCOGTCTAGCCQCGCCACGOGCATCCCAGCCCGUTTTAGEG
GCTCTGGCAGCGOCACGGATTITTACCTTAACGATTAGUCGTTTAGAG
CCOGGAAGACTTCGCCOTOTACTACTOGLCACGTOTOGGACAGCAGCG
CTCATCACTGOGTTTTCOOCCAGGGUCACGAAGOTTCAGATTAAA

SEQID NG. 122

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTGCCAACGTTTACCAACAAACGTGGGCGTTTGA
CCCATGGGOCCAATGGGGCCAGOGCACGTTAGTTACCGTGAGCAGC
GGTGCTTCTICTCGCAGCTCTTCTAGCGGCGGCGGTGGLAGCGGTGE
COGCGOCCGAGATTGTCGTTAACCCAGAGCCCGGCGACCOTGAGCTTA
TCTCCOGGGTGAGCGTGCGACCTTAAGCTGTCGCGCCAGCCAATCTGT
TAGCTCTAGCTACCTOOCCTOUTATCAGCAAAAGCCGOGTCAGGCC
CCACGTCTCCTCGATCTATGOTGCCTCTAGCCGCGUCACGGUGTATTCC
GGCGUGCTITAGCGGCTCTGGLAGCGGCACGGACTTTACCCTGACG
ATCAGCCOTTITAGAGCCAGAAGACTTCOCGUTTTATTACTGCATGCA
GGOTGAACGCTGGCCATTAGCOTTTGGCCAAGGTACGAAGGTGGAG
ATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NG, 123

de-123

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTCTGCCCOTOLCCOCGOTGCCAACACGTOGOACTATTIGGGE
CCAATGGOOTCAGGUTACCCTGOTCGACCOGTTTICTAGCGGCGGCAGC
TCTCGOCTCTTCTICTAGCGOTGOTOGOLGGCAGCGOGTGGCGGCGETGA
AATTGTGTTAACCCAGTCTCCGQLOACCCTCAGCCTGAGCCCQGOT
GAGCGTGCCACGCTGAGCTGCCGCGUGTCTCAATCTGTGTCTTCTTC
TTATTTAGCGTGGTACCAGCAAAAACCGGGTCAAGCGUCACGTTTAT
TAATTTATGGCGCCAGCTCTCGCOCCACCGGTATCCCAGCCCGTTTT
AGCGOGTAGCGGCAGCGGTACCGATTTTACGTTAACCATTAGCCGCTT
AGAACCGCGAGGACTTCOUGGTTTACTATTGTCAGCAAGAATATTCTT
TTCCAGTTACUGTTTGOGUCAGOGTACGAAGGTTOGAAATCAAA

SEQID NG. 124

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTGACTTCCACCGCGCCTACGGTATGGATTATTG
GGOTCAATGGGGUCAAGGLCACCCTGOGTTACGOGTTAGCAGCGGLGGT
TCTTCTCOCTCTICTAGCTCTGGTGOCOGCOGOITCTGGUGGLGETEG
CGAAATTGTTCTGACCCAAAGCCCGGCGACCCTGAGCCTGAGCCCA
CCTCAACCCGCCACCCTCAGCTGTCOTCCCTCTCAAAGCGTTICTTC
TAGCTACCTGGCCTGOTATCAACAGAAACCAGUTCAGGCCCCGEGC
TTACTGATTITATGGTGCOTCTTCTCGCGCGACGGOTATCCCAGCGLG
TTTTTCTOGCAGCQGCTCTGOLCACCGATTTCACGCTCGACCATTTICTC
GCCTGGAACCAGAGGACTTTGCCGTTTATTACTGCCAACAGGCGAA

CAGCTTCCCACCAACCTTTGOGUCAAGGTACGAAGGTGGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NGO, 125

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGACGOTICTCCCGACTACGUGTGCGGGCTTCGA
CTATTCOCGOTCACTOOCOGCCAGGOTACGTTAGTCGACCOTGAGCTCT
GGTGGTTCTTCTCOTTCTTCTAGCAGCGGCGOTGGUGGCTCTOGCGE
CGGCGGTGAAATTIGTTCTGACCCAGAGCCCGGCGACCOTGTCTTTAA
CGCCCAGOTGAACGTGCGACCCTOTCTTOTCGLGCOTCTCAATCTOTG
TCTAGCTCTTATTTAGCGTGGTATCAACAAAAACCAGGCCAAGCCCC
GCGTCTOGTTAATTTACGOTGUCAGCTCTCGLGCCACGGGCATTICCGG
CCCOTTTTAGCGOGTAGCGGCAGCOOTACGOATTTITACCTTAACGATT
AGCCGCTTAGAGCCGGAGGACTTTGCCGTGTACTATTGCCAAACCTG
GGUTAACACGCATCTCOTOTTCOOTCAAGGTACCAAGGTGGAAATT
AAN

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTGACCCACCGCOGUGTCGACGCCTTCGATATTITGGGE
TCAATGOGOGGCCAAGGCACCOTGOTTACGGTTAGCAGCGGCGGOTCT
TCTCOCTCTTCTAGCTCTGOTGGCGGCOGCTCTGGCGGCGETGGCGA
AATTCTTCTCACCCAAAGUCCOGGCGACCCTGAGCCTCAGCCCAGGET
CAACGCGCCACCCTCAGCTGTCOTCOCTCTCAAAGCGTTICTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGGTCAGGCCCCGCGCTTA
CTGATTTATCGGTGUGTCTTCTCGUGCGACGGOTATCCCAGOGCOGTTT
TTCTGGCAGLCGGUTCTGGCACCGATTTCACGCTGACCATTTCTCGCC
TGGAACCAGAGGACTTTGCCGTTTATTACTGCCAACAGTATCACACC

SEQ D NG. 126

ACGCCACCAACCTTTGGCCAAGGTACGAAGGTGGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NG, 127

de-127

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTOTGCCCOTOQACCGCACGTCTCOLGCCGCCCTGGATTACTS
GGUTCAGTGOGGUTCAGGGCACCTTAGTTACGOTGAGCAGCGGCOGTY
TCTTCTCGCTCTAGCTCTTCTGGUGGCGGCOGTAGCGGLGOTGGUGE
COGAAATCOTCGCTGACGCAGAGCCCOGGCGACCCTCGAGLCCTOTCTCCA
GGCGAGCGCOCGACCCTGTCTTOGCCGUGCCTCTCAGTCTGTTICTAG
CTCTTATTTAGOGTGGTACCAGCAGAAGCCAGGCCAAGUGLCACGT
CTGCTCATTTACGOCGCCTCTICTCOTOCCACGGGTATCCCGGCOLG
TTTCAGCGGCAGUCGUGTAGCGGCACCGACTTCACCCTGACCATCTCIC
GTCTGGAGCCAGAGGATTTCCCCOTOTACTATTIGTCAGACCTOGGOT
CATACGCACTTAGTGTTTOCCCAAGGTACCGAAGOTGOAGATTAAA

SEQID NG. 128

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTGACACGGGTTTCGGTTCTTTCGATTATTGGGET
CAATGGGGCCAAGGLACCCTGGTTACGGTTAGCAGCGGLGGCTCTT
CTCGCTCTTCTAGCTCTGGTGGUGGCGGCTCTGGCGGUGOTGGCGAA
ATTOGTTCTGACCCAAAGCCCGOGOCGACCCTGAGCCTGAGCCCAGGTO
AACGCQCCACCCTGAGCTOTCOGTGUCTCTCAAAGUGTTTICTTICTAGC
TACCTGGCCTGGTATCAACAGAAACCAGGTCAGGCCCCGCGOTTALC
TCGATTTATGOGTGCOTCTTCTCGOCGUGACGOGOGTATCCCAGCGUGTTTY
TCTOGGCAGCQGCTCTGOCACCGATTICACGCTCGACCATTTICTCGLCT
GGAACCAGAGGACTTTGCCOTITATTACTGCTCTAGCTATACGAGCT
CTTCTACGTCGOGGGOTITIGGCCAAGGTACGAAGGTGGAGATTAAAL
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NG, 129

de-129

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTOTGCCCOTOQACACOTCTTCTOGTOCCATGCGACATITCRGE
CCAATGGOOTCAGGUTACCCTGOTCGACCOGTTTICTAGCGGCGGCAGC
TCTCGOCTCTTCTICTAGCGOTGOTOGOLGGCAGCGOGTGGCGGCGETGA
AATTGTGTTAACCCAGTCTCCGQLOACCCTCAGCCTGAGCCCQGOT
GAGCGTGCCACGCTGAGCTGCCGCGUGTCTCAATCTGTGTCTTCTTC
TTATTTAGCGTGGTACCAGCAAAAACCGGGTCAAGCGUCACGTTTAT
TAATTTATGGCGCCAGCTCTCGCOCCACCGGTATCCCAGCCCGTTTT
AGCGOGTAGCGGCAGCGGTACCGATTTTACGTTAACCATTAGCCGCTT
AGAACCGCGAGGACTTCOUOGOTTTACTATTIGTAGCTCTTITTIGGCOGTA
ATCGACAACTTAATTTTTGGCCAAGOGTACCGAAGGTOGAGATTAAA

