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RECOMBINANT VECTORS COMPRISING POLYCISTRONIC EXPRESSION
CASSETTES AND METHODS OF USE THEREOF

1. FIELD

[0001] The instant disclosure relates to polycistronic vectors comprising at least three cistrons

and methods of using the same.

2. BACKGROUND

[0002] Co-expression of multiple genes in each cell of a population is critical for a wide variety
of biomedical applications. A standard strategy for multigene expression is to incorporate the
transgenes into multiple vectors and introduce each vector into the cell. However, the use of
multiple vectors often produces a substantially heterogeneous population of engineered cells,
wherein not all cells express each of the transgenes or do not express each of the transgenes to a
similar degree. Such heterogeneity leads to several problems, particularly for therapeutic
applications, including e.g., diminished persistence of the desired engineered cell phenotype in
vivo, complex manufacturing and purification requirements, and lot-to-lot variability of the
engineered cell product.

[0003] Given the problems associated with the use of multiple vectors to co-express multiple
genes in single cells, there is an unmet need for single polycistronic vectors capable of not only
expressing a plurality of transgenes in a single cell, but also of expressing some or all transgenes
to a similar degree across a cell population, resulting in an engineered cell population optimized

for therapeutic use.

3. SUMMARY

[0004] The instant disclosure provides recombinant vectors comprising a polycistronic
expression cassette comprising a transcriptional regulatory element operably linked to a
polycistronic polynucleotide.

[0005] Provided herein is a recombinant vector comprising a polycistronic expression cassette,
wherein the polycistronic expression cassette comprises a transcriptional regulatory element
operably linked to a polycistronic polynucleotide that comprises: a first polynucleotide sequence
that encodes a T cell receptor (TCR) alpha chain comprising an alpha chain variable (Va) region
and an alpha chain constant (Ca) region; a second polynucleotide sequence that comprises a first

2A element; a third polynucleotide sequence that encodes a TCR beta chain comprising a beta
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chain variable (VP) region and a beta chain constant (CB) region; a fourth polynucleotide sequence
that comprises a second 2A element; and a fifth polynucleotide sequence that encodes a fusion
protein that comprises IL-15, or a functional fragment or functional variant thereof, and IL-15Raq,
or a functional fragment or functional variant thereof.

[0006] In some embodiments, either or both of the first 2A element and the second 2A element,
independently, is a P2A element, a T2A element, an F2A element, or an E2A element.

[0007] In some embodiments, the first 2A element is a P2A element.

[0008] In some embodiments, the P2A element comprises a polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 18 or 20, or the amino acid sequence of SEQ ID
NO: 18 or 20 comprising 1, 2, or 3 amino acid modifications.

[0009] In some embodiments, the P2A element comprises a polynucleotide sequence at least
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to
the polynucleotide sequence of SEQ ID NO: 19 or 21.

[0010] In some embodiments, the second 2A element is a T2A element.

[0011] In some embodiments, the T2A element comprises a polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 22 or 24, or the amino acid sequence of SEQ ID
NO: 22 or 24 comprising 1, 2, or 3 amino acid modifications.

[0012] In some embodiments, the T2A element comprises a polynucleotide sequence at least
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to
the polynucleotide sequence of SEQ ID NO: 23 or 25.

[0013] In some embodiments, either or both of the second polynucleotide sequence and the
fourth polynucleotide sequence, independently, encode a furin recognition site.

[0014] In some embodiments, the furin recognition site comprises the amino acid sequence of
SEQ ID NO: 2 or 4, or the amino acid sequence of SEQ ID NO: 2 or 4 comprising 1, 2, or 3 amino
acid modifications.

[0015] In some embodiments, the furin recognition site is encoded by the polynucleotide
sequence of SEQ ID NO: 3 or 5 or the polynucleotide sequence of SEQ ID NO: 3 or 5 comprising
1, 2, or 3 nucleotide modifications.

[0016] In some embodiments, the second polynucleotide sequence comprises a polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 10, or the amino acid sequence of
SEQ ID NO: 10 comprising 1, 2, or 3 amino acid modifications.

[0017] In some embodiments, the second polynucleotide sequence comprises a polynucleotide
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sequence at least 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO: 11.

[0018] In some embodiments, the fourth polynucleotide sequence comprises a polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 12, or the amino acid sequence of
SEQ ID NO: 12 comprising 1, 2, or 3 amino acid modifications.

[0019] In some embodiments, the fourth polynucleotide sequence comprises a polynucleotide
sequence at least 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO: 13.

[0020] In some embodiments, the IL-15, or functional fragment or functional variant thereof,
comprises an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% identical to the amino acid sequence of SEQ ID NO: 76.

[0021] In some embodiments, the IL-15, or functional fragment or functional variant thereof,
is encoded by a polynucleotide sequence at least 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence of SEQ ID NO: 77.
[0022] In some embodiments, the IL-15Ra, or functional fragment or functional variant
thereof, comprises an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 78.

[0023] In some embodiments, the IL-15Ra, or functional fragment or functional variant
thereof, is encoded by a polynucleotide sequence at least 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence of SEQ ID
NO: 79.

[0024] In some embodiments, the IL-15, or functional fragment or functional variant thereof,
is operably linked to the IL-15Ra, or functional fragment or functional variant thereof, via a
peptide linker.

[0025] In some embodiments, the peptide linker comprises the amino acid sequence of SEQ
ID NO: 81, or the amino acid sequence of SEQ ID NO: 81 comprising 1, 2, or 3 amino acid
modifications.

[0026] In some embodiments, the peptide linker is encoded by a polynucleotide sequence at
least 75%, 80%, 85%, 90%, 91%, 92%. 93%, 94%. 95%, 96%, 97%, 98%, 99%, or 100% identical
to the polynucleotide sequence of SEQ ID NO: 82.

[0027] In some embodiments, the fusion protein is membrane bound.

[0028] In some embodiments, the fusion protein comprises an amino acid sequence at least
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90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid
sequence of SEQ ID NO: 70 or 73.

[0029] In some embodiments, the fusion protein is encoded by a polynucleotide sequence at
least 75%, 80%, 85%, 90%, 91%, 92%., 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical
to the polynucleotide sequence of SEQ ID NO: 71 or 74.

[0030] In some embodiments, the Co region comprises an amino acid sequence at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence
of SEQ ID NO: 40-49.

[0031] In some embodiments, the Ca region is encoded by a polynucleotide sequence at least
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to
the polynucleotide sequence of SEQ ID NO: 55, 57, or 58.

[0032] In some embodiments, the Cp region comprises an amino acid sequence at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence
of SEQ ID NO: 50-54 or 60.

[0033] In some embodiments, the CP region is encoded by a polynucleotide sequence at least
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to
the polynucleotide sequence of SEQ ID NO: 56 or 59.

[0034] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the first polynucleotide sequence, the second polynucleotide sequence, the third polynucleotide
sequence, the fourth polynucleotide sequence, and the fifth polynucleotide sequence.

[0035] In some embodiments, the first polynucleotide sequence and the second polynucleotide
sequence together comprise a first combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 160; the third polynucleotide sequence and the fourth
polynucleotide sequence together comprise a second combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 168; or the third polynucleotide sequence, the
fourth polynucleotide sequence, and the fifth polynucleotide sequence together comprise a third
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 161.
[0036] In some embodiments, the first combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 230; the second combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 231; or the third combination
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 232.

[0037] In some embodiments, the first polynucleotide sequence and the second polynucleotide
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sequence together comprise a first combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 160; and the third polynucleotide sequence, the fourth
polynucleotide sequence, and the fifth polynucleotide sequence together comprise a third
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 161.
[0038] In some embodiments, the first polynucleotide sequence and the second polynucleotide
sequence together comprise a first combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 180 or 210; and the third polynucleotide sequence, the fourth
polynucleotide sequence, and the fifth polynucleotide sequence together comprise a third
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 181.
[0039] In some embodiments, the first combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 230; and the third combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 232.

[0040] In some embodiments, the first combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 250 or 270; and the third combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 252.

[0041] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the first polynucleotide sequence, the fourth polynucleotide sequence, the third polynucleotide
sequence, the second polynucleotide sequence, and the fifth polynucleotide sequence.

[0042] In some embodiments, the first polynucleotide sequence and the fourth polynucleotide
sequence together comprise a fourth combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 162; the third polynucleotide sequence and the second
polynucleotide sequence together comprise a fifth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 166; or the third polynucleotide sequence, the
second polynucleotide sequence, and the fifth polynucleotide sequence together comprise a sixth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 163.
[0043] In some embodiments, the fourth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 233; the fifth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 234; or the sixth combination
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 235.

[0044] In some embodiments, the first polynucleotide sequence and the fourth polynucleotide
sequence together comprise a fourth combination polynucleotide sequence that encodes the amino

acid sequence of SEQ ID NO: 162; and the third polynucleotide sequence, the second
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polynucleotide sequence, and the fifth polynucleotide sequence together comprise a sixth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 163.
[0045] In some embodiments, the first polynucleotide sequence and the fourth polynucleotide
sequence together comprise a fourth combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 182 or 212; and the third polynucleotide sequence, the second
polynucleotide sequence, and the fifth polynucleotide sequence together comprise a sixth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 183.
[0046] In some embodiments, the fourth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 233; and the sixth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 235.

[0047] In some embodiments, the fourth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 253 or 273; and the sixth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 255.

[0048] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the first polynucleotide sequence, the second polynucleotide sequence, the fifth polynucleotide
sequence, the fourth polynucleotide sequence, and the third polynucleotide sequence.

[0049] In some embodiments, the first polynucleotide sequence and the second polynucleotide
sequence together comprise a first combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 160; the first polynucleotide sequence, the second polynucleotide
sequence, and the fifth polynucleotide sequence together comprise a seventh combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 169; the fifth
polynucleotide sequence and the fourth polynucleotide sequence together comprise an eighth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 173;
or the first polynucleotide sequence, the second polynucleotide sequence, the fifth polynucleotide
sequence, and the fourth polynucleotide sequence together comprise a ninth combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 164.

[0050] In some embodiments, the first combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 230; the seventh combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 236; the eighth combination
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 237; or the ninth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 238.

[0051] In some embodiments, the first polynucleotide sequence, the second polynucleotide
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sequence, the fifth polynucleotide sequence, and the fourth polynucleotide sequence together
comprise a ninth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 164; and the third polynucleotide sequence encodes the amino acid sequence of SEQ
ID NO: 50.

[0052] In some embodiments, the first polynucleotide sequence, the second polynucleotide
sequence, the fifth polynucleotide sequence, and the fourth polynucleotide sequence together
comprise a ninth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 184 or 214, and the third polynucleotide sequence encodes the amino acid sequence
of SEQ ID NO: 51.

[0053] In some embodiments, the ninth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 238; and the third polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 59.

[0054] In some embodiments, the ninth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 258 or 278; and the third polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 56.

[0055] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the first polynucleotide sequence, the fourth polynucleotide sequence, the fifth polynucleotide
sequence, the second polynucleotide sequence, and the third polynucleotide sequence.

[0056] In some embodiments, the first polynucleotide sequence and the fourth polynucleotide
sequence together comprise a fourth combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 162; the first polynucleotide sequence, the fourth polynucleotide
sequence, and the fifth polynucleotide sequence together comprise a tenth combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 167; the fifth
polynucleotide sequence and the second polynucleotide sequence together comprise an eleventh
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 172;
or the first polynucleotide sequence, the fourth polynucleotide sequence, the fifth polynucleotide
sequence, and the second polynucleotide sequence together comprise a twelfth combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 165.

[0057] In some embodiments, the fourth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 233; the tenth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 239; the eleventh combination
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 240; or the
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twelfth combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 241.

[0058] In some embodiments, the first polynucleotide sequence, the fourth polynucleotide
sequence, the fifth polynucleotide sequence, and the second polynucleotide sequence together
comprise a twelfth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 165; and the third polynucleotide sequence encodes the amino acid sequence of SEQ
ID NO: 50.

[0059] In some embodiments, the first polynucleotide sequence, the fourth polynucleotide
sequence, the fifth polynucleotide sequence, and the second polynucleotide sequence together
comprise a twelfth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 185 or 215; and the third polynucleotide sequence encodes the amino acid sequence
of SEQ ID NO: 51.

[0060] In some embodiments, the twelfth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 241; and the third polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 59.

[0061] In some embodiments, the twelfth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 261 or 281; and the third polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 56.

[0062] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the third polynucleotide sequence, the second polynucleotide sequence, the first polynucleotide
sequence, the fourth polynucleotide sequence, and the fifth polynucleotide sequence.

[0063] In some embodiments, the first polynucleotide sequence and the fourth polynucleotide
sequence together comprise a fourth combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 162; the third polynucleotide sequence and the second
polynucleotide sequence together comprise a fifth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 166; or the first polynucleotide sequence, the
fourth polynucleotide sequence, and the fifth polynucleotide sequence together comprise a tenth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 167.
[0064] In some embodiments, the fourth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 233; the fifth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 234; or the tenth combination
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 239.
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[0065] In some embodiments, the third polynucleotide sequence and the second
polynucleotide sequence together comprise a fifth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 166; and the first polynucleotide sequence, the
fourth polynucleotide sequence, and the fifth polynucleotide sequence together comprise a tenth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 167.
[0066] In some embodiments, the third polynucleotide sequence and the second
polynucleotide sequence together comprise a fifth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 186; and the first polynucleotide sequence, the
fourth polynucleotide sequence, and the fifth polynucleotide sequence together comprise a tenth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 187
or217.

[0067] In some embodiments, the fifth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 234; and the tenth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 239.

[0068] In some embodiments, the fifth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 254; and the tenth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 259 or 279.