SEQ ID NG. 130

de-130

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTGACGTTCAATACCGCTTCGACCCOGTGGGGLCA
ATGGOGTCAGGOTACCCTGGTGACGGTTTCTAGUGGCGGCAGCTCT
COCTCTTCTTCTAGCGOTGOTGGCGOGCAGCGOTOGCGGCGGTGAAA
TTGTGTTAACCCAGTCTCCGGCCGACCCTGAGCCTGAGCCCGGUGTGA
CCGTGCCACGCTGAGCTOGCCGCCOGTCTCAATCTGTOTCTTCTICTT
ATTTAGCGTGOTACCAGCAAAAACCGGGTCAAGCOGCCACGTTTATT
AATTTATGOCGCCAGOCTCTCGOGCCACCGOGTATCCCAGCCOGTTTTA
GCGGTAGCGGLAGCGGTACCGATTITTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCOGOGTTTACTATIGTGGCCAAAATAAACAAT
TTCCATGGACGTTCGGCCAGGGCACGAAGGTTCGAGATTAAA
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WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECHD NG, 131

de-131

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGAGCGCGGTGGTGACTACGGTAGCGGCTACTA
CCTGCCAAATTATGOCATGGACGTTTGOOCTCAGTGOOCGCCAGGEC
ACGTTAGTTACGOTTAGCTCTGOTOGCAGCAGCCGCAGCAGCTCTA
GCGGOGGCGETGGCAGCGOGTOGLGGUGGCGAAATTIGTGCTCGACCCA
ATCTCCGGCCACGCTGAGCCTGTCTCCGGGTGAGCGUGCGACGTTAT
CTTGCCGCGCOTCTCAGTCTGTCGAGUTCTTCTTATTITAGCGTGGTAC
CAACAGAAACCGGUTCAGGCCCCACGCCTGTTAATCTACGGTGLGA
GCAGCCGCGCCACCGOGCATCCCGGCGCOTTTCTCTGGCAGCGGOTC
TGOGTACCGATTTCACGTTAACCATCTCTCGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGCAGGAGGOTTCTTCTCCGATCACCTTT
GGCCAAGGTACGAAACTTGAGATTAAA

SEQ D NG. 132

de-132

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTCAGCGCOUGTGOTGACTACGOTACGCGOGCTACTA
CCTGCCAAATTATGOCATGCGACGTTTGGGGTCAGTGOGGCCAGGGC
ACGTTAGTTACGGTTAGCTCTGGTGGCAGCAGCCGCAGCAGOTCTA
GCGGCOGCGOTOOCAGCGOTGGCGCCGECCAAATTOTOUTCGACCCA
ATCTCCGGCCACGUTGAGCCTGTCTCCGGGTCGAGCGCGCGACGTTAT
CTTCCCCCGCOTCTCACTCTGTCAGUTCTTCTTATTITAGCOTGOTAC
CAACACGAAACCGGUTCAGGCCCCACGCCTOTTAATCTACGGTGCGA
GCAGCCGCGCGACCGGCATCCOGGCGCOTITCTCTGGCAGCGGOTC
TGOTACCOGATTITCACGTTAACCATCTCTCOGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGCAGTACGACACGACGCCGCCACTGACLC
CTTTGGTCAAGGTACCAAGGTTGAAATCAAA
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WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECHD NG, 133

de-133

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGAGCGCGGTGGTGACTACGGTAGCGGCTACTA
CCTGCCAAATTATGOCATGGACGTTTGOOCTCAGTGOOCGCCAGGEC
ACGTTAGTTACGOTTAGCTCTGOTOGCAGCAGCCGCAGCAGCTCTA
GCGGOGGCGETGGCAGCGOGTOGLGGUGGCGAAATTIGTGCTCGACCCA
ATCTCCGGCCACGCTGAGCCTGTCTCCGGGTGAGCGUGCGACGTTAT
CTTGCCGCGCOTCTCAGTCTGTCGAGUTCTTCTTATTITAGCGTGGTAC
CAACAGAAACCGGUTCAGGCCCCACGCCTGTTAATCTACGGTGLGA
GCAGCCGCGCCACCGOGCATCCCGGCGCOTTTCTCTGGCAGCGGOTC
TGOGTACCGATTTCACGTTAACCATCTCTCGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGCAGTACGOTTICTICTCCGATCACCTTT
GGCCAAGGTACGAAACTTGAGATTAAA

SEQ D NO. 134

de-134

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTCAGCGCOUGTGOTGACTACGOTACGCGOGCTACTA
CCTGCCAAATTATGOCATGCGACGTTTGGGGTCAGTGOGGCCAGGGC
ACGTTAGTTACGGTTAGCTCTGGTGGCAGCAGCCGCAGCAGOTCTA
GCGGCOGCGOTOOCAGCGOTGGCGCCGECCAAATTOTOUTCGACCCA
ATCTCCGGCCACGUTGAGCCTGTCTCCGGGTCGAGCGCGCGACGTTAT
CTTCCCCCGCOTCTCACTCTGTCAGUTCTTCTTATTITAGCOTGOTAC
CAACACGAAACCGGUTCAGGCCCCACGCCTOTTAATCTACGGTGCGA
GCAGCCGCGCGACCGGCATCCOGGCGCOTITCTCTGGCAGCGGOTC
TGOTACCOGATTITCACGTTAACCATCTCTCOGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGAGCTACGACTTCGGTCTGGGTATTATG
GTOGTITGGTCAAGGTACCAAGGTTIGAAATCAAA
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WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHD NGO, 135

de-135

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGAGCGCGGTGGTGACTACGGTAGCGGCTACTA
CCTGCCAAATTATGOCATGGACGTTTGOOCTCAGTGOOCGCCAGGEC
ACGTTAGTTACGOTTAGCTCTGOTOGCAGCAGCCGCAGCAGCTCTA
GCGGOGGCGETGGCAGCGOGTOGLGGUGGCGAAATTIGTGCTCGACCCA
ATCTCCGGCCACGCTGAGCCTGTCTCCGGGTGAGCGUGCGACGTTAT
CTTGCCGCGCOTCTCAGTCTGTCGAGUTCTTCTTATTITAGCGTGGTAC
CAACAGAAACCGGUTCAGGCCCCACGCCTGTTAATCTACGGTGLGA
GCAGCCGCGCCACCGOGCATCCCGGCGCOTTTCTCTGGCAGCGGOTC
TGOGTACCGATTTCACGTTAACCATCTCTCGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCCAGAGCTACGACATCTCTAATTTAAGCCAT
CTOCTTTTCGOTCAGGOTACCGAAACTTGAAATTAAA

SEQ D NG. 136

de-136

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTCAGCGCOUGTGOTGACTACGOTACGCGOGCTACTA
CCTGCCAAATTATGOCATGCGACGTTTGGGGTCAGTGOGGCCAGGGC
ACGTTAGTTACGGTTAGCTCTGGTGGCAGCAGCCGCAGCAGOTCTA
GCGGCOGCGOTOOCAGCGOTGGCGCCGECCAAATTOTOUTCGACCCA
ATCTCCGGCCACGUTGAGCCTGTCTCCGGGTCGAGCGCGCGACGTTAT
CTTCCCCCGCOTCTCACTCTGTCAGUTCTTCTTATTITAGCOTGOTAC
CAACACGAAACCGGUTCAGGCCCCACGCCTOTTAATCTACGGTGCGA
GCAGCCGCGCGACCGGCATCCOGGCGCOTITCTCTGGCAGCGGOTC
TGOTACCOGATTITCACGTTAACCATCTCTCOGTTTAGAACCAGAAGATT
TCGCGOTTTACTACTGCAGCAGCTACACCGTCTTCTAGCAAGGTGTTT
GGCCAAGGTACGAAAGTTGAGATTAAA
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WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEGQ ID NG, 137

de-137

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTCAGTGOOGGTCGGTTCTTOUTTCGOTATGCACCO
GTGGGOCCAATGCOOTCAGGOTACCCTGUTGACGGTTTCTAGCGGC
GGCAGCTCTCGUTCTTCTTCTAGCGGTGOGTGGCGGLAGCGGTGGLGE
COGGTGAAATTGTGTTAACCCAGTOTCCGGUCACCCTOGAGCCTGAGT
CCGOGGTGAGCGTGCCACGCTCGAGUTGCCGCGCGTCTCAATCTGTGTC
TTCTTCTTATTTAGCGTGOGTACCAGCAAAAACCGGGTCAAGCGUCAC
CTTTATTAATTTATGGCGCCAGCTCTCGCGCCACCGGTATCCCAGCC
COTTTTAGCGGTAGCOGCAGCGGTACCGATTTTACGTTAACCATTAG
CCOGCTTAGAACCCOGAGGACTTCGCCGOTTTACTATTOTCAGCAATATA
ATTCTAGCTCTATCACGTTTOGGCCAGGOTACGAAGUTTGAAATCAAA

SEQ D NG. 138

de-138

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTCAGTGOOGGTGOTTCTTOGOTTCGOTATGGACCC
GTGGGGCCAATGGOGTCAGOGGTACCCTGGTGACGGTTTCTAGCGGC
GGCAGCTCTCGCTCTTCTTCTAGCGOTGGTGGCGGLAGCGGTGGOGE
COCTCAAATTCTCTTAACCCAGTCTCCGGCGACCCTCAGCCTGAGC
CCGGGTGAGCGTGCCACGCTGAGCTGCCGUGCGTUTCAATCTGTGTC
TTCTTCTTATTTAGCGTOGGTACCAGCAAAAACCGOOTCAAGCGCCALC
GTTTATTAATTTATGGCGCCAGCTCTCGCGCCACCGOTATCCCAGCC
CGTTTTAGOGGTAGCGGCAGCOGGTACCGATTTITACGTTAACCATTAG
CCOCTTAGAACCGGAGGACTTCOCGOTTTACTATTOGTCAGTCTTATG
ATTCTAGCAACGCCGTTTTITGGCCAGGUGTACGAAGGTTGAAATCAA

A
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WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECQ D NG, 139

de-139

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGAGTGGTTAGGTACGACGGGTATGGACGTGTG
GGGCCAATGGGGTCAGGGTACCCTGGTGACGGTTTCTAGCGGLGGC
AGCTCTCGCTCTTCTTCTAGCGGTOGTGGCOGCAGCGETGGCGGLGE
TCGAAATTOGTGTTAACCCAGTCTCOGGCGACCCTCGAGCCTGAGCCOG
CCTCAGCOCTCCCACGCTCAGCTGCCGCOCOCTCTCAATCTOCTETCTTC
TTCTTATTTAGCGTGGTACCAGCAAAAACCGGGTCAAGCGCCACGTT
TATTAATTTATGGCGCCAGUTCTCGUGCCACCGOGTATCCCAGCOCGT
TTTAGCGGTAGCOGCAGCGGTACCGATTTTACGTTAACCATTAGCCG
CTTAGAACCGGAGGACTTCGCGGTTITACTATTGTGGCACGTGGGATA
GCTCTAGCGCCCCATTCTATGTGTTTICGTCAAGOTACGAAAGTTGAA
ATTAAA

SEQ ID NG. 140

de-140

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTOGAGTGOTTAGOTACGACGOUTATOGGACGTOTG
GGGCCAATGGOOGTCAGGOTACCCTGGTGACGGTTICTAGCGGCGGO
AGUTCTCGUTCTTCTTICTAGCGGTGGTGGUGGCAGCGETGOGUGGCGE
TCGAAATTOGTGTTAACCCAGTCTCCOGCGACCCTGAGCCTGAGCCCG
GGTGAGCGTGCCACGCTGAGCTGCCGCGCGTCTCAATCTGTGTCTTC
TTCTTATTTAGCGTGOTACCAGCAAAAACCGOOTCAAGCGCCACGTT
TATTAATTTATGGCGCCAGCTCTCGCGCCACCGGTATCCCAGCCCGT
TTTAGCGGTAGCGGCAGCGGTACCCGATTTTACGTTAACCATTAGCCG
CTTAGAACCGGAGGACTTCOOCGGTTTACTATTGTCGGCACGTGGGATA
GCTCTAGCOGGTCCATTAAAAGTGTTTIGGTCAAGGTACGAAAGTTGA
AATTAAA
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WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHID NG, 141

de-141

CAGGTGCAGTTAGTTGAAAGCGGCGGTGGTGTGGTGCAACCGGETC
GTAGCTTACGTTTATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGOT
ATGCGATGCATTGGGETGUGTCAGGCGLCAGGTAAGGGUTTAGAGTG
GGTGGCOGTTATCTCTITATGACGGTAGCAACAAGTACTACGCUGAT
AGCGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGUCGAGGATACGGCCGTT
TATTATTGTGCCCGTGAGTACTACGGTATCGACGTITTGGGGUCAGTG
GGGTCAAGGCACGCTGGTCGACCGTTTCTTCTGGCGGCAGCAGCCGC
TCTTCTTICTTCTGGUGGTGOTGOLAGCGGCGETGOUGGCGAGATICTY
GCTGACGCAGAGCCCAGCGACCCTGAGCCTGAGCLCGGGLGAGLGL
GCGACGTTAAGCTGCCGTGCCAGCCAATCTGTTAGCTCTTCTTACCT
GGUCCTGGTATCAACAGAAGCUGGGUCAAGCCCCGUGCCTIGTTAATC
TATGGCGOGTCTAGCCGOGUCACGGGCATCCCAGUCCGUTTTAGCG
GCTCTGGCAGCGGCACGGATTTTACCTTAACGATTAGCCGTTTAGAG
CCGGAAGACTTCGCCOTGTACTACTGCCAAAGCTACGATAGCTCTICT
GTCTTCTCCAAATGTGGTGTTCOOTCAAGGTACCAAGGTGGAAATTA
AA

SEQ ID NG. 142

de-142

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTITCOUTOTTGOTTACGACACGCATTATATGTA
CTTCGATCACTGGGOCCAGTGGGGCCAAGGTACGCTGGTGACCGTG
TCTTCTGOGTGOTTCTAGCCGCTCTAGCAGCAGCGOTGGUGGCGGTAG
COGCGGCGGTGGCGAAATCOGTGCTGACCCAGAGCCCGGCGACCTTA
TCTCTGTCTCCAGGCGAACGTGCCACCTTATCTTGTCOGTGUCTCTCA
AAGCOGTTAGCTCTAGCTACCTGGUCGTGGTACCAACAGAAGCLGGAT
CAAGCOCCOCOTTTACTGATCTACGOTGCOCTCTTCTCGUGCCACCGG
CATTCCAGCGOGTTTTTICTGGCAGCGGUTCTGGTACCGATTTTACGTY
TAACCATTITCTCOCTTAGAACCAGAGGATTTCGCOGTTITATTATTOT
CAGCAATTCCACAGCOTTTCCGTTAACGTTCGOTCAGGGTACCAAAGT
GGAGATCAAA
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WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECHID NG, 143

de-143

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCAGTGGTGACTTCTTATTCCGUTACTGGGGLCAGTG
GGUTCAAGGCACCCTGOTCACCGTTTICTTCTGGCGGCAGCAGCCGT
TCTTCTTCTTCTGGCGGTCOGTCGGCAGCGGCGHTGOCGGLGAGATTET
CCTCGACGCAGAGCCCAGCGACCCTCAGCCTCAGCCCGGGCCAGCOC
GCGACGTTAAGUTGCCGTGCCAGCCAATCTGTTAGCTCTTCTTACCT
GGCCTGGTATCAACAGAAGCCGGGCOAAGUCCCGCGCOTGTTAATC
TATGGCGCOGTCTAGCCQCGCCACGOGCATCCCAGCCCGUTTTAGEG
GCTCTGGCAGCGOCACGGATTITTACCTTAACGATTAGUCGTTTAGAG
CCOGGAAGACTTCGCCOTOTACTACTOGLCAAGCGTOGGGACAGCAGLCA
COGCCOGTTCTACGTTITICCCCAGGGTACGAAGUTTCGAAATCAAA