[0069] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the third polynucleotide sequence, the fourth polynucleotide sequence, the first polynucleotide
sequence, the second polynucleotide sequence, and the fifth polynucleotide sequence.

[0070] In some embodiments, the first polynucleotide sequence and the second polynucleotide
sequence together comprise a first combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 160, the third polynucleotide sequence, and the fourth
polynucleotide sequence together comprise a second combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 168; or the first polynucleotide sequence, the
second polynucleotide sequence, and the fifth polynucleotide sequence together comprise a
seventh combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID
NO: 169.

[0071] In some embodiments, the first combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 230; the second combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 231; or the seventh combination

polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 236.
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[0072] In some embodiments, the third polynucleotide sequence, and the fourth polynucleotide
sequence together comprise a second combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 168; and the first polynucleotide sequence, the second
polynucleotide sequence, and the fifth polynucleotide sequence together comprise a seventh
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 169.
[0073] In some embodiments, the third polynucleotide sequence, and the fourth polynucleotide
sequence together comprise a second combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 188; and the first polynucleotide sequence, the second
polynucleotide sequence, and the fifth polynucleotide sequence together comprise a seventh
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 189
or 219.

[0074] In some embodiments, the second combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 231; and the seventh combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 236.

[0075] In some embodiments, the second combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 251; and the seventh combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 256 or 276.

[0076] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the third polynucleotide sequence, the second polynucleotide sequence, the fifth polynucleotide
sequence, the fourth polynucleotide sequence, and the first polynucleotide sequence.

[0077] In some embodiments, the third polynucleotide sequence and the second
polynucleotide sequence together comprise a fifth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 166; the third polynucleotide sequence, the
second polynucleotide sequence, and the fifth polynucleotide sequence together comprise a sixth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 163;
the fifth polynucleotide sequence and the fourth polynucleotide sequence together comprise an
eighth combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO:
173; or the third polynucleotide sequence, the second polynucleotide sequence, the fifth
polynucleotide sequence, and the fourth polynucleotide sequence together comprise a thirteenth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 170.
[0078] In some embodiments, the fifth combination polynucleotide sequence comprises the

polynucleotide sequence of SEQ ID NO: 234; the sixth combination polynucleotide sequence
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comprises the polynucleotide sequence of SEQ ID NO: 235; the eighth combination
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 237; or the
thirteenth combination polynucleotide sequence comprises the polynucleotide sequence of SEQ
ID NO: 242.

[0079] In some embodiments, the third polynucleotide sequence, the second polynucleotide
sequence, the fifth polynucleotide sequence, and the fourth polynucleotide sequence together
comprise a thirteenth combination polynucleotide sequence that encodes the amino acid sequence
of SEQ ID NO: 170, and the first polynucleotide sequence encodes the amino acid sequence of
SEQ ID NO: 40.

[0080] In some embodiments, the third polynucleotide sequence, the second polynucleotide
sequence, the fifth polynucleotide sequence, and the fourth polynucleotide sequence together
comprise a thirteenth combination polynucleotide sequence that encodes the amino acid sequence
of SEQ ID NO: 190; and the first polynucleotide sequence encodes the amino acid sequence of
SEQ ID NO: 41 or 42.

[0081] In some embodiments, the thirteenth combination polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 242; and the first polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 57.

[0082] In some embodiments, the thirteenth combination polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 262; and the first polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 55 or 58.

[0083] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the third polynucleotide sequence, the fourth polynucleotide sequence, the fifth polynucleotide
sequence, the second polynucleotide sequence, and the first polynucleotide sequence.

[0084] In some embodiments, the third polynucleotide sequence and the fourth polynucleotide
sequence together comprise a second combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 168; the third polynucleotide sequence, the fourth polynucleotide
sequence, and the fifth polynucleotide sequence together comprise a third combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 161; the fifth
polynucleotide sequence and the second polynucleotide sequence together comprise an eleventh
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 172;
or the third polynucleotide sequence, the fourth polynucleotide sequence, the fifth polynucleotide

sequence, and the second polynucleotide sequence together comprise a fourteenth combination
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polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 171.

[0085] In some embodiments, the second combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 231; the third combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 232; the eleventh combination
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 240; or the
fourteenth combination polynucleotide sequence comprises the polynucleotide sequence of SEQ
ID NO: 243.

[0086] In some embodiments, the third polynucleotide sequence, the fourth polynucleotide
sequence, the fifth polynucleotide sequence, and the second polynucleotide sequence together
comprise a fourteenth combination polynucleotide sequence that encodes the amino acid sequence
of SEQ ID NO: 171; and the first polynucleotide sequence encodes the amino acid sequence of
SEQ ID NO: 40.

[0087] In some embodiments, the third polynucleotide sequence, the fourth polynucleotide
sequence, the fifth polynucleotide sequence, and the second polynucleotide sequence together
comprise a fourteenth combination polynucleotide sequence that encodes the amino acid sequence
of SEQ ID NO: 191; and the first polynucleotide sequence encodes the amino acid sequence of
SEQ ID NO: 41 or 42.

[0088] In some embodiments, the fourteenth combination polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 243; and the first polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 57.

[0089] In some embodiments, the fourteenth combination polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 263; and the first polynucleotide sequence comprises
the polynucleotide sequence of SEQ ID NO: 55 or 58.

[0090] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the fifth polynucleotide sequence, the second polynucleotide sequence, the first polynucleotide
sequence, the fourth polynucleotide sequence, and the third polynucleotide sequence.

[0091] In some embodiments, the first polynucleotide sequence and the fourth polynucleotide
sequence together comprise a fourth combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 162; or the fifth polynucleotide sequence and the second
polynucleotide sequence together comprise an eleventh combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 172.

[0092] In some embodiments, the fourth combination polynucleotide sequence comprises the

12



WO 2022/183167 PCT/US2022/070690

polynucleotide sequence of SEQ ID NO: 233; or the eleventh combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 240.

[0093] In some embodiments, the first polynucleotide sequence and the fourth polynucleotide
sequence together comprise a fourth combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 162; the fifth polynucleotide sequence and the second
polynucleotide sequence together comprise an eleventh combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 172; and the third polynucleotide sequence
encodes the amino acid sequence of SEQ ID NO: 50.

[0094] In some embodiments, the first polynucleotide sequence and the fourth polynucleotide
sequence together comprise a fourth combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 182 or 212; the fifth polynucleotide sequence and the second
polynucleotide sequence together comprise an eleventh combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 222; and the third polynucleotide sequence
encodes the amino acid sequence of SEQ ID NO: 51.

[0095] In some embodiments, the fourth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 233; and the eleventh combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 240; and the third polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 59.

[0096] In some embodiments, the fourth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 253 or 273; the eleventh combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 240; and the third polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 56.

[0097] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the fifth polynucleotide sequence, the fourth polynucleotide sequence, the first polynucleotide
sequence, the second polynucleotide sequence, and the third polynucleotide sequence.

[0098] In some embodiments, the first polynucleotide sequence and the second polynucleotide
sequence together comprise a first combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 160; or the fifth polynucleotide sequence and the fourth
polynucleotide sequence together comprise an eighth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 173.

[0099] In some embodiments, the first combination polynucleotide sequence comprises the

polynucleotide sequence of SEQ ID NO: 230; or the eighth combination polynucleotide sequence
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comprises the polynucleotide sequence of SEQ ID NO: 237.

[00100] In some embodiments, the first polynucleotide sequence and the second polynucleotide
sequence together comprise a first combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 160; the fifth polynucleotide sequence and the fourth polynucleotide
sequence together comprise an eighth combination polynucleotide sequence that encodes the
amino acid sequence of SEQ ID NO: 173; and the third polynucleotide sequence encodes the
amino acid sequence of SEQ ID NO: 50.

[00101] Insome embodiments, the first polynucleotide sequence and the second polynucleotide
sequence together comprise a first combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 180 or 210; the fifth polynucleotide sequence and the fourth
polynucleotide sequence together comprise an eighth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 223; and the third polynucleotide sequence
encodes the amino acid sequence of SEQ ID NO: 51.

[00102] In some embodiments, the first combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 230; the eighth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 237; and the third polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 59. In some embodiments, the first
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 250
or 270; the eighth combination polynucleotide sequence comprises the polynucleotide sequence
of SEQ ID NO: 237; and the third polynucleotide sequence comprises the polynucleotide sequence
of SEQ ID NO: 56.

[00103] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the fifth polynucleotide sequence, the second polynucleotide sequence, the third polynucleotide
sequence, the fourth polynucleotide sequence, and the first polynucleotide sequence.

[00104] In some embodiments, the third polynucleotide sequence and the fourth polynucleotide
sequence together comprise a second combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 168; or the fifth polynucleotide sequence and the second
polynucleotide sequence together comprise an eleventh combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 172.

[00105] In some embodiments, the second combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 231; or the eleventh combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 240.
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[00106] In some embodiments, the third polynucleotide sequence and the fourth polynucleotide
sequence together comprise a second combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 168; the fifth polynucleotide sequence and the second
polynucleotide sequence together comprise an eleventh combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 172; and the first polynucleotide sequence
encodes the amino acid sequence of SEQ ID NO: 40.

[00107] In some embodiments, the third polynucleotide sequence and the fourth polynucleotide
sequence together comprise a second combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 188; the fifth polynucleotide sequence and the second
polynucleotide sequence together comprise an eleventh combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 222; and the first polynucleotide sequence
encodes the amino acid sequence of SEQ ID NO: 41 or 42.

[00108] In some embodiments, the second combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 231; the eleventh combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 240; and the first polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 57.

[00109] In some embodiments, the second combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 251; the eleventh combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 240; and the first polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 55 or 58.

[00110] In some embodiments, the polycistronic polynucleotide comprises, in order from 5’ to
3’: the fifth polynucleotide sequence, the fourth polynucleotide sequence, the third polynucleotide
sequence, the second polynucleotide sequence, and the first polynucleotide sequence.

[00111] In some embodiments, the third polynucleotide sequence and the second
polynucleotide sequence together comprise a fifth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 166; or the fifth polynucleotide sequence and
the fourth polynucleotide sequence together comprise an eighth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 173.

[00112] In some embodiments, the fifth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 234; or the eighth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 237.

[00113] In some embodiments, the third polynucleotide sequence and the second
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polynucleotide sequence together comprise a fifth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 166; the fifth polynucleotide sequence and the
fourth polynucleotide sequence together comprise an eighth combination polynucleotide sequence
that encodes the amino acid sequence of SEQ ID NO: 173; and the first polynucleotide sequence
encodes the amino acid sequence of SEQ ID NO: 40.

[00114] In some embodiments, the third polynucleotide sequence and the second
polynucleotide sequence together comprise a fifth combination polynucleotide sequence that
encodes the amino acid sequence of SEQ ID NO: 186; the fifth polynucleotide sequence and the
fourth polynucleotide sequence together comprise an eighth combination polynucleotide sequence
that encodes the amino acid sequence of SEQ ID NO: 223; and the first polynucleotide sequence
encodes the amino acid sequence of SEQ ID NO: 41 or 42.

[00115] In some embodiments, the fifth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 234; the eighth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 237; and the first polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 57.

[00116] In some embodiments, the fifth combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 254; the eighth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 237; and the first polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 55 or 58.

[00117] In some embodiments, the polycistronic polynucleotide further comprises a sixth
polynucleotide sequence that comprises a third 2A element; and a seventh polynucleotide sequence
that comprises a marker protein.

[00118] In some embodiments, the third 2A element is a P2A element, a T2A element, an F2A
element, or an E2A element.

[00119] In some embodiments, the marker protein comprises domain III of HERI, or a
functional fragment or functional variant thereof, an N-terminal portion of domain IV of HERI,
and a transmembrane domain of CD28, or a functional fragment or functional variant thereof.
[00120] In some embodiments, the domain III of HER1, or a functional fragment or functional
variant thereof, comprises an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 104.

[00121] In some embodiments, the N-terminal portion of domain IV of HER1 comprises amino

acids 1-40, 1-39, 1-38, 1-37, 1-36, 1-35, 1-34, 1-33, 1-32, 1-31, 1-30, 1-29, 1-28, 1-27, 1-26, 1-25,
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1-24, 1-23, 1-22, 1-21, 1-20, 1-19, 1-18, 1-17, 1-16, 1-15, 1-14, 1-13, 1-12, 1-11, or 1-10 of SEQ
ID NO: 105.

[00122] In some embodiments, the N-terminal portion of domain IV of HER1 comprises amino
acids 1-21 of SEQ ID NO: 105.

[00123] In some embodiments, the N-terminal portion of domain IV of HER1 comprises the
amino acid sequence of SEQ ID NO: 106, or the amino acid sequence of SEQ ID NO: 106,
comprising 1, 2, or 3 amino acid modifications.

[00124] In some embodiments, the transmembrane region of CD28 comprises the amino acid
sequence of SEQ ID NO: 107, or the amino acid sequence of SEQ ID NO: 107, comprising 1, 2,
or 3 amino acid modifications.

[00125] In some embodiments, the marker protein comprises an amino acid sequence at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98%, 99%, or 100% identical to the amino acid
sequence of SEQ ID NO: 100, 103, or 112.

[00126] In some embodiments, the Vo region comprises complementarity determining region
la (CDR1a), CDR2a, and CDR30, comprising the amino acid sequences of SEQ ID NO: 1001 +
10n, 1002 + 10n, and 1003 + 10n, respectively, wherein n is an integer from 0 to 79. In some
embodiments, n=0.

[00127] In some embodiments, the VP region comprises CDRI1p, CDR2pB, and CDR3p,
comprising the amino acid sequences of SEQ ID NO: 2001 + 10n, 2002 + 10n, and 2003 + 10n,
respectively, wherein n is an integer from O to 79. In some embodiments, n=0.

[00128] In some embodiments, the Vo region comprises the CDR1a, CDR2a, and CDR3a from
a Va region comprising the amino acid sequence of SEQ ID NO: 1004 + 10n, 1005 + 10n, 1006 +
10n, or 1007 + 10n, wherein n is an integer from 0 to 79. In some embodiments, n=0.

[00129] In some embodiments, the VP region comprises the CDR 1, CDR2p, and CDR3p from
a VP region comprising the amino acid sequence of SEQ ID NO: 2004 + 10n, 2005 + 10n, 2006 +
10n, or 2007 + 10n, wherein n is an integer from O to 79. In some embodiments, n=0.

[00130] In some embodiments, the Va region comprises an amino acid sequence at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence
of SEQ ID NO: 1004 + 10n, 1005 + 10n, 1006 + 10n, or 1007 + 10n, wherein n is an integer from
0 to 79. In some embodiments, n=0.

[00131] In some embodiments, the VP region comprises an amino acid sequence at least 90%,

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence
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of SEQ ID NO: 2004 + 10n, 2005 + 10n, 2006 + 10n, or 2007 + 10n, wherein n is an integer from
0 to 79. In some embodiments, n=0.

[00132] In some embodiments, the Vo region comprises an amino acid sequence at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence
of SEQ ID NO: 1004 + 10n, wherein the V[ region comprises an amino acid sequence at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid
sequence of SEQ ID NO: 2004 + 10n, and wherein n is an integer from 0 to 79; wherein the Va
region comprises an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 1005 + 10n, wherein the
VP region comprises an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 2005 + 10n, and
wherein n is an integer from 0 to 79; wherein the Vo region comprises an amino acid sequence at
least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino
acid sequence of SEQ ID NO: 1006 + 10n, wherein the V[ region comprises an amino acid
sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to
the amino acid sequence of SEQ ID NO: 2006 + 10n, and wherein n is an integer from 0 to 79;
wherein the Vo region comprises an amino acid sequence at least 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 1007
+ 10n, wherein the Vp region comprises an amino acid sequence at least 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO:
2007 + 10n, wherein n is an integer from 0 to 79. In some embodiments, n=0.

[00133] In some embodiments, the TCR alpha chain comprises an amino acid sequence at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid
sequence of SEQ ID NO: 1008 + 10n, wherein n is an integer from O to 79. In some embodiments,
the TCR alpha chain comprises an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 1009 + 10n,
wherein n is an integer from 0 to 79.

[00134] In some embodiments, the TCR alpha chain comprises an amino acid sequence at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98%, 99%, or 100% identical to the amino acid
sequence of SEQ ID NO: 1010 + 10n, wherein n is an integer from 0 to 79.

[00135] In some embodiments, the TCR beta chain comprises an amino acid sequence at least

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid
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sequence of SEQ ID NO: 2008 + 10n, wherein n is an integer from O to 79. In some embodiments,
n=0.

[00136] In some embodiments, the TCR beta chain comprises an amino acid sequence at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid
sequence of SEQ ID NO: 2009 + 10n, wherein n is an integer from O to 79.

[00137] In some embodiments, the TCR beta chain comprises an amino acid sequence at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98%, 99%, or 100% identical to the amino acid
sequence of SEQ ID NO: 2010 + 10n, wherein n is an integer from O to 79.

[00138] In some embodiments, transcriptional regulatory element comprises a promoter.
[00139] In some embodiments, the promoter is a human elongation factor 1-alpha (hEF-1a)
hybrid promoter.

[00140] In some embodiments, the promoter comprises a polynucleotide sequence at least 75%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO:150.

[00141] In some embodiments, the recombinant vector further comprises a polyA sequence at
the 3° end of the polycistronic expression cassette.

[00142] In some embodiments, the polyA sequence comprises a polynucleotide sequence at
least 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical
to the polynucleotide sequence of SEQ ID NO:151.

[00143] In some embodiments, the recombinant vector further comprises a Left inverted
terminal repeat (ITR) and a Right ITR, wherein the Left ITR and the Right ITR flank the
polycistronic expression cassette.

[00144] In some embodiments, the recombinant vector comprises, in order from 5’ to 3’; the
Left ITR; the transcriptional regulatory element; the first polynucleotide sequence; the second
polynucleotide sequence; the third polynucleotide sequence; the fourth polynucleotide sequence;
the fifth polynucleotide sequence; and the Right ITR.

[00145] In some embodiments, the recombinant vector is a non-viral vector.

[00146] In some embodiments, the non-viral vector is a plasmid.

[00147] In some embodiments, the recombinant vector is a viral vector.

[00148] In some embodiments, the recombinant vector is a polynucleotide.

[00149]  Also provided herein is a polynucleotide encoding an amino acid sequence at least

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to an amino acid
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sequence selected from the group consisting of SEQ ID NOs: 161, 163, 164, 165, 167, 169, 170,
and 171.

[00150]  Also provided herein is a polynucleotide comprising a polynucleotide sequence at least
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%. or 100% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NOs: 232, 235, 236, 238,
239,241, 242, and 243.

[00151] Also provided herein is a population of cells that comprises any recombinant vector
provided herein, or any polynucleotide provided herein.

[00152] In some embodiments, the recombinant vector or the polynucleotide is integrated into
the genome of the population of cells.

[00153] In some embodiments, the cells are immune effector cells.

[00154] In some embodiments, the immune effector cells are selected from the group consisting
of T cells, natural killer (NK) cells, B cells, mast cells, and myeloid-derived phagocytes.

[00155] In some embodiments, the immune effector cells are T cells.

[00156] In some embodiments, the T cells are selected from the group consisting of naive T
cells (CD4+ or CD8+); killer CD8+ T cells; cytotoxic CD4+ T cells; helper CD4+ T cells, CD4+
T cells corresponding to Th1, Th2, Th9, Th17, Th22, follicular helper (Tth), regulatory (Treg)
lineages; tumor infiltrating lymphocytes (TILs); and memory T cells (central memory, effector
memory, stem cell memory, stem cell-like memory).

[00157] In some embodiments, the population of cells comprises alpha/beta T cells,
gamma/delta T cells, or natural killer T (NKT) cells.

[00158] In some embodiments, the population of cells comprises CD4™ T cells, CD8" T cells,
or both CD4" T cells and CD8" T cells.

[00159] In some embodiments, the cells are ex vivo.

[00160] In some embodiments, the cells are human.

[00161] In some embodiments, the population of cells are T cells that comprise more than 5%,
10%, 15%, 20%, 25%, 30%, 35%, 40%, 45% or 50% CD45RA+CD45RO-CD62L+CD95+ cells.
[00162] In some embodiments, the population of cells are T cells that comprise more than 5%,
10%, 15%, 20%, 25%, 30%, 35%, 40%, 45% or 50% CD45RA+CD45RO+CD62L+CD95+ cells.
[00163] Also provided herein is a population of cells comprising a polycistronic expression
cassette comprising a first cistron comprising a polynucleotide sequence that encodes a fusion

protein that comprises IL-15, or a functional fragment or functional variant thereof, and IL-15Ra,
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or a functional fragment or functional variant thereof; a second cistron comprising a polynucleotide
sequence that encodes a TCR beta chain comprising a VP region and a CP region; and a third
cistron comprising a polynucleotide sequence that encodes a TCR alpha chain comprising a Va
region and a Ca region, wherein the population of cells are T cells that comprise more than 5%,
10%, 15%, 20%, 25%, 30%, 35%, 40%, 45% or 50% CD45RA+CD45R0O-CD62L+CD95+ cells.
[00164] Also provided herein is a population of cells comprising a polycistronic expression
cassette comprising a first cistron comprising a polynucleotide sequence that encodes a fusion
protein that comprises IL-15, or a functional fragment or functional variant thereof, and IL-15Raq,
or a functional fragment or functional variant thereof; a second cistron comprising a polynucleotide
sequence that encodes a TCR beta chain comprising a VP region and a CB region; and a third
cistron comprising a polynucleotide sequence that encodes a TCR alpha chain comprising a Vo
region and a Ca region, wherein the population of cells are T cells that comprise more than 5%,
10%, 15%, 20%, 25%, 30%, 35%, 40%, 45% or 50% CD45RA+CD45RO+CD62L+CD95+ cells.
[00165] Also provided herein is a method of producing a population of engineered cells,
comprising introducing into a population of cells any recombinant vector provided herein, and a
DNA transposase or a polynucleotide encoding a DNA transposase; and culturing the population
of cells under conditions wherein the transposase integrates the polycistronic expression cassette
into the genome of the population of cells, thereby producing the population of engineered cells.
[00166] In some embodiments, the Left ITR and the Right ITR are ITRs of a DNA transposon
selected from the group consisting of a Sleeping Beauty transposon, a piggyBac transposon, a
TcBuster transposon, and a Tol2 transposon.

[00167] In some embodiments, the DNA transposon is the Sleeping Beauty transposon.
[00168] In some embodiments, the transposase is a Sleeping Beauty transposase.

[00169] In some embodiments, the Sleeping Beauty transposase is selected from the group
consisting of SB11, SB10, SB100X, hSB110, and hSB8I1.

[00170] In some embodiments, the Sleeping Beauty transposase is SB11.

[00171] In some embodiments, the SB11 comprises an amino acid sequence at least 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence of
SEQ ID NO: 300.

[00172] In some embodiments, the SB11 is encoded by a polynucleotide sequence at least 75%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 301.
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[00173] In some embodiments, the polynucleotide encoding the DNA transposase is a DNA
vector or an RNA vector.

[00174] In some embodiments, the Left ITR comprises a polynucleotide sequence at least 75%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 290 or 291; and the Right ITR comprises a polynucleotide
sequence at least 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO: 292, 293 or 294.

[00175] In some embodiments, the recombinant vector, and the DNA transposase or
polynucleotide encoding the DNA transposase, are introduced to the population of cells using
electroporation, sonication, calcium phosphate precipitation, lipofection, particle bombardment,
microinjection, or mechanical deformation by passage through a microfluidic device, or a colloidal
dispersion system.

[00176] In some embodiments, the recombinant vector, and the DNA transposase or
polynucleotide encoding the DNA transposase, are introduced to the population of cells using
electroporation.

[00177] In some embodiments, the method is completed within 30 days, 25 days, 20 days, 15
days, 14 days, 10 days, 7 days, 6 days, 5 days, 4 days, 3 days, 2 days, or 1 day.

[00178] In some embodiments, wherein the method is completed in less than 30 days, 25 days,
20 days, 15 days, 14 days, 10 days, 7 days, 6 days, 5 days, 4 days, 3 days, 2 days, or 1 day.
[00179] In some embodiments, the population of cells is cryopreserved and thawed before
introduction of the recombinant vector and the DNA transposase or polynucleotide encoding the
DNA transposase.

[00180] In some embodiments, the population of cells is rested before introduction of the
recombinant vector and the DNA transposase or polynucleotide encoding the DNA transposase.
[00181] In some embodiments, the population of cells is not rested before introduction of the
recombinant vector and the DNA transposase or polynucleotide encoding the DNA transposase.
[00182] Insome embodiments, the population of cells comprises expanded human ex vivo cells.
[00183] In some embodiments, the population of cells is not activated ex vivo.

[00184] In some embodiments, the population of cells comprises T cells.

[00185] Also provided herein is a method of treating cancer in a subject in need thereof
comprising administering to the subject a therapeutically effective amount of any of the

populations of cells provided herein, thereby treating the cancer.
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[00186] In some embodiments, the cancer is selected from lung, cholangiocarcinoma,
pancreatic, colorectal, gynecological, and ovarian cancer.

[00187]  Also provided herein is a method of treating an autoimmune disease or disorder in a
subject in need thereof comprising administering to the subject a therapeutically effective amount
any of the populations of cells provided herein, thereby treating the autoimmune disease or

disorder.

4. BRIEF DESCRIPTION OF THE RAWINGS

[00188] The accompanying drawings which are incorporated in and constitute a part of this
specification, illustrate exemplary embodiments of the present disclosure and, together with the
description, serve to explain principles of the present disclosure.

[00189] FIG. 1 is a set of schematics of the structures of TCRa (A), TCRpB (B), and mbIL15
(15), shown from N terminus (left) to C terminus (right).

[00190] FIG. 2A is a set of schematics of the ORFs of tricistronic Cassettes APBT15, ATBP15,
AP15TB, AT15PB, BPAT15, BTAP15, BP15TA, and BT15PA. FIG. 2B is a set of schematics of
the ORFs of control Cassettes 15, APB, and BPA.

[00191] FIG. 3 is a schematic diagram depicting double transposition and single transposition
approaches using a Sleeping Beauty transposon/transposase system to generate T cells expressing
TCRo/TCRp and mbIL15.

[00192] FIG. 4 is a set of 2-parameter flow plots showing transgene co-expression as assessed
after electroporation and overnight incubation for each of Groups 1-14.

[00193] FIG. 5A is a set of 2-parameter flow plots showing representative TCR transgene
expression in CD3+ cells after overnight incubation for each of Groups 1-14. FIG. 5B provides
TCR expression data from three donors presented as % mTCR+ cells out of CD3+ cells.

[00194] FIG. 6A-6C shows TCR and mbIL 15 expression after first phase expansion (Day 13).
FIG. 6A provides representative TCR and mbIL15 expression data from each of Groups 1-14.
FIG. 6B provides TCR expression data from three donors presented as % mTCR+ cells out of
CD3+ cells. FIG. 6C provides TCR and mbIL 15 co-expression data from three donors presented
as % TCR+mbIL 15+ cells out of CD3+ cells.