SEQ ID NO. 144

de-144

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCGTGGTGACTCTICTGGTTGGGACTACTTTGATCA
CTGGGGTCAGTGGGGTCAGGGCACCTTAGTTACGGTGAGCAGCGGC
GGTITCTTCTCGOTCTAGOTCTICTGGLGGCGGLGGTAGCGGCGHTEG
COGCGAAATCOGTGCTCACGCAGAGCCCGGCCACCCTCAGCCTGTCT
CCAGGCGAGCOCGCGACCCTGTCTTGCCGCGCCTCTCAGTCTGTTTIC
TAGCTCTTATTTAGCOTOOTACCAGCAGAAGCCAGOCCAAGCOCCA
COCCTGOTCATTTACGGCGCCTCTTICTCGTGCCACGGGTATCCOCG GO
GCGTTTCAGCGGCAGCOGGTAGCGGCACCGACTTCACCCTGACCATC
TCTCOTCTOQGAGCCAGAGGATTTCGCCOTOTACTATTGTCAGCAGTC
TAATTCTCCACCACCGATTACCTTCGGTCAAGGTACCAAGUGTGGAAA

TTAAA
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WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECQHID NGO, 145

de-145

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTGGTOGTGCCTCTATCGGTGTTTTTGATGTTTGG
GGTCAGTGOOGOTCAGGOGCACCTTAGTTACGOTCGAGCAGCOGCGOTT
CTTCTCGCTCTAGOTCTTCTGGLGGUGGCGHTAGCGGLGETGGELGEL
CAAATCOTOCTCACCCAGAGCCCGOCOACCCTOAGCCTCTCTCCAG
GCGAGCGCGCGACCCTOTCTTGCCGCGCCTCTCAGTCTGTTICTAGC
TCTTATTTAGCOGTGOTACCAGCAGAAGCCAGGUCAAGCGUCACGCC
TGCTGATTTACGGUGCCTCTTCTCGTGCCACGOUGTATCCCGOUGOGT
TTCAGCGGCAGCCGOGTAGCGOGCACCGACTTCACCCTGACCATCTCTCG
TCTOGGAGCCAGAGGATTTCGCCOTGTACTATTGTCAGACCTGOGGGTA
CCOCTATOOTTITCGOCCAGGOGCACGAAGGTTCAGATTAAA

SEQ ID NG. 146

dc-146

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGUCCCOTOGTTTAATCATCACGCCAGGTTACCTGGATTA
CTGGGGTCAGTGGGGTCAGGGCACCTTAGTTACGGTGAGCAGCGGC
GGTITCTTCTCGOTCTAGOTCTICTGGLGGCGGLGGTAGCGGCGHTEG
COGCGAAATCOGTGCTCACGCAGAGCCCGGCCACCCTCAGCCTGTCT
CCAGGCGAGCOCGCGACCCTGTCTTGCCGCGCCTCTCAGTCTGTTTIC
TAGCTCTTATTTAGCOTOOTACCAGCAGAAGCCAGOCCAAGCOCCA
COCCTGOTCATTTACGGCGCCTCTTICTCGTGCCACGGGTATCCOCG GO
GCGTTTCAGCGGCAGCOGGTAGCGGCACCGACTTCACCCTGACCATC
TCTCOTCTOGGAGCCAGAGGATTTCGCCOTOTACTATTGTCAGACCTG
GGOTACCOOGTGGTTTAGTGTTTIGGCCAAGGTACGAAGGTGGAGATT

AAA
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WO 2023/081695

CA 03236602 2024-04-24

PCT/US2022/079134

SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQID NG, 147

de-147

CAGGTGCAGTTAGTTGAAAGCGGCGGTGGTGTGGTGCAACCGGETC
GTAGCTTACGTTTATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGOT
ATGCGATGCATTGGGETGUGTCAGGCGLCAGGTAAGGGUTTAGAGTG
GGTGGCOGTTATCTCTITATGACGGTAGCAACAAGTACTACGCUGAT
AGCGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGUCGAGGATACGGCCGTT
TATTATTGTGCCCGTGGTCCAGGTTACTCTTACGCCGCGATGGATGT
TTGGGGTCAGTGGGOTCAGGGCACCTTAGTTACGGTGAGCAGLGGC
GOTTCTTCTCOCTCTAGCTCTTICTGGLGGCGGCGOTAGCGGCGRTIRG
CGGCGAAATCGETGCTGACGCAGAGCCCGGUGACCCTGAGLCTGTICT
CCAGGCGAGCGCOCCACCCTGTCTTOCCGUGCCTCTCAGTCTGTTTC
TAGCTCTTATTTAGCGTGGTACCAGCAGAAGCCAGGUCAAGCGLCA
CGCCTGCTGATTTACGGUGCCTCTTCTCGTGUCACGGGTATCCCGGL
GCGTTTCAGCGGCAGCGOTAGCGGCACCGACTTCACCCTGACCATC
TCTCGTCTGGAGCCAGAGGATTTCGCCGTGTACTATTGTCAGUAGGA
CTATTCTTTCCCACCGACCTTTGGTCAAGGTACGAAAGTTGAAATTA
AA

SEQ ID NG. 148

de-148

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTOGTCCACGUTTCGGTCGAGTTACCGTTTGACTA
CTGGGGCCAATOGGGUCAGOGCACGTTAGTTACCGTGAGCAGCGGT
GGITCTTCTCGLAGCTCTTCTAGCGGCGGLGHTOGLAGCGGTGGOGE
COGCGAGATTOTOTTAACCCAGAGCCCGOCCACCCTGAGUTTATCY
CCOGGGTGAGCGTGCGACCTTAAGCTGTICGOGCCAGCCAATCTGTTA
CCTCTAGCTACCTCOCCTOCOTATCAGCAAAAGCCCOOTCAGGCCCC
ACGTCTGCTGATCTATOOTOCCTCTAGCCGCGCCACGGUTATTICCGU
CGCGCTTTAGCGGUTCTGGCAGCGGCACGGACTTTACCCTGACGATC
AGCCOTTTAGAGCCAGAAGACTTCGCGOTTITATTACTOGCCAGCAAA
GCTACTCTAACACCACCTGGUTGTTCOGOTCAAGGTACCAAGGTGGA
AATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ D NG, 149

de-149

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGOTCGCTACTTAGCCTCTTCTAGCGCGCACGG
TGOCTACTATGCGCTGGACTACTGGOGTCAGTOGOOCCAGGGLACS
TTAGTTACGGTTAGCTCTGGTGGCAGCAGCCOCAGCAGCTCTAGCO
GCGGUGOGTGCCAGCGGTGGCGGCGGUGAAATTGTGCTGACCCAATC
TCCGGCCACGUTOGAGCCTOTCTCCOGOTCGAGCGCGUGACGTTATOTT
GCCGCGCOTCTCAGTCTGTCAGUTCTTCTTATTITAGCGTGGTACCAA
CAGAAACCGGOTCAGGCCCCACGCOTGTTAATCTACGGTGLGAGCA
GCCCCGCCACCOGCATCCCGOCGCOTTICTCTGGCAGCGGCTCTGOT
ACCGATTTCACGTTAACCATCTCTCOGTTTAGAACCAGAAGATTTCGC
GGTTTACTACTGCCAGCAGCGCCTACTCTCCACCOGATCAGCTTTOGGCC
AAGGTACGAAAGTTGAGATTAAA

SEQ ID NG. 150

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGUCCCOTOGTCOLTACTTAGCCTCTTCTAGCGCGLACGO
TCGGCTACTATGCGCTGCGACTACTGOGOGGTCAGTGOOGGCCAGGGCACG
TTAGTTACGGTTAGCTCTGGTGGCAGCAGUCGCAGCAGUTCTAGOG
GCGGCOOTOCCAGCGOTGLCGGCGOCCAAATTGTGCTCACCCAATC
TCCOGGCCACGCTGAGCCTGTCTCCGGOTGAGCGCGUGACGTTATCTT
CCCCCGCOTCTCACTCTCTCAGCTCTTCTTATITAGCOTOOTACCAA
CAGAAACCGOOTCAGGCCCCACGCOTCTTAATCTACGOTGCGAGCA
GCCGLGCGACCGGUATCCCGGOGCGTTTICTCTGGCAGCGGCTCTGOT
ACCOATTTCACGTTAACCATCTICTCOTTTAGAACCAGAAGATITCGC
GGTTTACTACTGCCAGCAGGCCTACTCTCCACCGATCACCTTITGGCC
AAGGTACGAAAGTTGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQHD NG, 151

de-151

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTGOGTCGCTACCGCAACTTATCTTATGATGACGA
COATTTCGATATTTICCGOGGCCAATGGOCTCAAGCCACCCTGOTCACG
CTTTCTTICTCOTCOCTCTTCTCGTAGCAGCTCTAGCGGCGGTGGLGE
CAGCGGTGGOGGCGOGTGAAATTGTGCTGACCCAGAGCLCGGLCALG
CTGTCTITAAGCCCGOOGCGAGCGTGCCACGTTAAGCTGTCGCGLCA
GCCAAAGCGTTAGCTCTAGCTATTTAGCCTGGTATCAACAGAAGCC
AGGCCAGGCGCCACGTTITATTAATCTATGOGTOCCTCTTICTCGTGLGA
CCOCTATTCCGGCGCOCTTTAGCGGUTCTGOGTAGCGGCACCGACTTC
ACCCTGACGATCTCTCGTTTAGAGCCGGAGGATTTCGCGGTGTACTA
TTCTCAAGCCTOQGGATACGCAGCACGGOTOTTOCTTITITGGTCAGGGCA
CCAAGOGTTCAGATTAAA

SEQ D NG. 152

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTOGTTCTOTTITCTACGOUTATCGOGTTITACTAC
TCGGGGCCAATGGOGUCCAGGGCACGTTAGTTACCGTGAGCAGCGGTG
GTTCTTCTCGCAGCTOTTCTAGCGGCGGUGOTGGCAGCGETGGLGET
GGCCGAGATTOTOCTTAACCCAGAGCCCGOCCGACCCTCAGCTTATCTC
CGOGOTGAGCGTGCGACCTTAAGCTGTCGCGCCAGCCAATCTGTTAG
CTCTAGCTACCTGOOCTOOTATCAGCAAAAGCCGGOTCAGGCCCCA
COTCTCCTCATCTATGOTGCCTCTAGCCGOGCCACGGGTATTCCGGC
GCGCTTTAGCGGOTCTGGCAGUGGUACGGACTTITACCCTGACGATC
AGCCOTTTAGAGCCAGAAGACTTCGLCGOTTITATTACTOGCAGCTCOTTA
TACGTCTTCTAGCAGCCTCGOTTTICGUGTCAAGGCACCGAAAGTGGAA

ATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECQHID NG, 153

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTCACGACTTCTCTACGOGGTGCCTATGATTIGGGE
TCAATGOGGCCAAGOGCACCCTOGUTTACGOTTAGCAGCGGCGGITCTY
TCTCGCTCTTCTAGCTCTCOGTGOCGGOGGOTOTGGLGGLGETGGLGA
AATTGTTCTGACCCAAAGCCCGQLGACCCTGAGCCTGAGCCCAGOT
GAACGCGCCACCCTGAGCTGTCGTGCOTCTCAAAGCGTTTICTTICTAG
CTACCTGGCCTGGTATCAACAGAAACCAGETCAGGCCCCGLGUTTA
CTCGATTTATGOTGCGTCTTCTCOCGCCACGGOTATCCCAGCGCOTTT
TTCTGGCAGCOGGUTCTGGCACCGATTTICACGUTGACCATTICTCGCC
TGOAACCAGAGOACTTTGCCOTTTATTACTOCATGCAAGGLCGCGCG
CTGOCCGTTAGCCTTCGGCCAGGGCACGAAGUTTGAGATTAAA

SEQ D NO. 154

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTITAGGTTACAAGGGTTTCGCCTATCTGGOTTCT
TATTCTAGCTATGCOGTTCCACTTATGGOGCCAGTGGGGCCAGGUTAC
GITAGTTACGGTCTCTICTGGUGGCAGCTUTCGTAGCTCTAGCAGCG
GCGOTCOCOCCTCTGOUGGCGGCGGCOAAATTCTOGCTGACGCAAAG
CCCAGCCACCCTGAGUCTTAAGCCCAGGTGAGCGTGCCACGTTAAGC
TGTCGTOCCAGCCAAAGCOTOTCTTCTAGCTACCTGGCCTGOGTACCA
GCAGAAACCAGGCCAAGCCCCACGTTTATTAATCTACGGCGCGAGT
TCTCGTGCGACCGOTATTCCGGUGCGUTTCAGCGGCAGCGOTTIITGS
CACCGACTTCACGCTGACCATCAGCCGCCTGOAGCCGGAAGACTTT
GCCGTTTACTATTIGCCAGCAATCTAACTCTCCGUCAATTACCTTTGG

TCAAGGTACCAAGGTTGAAATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SECQHID NGO, 155

de-155

CAGGTGCAGTTAGTTGAAAGCGGCGGTGGTGTGGTGCAACCGGETC
GTAGCTTACGTTTATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGOT
ATGCGATGCATTGGGETGUGTCAGGCGLCAGGTAAGGGUTTAGAGTG
GGTGGCOGTTATCTCTITATGACGGTAGCAACAAGTACTACGCUGAT
AGCGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGUCGAGGATACGGCCGTT
TATTATTGTGCCCGTTTATCTGGTACGTACTACTACGCGATGGATET
TTGGGGTCAGTGGGOTCAGGGCACCTTAGTTACGGTGAGCAGLGGC
GOTTCTTCTCOCTCTAGCTCTTICTGGLGGCGGCGOTAGCGGCGRTIRG
CGGCGAAATCGETGCTGACGCAGAGCCCGGUGACCCTGAGLCTGTICT
CCAGGCGAGCGCOCCACCCTGTCTTOCCGUGCCTCTCAGTCTGTTTC
TAGCTCTTATTTAGCGTGGTACCAGCAGAAGCCAGGUCAAGCGLCA
CGCCTGCTGATTTACGGUGCCTCTTCTCGTGUCACGGGTATCCCGGL
GCGTTTCAGCGGCAGCGOTAGCGGCACCGACTTCACCCTGACCATC
TCTCGTCTGGAGCCAGAGGATTTCGCCGTGTACTATTGTCAGCAGTC
TGATCGCTTACCACTGACCTTTGOTCAAGGTACGAAAGTTGAAATTA
AA

SEQ D NG. 156

de-156

CAGGTGCAGTTAGTTGAAAGCGGCGGTGOTGTGGTGCAACCGGGTC
CTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCGATGCATTGGOGTGCGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGCOGOGTTATCTCTTATCGACGGTAGCAACAACTACTACGCCGAT
AGCOGTTAAAGGCCGCTTCACGATTAGCCGUGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTTY
TATTATTGTGCCCOTITATACCACACGOCCTACCGCTATACCTACTA
CTTTGACGTGTGGGOUCAGTGGGETCAAGGTACCCTGGTGACCGTTT
CTTCTGOTOGOGTAGCTCTCGLCAGCAGCAGOTCTGGLGGLGETGGLAG
COGCGOTGOCCGOCCAGATTOTGCTCGACCCAGAGCCCGGCGACGTTA
AGCTTATCTCCGGGCGAACGCGUCGACGTTATCTTCGCCGUGCOTCTCA
CTCTCTOTCTAGCTCTTATCTGOCCTGOTACCAGCAAAAACCAGGTC
AGGCOCCGCGCCTOTTAATCTACGGCGCCTCTTICTCGCGCGACCGGL
ATCCCGOCGCCGTTTCAGCGGCAGCGETTCTGGCACCGATTTCACGOT
CACCATCTCTCCCCTGOAGCCAGAAGACTTTGCCOTGTATTACTCCC
ACGTTTGGGACAGCAGCGATGTTOTTTTCGOTCAGGGTACCAAAGT
GGAGATCAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQ D NG, 157

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTITATCTTGCGCGGCCTCTGGCTTTACCTTITAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GGTGGCOGTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
COTTATACTTACAGATCAATTCTTTACGCGCCOAGGATACGECCGTT
TATTATTGTGCCCGTATGCGCTGGOGOTATCTACCGCGOGTAAGCTGAG
COTTTACATOGATGTTTICGOGLCAGTGOOGCCCAAGGTACGOTGOTE
ACCOTOTCTTCTGOTGOTTCTAGCCOCTCTAGCAGCAGCOGTOGCGO
CGOGTAGCGGUGGCGHGTOGLGAAATCGTGCTGACCCAGAGLCLGEOG
ACCTTATCTCTGTCTCCAGGCGAACGTGCCACCTTATCTTGTCGTGC
CTCTCAAAGCGTTAGCTCTAGCTACCTGGCGTGGTACCAACAGAAG
CCGOGETCAAGCGCCGCOTTTACTGATCTACGGTGLGTCTICTCGCGC
CACCGGCATTCCAGCGCOTTITITCTGGCAGCGGCTCTGUTACCGATT
TTACGTTAACCATTTCTCGCTTAGAACCAGAGGATTTCGCGGTTTAT
TATTGTCAGTCTTACGACAGCAGCCTOTCTGOTGTTTTCOGLCAAGG
CACCAAAGTTGAGATCAAA

SEQ D NG. 158

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTATGTCTCGCTACGGTGCCTTCGACCTGTGGGG
CCAATGGOOTCAGGOTACCCTGGTGACGGTTTICTAGUGGCGGCAGC
TCTCOCTCTTCTTICTAGCGGTGOTGGCGGCAGCGUTGGCGGCGGTGA
AATTCGTGTTAACCCAGTCTCCGGCGACCCTGAGCCTGAGCCCGGOGT
CAGCOTGCCACGCTCAGCTGCCGCGCOTCTCAATCTOTOTCTTCTTC
TTATTTAGCGTGGTACCAGCAAAAACCGGGTCAAGCGCCACGTTTAT
TAATTTATGGCGUCAGCTCTCGCGUCACCGOTATCCCAGCCCGTTTT
AGCGOTAGCGGLCAGCGOTACCGATTTTACGTTAACCATTAGCCGCTY
AGAACCGGAGGACTTCGCGGTTTACTATTGTCAGCAATATAATAACT

GGCCGTTAACGTTCOGGUCAGGGCACGAAGGTTGAGATTAAA
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SEQ ID NO.