[00195]  FIG. 7A-7B shows total numbers of TCR+ and TCR+mbIL 15+ cells after first phase
expansion (Day 13). FIG. 7A provides TCR expression data from three donors presented as total
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number of mTCR+ T cells. FIG. 7B provides total number of TCR+mbIL15+ T cells from three
donors.

[00196] FIG. 8A-8B shows cell viability after electroporation (Day 1; FIG. 8A) and after first
phase expansion (Day 13; FIG. 8B) for each of Groups 1-14.

[00197] FIG. 9A-9B shows specific induction of activation marker, 4-1BB, after overnight co-
culture of transposed T cells from each of Groups 1-14 after first phase expansion (Day 13) with
wild-type or mutant neoantigen pulsed T2 cells. Data is presented as % 4-1BB positive cells of
CDS8+ cells at increasing concentrations of neoantigen peptide.

[00198]  FIG. 10 shows phosphorylated STATS levels in transposed CD3+ T cells from each of
Groups 1-14 after first phase expansion (Day 13). Isotype negative control and IL-15 treated
positive control was included for comparison. (dTp = double transposed with separate mbIL.15 and
TCR vectors).

[00199] FIG. 11 shows apoptosis levels in transposed T cells from each of Groups 2-14 after
being expanded for 13 days and then activated for 9 days with CD3/CD28 Dynabeads®
(ThermoFisher).

[00200] FIG. 12 is a set of schematics illustrating the differences between the S version and N
version of the TCR only and mbIL15 TCR constructs shown from N terminus (left) to C terminus
(right).

[00201] FIG. 13A-13B shows TCR expression on CD3+ cells (FIG. 13A) the day after
electroporation (Day 1) and after the first phase expansion prior to enrichment (Day 11 Pre-
enrichment) as well as (FIG. 13B) after the first phase expansion following enrichment (Day 11
Post-enrichment) and at the end of the second phase expansion. Data from four donors are
presented.

[00202] FIG. 14A-14B shows TCR and mbIL15 co-expression on CD3+ T cells (FIG. 14A)
the day after electroporation (Day 1) and after the first phase expansion prior to enrichment (Day
11 Pre-enrichment) as well as after the first phase expansion following enrichment (Day 11 Post-
enrichment) and at the end of the second phase expansion. Data from four donors are presented.
[00203] FIG. 15 is a set of 2-parameter flow plots showing representative TCR and mbIL15
transgenes expression in CD3+ cells after the second phase expansion.

[00204] FIG. 16A-16B shows the fold expansion of cells (FIG. 16A) after the first expansion

phase and (FIG. 16B) after the second expansion phase. Data from four donors are presented.
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[00205] FIG. 17A-17B shows the absolute count of TCR expressing cells in culture (FIG. 17A)
after the first expansion phase and (FIG. 17B) after the second expansion phase. Data from four
donors are presented.

[00206]  FIG. 18 shows phosphorylated STATS levels after second phase expansion (Day 27)
in CD3+ T cells transposed with different versions of polycistronic plasmids encoding TCROO1.
Some containing non-cysteine substituted TCR constant regions (N version) or that are optionally
further codon-optimized (NU version). Non-transposed (NT) = NT (Group 2.1); BPA (Group 2.2);
BPA-N (Group 2.3); AP15TB (Group 2.4); AP15TB-N (Group 2.5); AP15TB-NU (Group 2.6);
BP15TA (Group 2.7); BP15TA-N (Group 2.8); and BP15TA-NU (Group 2.9).

[00207] FIG. 19A-19B shows functional data from transposed T cells co-cultured with
neoantigen pulsed dendritic cells. FIG. 19A shows specific induction of activation marker, 4-1BB,
after overnight co-culture of transposed T cells from each of Groups 2.1-2.9 after second phase
expansion (Day 27) with wild-type or mutant neoantigen peptide pulsed dendritic cells. Data is
presented as % 4-1BB positive cells of CD8+ cells at increasing concentrations of neoantigen
peptide. FIG. 19B shows interferon-y (IFN-y) secretion after overnight co-culture of transposed T
cells from each of Groups 2.1-2.9 after second phase expansion (Day 27) with wild-type or mutant
neoantigen pulsed dendritic cells.

[00208] FIG. 20A-20B shows TCR expression and cell survival after 4 weeks of long-term
cytokine withdrawal (LTWD) incubation in transposed cells from each of Groups 2.2-2.9. FIG.
20A shows the expression of mTCR detected on CD3+ gated population with mouse TCR beta
antibody and FIG. 20B shows cell survival as the percent of live cells recovered relative to initial
input number of cells at the beginning of the LTWD.

[00209] FIG. 21A-21B shows specific induction of activation marker, 4-1BB, after overnight
co-culture of transposed T cells from each of Groups 2.2-2.9 after 4 weeks of LTWD incubation
with wild-type or mutant neoantigen (10pug/ml) pulsed dendritic cells.

[00210] FIG. 22A-22B shows IFN-y secretion after overnight co-culture of transposed T cells
from each of Groups 2.2-2.9 after 4 weeks of LTWD incubation with wild-type or mutant
neoantigen (10pug/ml) pulsed dendritic cells.

[00211] FIG. 23A-23C is a set of pie charts showing the mean frequency of live CD3™ T cell
memory and effector subsets at day 11 post-expansion (FIG. 23A), day 22 post-expansion (FIG.
23B), and after 4 weeks of LTWD culture (FIG. 23C) in cells transposed with the tested plasmids
(Groups 2.2-2.9).
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[00212] FIG. 24 is a set of 2-parameter flow plots showing representative TCR and mbIL15
transgene co-expression in CD3+ cells after overnight incubation (Day 1), after first phase
expansion (Day 11, pre- and post-enrichment) and after second phase expansion (Day 22) for each
of Groups 3.2-3 .4 expressing TCR001 +/- mbIL15 (BPA-N, AP15TB-NU, and BP15TA-NU).
[00213]  FIG. 25A-25C shows TCR+ population changes during the first expansion phase (Day
1 vs. Day 11 pre-enrichment) for cells transposed with various TCRs +/- mbIL15 (Groups 3.1-
3.30). Each graph presents data from a separate TCR; TCR only = BPA-N, TCR with mbIL15 =
AP15TB-NU or BP15TA-NU.

[00214] FIG. 26A-26C shows TCR+ population changes during the second expansion phase
(Day 11 post-enrichment vs. Day 22) for cells transposed with various TCRs +/- mbIL15 (Groups
3.1-3.30). Each graph presents data from a separate TCR; TCR only = BPA-N, TCR with mbIL15
= AP15TB-NU or BP15TA-NU.

[00215] FIG. 27A-27C shows TCR+/mbIL15+ population changes during the first expansion
phase (Day 1 vs. Day 11 pre-enrichment) for cells transposed with various TCRs +/- mbIL15
(Groups 3.1-3.30). Each graph presents data from a separate TCR; TCR only = BPA-N, TCR with
mbIL15 = AP15TB-NU or BP15TA-NU.

[00216] FIG. 28A-28C shows TCR+/mbIL15+ population changes during the second
expansion phase (Day 11 post-enrichment vs. Day 22) for cells transposed with various TCRs +/-
mbIL15 (Groups 3.1-3.30). Each graph presents data from a separate TCR; TCR only = BPA-N,
TCR with mbIL15 = AP15TB-NU or BP15TA-NU.

[00217] FIG. 29A-291 shows specific induction of activation marker, 4-1BB, after overnight
co-culture of transposed T cells from each of Groups 3.1-3.30 after second phase expansion (Day
27) with wild-type (WT) or mutant (Mut) neoantigen pulsed dendritic cells. Data is presented as
% 4-1BB positive cells of total CD3+, CD4+ or CD8+ T cells at increasing concentrations of
neoantigen peptide. NT = non-transposed; TCR only = BPA-N, TCR with mbIL15 = AP15TB-
NU or BP15TA-NU.

[00218] FIG. 30A-301I shows IFN-y secretion after overnight co-culture of transposed T cells
from each of Groups 3.1-3.30 after second phase expansion (Day 27) with wild-type (WT) or
mutant (Mut) neoantigen pulsed dendritic cells. Data is presented as IFN-y level (pg/mL) at
increasing concentrations of neoantigen peptide. NT = non-transposed; TCR only = BPA-N, TCR
with mbIL15 = AP15TB-NU or BP15TA-NU.
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[00219] FIG. 31 shows the specific lysis of negative control (Mut+HLA-) tumor cell line
AUS565 and target tumor cell line TYK-nu (Mut+HLA+) by T cells expressing TCROO1 +/-
mbIL15. NT = non-transposed; TCR001 only = BPA-N, TCR001 with mbIL15 = AP15TB-NU or
BP15TA-NU.

[00220]  FIG. 32A-32B shows the specific lysis of a tumor cell line by T cells expressing (FIG.
32A) TCR022 +/- mbIL 15 or (FIG. 32B) TCR075 +/- mbIL15. Tumor cell line was transfected
with the appropriate HLA-expression plasmid and pulsed with either wild type (WT) or mutant
(Mut) peptides and co-cultured with T cells. NT = non-transposed; TCR only = BPA-N, TCR with
mbIL15 = AP15TB-NU or BP15TA-NU.

[00221]  FIG. 33 shows TCR+ population for cells transposed with various TCRs +/- mbIL15
(Groups 3.1-3.30) after long-term cytokine withdrawal (LTWD). TCR only = BPA-N, TCR with
mbIL15 = AP15TB-NU or BP15TA-NU.

[00222] FIG. 34A-34C shows cell survival for cells transposed with various TCRs +/- mbIL15
(Groups 3.1-3.30) after long-term cytokine withdrawal (LTWD). BPA-N (IL2) = TCR only
cultured with IL2, NT = non-transposed, BPA-N = TCR only, TCR with mbIL15 = AP15TB-NU
or BP15TA-NU.

[00223]  FIG. 35A-35I shows specific induction of activation marker, 4-1BB, after overnight
co-culture of cells transposed with various TCRs +/- mbIL15 (Groups 3.1-3.30) after long-term
cytokine withdrawal (LTWD) with wild-type or mutant neoantigen pulsed dendritic cells. Data are
presented as % 4-1BB+ of either CD3+, CD4+, or CD8+ T cells. BPA-N (IL2) = TCR only
cultured with IL2, TCR with mbIL15 = AP15TB-NU or BP15TA-NU.

[00224] FIG. 36A-36C shows IFN-y secretion after overnight co-culture of cells transposed
with various TCRs +/- mbIL15 (Groups 3.1-3.30) after long-term cytokine withdrawal (LTWD)
with wild-type or mutant neoantigen pulsed dendritic cells. BPA-N (IL2) = TCR only cultured
with IL2, TCR with mbIL15 = AP15TB-NU or BP15TA-NU.

[00225]  FIG. 37A-371 shows a comparison of 4-1BB induction in cells transposed with various
TCRs + mbIL15 (Groups 3.1-3.30) pre- and post-LTWD culture after overnight co-culture with
wild-type or mutant neoantigen pulsed dendritic cells. Data are presented as % 4-1BB+ of either
CD3+, CD4+, or CD8+ T cells.

[00226] FIG. 38 is a set of representative pie charts showing the mean frequency of live CD3"
T cell memory and effector subsets at day 11 post-expansion of cells transposed with TCR001
expressed from either BPA-N or with mbIL15 from either AP15TB-NU or BP15TA-NU.
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[00227] FIG. 39 is a set of representative pie charts showing the mean frequency of live CD3"
T cell memory and effector subsets at day 22 post-expansion of cells transposed with TCR001
expressed from either BPA-N or with mbIL15 from either AP15TB-NU or BP15TA-NU.

[00228] FIG. 40A-40F is a set of pie charts showing the mean frequency of live CD3™ T cell
memory and effector subsets of in cells transposed with the tested plasmids (Groups 3.1-3.30) after
4 weeks of LTWD culture.

5. DETAILED DESCRIPTION

[00229] The instant disclosure provides recombinant polycistronic nucleic acid vectors
comprising at least three cistrons, wherein the first cistron encodes an o chain of an artificial T-
cell receptor (TCR), the second cistron encodes a B chain of an artificial TCR, and the third cistron
encodes a fusion protein that comprises IL-15 and IL-15Ro (e.g., mbIL15), or a functional
fragment or functional variant thereof. In some embodiments, the polycistronic nucleic acid further
comprises a fourth cistron that encodes a marker protein (e.g., HER1t). In some embodiments, the
cistrons are separated by polynucleotide sequence that comprise 2A elements. Also provided are
immune effector cells comprising these vectors, immune effector cells engineered ex vivo utilizing
the vectors to express the three proteins encoded by the vectors, pharmaceutical compositions
comprising these vectors or engineered immune effector cells made utilizing these vectors, and
methods of treating a subject using these vectors or engineered immune effector cells made
utilizing these vectors.

[00230] The polycistronic vectors described herein are particularly useful in methods of
manufacturing populations of engineered cells (e.g., immune effector cells) that are substantially
homogeneous compared to the prior art systems that utilized at least two vectors for the expression

of three proteins.

5.1 Definitions

[00231] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as is commonly understood by one of skill in the art to which the claimed subject matter
belongs. It is to be understood that the foregoing general description and the following detailed
description are exemplary and explanatory only and are not restrictive of any subject matter
claimed. In this application, the use of the singular includes the plural unless specifically stated

otherwise. It must be noted that, as used in the specification and the appended claims, the singular
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forms “a,” “an,” and “the” include plural referents unless the context clearly dictates otherwise. In
this application, the use of “or” means “and/or” unless stated otherwise. Furthermore, use of the
term “including” as well as other forms, such as “include”, “includes,” and “included,” is not
limiting. The section headings used herein are for organizational purposes only and are not to be
construed as limiting the subject matter described.

[00232]  Asused herein, the terms “about” and “approximately,” when used to modify a numeric
value or numeric range, indicate that deviations of 5% to 10% above (e.g., up to 5% to 10% above)
and 5% to 10% below (e.g., up to 5% to 10% below) the value or range remain within the intended
meaning of the recited value or range.

[00233]  As used herein, the terms “T cell receptor” and “TCR” are used interchangeably and
refer to molecules comprising CDRs or variable regions from off T cell receptors. Examples of
TCRs include, but are not limited to, full-length TCRs, antigen-binding fragments of TCRs,
soluble TCRs lacking transmembrane and cytoplasmic regions, single-chain TCRs containing
variable regions of TCRs attached by a flexible linker, TCR chains linked by an engineered
disulfide bond, single TCR variable domains, single peptide-MHC-specific TCRs, multi-specific
TCRs (including bispecific TCRs), TCR fusions, TCRs comprising co-stimulatory regions, human
TCRs, humanized TCRs, chimeric TCRs, recombinantly produced TCRs, and synthetic TCRs. In
certain embodiments, the TCR is a full-length TCR comprising a full-length o chain and a full-
length B chain. In certain embodiments, the TCR is a soluble TCR lacking transmembrane and/or
cytoplasmic region(s). In certain embodiments, the TCR is a single-chain TCR (scTCR)
comprising Vo and Vf linked by a peptide linker, such as a scTCR having a structure as described
in PCT Publication No.: WO 2003/020763, WO 2004/033685, or WO 2011/044186, each of which
is incorporated by reference herein in its entirety. In certain embodiments, the TCR comprises a
transmembrane region. In certain embodiments, the TCR comprises a co-stimulatory signaling
region.

[00234]  As used herein, the term “full-length TCR” refers to a TCR comprising a dimer of a
first and a second polypeptide chain, each of which comprises a TCR variable region and a TCR
constant region comprising a TCR transmembrane region and a TCR cytoplasmic region. In certain
embodiments, the full-length TCR comprises one or two unmodified TCR chains, e.g., unmodified
a or BPTCR chains. In certain embodiments, the full-length TCR comprises one or two altered TCR
chains, such as chimeric TCR chains and/or TCR chains comprising one or more amino acid

substitutions, insertions, or deletions relative to an unmodified TCR chain. In certain
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embodiments, the full-length TCR comprises a mature, full-length TCR a chain and a mature, full-
length TCR P chain.

[00235]  As used herein, the term “TCR variable region” refers to the portion of a mature TCR
polypeptide chain (e.g., a TCR « chain or § chain) which is not encoded by the TRAC gene for
TCR o chains, either the TRBC1 or TRBC2 genes for TCR B chains, or the TRDC gene for TCR
& chains. In some embodiments, the TCR variable region of a TCR o chain encompasses all amino
acids of a mature TCR a chain polypeptide which are encoded by a TRAV and/or TRAJ gene, and
the TCR variable region of a TCR B chain encompasses all amino acids of a mature TCR 3 chain
polypeptide which are encoded by a TRBV, TRBD, and/or TRBJ gene (see, e.g., Lefranc and
Lefranc, (2001) “T cell receptor FactsBook.” Academic Press, ISBN 0-12-441352-8, which is
incorporated by reference herein in its entirety). TCR variable regions generally comprise
framework regions (FR) 1, 2, 3, and 4 and complementarity determining regions (CDR) 1, 2, and
3.

[00236]  Asused herein, the terms “o chain variable region” and “Va” are used interchangeably
and refer to the variable region of a TCR « chain.

[00237]  Asused herein, the terms “B chain variable region” and “V” are used interchangeably
and refer to the variable region of a TCR J chain.

[00238] As used herein in the context of a TCR, the term “CDR” or “complementarity
determining region” means the noncontiguous antigen combining sites found within the variable
regions of a TCR chain (e.g., an o chain or a B chain). These regions have been described in
Lefranc, (1999) The Immunologist 7: 132-136; Lefranc et al., (1999) Nucleic Acids Res 27: 209-
212; Lefranc (2001) “T cell receptor FactsBook.” Acadentic Press, ISBN 0-12-441352-8; Lefranc
et al., (2003) Dev Comp Immunol. 27(1):55-77; and in Kabat et al., (1991) “Sequences of protein
of immunological interest,” each of which is herein incorporated by reference in its entirety. In
certain embodiments, CDRs are determined according to the IMGT numbering system described
in Lefranc (1999) supra. In certain embodiments, CDRs are defined according to the Kabat
numbering system described in Kabat supra. In certain embodiments, CDRs are defined
empirically, e.g., based upon a structural analysis of the interaction of a TCR with a cognate
antigen (e.g., a peptide or a peptide-MHC complex). In certain embodiments, the a chain and 3
chain CDRs of a TCR are defined according to different conventions (e.g., according to the Kabat

or IMGT numbering systems, or empirically based upon structural analysis).
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[00239]  As used herein, the term “framework amino acid residues” refers to those amino acids
in the framework region of a TCR chain (e.g., an o chain or a f chain). The term “framework
region” or “FR” as used herein includes the amino acid residues that are part of the TCR variable
region, but are not part of the CDRs.

[00240]  As used herein, the term “constant region” with respect to a TCR refers to the portion
of a TCR that is encoded by the TRAC gene (for TCR a chains) or either the TRBC1 or TRBC2
gene (for TCR B chains), optionally lacking all or a portion of a transmembrane region and/or all
or a portion of a cytoplasmic region. In certain embodiments, a TCR constant region lacks a
transmembrane region and a cytoplasmic region. A TCR constant region does not include amino
acids encoded by a TRAV, TRAJ, TRBV, TRBD, TRBJ, TRDV, TRDD, TRDJ, TRGV, or TRGJ
gene (see, e.g., “T cell receptor FactsBook,” supray).

[00241]  As used herein, the terms “major histocompatibility complex” and “MHC” are used
interchangeably and refer to an MHC class I molecule and/or an MHC class II molecule.

[00242]  As used herein, the term “MHC class I” refers to a dimer of an MHC class I a chain
and a B2 microglobulin chain and the term “MHC class II” refers to a dimer of an MHC class IT o
chain and an MHC class II B chain.

[00243] As used herein, the terms “human leukocyte antigen” and “HLA” are used
interchangeably and can also refer to the proteins encoded by the MHC genes. HLA-A, HLA-B,
HLA-C, HLA-E, HLA-F, and HLA-G refer to major and minor gene products of MHC class 1
genes. HLA-DP, HLA-DQ, and HLA-DR refer to gene products of MHC class I genes, which are
expressed on antigen-presenting cells, B cells, and T cells.

[00244]  As used herein, the term “peptide-MHC complex” refers to an MHC molecule (MHC
class I or MHC class II) with a peptide bound in the art-recognized peptide binding pocket of the
MHC. In some embodiments, the MHC molecule is a membrane-bound protein expressed on the
cell surface. In some embodiments, the MHC molecule is a soluble protein lacking transmembrane
or cytoplasmic regions.

[00245]  As used herein, the term “extracellular” with respect to a recombinant transmembrane
protein refers to the portion or portions of the recombinant transmembrane protein that are located
outside of a cell.

[00246] As used herein, the term “transmembrane” with respect to a recombinant
transmembrane protein refers to the portion or portions of the recombinant transmembrane protein

that are embedded in the plasma membrane of a cell.
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[00247]  As used herein, the term “cytoplasmic” with respect to a recombinant transmembrane
protein refers to the portion or portions of the recombinant transmembrane protein that are located
in the cytoplasm of a cell.

[00248]  As used herein, the term “co-stimulatory signaling region” refers to the intracellular
portion of a co-stimulatory molecule that is responsible for mediating intracellular signaling
events.

[00249] “Binding affinity” generally refers to the strength of the sum total of non-covalent
interactions between a single binding site of a molecule (e.g., a TCR) and its binding partner (e.g.,
a peptide-MHC complex). Unless indicated otherwise, as used herein, “binding affinity” refers to
intrinsic binding affinity which reflects a 1:1 interaction between members of a binding pair (e.g.,
a TCR and a peptide-MHC complex). The affinity of a molecule X for its partner Y can generally
be represented by the dissociation constant (Kp). Affinity can be measured and/or expressed in a
number of ways known in the art, including, but not limited to, equilibrium dissociation constant
(Kp) and equilibrium association constant (Ka). The Kp is calculated from the quotient of kos/kon,
whereas Ka is calculated from the quotient of kon/kofr. Kon refers to the association rate constant
and ko refers to the dissociation rate constant. The kon and ko can be determined by techniques
known to one of ordinary skill in the art, such as use of BIAcore® or KinExA. As used herein, a
“lower affinity” refers to a larger Kp.

[00250] "Avidity" generally refers to the affinity of binding molecule (e.g., a TCR) and its
binding partner (e.g., a peptide-MHC complex). Binding molecules described herein are able to
bind antigen via two (or more) sites in which the multiple interactions synergize to enhance the
"apparent” affinity. Avidity is the measure of the strength of binding between the binding molecule
described herein (e.g., a TCR) and the pertinent antigens (e.g., a peptide-MHC complex). Avidity
is related to both the affinity between an antigenic determinant and its antigen binding site on the
antigen-binding molecule and the number of pertinent binding sites present on the antigen-binding
molecules.

[00251] For example, “specifically binds to” may be used to refer to the ability of a TCR to
preferentially bind to a particular antigen (e.g., a specific peptide or a specific peptide-MHC
complex combination) as such binding is understood by one skilled in the art. For example, a TCR
that specifically binds to an antigen can bind to other antigens, generally with lower affinity as
determined by, e.g., BIAcore®, or other immunoassays known in the art (see, e.g., Savage et al.,

(1999) Immunity. 10(4):485-92, which is incorporated by reference herein in its entirety). In a
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specific embodiment, a TCR that specifically binds to an antigen binds to the antigen with an
association constant (K,) that is at least 2-fold, 5-fold, 10-fold, 50-fold, 100-fold, 500-fold, 1,000-
fold, 5,000-fold, or 10,000-fold greater than the K, when the TCR binds to another antigen.
[00252]  As used herein, an “epitope” is a term in the art and refers to a localized region of an
antigen (e.g., a peptide or a peptide-MHC complex) to which a TCR can bind. In certain
embodiments, the epitope to which a TCR binds can be determined by, e.g., NMR spectroscopy,
X-ray diffraction crystallography studies, ELISA assays, hydrogen/deuterium exchange coupled
with mass spectrometry (e.g., liquid chromatography electrospray mass spectrometry), flow
cytometry analysis, mutagenesis mapping (e.g., site-directed mutagenesis mapping), and/or
structural modeling. For X-ray crystallography, crystallization may be accomplished using any of
the known methods in the art (e.g., Giegé R et al., (1994) Acta Crystallogr D Biol Crystallogr
50(Pt 4): 339-350; McPherson A, (1990) Eur J Biochem 189: 1-23; Chayen NE, (1997) Structure
5: 1269-1274; McPherson A, (1976) J Biol Chem 251: 6300-6303, each of which is herein
incorporated by reference in its entirety). TCR:antigen crystals may be studied using well-known
X-ray diffraction techniques and may be refined using computer software such as X-PLOR (Yale
University, 1992, distributed by Molecular Simulations, Inc.; see, e.g., Meth Enzymol (1985)
volumes 114 & 115, eds Wyckoff H. W, et a/.; U.S. 2004/0014194); and BUSTER (Bricogne G,
(1993) Acta Crystallogr D Biol Crystallogr 49(Pt 1): 37-60; Bricogne G, (1997) Meth Enzymol
276A: 361-423, ed Carter CW; and Roversi P et al., (2000) Acta Crystallogr D Biol Crystallogr
56(Pt 10): 1316-1323), each of which is herein incorporated by reference in its entirety.
Mutagenesis mapping studies may be accomplished using any method known to one of skill in the
art. See, e.g., Champe M et al., (1995).J Biol Chem 270: 1388-1394 and Cunningham BC & Wells
J A, (1989) Science 244: 1081-1085, each of which is herein incorporated by reference in its
entirety, for a description of mutagenesis techniques, including alanine scanning mutagenesis
techniques. In a specific embodiment, the epitope of an antigen is determined using alanine
scanning mutagenesis studies. In a specific embodiment, the epitope of an antigen is determined
using hydrogen/deuterium exchange coupled with mass spectrometry. In certain embodiments, the
antigen is a peptide-MHC complex. In certain embodiments, the antigen is a peptide presented by
an MHC molecule.

[00253] As used herein, the terms “treat,” “treating,” and “treatment” refer to therapeutic or
preventative measures described herein. In some embodiments, the methods of “treatment” employ

administration of a TCR or a cell expressing a TCR to a subject having a disease or disorder, or
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predisposed to having such a disease or disorder, in order to prevent, cure, delay, reduce the
severity of, or ameliorate one or more symptoms of the disease or disorder or recurring disease or
disorder, or in order to prolong the survival of a subject beyond that expected in the absence of
such treatment.

[00254]  As used herein, the term “effective amount” in the context of the administration of a
therapy to a subject refers to the amount of a therapy that achieves a desired prophylactic or
therapeutic effect.

[00255]  As used herein, the term “subject” includes any human or non-human animal. In one
embodiment, the subject is a human or non-human mammal. In one embodiment, the subject is a
human.