NUCLEIC ACID SEQUENCE

SEQID NG, 159

de-159

CAGGTGCAGTTAGTTGAAAGCGGUGGTGOTCTGOTCGCAACCGOGOGTC
GTAGCTTACGTITATCTTGCGCGOCCTCTCOCTTTACCTTITAGCAGCT
ATGCGATGCATTGGGTGCOGTCAGGCGCCAGGTAAGGGCTTAGAGTG
GGTGGUGOGTTATCTCITATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGCTTCACCATTAGCCOCGACAACAGCAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCGAGGATACGGOCGTT
TATTATTGTGCCCOTAACCACCACTCTCACTTCGACCATTGGOGUCA
ATGGGUTCAGGOGTACCCTOGTGACGOGTTITCTAGCGGCGGCAGCTCT
CGCTCTTCTTCTAGCGOGTOGTGGLGGCAGCGOGTGGOGELGHTGAAAL
TTOTOTTAACCCAGTCTCCOGCGACCCTCAGCCTCAGCCCGOUTGA
GCGTGCCACGCTGAGCTGCCGUGCGTCTCAATCTGTGTCTTICTICTT
ATTTAGCGTGGTACCAGCAAAAACCGOGGTCAAGCGCCACGTTTATT
AATTTATGGCGCCAGCTCTCGUGCCACCGOTATCCCAGCCCOTTITA
GCGGTAGCGGCAGUGGTACCGATTTTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCGGTTITACTATTGTCAGGAGTATAATGCCTA
TCCAACGACGTTTGGCCAGGOTACCAAGGTTCGAAATCAAA

SEQ ID NG. 160

de-160

CAGGTGCAGTTAGTTCAAAGCGGCGETCOTCTGGTCCAACCGGETC
GTAGCTTACGTTITATCTTGCGCGGCCTCTGGCTTTACCTTTAGCAGCT
ATGCCATCCATTOGOGTGCOGTCAGOGCOCCAGOTAAGOGCTTAGAGTG
GCTCCCGOTTATCTCTTATGACGGTAGCAACAAGTACTACGCCGAT
AGCGTTAAAGGCCGUTTCACGATTAGCCGCGACAACAGUAAAAATA
CCTTATACTTACAGATGAATTCTTTACGCGCCCAGGATACCGGCCOGTT
TATTATTGTGCCCGTAACCACCACTCTGACTTCGACCATTGGGGCCA
ATGGOGTCAGGOTACCCTGGTGACGGTTTCTAGUGGCGGCAGCTCT
COCTCTTCTTCTAGCGOTGOTGGCGOGCAGCGOTOGCGGCGGTGAAA
TTGTGTTAACCCAGTCTCCGGCCGACCCTGAGCCTGAGCCCGGUGTGA
CCGTGCCACGCTGAGCTOGCCGCCOGTCTCAATCTGTOTCTTCTICTT
ATTTAGCGTGOTACCAGCAAAAACCGGGTCAAGCOGCCACGTTTATT
AATTTATGOCGCCAGOCTCTCGOGCCACCGOGTATCCCAGCCOGTTTTA
GCGGTAGCGGLAGCGGTACCGATTITTACGTTAACCATTAGCCGCTTA
GAACCGGAGGACTTCGCOGGTTTACTATTIGTCAGCAAACCGTGACGC

CGCCATTCACGTTTCGGUCAGGGTACGAAGGTTGAAATCAAAL

185



DEMANDE OU BREVET VOLUMINEUX
LA PRESENTE PARTIE DE CETTE DEMANDE OU CE BREVET COMPREND
PLUS D’UN TOME.

CECI EST LE TOME 1 DE 7
CONTENANT LESPAGES 1 A 185

NOTE : Pour les tomes additionels, veuillez contacter le Bureau canadien des brevets

JUMBO APPLICATIONS/PATENTS

THIS SECTION OF THE APPLICATION/PATENT CONTAINS MORE THAN ONE
VOLUME

THIS IS VOLUME 1 OF 7
CONTAININGPAGES 1 TO 185

NOTE: For additional volumes, please contact the Canadian Patent Office

NOM DU FICHIER / FILE NAME :

NOTE POUR LE TOME / VOLUME NOTE:




CA 03236602 2024-04-24

WO 2023/081695 PCT/US2022/079134

CLAIMS
We claim:
L. A method comprising steps of
a) subjecting a population of barcoded proteins to an assessment;

by} separating those members of the population that satisfy the assessment from those that

do not, so that either a positive population or a negative population, or both is identified;

¢} contacting the positive population, or the negative population, or each population
separately from the other, with a set of binders which includes at least one particular binder

specitic for each barcode in the population; and

d) determining which binders bind to the separated members, thereby determining which

barcoded proteins are present in the contacted population(s).

2. A method comprising steps of’

a) contacting a set of binders either with a first population, with a second population, or

separately with each of the first and second populations, of barcoded proteins, wherein:
i) each binder binds specifically {e.g., with known affinities) to one or more barcodes;
i1} the set of binders, collectively, includes at least one binder specitic for each of the
barcodes in the first and second populations,
wherein the first and second populations have been separated from one another based on
performance in an assessment; and

b} deternuning which binders of the set bind to a merber of the first population, the
second population, or both, thereby determining which barcoded proteins are present in the

contacted population(s).
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3. The method of claim 2, further comprising ¢) determining differences between the first

and second population, to determine a tunctional effect of the performance assessment.

4. The method of any one of the preceding claims, wherein the barcode is comprised in the

Complementarity-Determining Regions (CDR) of the protein.

5. The method of any one of the preceding claims, wherein the barcode is or compnses au

amino acid, and wherein the barcode 15 attached to the protein.

6. The method of any one of the preceding claims, wherein a binder is or comprises a

binding moiety displayed on a phage.

-3

The method of any one of the preceding claims, wherein the barcode is synthetic.

g The method of any one of the preceding claims, wherein the barcode is 1-100, 5-50, 8-25,
9-25, or 9-15 amino acids in length.

9. The method of any one of the preceding claims, wherein the barcode 1s 10 amine acids in
fength.

10, The method of any one of the preceding claims, wherein the barcode has relatively no
effect on protein function.

11, The method of any one of the preceding claims, wherein the barcode does not illicit an

HNIMGNEe response.
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12. The method of any one of the preceding claims, wherein the barcodes are orthogonal to

each other

13, The method of any one of the preceding claims, wherein the barcode is attached to a

suttable position on the protein.

14, The method of claim 13, wherein the suitable position is the N-terminus or the C-
terminus.
1S, The method of any one of the preceding claims, comprising separating the binders that

bind to at least one protein.

16, The method of any one of the preceding claims, wherein the step of determining
comprises performing one or more of amplification, propagation, and sequencing {e.g., nucleic

acid {e.g., DNA, RNA) amplification, propagation, and/or sequencing).

17 The method of clairn 16, wherein the amplification is performed using PCR, LAMP, or

rolling circle amplification (RCA).

18, The method of claim 16, wherein the sequencing is performed using Blumina, Next

Generation Sequencing {NGS), nanopore sequencing, Pac Bio long read sequencing, or similar.

19, The method of any one of the preceding claims, wherein the step of determining

comprises quantifying the number of binders that bind to a barcoded protein, wherein the
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quantifying is performed by decoding the nuclecotide sequence of each binder that binds to the

barcoded protein.

20. The method of claim 19, wherein the sequencing is performed using llumina, Next

Generation Sequencing {NGS), nanopore sequencing, Pac Bio long read sequencing, or sinlar,

21, The method of claim 19, wherein quantifying the nurnber of binders that bind to a protein

provides measure of the protein in the population.