[00256] The determination of “percent identity” between two sequences (e.g., amino acid
sequences or nucleic acid sequences) can be accomplished using a mathematical algorithm. A
specific, non-limiting example of a mathematical algorithm utilized for the comparison of two
sequences is the algorithm of Karlin S & Altschul S F, (1990) PNAS 87: 2264-2268, modified as
in Karlin S & Altschul SF, (1993) PNAS 90: 5873-5877, each of which is herein incorporated by
reference in its entirety. Such an algorithm is incorporated into the NBLAST and XBLAST
programs of Altschul SF et al., (1990) J Mol Biol 215: 403, which is herein incorporated by
reference in its entirety. BLAST nucleotide searches can be performed with the NBLAST
nucleotide program parameters set, e.g., at score=100, wordlength=12 to obtain nucleotide
sequences homologous to a nucleic acid molecule described herein. BLAST protein searches can
be performed with the XBLAST program parameters set, e.g., at score=50, wordlength=3 to obtain
amino acid sequences homologous to a protein molecule described herein. To obtain gapped
alignments for comparison purposes, Gapped BLAST can be utilized as described in Altschul S F
et al., (1997) Nuc Acids Res 25: 3389-3402, which is herein incorporated by reference in its
entirety. Alternatively, PSIBLAST can be used to perform an iterated search which detects distant
relationships between molecules. /d. When utilizing BLAST, Gapped BLAST, and PSI BLAST
programs, the default parameters of the respective programs (e.g., of XBLAST and NBLAST) can
be used (see, e.g., National Center for Biotechnology Information (NCBI) on the worldwide web,
ncbi.nlm.nih.gov). Another specific, non-limiting example of a mathematical algorithm utilized
for the comparison of sequences is the algorithm of Myers and Miller, (1988) CABIOS 4:11-17,
which is herein incorporated by reference in its entirety. Such an algorithm is incorporated in the

ALIGN program (version 2.0) which is part of the GCG sequence alignment software package.
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When utilizing the ALIGN program for comparing amino acid sequences, a PAM120 weight
residue table, a gap length penalty of 12, and a gap penalty of 4 can be used.

[00257] The percent identity between two sequences can be determined using techniques
similar to those described above, with or without allowing gaps. In calculating percent identity,
typically only exact matches are counted.

[00258]  As used herein, the terms “antibody” and “antibodies” include full-length antibodies,
antigen-binding fragments of full-length antibodies, and molecules comprising antibody CDRs,
VH regions, or VL regions. Examples of antibodies include monoclonal antibodies, recombinantly
produced antibodies, monospecific antibodies, multi-specific antibodies (including bispecific
antibodies), human antibodies, humanized antibodies, chimeric antibodies, immunoglobulins,
synthetic antibodies, tetrameric antibodies comprising two heavy chain and two light chain
molecules, an antibody light chain monomer, an antibody heavy chain monomer, an antibody light
chain dimer, an antibody heavy chain dimer, an antibody light chain-antibody heavy chain pair,
intrabodies, heteroconjugate antibodies, antibody-drug conjugates, single domain antibodies,
monovalent antibodies, single chain antibodies or single-chain Fvs (scFv), camelized antibodies,
affybodies, Fab fragments, F(ab’), fragments, disulfide-linked Fvs (sdFv), anti-idiotypic (anti-Id)
antibodies (including, e.g., anti-anti-Id antibodies), and antigen-binding fragments of any of the
above. In certain embodiments, antibodies described herein refer to polyclonal antibody
populations. Antibodies can be of any type (e.g., IgG, IgE, IgM, IgD, IgA, or IgY), any class (e.g.,
IgGy, IgGa, IgGs, IgGy, IgA) or IgA»), or any subclass (e.g., IgGaa or IgGap) of immunoglobulin
molecule. In certain embodiments, antibodies described herein are IgG antibodies, or a class (e.g.,
human IgG1 or IgGs) or subclass thereof. In a specific embodiment, the antibody is a humanized
monoclonal antibody. In another specific embodiment, the antibody is a human monoclonal
antibody.

[00259]  As used herein, the term “cistron” refers to a polynucleotide sequence from which a
transgene product can be produced.

[00260]  As used herein, the term “polycistronic vector” refers to a polynucleotide vector that
comprises a polycistronic expression cassette.

[00261]  As used herein, the term “polycistronic expression cassette” refers to a polynucleotide
sequence wherein the expression of three or more transgenes is regulated by common
transcriptional regulatory elements (e.g., a common promoter) and can simultaneously express

three or more separate proteins from the same mRNA. Exemplary polycistronic vectors, without

35



WO 2022/183167 PCT/US2022/070690

limitation, include tricistronic vectors (containing three cistrons) and tetracistronic vectors
(containing four cistrons).

[00262]  As used herein, the term “polycistronic polynucleotide” refers to a polynucleotide that
comprises three or more cistrons.

[00263]  Asused herein, the term “transcriptional regulatory element” refers to a polynucleotide
sequence that mediates regulation of transcription of another polynucleotide sequence. Exemplary
transcriptional regulatory elements include, but are not limited to, promoters and enhancers.
[00264] As used herein, a “furin recognition site” refers to an amino acid sequence, or a
nucleotide sequence encoding the amino acid sequence, which can be cleaved by the furin enzyme.
The furin enzyme is also known as PACE. In some embodiments, the furin recognition site
comprises the amino acid sequence RXXR (SEQ ID NO: 1), wherein X at position 2 is any amino
acid and X at position 3 is arginine or lysine. In some embodiments, the furin recognition site

comprises the sequences shown below in Table 1.
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[00265] Table 1. Amino acid sequences of exemplary furin recognition sites and

polynucleotide sequences encoding same.

Description Sequence SEQ
iy
NO:

Furin recognition site [ RAKR 2

Furin recognition site | CGGGCGAAACGC 3

polynucleotide coding

sequence

Furin recognition site | RAKRSGSG 4

(alternative)

Furin recognition site | CGGGCGAAACGCTCTGGAAGCGGA 5

(alternative)

polynucleotide coding

sequence

[00266] In some embodiments, the furin recognition site comprises an amino acid sequence that
is identical to the amino acid sequence of SEQ ID NO: 2 or 4, or comprises 1, 2, or 3 amino acid
modifications, relative to SEQ ID NO: 2 or 4; or is encoded by a polynucleotide sequence 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence
of SEQ ID NO: 3 or 5. In some embodiments, when positioned in a vector between a first
polynucleotide sequence encoding a first protein and a second polynucleotide sequence encoding
a second protein, the furin recognition site is capable of mediating the cleavage (via furin) of the
first protein from the second protein, resulting in two distinct polypeptides from the same mRNA
molecule.

[00267] Responsive to recognition of the furin recognition site by the furin enzyme, the furin
enzyme induces cleavage of a given polypeptide on the C-terminal side of the furin recognition
site or a portion thereof. Accordingly, polypeptides produced by furin-mediated cleavage at a furin
recognition site may retain all or a portion of the furin recognition site on their C-terminus. For
example, the C-terminus of a first polypeptide of the present disclosure may comprise the amino
acid sequence RAKR (SEQ ID NO: 2) or RA.

[00268] As used herein, a “2A element” refers to a polynucleotide sequence which, when
expressed in an mRNA, can induce ribosomal skipping during translation of the mRNA in a cell.
Thus, two separate polypeptides may be produced from a single mRNA molecule. An amino acid
sequence encoded by a 2A element is referred to as a “self-cleaving peptide.” 2A elements may be
viral in origin. Exemplary 2A elements include T2A elements, P2A elements, E2A elements, and

F2A elements.
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[00269]  As used herein, the term “P2A element” refers to a polynucleotide that (i) comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the polynucleotide sequence of SEQ ID NO: 19, or 21; (ii) encodes the amino acid
sequence of SEQ ID NO: 18, or 20; or (iii) encodes the amino acid sequence of SEQ ID NO: 18,
or 20, comprising 1, 2, or 3 amino acid modifications. In some embodiments, when positioned in
a vector between a first polynucleotide sequence encoding a first protein and a second
polynucleotide sequence encoding a second protein, the P2A element is capable of mediating the
translation of the first polynucleotide sequence and the second polynucleotide sequence as two
distinct polypeptides from the same mRNA molecule by preventing the synthesis of a peptide
bond, e.g., between the penultimate residue (e.g., glycine) and the ultimate residue (e.g., proline)
at the C terminus of the translation product of the P2A element, e.g., such that the penultimate
residue (e.g., glycine) becomes the C-terminal residue of the first protein and the ultimate residue
(e.g., proline) becomes the N-terminal residue of the second protein. In some embodiments, the
P2A element additionally comprises, at its 5” end, a polynucleotide sequence that encodes a furin
recognition site, e.g., RAKR (SEQ ID NO: 2). In some embodiments, the P2A element additionally
comprises, at its 5’ end, a polynucleotide sequence that encodes a furin recognition site, e.g.,
RAKRSGSG (SEQ ID NO: 4), and the P2A element can be termed an “fP2A element.” In some
embodiments, a fP2A element refers to a polynucleotide that (i) comprises a polynucleotide
sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 11; (ii) encodes the amino acid sequence of SEQ ID NO:
10; or (iii) encodes the amino acid sequence of SEQ ID NO: 10, comprising 1, 2, or 3 amino acid
modifications. In some embodiments, the P2A element additionally comprises, at its 5’ end, a
polynucleotide sequence that encodes a GSG (e.g., SEQ ID Nos: 20 and 21).

[00270]  As used herein, the term “T2A element” refers to a polynucleotide that (i) comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the polynucleotide sequence of SEQ ID NO: 23, or 25; (ii) encodes the amino acid
sequence of SEQ ID NO: 22, or 24; or (iii) encodes the amino acid sequence of SEQ ID NO: 22,
or 24, comprising 1, 2, or 3 amino acid modifications. In some embodiments, when positioned in
a vector between a first polynucleotide sequence encoding a first protein and a second
polynucleotide sequence encoding a second protein, the T2A element is capable of mediating the
translation of the first polynucleotide sequence and the second polynucleotide sequence as two

distinct polypeptides from the same mRNA molecule by preventing the synthesis of a peptide
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bond, e.g., between the penultimate residue (e.g., glycine) and the ultimate residue (e.g., proline)
at the C terminus of the translation product of the T2A element, e.g., such that the penultimate
residue (e.g., glycine) becomes the C-terminal residue of the first protein and the ultimate residue
(e.g., proline) becomes the N-terminal residue of the second protein. In some embodiments, the
T2A element additionally comprises, at its 5° end, a polynucleotide sequence that encodes a furin
recognition site, e.g., RAKR (SEQ ID NO: 2). In some embodiments, the T2A element additionally
comprises, at its 5’ end, a polynucleotide sequence that encodes a furin recognition site, e.g.,
RAKRSGSG (SEQ ID NO: 4), and the T2A element can be termed an “fT2A element.” In some
embodiments, an fT2A element refers to a polynucleotide that (i) comprises a polynucleotide
sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 13; (ii) encodes the amino acid sequence of SEQ ID NO:
12; or (iii) encodes the amino acid sequence of SEQ ID NO: 12, comprising 1, 2, or 3 amino acid
modifications. In some embodiments, the T2A element additionally comprises, at its 5’ end, a
polynucleotide sequence that encodes a GSG (e.g., SEQ ID Nos: 24 and 25).

[00271]  Asused herein, the term “F2A element” refers to a polynucleotide that (i) comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the polynucleotide sequence of SEQ ID NO: 27, or 29; (ii) encodes the amino acid
sequence of SEQ ID NO: 26, or 28; or (iii) encodes the amino acid sequence of SEQ ID NO: 26,
or 28, comprising 1, 2, or 3 amino acid modifications. In some embodiments, when positioned in
a vector between a first polynucleotide sequence encoding a first protein and a second
polynucleotide sequence encoding a second protein, the F2A element is capable of mediating the
translation of the first polynucleotide sequence and the second polynucleotide sequence as two
distinct polypeptides from the same mRNA molecule by preventing the synthesis of a peptide
bond, e.g., between the penultimate residue (e.g., glycine) and the ultimate residue (e.g., proline)
at the C terminus of the translation product of the F2A element, e.g., such that the penultimate
residue (e.g., glycine) becomes the C-terminal residue of the first protein and the ultimate residue
(e.g., proline) becomes the N-terminal residue of the second protein. In some embodiments, the
F2A element additionally comprises, at its 5” end, a polynucleotide sequence that encodes a furin
recognition site, e.g., RAKR (SEQ ID NO: 2). In some embodiments, the F2A element additionally
comprises, at its 5° end, a polynucleotide sequence that encodes a furin recognition site, e.g.,
RAKRSGSG (SEQ ID NO: 4), and the F2A element can be termed an “fF2A element.” In some

embodiments, a fF2A element refers to a polynucleotide that (i) comprises a polynucleotide
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sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 15; (ii) encodes the amino acid sequence of SEQ ID NO:
14; or (ii1) encodes the amino acid sequence of SEQ ID NO: 14, comprising 1, 2, or 3 amino acid
modifications. In some embodiments, the F2A element additionally comprises, at its 5° end, a
polynucleotide sequence that encodes a GSG (e.g., SEQ ID Nos: 28 and 29).

[00272]  As used herein, the term “E2A element” refers to a polynucleotide that (i) comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the polynucleotide sequence of SEQ ID NO: 31, or 33; (ii) encodes the amino acid
sequence of SEQ ID NO: 30, or 32; or (iii) encodes the amino acid sequence of SEQ ID NO: 30,
or 32, comprising 1, 2, or 3 amino acid modifications. In some embodiments, when positioned in
a vector between a first polynucleotide sequence encoding a first protein and a second
polynucleotide sequence encoding a second protein, the E2A element is capable of mediating the
translation of the first polynucleotide sequence and the second polynucleotide sequence as two
distinct polypeptides from the same mRNA molecule by preventing the synthesis of a peptide
bond, e.g., between the penultimate residue (e.g., glycine) and the ultimate residue (e.g., proline)
at the C terminus of the translation product of the E2A element, e.g., such that the penultimate
residue (e.g., glycine) becomes the C-terminal residue of the first protein and the ultimate residue
(e.g., proline) becomes the N-terminal residue of the second protein. In some embodiments, the
E2A element additionally comprises, at its 5’ end, a polynucleotide sequence that encodes a furin
recognition site, e.g., RAKR (SEQ ID NO: 2). In some embodiments, the E2A element additionally
comprises, at its 5’ end, a polynucleotide sequence that encodes a furin recognition site, e.g.,
RAKRSGSG (SEQ ID NO: 4), and the E2A element can be termed an “fE2A element.” In some
embodiments, a fE2A element refers to a polynucleotide that (i) comprises a polynucleotide
sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 17; (ii) encodes the amino acid sequence of SEQ ID NO:
16; or (ii1) encodes the amino acid sequence of SEQ ID NO: 16, comprising 1, 2, or 3 amino acid
modifications. In some embodiments, the E2A element additionally comprises, at its 5’ end, a
polynucleotide sequence that encodes a GSG (e.g., SEQ ID Nos: 32 and 33).

[00273] Examples of 2A elements comprising furin recognition sites at their N-terminal/5” ends

are found below in Table 2. The 2A sites themselves are broken out in Table 3.
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(exemplary amino acid sequence)

Description Sequence SEQ
D
NO:
Translation of Furin-P2A clement | RAKRSGSGATNESLLKQAGDVEENPGP 10
Furin-P2A element CGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGC | 11
TGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCA
Translation of Furin-T2A element | RAKRSGSGEGRGSLLTCGDVEENPGP 12
Furin-T2A element CGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTC | 13
TAACATGCGGTGACGT GGAGGAGAATCCCGGCCCT
Translation of Furin-F2A clement | RAKRSGSGVKQTLNFDLLKLAGDVESNPGP 14
Furin-F2A element CGGGCGAAACGCTCTGGAAGCGGAGTGAAGCAGACCCTGAATT | 15
TCGACCTGCTGAAGCTGGCCGGGGACGTGGAGAGCARCCCTGG
cecee
Translation of Furin-E2A element | RAKRSGSGQCTNYALLKLAGDVESNPGP 16
Furin-E2A element CGGGCGAMACGCTCTGGAAGCGGACAGTGTACTAATTATGCTC | 17
TCTTGAAATTGGCTGGAGATGTTGAGAGCAACCCAGGTCCC
Table 3. Amino acid and polynucleotide sequences of exemplary 2A elements.
Description Amino Acid Sequence SEQ
D
NO:
P2A (exemplary amino acid ATNFSLLKQAGDVEENPGP 18
sequence)
P2A (exemplary nucleotide GCGACCAATTTCAGCCTGCTGAAGCAGGCGGGCGATGTGGAGG | 19
sequence) AGAACCCTGGCCCA
P2A (with flanking residues) GSGATNFSLLKQAGDVEENPGP 20
(exemplary amino acid sequence)
P2A (with flanking residues) GGCTCCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCGGGCG | 21
(exemplary nucleotide sequence) ATGTGGAGGAGAACCCTGGCCCA
T2A (exemplary amino acid EGRGSLLTCGDVEENPGP 22
sequence)
T2A (exemplary nucleotide GAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGAGGAGA | 23
sequence) ATCCCGGCCCT
T2A (with flanking residues) GSGEGRGSLLTCGDVEENPGP 24
(exemplary amino acid sequence)
T2A (with flanking residues) GGCTCCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGTGACG | 25
(exemplary nucleotide sequence) TGGAGGAGAATCCCGGCCCT
F2A (exemplary amino acid VKQTLNFDLLKLAGDVESNPGP 26
sequence)
F2A (exemplary nucleotide GTGAAGCAGACCCTGAATTTCGACCTGCTGAAGCTGGCCGGGG | 27
sequence) ACGTGGAGAGCAACCCTGGCCCC
F2A (with flanking residues) GSGVKQTLNFDLLKLAGDVESNPGP 28
(exemplary amino acid sequence)
F2A (with flanking residues) GGCTCCGGAGTGAAGCAGACCCTGAATTTCGACCTGCTGAAGC | 29
(exemplary nucleotide sequence) TGGCCGGGGACGTGGAGAGCAACCCTGGCCCC
E2A (exemplary amino acid QCTNYALLKLAGDVESNPGP 30
sequence)
E2A (exemplary nucleotide CAGTGTACTAATTATGCTCTCTTGAAATTGGCTGGAGATGTTG | 31
sequence) AGAGCAACCCAGGTCCC
E2A (with flanking residues) GSGQCTNYALLKLAGDVESNPGP 32
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Description Amino Acid Sequence SEQ
ID
NO:
E2A (with flanking residues) GGCTCCGGACAGTGTACTAATTATGCTCTCTTGAAATTGGCTG | 33
(exemplary nucleotide sequence) GAGATGTTGAGAGCAACCCAGGTCCC

[00274]  As used herein, the terms “inverted terminal repeat,” “ITR,” “inverted repeat/direct
repeat,” and “IR/DR” are used interchangeably and refer to a polynucleotide sequence, e.g., of
about 230 nucleotides (e.g., 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232, 233,
234, 235, 236, 237, 238, 239, or 240 nucleotides), flanking (e.g., with or without an intervening
polynucleotide sequence) one end of an expression cassette (e.g., a polycistronic expression
cassette) that can be cleaved by a transposase polypeptide when used in combination with a
corresponding, e.g., reverse-complementary (e.g., perfectly or imperfectly reverse-
complementary) polynucleotide sequence, e.g., of about 230 nucleotides (e.g., 220, 221, 222, 223,
224,225,226, 227, 228,229,230, 231, 232, 233, 234, 235, 236, 237, 238, 239, or 240 nucleotides),
flanking (e.g., with or without an intervening polynucleotide sequence) the opposite end of the
expression cassette (e.g., a polycistronic expression cassette) (e.g., as described in Cui ef al., J.
Mol. Biol. 2002;318(5):1221-35, the contents of which are incorporated by reference in their
entirety herein). In some embodiments, an ITR, e.g., an ITR of a DNA transposon (e.g., a Sleeping
Beauty transposon, a piggyBac transposon, a TcBuster transposon, and a Tol2 transposon) contains
two direct repeats (“DRs”), e.g., imperfect direct repeats, e.g., of about 30 nucleotides (e.g., 25,
26, 27, 28, 29, 30, 31, 32, 33, 34, or 35 nucleotides), located at each end of the ITR. The terms
“ITR” and “DR,” when used in reference to a single- or double-stranded DNA vector, refer to the
DNA sequence of the sense strand. A transposase polypeptide may recognize the sense strand
and/or the antisense strand of DNA.

[00275] As used herein, the term “Left ITR,” when used in reference to a linear single- or
double-stranded DNA vector, refers to the ITR positioned 5 of the polycistronic expression
cassette. As used herein, the term “Right ITR,” when used in reference to a linear single- or double-
stranded DNA vector, refers to the ITR positioned 3 of the polycistronic expression cassette.
When a circular vector is used, the Left ITR is closer than the Right ITR to the 5’ end of the
polycistronic expression cassette, and the Right ITR is closer than the Left ITR to the 3’ end of the
polycistronic expression cassette.

[00276] As used herein, the term “operably linked” refers to a linkage of polynucleotide

sequence elements or amino acid sequence elements in a functional relationship. For example, a
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polynucleotide sequence is operably linked when it is placed into a functional relationship with
another polynucleotide sequence. In some embodiments, a transcription regulatory polynucleotide
sequence e.g., a promoter, enhancer, or other expression control element is operably linked to a
polynucleotide sequence that encodes a protein if it affects the transcription of the polynucleotide
sequence that encodes the protein.

[00277] The term “polynucleotide” as used herein refers to a polymer of DNA or RNA. The
polynucleotide sequence can be single-stranded or double-stranded; contain natural, non-natural,
or altered nucleotides; and contain a natural, non-natural, or altered internucleotide linkage, such
as a phosphoroamidate linkage or a phosphorothioate linkage, instead of the phosphodiester found
between the nucleotides of an unmodified polynucleotide sequence. Polynucleotide sequences
include, but are not limited to, all polynucleotide sequences which are obtained by any means
available in the art, including, without limitation, recombinant means, e.g., the cloning of
polynucleotide sequences from a recombinant library or a cell genome, using ordinary cloning
technology and polymerase chain reaction, and the like, and by synthetic means.

[00278] The terms “protein” and “polypeptide” are used interchangeably herein and refer to a
polymer of amino acids connected by one or more peptide bonds. As used herein, “amino acid
sequence” refers to the information describing the relative order and identity of amino acid residues
which make up a polypeptide.

[00279] The term “functional variant” as used herein in reference to a protein or polypeptide
refers to a protein that comprises at least one amino acid modification (e.g., a substitution, deletion,
addition) compared to the amino acid sequence of a reference protein, that retains at least one
particular function. In some embodiments, the reference protein is a wild type protein. For
example, a functional variant of an IL-15 protein can refer to an IL-15 protein comprising an amino
acid substitution compared to a wild type IL-15 protein that retains the ability to bind the IL-15
receptor o chain (IL-15Ra). Not all functions of the reference wild type protein need be retained
by the functional variant of the protein. In some instances, one or more functions are selectively
reduced or eliminated.

[00280] The term “functional fragment” as used herein in reference to a protein or polypeptide
refers to a fragment of a reference protein that retains at least one particular function. For example,
a functional fragment of an IL-15 protein can refer to a fragment of the protein that retains the
ability to specifically bind IL-15Ra. Not all functions of the reference protein need be retained by

a functional fragment of the protein. In some instances, one or more functions are selectively
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reduced or eliminated.

[00281] As used herein, the term “modification,” with reference to a polynucleotide sequence,
refers to a polynucleotide sequence that comprises at least one substitution, alteration, inversion,
addition, or deletion of nucleotide compared to a reference polynucleotide sequence. As used
herein, the term “modification,” with reference to an amino acid sequence, refers to an amino acid
sequence that comprises at least one substitution, alteration, inversion, addition, or deletion of an
amino acid residue compared to a reference amino acid sequence.

[00282]  Asused herein, the term “derived from,” with reference to a polynucleotide sequence,
refers to a polynucleotide sequence that has at least 85% sequence identity to a reference naturally
occurring nucleic acid sequence from which it is derived. The term “derived from,” with reference
to an amino acid sequence, refers to an amino acid sequence that has at least 85% sequence identity
to a reference naturally occurring amino acid sequence from which it is derived. The term “derived
from” as used herein does not denote any specific process or method for obtaining the
polynucleotide or amino acid sequence. For example, the polynucleotide or amino acid sequence
can be chemically synthesized.

[00283]  Asused herein, the term “linked to” refers to covalent or noncovalent binding between
two molecules or moieties. The skilled worker will appreciate that when a first molecule or moiety
is linked to a second molecule or moiety, the linkage need not be direct, but instead, can be via an
intervening molecule or moiety.

[00284]  Asused herein, the term “cytokine” refers to a molecule that mediates and/or regulates
a biological or cellular function or process (e.g., immunity, inflammation, and hematopoiesis). As
used herein, cytokines include, but are not limited to, lymphokines, chemokines, monokines, and
interleukins. The term cytokine as used herein also encompasses functional variants and functional
variants of wild type cytokines.

[00285] As used herein, the term “marker protein” or “marker polypeptide” are used
interchangeably and refer to a protein or polypeptide that can be expressed on the surface of a cell,
which can be utilized to mark or deplete cells expressing the marker protein or polypeptide. In
some embodiments, depletion of cells expressing the marker protein or polypeptide is performed
through the administration of a molecule that specifically binds the marker protein or polypeptide
(e.g., an antibody that mediates antibody dependent cellular cytotoxicity).

[00286]  As used herein, the term “immune effector cell” refers to a cell that is involved in the

promotion of an immune effector function. Examples of immune effector cells include, but are not
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limited to, T cells (e.g., alpha/beta T cells and gamma/delta T cells, CD4" T cells, CD8" T cells,
natural killer T (NKT) cells), natural killer (NK) cells, B cells, mast cells, and myeloid-derived
phagocytes.

[00287]  Asused herein, the term, “immune stem cell” refers to a cell that is pluripotent and can
differentiate into one or more types of immune cells, including immune effector cells. Immune
stem cells include, but are not limited to, bone marrow stem cells, hematopoietic stem cells,
embryonic stem cells, induced pluripotent stem cells, umbilical blood stem cells, lymphocyte
progenitor cells, stem cell memory T cells, and stem cell memory-like T cells. In certain
embodiments, the immune stem cell is isolated and/or enriched from adult and fetal bone marrow,
umbilical cord blood, or peripheral blood.

[00288]  Asused herein, the term “immune effector function” refers to a specialized function of
an immune effector cell. The effector function of any given immune effector cell can be different.
For example, an effector function of a CD8+ T cell is cytolytic activity, and an effector function

of a CD4+ T cell is secretion of a cytokine.

5.2 T cell Receptors

[00289] In one aspect, the instant disclosure provides TCRs that can be expressed via a
polycistronic expression cassette of the present disclosure. In certain embodiments, the TCR
comprises a T cell receptor (TCR) alpha chain comprising an alpha chain variable (Va) region and
an alpha chain constant (Ca) region and a TCR beta chain comprising a beta chain variable (VJ)
region and a beta chain constant (Cp). The amino acid sequences of constant domains comprised

in the TCRs disclosed herein are shown in Tables 4 and 5 below.

Table 4. Amino acid sequences of TCR Ca regions.