22. The method of any one of the preceding claims, wherein the barcoded proteins are in a

complex mixture.

23. The method of claim 22, wherein the complex mixture 15 serum, blood, or tissue.
24, The method of any one of the preceding claims, wherein the barcoded proteins are in a

purified sample.

25, The method of claim 6, wherein the phage is selected from the group consisting of M13,

T4, 77, Lambda, and filamentous phage.

26. The method of claim 19, wherein the phage 1s M13.

~r
I
;

2 A nucleic acid whose nucleotide sequence is or comprises a sequence encoding a peptide

barcode characterized in that:
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a} the peptide barcode has a length within a range of 1 t0 100, 5 t0 50, 8 t0 25, 910 25, or
910 15 amino acids; and
b has been determined to bind specifically to a particular group of polypeptide binders

within a set of binders.

28. The nucleic acid of claim 27, wherein the peptide barcode has an amino acid sequence

selected from the group consisting of SEQ [ NOs: 5347-8398.

29, The nucleic acid of claim 27, wherein the encoding sequence is selected from the group

consisting of SEQ ID NOs: 1148-4199.

30. The nucleic acid of claim 27, wherein the peptide barcode has a length of 8 to 25 amino
acids.

31 The nucleic acid of claim 27, wherein the peptide barcode has a length of 10 amino acids.
32, A library comprising a plurality of nucleic acids of any one of claims 27 to 31, which

plurality together encodes a collection of peptide barcodes, wherein each nucleic acid comprises,

in order from 57 to 37 or 3’ to 5, one or more of;
a) a first invariant sequence {e.g., a linker sequence or a payload sequence);
b} a vartant sequence that is at least 9 nucleotides long; and

¢} a second invariant sequence {(e.g., a linker sequence, a stop codon, or a payload

sequence}.
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33 The library of claim 32, wherein the variant sequence is at least 15, 24, 27, 45, 150, or

300, nucleotides long.

34 The library of claim 32, further comprising one or more of:
d) sequence contains short helical motit]
) sequence comntains a disordered motif;

f} an invariant sequence which hinks sequence to protein of interest.

35, The library of any one of claims 32 to 34, wherein each peptide barcode of the collection

binds specifically to a particular group of polypeptide binders within a set of binders.

36.  The library of any ove of claims 32 to 34, wherein each peptide barcode of the collection

binds specifically to one or more polypeptide binders within a set of binders.

37. A nucleic acid whose nucleotide sequence 18 or comprises a sequence encoding a

polypeptide binder moiety characterized 1o that:

a} the polypeptide binder moiety has a length within a range of 10 to 400 amino acids;

and

) has been determined to bind specifically to a particular group of peptide barcodes

within a collection of barcodes.

38 The nucleic acid of ¢laim 37, wherein the polypeptide binder moiety has an amivo acid

sequence selected from the group consisting of SEQ 1D NOs: 4200- 5346.
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39 The nucleic acid of claim 37, wherein the encoding sequence is selected from the group

consisting of SEQ 1D NOs: 1-1147

40. A library comprising a plurality of nucleic acids of any one of claims 37 to 39 which
plurality together encodes a set of polypeptide binder moteties, wherein each nucleic acid

comprises, in order from 57 {0 37 or 37 {0 57:
a} a first invariant sequence {e.g., an antibody germline sequence (e.g., IGHV/IGKV));

b) a first variant sequence that is at feast 10 nucleotides long {e.g., a CDR {e.g., CDR3)

sequence), and

¢} a second invariaunt sequence (e.g., an antibody germline sequence (e.g., IDHI/IGKT)).

41 The library of claim 40, wherein each nucleic acid further comprises one or more of:
d) a stop codon {e.g., after the second invariant sequence);
) a linker sequence;
) athurd wvariant sequence {e.g., an antibody germline sequence (e.g., IGHV/IGKV)),

2) a second variant sequence that is at least 10 nucleotides long {e.g., a CDR {e.g., CDR3)}

sequence); and

h) a fourth invarant sequence {e.g., an antibody germline sequence (e.g., IDHI/IGKT}).

42, Alibrary of phage particles, each phage particle comprising one or more nucleic actds of

claim 37.

43, The hibrary of claim 42, wherein the phage 1s selected from the group consisting of M13,
) phag group g

T4, T7, Lambda, and filamentous phage.
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44 The library of claim 42, wherein the phage is M13.

45. A set of barcode and binders, wherein:

a) each barcode is a peptide between 1 10 100, 510 50, B to 25, 910 25, or 9 t0 15 amino
acids in length that binds specifically to a particular group of binders among the binders in the

set; and

b) each binder is a polypeptide that binds specifically to at least one barcode among the

barcodes in the set.

46, The set of ¢laim 45, wherein the specific binding is observed when the binders are
3 &

expressed on phage that are contacted with the barcodes.

47. The set of claim 45, wherein each binder is expressed on a phage.
48,  The set of any one of claims 45 to 47, wherein at least one barcode s linked with a

polypeptide of interest.

49 The set of any one of claims 45 to 48, wherein the barcode 18 ot comprises one or more

aming acids.

50 The set of any one of claims 45 to 49, wherein the barcodes are orthogonal to each other.
51, The set of any one of claims 45 to 50, wherein the barcode is synthetic.
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The set of any one of claims 45 to 51, wherein the barcode is 1-10

52.
9-15 amino acids in length.

The set of any one of claims 45 to 52, wherein the barcode is 10 amino acids in length.

53

The set of any one of claims 45 to 53, wherein the barcode has relatively no effect on

54,
protein function.

The set of any one of claims 45 to 54, wherein the barcode does not illicit an immune

35.
Te3PONSe.
The set of claim 47, wherein the phage is selected from the group consisting of M13, T4,

56,
T7, Lambda, and filamentous phage.

The set of claim 56, wherein the phage is M13.

57,
58. A kit comprising:
a} a set of binders, each of which 13 a polypeptide that binds specifically to atleast a
particular peptide barcode in a collection barcodes, wherein each binder is provided as a

polypeptide, a nucleic acid encoding the polypeptide, or both,
The kit of claim 58, wherein one or more of the binders is provided as a phage particle, or

39,
coliection thereof, engineered to express the binder.
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60. The kit of claim 58, wherein one or more of the binders is provided as a nucleic acid in a

phagemid vector, or as an insert suitable for cloning into a phage vector,

61, The kit of any one of claims 58 to 60, further comprising information designating peptide
barcodes for each binder, wherein each binder has been determined to bind specifically to at least
a particular peptide barcode within the collection of barcodes that each bind specifically to at

least one of the binders in the set.

62, The kit of any one of claimus 38 to 61, further comprising a set of instructions to perform

sequencing of one or more phage particles bound to one or more barcodes.

63, The kit of claim 62, further comprising a computer readable program for decoding

sequencing data.

64. The kit of any one of claims 58 to 63, further comprising reagents to express a binder on

a phage particle,

65. The kit of any one of claims 58 to 64, comprising nucleic acids that encode one or more

barcodes.

66, The kit of any one of claims 58 t0 65, comprising nucleic acids that encede one or more

binders.

67. The method of claim 1 further comprising:
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a} injecting the population of barcoded proteins into an animal; and

b) obtaining a sample from the animal to subject to the assessment.

63. The method of claim 67, wherein the step of separating comprises purifying one or more

barcoded proteins from the sample.

69. The method of claim 67 or 68, wherein the barcoded proteins are purified from a complex
sample.

70. The method of claim 69, wherein the complex sample is tissue.

71, The method of claira 70, wherein the complex saruple 1s blood.

n
I
i

2. The method of any one of claims 68 to 71, wherein the barcoded proteins are purified
using affinity purification methods {e.g., FLAG IP, protein G/A) or protein precipitation

methods.

73. The method of claim 67, wherein each binder of the set of binders is expressed on a

phage.

74. The method of any one of claims 73, wherein the step of determining comprises:
a) amplitying nucleic acids of the bound phage particles;

b} determining nucleotide sequences of the amplified nucleic acids, wherein one or more

of the determined nuclectide sequences corresponds to the coding sequence of the binder;
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¢} detecting one or more proteins from the population of barcoded proteins using the

determined sequencefs) of the coding sequence of the binder; and

) identifying the one or more barcoded proteins as a therapeutic or a target to treat a

disease, disorder, or condition.

75. The method of claim 1, further comprising:

a) injecting a population of barcoded proteins into an arumal, wherein each barcode is

bound to a specific binder expressed on a phage; and
b) obtaining a sample from the animal to subject to the assessment,
76 The method of claim 75, comprising:

¢} determining the relative amounts of each binder present in the sample, thereby

identitying a subset of the injected population of barcoded proteins present in the sample;

d) comparing the relative amounts to a standard of known concentration to determine the

absolute quantity of each binder present in the sample;

e} optionally, repeating steps aj-c) using the identified subset of proteins; and

) identitying one or more proteins as a therapeutic or a target to treat a disease, disorder,

or condition.

77. A method of pharmacokinetic screening, the method comprising:

a) injecting a set of barcoded therapeutic candidate proteins into an animal, wherein each

therapeutic candidate protein comprises a specific peptide barcode;
b) obtaining a sample from the animal;

¢} purtfying one or more barcoded therapeutic candidate proteins from the sample;
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d) contacting the sample with a set of binders {e.g., binding agents with binders expressed
on them} which includes at least one particular binder specitic for each barcode in the sample;
and

) determining {e.g., simultaneously} the relative amounts of each binder present in the
sample to determine each barcoded therapeutic candidate proteins’ pharmacokinetic properties,

biodistribution, half-life, issue-mediated drug disposition (TMDI), or i vivo stability.

78  The method of claim 77, wherein multiple samples are obtained from the animal.
79, The method of claira 77, wherein the animal is a model for a disease, disorder, or
condition.

&0, The method of claim 79, wherein the disease, disorder, or condition s cancer,

autoimmune, neurodegenerative, or a pathogenic (e.g., viral/bacterial) disease, disorder, or

condition.

81.  The method of any one of claims 77 to 80, wherein the purified proteins are a subset of

barcoded therapeutic candidate proteins injected into the animal.

82  Themethod of any one of clauns 77 to 81, wherein the sarmple 13 blood, tissue, a tumor.
83.  The method of any one of claims 77 to 82, wherein the sample is a control.
84.  The method of any one of claims 77 to 83, wherein the step of determining comprises (i}

sequencing nucleic actd from the binding agents expressing the binder; (11) decoding the relative
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amounts of each barcode present thereby determining the relative amounts of each therapeutic
candidate protein; and/or (111) performing one or more of FACS, or MACS {(magnetic activated

cell sorting}, affinity based purification.

85 The method of any one of claims 75 to 84, wherein the barcode 15 or comprises amino
acids.

g6, The method of any one of claims 75 to 85, wherein the barcode is synthetic.

87. The method of any one of claims 75 to 84, wherein the barcode 1s 1-100, 5-50, 8-25, 9-

25, 9-15, or 10 amino acids in length.

88.  The method of any one of claims 75 to 87, wherein the barcode has relatively no effect on

protein function.

9. The method of any one of claims 75 to 88, wherein the barcode does not illicit an

HNIMGNEe response.

90.  The method of any one of claims 75 to 89, wherein the barcodes are orthogonal to each
other.
91, The method of any one of claims 75 10 90, wherein the binder is expressed on the surface

of a phage particle.
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92. The method of any one of claims 77 to 91, comprising removing any unassociated (e.g.,

unbound) binders.

93, The method of claim 92, wherein the removing is performed by washing,

94, The method of any one of claims 75 to 93, wherein the step of determining comprises
performing one or more of amplification, propagation, and sequencing {e.g., nucleic acid {e.g.,

DNA, RNA) amplification, propagation, and/or sequencing}.

9s. The method of claim 94, wherein the amplification is performed using PCR, LAMP, or
RCA.
96.  The method of claim 94, wherein the sequencing is performed using Humina, NGS,

nanopore sequencing, or Pac Bio long read sequencing.

97. The method of any one of claims 75 to 96, wherein the step of determining comprises
guantifying the number of binders that bind to a barcoded protein, wherein the quantifying is
performed by decoding the nuclectide sequence of each binder that binds to the barcoded

protein.

98, The method of claim 97, wherein the number of nucleotide sequences provides measure

of target protein in the population of barcoded proteins.

99, The method of any one of claims 91 to 98, wherein the phage 1s selected from the group

consisting of M 13, T4, T7, Lambda, and filamentous phage.
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100, The method of claim 99, wherein the phage 1s M13.

101, The method of any one of clairus 75 to 100, wherein the step of injecting comprises

administering the barcoded proteins orally or intravencusly.

102, The method of any one of claims 75 to 101, wherein the barcoded proteins are injected

{e.g., delivered) by viral delivery or mRNA delivery.

103.  The method of any one of claims 75 to 102, wherein the animal is a mammal.

104,  The method of any one of clairus 75 to 103, wherein the aniroal is a human.

105,  The method of any one of 75 to 104, wherein the animal 1s genetically modified to

express the barcoded proteins.

106, A method of characterizing a collection of peptide barcodes, the method comprising:
a} providing:

{1} a library of phage particles, wherein each phage particle is designed to express a
polypeptide binder, and wherein each binder binds to one or more peptide barcodes;

(i1} a collection of peptide barcodes;

b} contacting each phage particle with each barcode to form bound phage-barcode

particles;

¢} determoining the amount of binding between each phage particle and barcode; and
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d) identifying phage-barcode pairs that bind specifically to each other among the

barcodes in the collection and the phages in the library.

107. A method of characterizing a collection of peptide barcodes, the method comprising:
a) providing:

(1) a set of binders, wherein each binder is a polypeptide that binds to one or more

peptide barcodes;
(11} a collection of peptide barcodes;
b) contacting each binder with each barcode to form bound binder-barcode particles;

c} determining the relative amount of binding between each polypeptide binder and

peptide barcode; and

d} identifying binder-barcode pairs that bind specifically to each other among the

barcodes in the collection and the binders 1n the set.

108, A database of amino acid or encoding nucleic acid sequences for a collection of peptide
barcodes, which database is embodied in a computer readable format, wherein each barcode

sequence:
a) has a length within a range of 1 10 100, S to 50, 8 t0 25, 910 25, or 9 10 15 amino acids;

v} has been determined to bind specifically to one or more polypeptide binders within a

set of binders that each bind specifically to one or more of the barcodes in the collection.

109, The database of claim 108, whergin the binding pattern of the one or more polypeptide

binders to a barcode is used to identify the peptide barcode.
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116, A database of amino acid or encoding nucleic acid sequences for a set of polypeptide
binders, which database is embodied in a computer readable format, wherein each binder

sequence:
a) has a length within a range of 10 to 400 amino acids;

b has been determined to bind specifically to one or more peptide barcodes within a

coliection of barcodes that each bind specifically to one or more of the binders in the set.

111, A database of amino acid or encoding nucleic acid sequences for a set of barcode-binder

associations, erabodied in a computer readable format, wherein:

a) each barcode is a peptide between 1 10 100, 5to 30, 810 25, 910 25, or 9 1o 1S amino

acids in length; and

b} each binder 15 a polypeptide that binds specifically to one or more barcodes among the

barcodes in the set.

112, A set of barcode-binder association designations, embodied in a computer readable

format, wherein:

a) each barcode is a peptide between 1 10 100, 510 50, B to 25, 910 25, or 9 t0 15 amino

acids in length; and

b} each binder 15 a polypeptide that binds specifically to one or more barcodes among the

barcodes in the set.

113, The set of claim 112, wherein the specific binding 1s observed when the binders are

expressed on a phage particle that are then contacted with the barcodes.

114 A method of treatment comprising:
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administering a therapeutic protein that has been determined to satisfy an assessment by a

process comprising steps of
a) subjecting a population of barcoded proteins to the assessment;

by} separating those members of the population that satisfy the assessment from those that

do not, so that either a posttive population or a negative population, or both 1s 1dentified;

¢} contacting the positive population, or the negative population, or each population
separately from the other, with a set of binders which includes at least ong particular

binder specific for each barcode in the population;

d) determining which binders bind to the separated merbers, thereby determining which

barcoded proteins are present in the contacted population{s}; and

) identifving the therapeutic protein from the barcoded proteins determined to be present

in the contacted population(s).

115 A method of treatment comprising:

administering a therapeutic protein that has been determined to satisfy an assessment by a

process comprising steps of

a} contacting a set of binders either with a first population, with a second population, or

separately with each of the first and second populations, of barcoded proteins, wherein:
1} each binder binds specitically to one barcode relative to the other barcodes; and

11} the set of binders, collectively, includes a binder specific for each of the

barcodes in the first and second populations,

wherein the first and second populations have been separated from one another

based on performance in the assessment;
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b} determining which binders of the set bind to a member of the first population, the second
population, or hoth, thereby determining which barcoded proteins are present in the
contacted population{(s); and

¢} identifying the therapeutic protein from the barcoded proteins determined to be present in

the contacted population{s).
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