Description Sequence SEQ
1D
NO:

Co (murine, XIQNPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKXVLDM 40

degenerate) KAMDSKSNGAIAWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKS FETDM

NLNFONLXVXXLRILLLKVAGFNLLMTLRLWSS

X at position 1 is Asn, Asp, His, or Tyr;

X at position 48 is Thr or Cys;

X at position 112 is Ser, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp;
X at position 114 is Met, Ala, Val, Leu, Ile, Pro, Phe, or Trp;

X at position 115 is Gly, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp
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Description Sequence SEQ
D
NO:
Co (murine, NNNATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCTC | 57
degenerate) AGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTGCC
(exemplary nucleotide | TAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGNNNGTGCTGGATATG
sequence) ARAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAGACAT
CTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCTTCCTC
TGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACAGACATG
AACCTGAATTTTCAGAATCTGNNNGTCNNNNNNCTGAGAATCCTGCTGCTGA
AGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGTTCC
NNN at positions 1-3 make up a codon that encodes Asn, Asp, His, or Tyr;
NNN at positions 142-144 make up a codon that encodes Thr or Cys;
NNN at positions 334-336 make up a codon that encodes Ser, Ala, Val, Leu, Ile,
Pro, Phe, Met, or Trp;
NNN at positions 340-342 make up a codon that encodes Met, Ala, Val, Leu,
Ile, Pro, Phe, or Trp;
NNN at positions 343-345 make up a codon that encodes Gly, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Tip
Ca (murine, cysteine- | NIQNPEPAVYQLKDPRSQDSTLCLFTDFDSQINVPKTMESGTFITDKCVLDM | 41
and LIV-substituted) KAMDSKSNGAIAWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGFNLLMTLRLWSS
Co, (murine, cysteine- | AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCTC | 55
and LIV-substituted) AGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTGCC
(exemplary nucleotide | TAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGATATG
sequence) ARAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAGACAT
CTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCTTCCTC
TGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACAGACATG
AACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTGCTGCTGA
AGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGTTCC
Co (murine, LIV NIQNPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKTVLDM 42
substituted) KAMDSKSNGAIAWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGFNLLMTLRLWSS
Co (murine, LIV AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCTC | 58
substituted) AGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTGCC
(exemplary nucleotide | TAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGACCGTGCTGGATATG
sequence) ARAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAGACAT
CTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCTTCCTC
TGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACAGACATG
AACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTGCTGCTGA
AGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGTTCC
Co, (murine, cysteine- | NIONPEPAVYQLKDPRSQDSTLCLFTDFDSQINVPKTMESGTFITDKCVLDM | 43
substituted) KAMDSKSNGAIAWSNQTSFTCQODI FKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLSVMGLRILLLKVAGFNLLMTLRLWSS
Ca (murine, wild type) | NIQNPEPAVYQLKDPRSQDSTLCLFTDFDSQINVPKTMESGTFITDKTVLDM | 44
KAMDSKSNGAIAWSNQTSFTCQODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLSVMGLRILLLKVAGFNLLMTLRLWSS
Ca (human, XIQNPDPAVYQLRDSKSSDKSVCLETDFDSQTNVSQSKDSDVYITDKXVLDM | 45
degenerate) RSMDFKSNSAVAWSNKSDFACANAFNNSIIPEDTFFPSPESSCDVKLVEKSFE

ETDTNLNFONLXVXXFRILLLKVAGENLLMTLRLWSS

X at position 1 is Asn, Asp, His, or Tyr

X at position 48 is Thr or Cys;

X at position 116 is Ser, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp;
X at position 118 is Met, Ala, Val, Leu, Ile, Pro, Phe, or Trp;

X at position 119 is Gly, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp
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Description Sequence SEQ
D
NO:
Ca(hunmn,qmmhm- XIQONPDPAVYQLRDSKSSDKSVCLETDEFDSQTNVSQSKDSDVYITDKCVLDM 46
and LIV-substituted; RSMDFKSNSAVAWSNKSDFACANAFNNSIIPEDTFFPSPESSCDVKLVEKSF
degenerate at position ETDTNLNFONLLVIVFRILLLKVAGENLLMTLRLWSS
1) X at position 1 is Asn, Asp, His, or Tyr
Cu(hunmn,LIV- XIQNPDPAVYQLRDSKSSDKSVCLETDEFDSQTNVSQSKDSDVYITDKTVLDM 47
submﬁuwd;dqxnmam RSMDFKSNSAVAWSNKSDFACANAFNNSIIPEDTFFPSPESSCDVKLVEKSE
mpogﬁonl) ETDTNLNFONLLVIVFRILLLKVAGEFNLLMTLRLWSS
X at position 1 is Asn, Asp, His, or Tyr
Ca(hunungcyﬂdne- XIQONPDPAVYQLRDSKSSDKSVCLETDFDSQTNVSQSKDSDVYITDKCVLDM 48
subﬂﬁuwd;dqxnmaw RSMDFKSNSAVAWSNKSDFACANAFNNSIIPEDTFFPSPESSCDVKLVEKSFE
mpoﬂﬁonl) ETDTNLNFONLSVIGFRILLLKVAGENLLMTLRLWSS
X at position 1 is Asn, Asp, His, or Tyr
Ca(hunwn,“dMJypq XIQONPDPAVYQLRDSKSSDKSVCLETDEFDSQTNVSQSKDSDVYITDKTVLDM 49

degenerate at position

D

RSMDFKSNSAVAWSNKSDFACANAFNNSIIPEDTFFPSPESSCDVKLVEKSFE
ETDTNLNFONLSVIGFRILLLKVAGENLLMTLRLWSS
X at position 1 is Asn, Asp, His, or Tyr
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Table 5. Amino acid sequences of TCR Cp regions.

Description

Sequence

SEQ
1D
NO:

CB (murine,
degenerate)

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVXTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCOVQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNS

X at position 57 is Ser or Cys

50

CB (murine,
degenerate)
(exemplary nucleotide
sequence)

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCCA
AGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGGGG
CTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAGGTG
CACTCTGGCGTGNNNACAGACCCTCAGGCGTACAAGGAGAGCAATTACTCCT
ATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAACCCCCG
GAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAGGATARAA
TGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCGGAGGCGT
GGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAGGGCGTGCT
GTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACACTGTATGCG
GTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGGAAAAACTCT

NNN at positions 169-171 make up a codon that encodes Ser or Cys

59

CPB (murine, cysteine-
substituted)

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFEFPDHVELSWWVNGKEV
HSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCOQVOFHGLSEEDK
WPEGSPKPVTQONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNS

51

CB (murine, cysteine-
substituted)
(exemplary nucleotide
sequence)

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCCA
AGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGGGG
CTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAGGTG
CACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTACTCCT
ATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAACCCCCG
GAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAGGATAAA
TGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCGGAGGCGT
GGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAGGGCGTGCT
GTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACACTGTATGCG
GTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGGAAAAACTCT

56

CB (murine, wild type)

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVSTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNS

52

CB (human,
degenerate)

EDLKNVEFPPEVAVFEPSEAEISHTQKATLVCLATGFYPDHVELSWWVNGKEV
HSGVXTDPQPLKEQPALNDSRYCLSSRLRVSATFWONPRNHFRCQVQFYGLS
ENDEWTQDRAKPVTQIVSAEAWGRADCGFTSESYQQOGVLSATILYEILLGKA
TLYAVLVSALVLMAMVKRKDSRG

X at position 57 is Ser or Cys

53

Cp (human, cysteine-
substituted)

EDLKNVFPPEVAVFEPSEAEISHTQKATLVCLATGFYPDHVELSWWVNGKEV
HSGVCTDPQPLKEQPALNDSRYCLSSRLRVSATFWONPRNHFRCQVQFYGLS
ENDEWTQDRAKPVTQIVSAEAWGRADCGFTSESYQQGVLSATILYEILLGKA
TLYAVLVSALVLMAMVKRKDSRG

54

CB (human, wild type)

EDLKNVEFPPEVAVFEPSEAEISHTQKATLVCLATGFYPDHVELSWWVNGKEV
HSGVSTDPQPLKEQPALNDSRYCLSSRLRVSATFWONPRNHEFRCQVQFYGLS
ENDEWTQDRAKPVTQIVSAEAWGRADCGFTSESYQQGVLSATILYEILLGKA
TLYAVLVSALVLMAMVKRKDSRG

60

[00290]  As used herein, “LIV-substituted” refers to a Ca sequence disclosed herein which,

relative to SEQ ID NO: 40, comprises a leucine residue at position 112, an isoleucine residue at
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position 114, and a valine residue at position 115. See, for example, SEQ ID Nos: 41 and 42. In
some embodiments, and independent of the LIV-substitutions a Ca sequence disclosed herein can
comprise a cysteine at position 48, replacing the threonine residue. (Compare SEQ ID Nos: 40-
44). In some embodiments, the Cf sequence disclosed herein has a substitution of the serine at
residue 57 with cysteine. This is shown in SEQ ID Nos: 50 and 51.

[00291] Tumor Protein p33 (also referred to as “p537) acts as a tumor suppressor by, for
example, regulating cell division. In some embodiments, wild type full-length pS3 bas the amino
acid sequence of SEQ I NO: 340, shown below.

MEEPQSDPSVEPPLSQETFSDLWKLLPENNVLSPLPSQAMDDLMLSPDDIEQWEFTEDPGP
DEAPRMPEAAPPVAPAPAAPTPAAPAPAPSWPLSSSVPSQKTYQGSYGFRLGFLHSGTAK
SVTCTYSPALNKMFCQLAKTCPVQLWVDSTPPPGTRVRAMAIYKQSQHMTEVVRRCPHHE
RCSDSDGLAPPQHLIRVEGNLRVEYLDDRNTFRHSVVVPYEPPEVGSDCTTIHYNYMCNS
SCMGGMNRRPILTIITLEDSSGNLLGRNSFEVRVCACPGRDRRTEEENLRKKGEPHHELP
PGSTKRALPNNTSSSPQPKKKPLDGEYFTLOQIRGRERFEMFRELNEALELKDAQAGKEPG
GSRAHSSHLKSKKGQSTSRHKKLMFKTEGPDSD (SEQ ID NO: 340)

[00292] Kirsten rat sarcoma viral oncogene homolog (KRAS), also referred to as GTPase Kras,
V-Ki-Ras2 Kirsten rat sarcoma viral oncogene, or KRAS2, is a member of the small GTPase
superfamily. There are two transcript variants of KRAS: KRAS variant A and KRAS variant B.
Hereinafter, references to “KRAS” (mutated or unmutated) refer to both variant A and variant B,
unless specified otherwise. In some embodiments, wild type KRAS variant A has the amino acid
sequence of SEQ ID NO: 341 and wild type KRAS variant B has the amino acid sequence of SEQ

ID NO: 342, both shown below.

MTEYKLVVVGAGGVGKSALTIQLIQONHFVDEYDPTIEDSYRKQVVIDGETCLLDILDTAG
QEEYSAMRDQYMRTGEGFLCVFAINNTKSFEDIHHYREQIKRVKDSEDVPMVLVGNKCDL
PSRTVDTKQAQDLARSYGIPFIETSAKTRQRVEDAFYTLVREIRQYRLKKISKEEKTPGC
VKIKKCIIM (SEQ ID NO: 341)

MTEYKLVVVGAGGVGKSALTIQLIQONHFVDEYDPTIEDSYRKQVVIDGETCLLDILDTAG
QEEYSAMRDQYMRTGEGFLCVFAINNTKSFEDIHHYREQIKRVKDSEDVPMVLVGNKCDL
PSRTVDTKQAQDLARSYGIPFIETSAKTRQGVDDAFYTLVREIRKHKEKMSKDGKKKKKK
SKTKCVIM (SEQ ID NO: 342)

[00293] EGEFR (also referred to as ERBB1 or HERI1) is a transmembrane glycoprotein that
belongs to the receptor tyrosine kinase (RTK) super-family of cell surface receptors, which
mediate cell signaling by extra-cellular growth factors. Examples of wild type (WT), unmutated
human EGFR amino acid sequences include those disclosed in GenBank Accession Nos. NP_00I
333826.1 (isoform e precursor), NP_001333827.1 (isoform f precursor), NP_001333828.1 (isoform
g precursor), NP_001333829.1 (isoform h precursor), NP_001333870.1 (isoform i precursor),
NP_005219.2 (isoform a precursor), NP_958439.1 (isoform b precursor), NP_958440.1 (isoform ¢
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precursor), and NP_95844] 1 (isoform d precursor). In some embodiments, wild type EGFR has

the amino acid sequence of SEQ ID NO: 343

MRPSGTAGAALLALLAALCPASRALEEKKVCQGTSNKLTQLGTFEDHFLSLOQRMENNCEV
VLGNLEITYVQRNYDLSFLKTIQEVAGYVLIALNTVERIPLENLQITIRGNMYYENSYALA
VLSNYDANKTGLKELPMRNLOQEILHGAVREFSNNPALCNVESIQWRDIVSSDFLSNMSMDF
ONHLGSCQKCDPSCPNGSCWGAGEENCQKLTKIICAQQCSGRCRGKSPSDCCHNQCAAGC
TGPRESDCLVCRKFRDEATCKDTCPPLMLYNPTTYQOMDVNPEGKYSFGATCVKKCPRNYV
VTDHGSCVRACGADSYEMEEDGVRKCKKCEGPCRKVCNGIGIGEFKDSLSINATNIKHEK
NCTSISGDLHILPVAFRGDSFTHTPPLDPQELDILKTVKEITGFLLIQAWPENRTDLHAF
ENLEITRGRTKQHGQFSLAVVSLNITSLGLRSLKEISDGDVIISGNKNLCYANTINWKKL
FGTSGQKTKIISNRGENSCKATGQVCHALCSPEGCWGPEPRDCVSCRNVSRGRECVDKCN
LLEGEPREFVENSECIQCHPECLPQAMNITCTGRGPDNCIQCAHYIDGPHCVKTCPAGVM
GENNTLVWKYADAGHVCHLCHPNCTYGCTGPGLEGCPTNGPKIPSIATGMVGALLLLLVV
ALGIGLFMRRRHIVRKRTLRRLLQERELVEPLTPSGEAPNQALLRILKETEFKKIKVLGS
GAFGTVYKGLWIPEGEKVKIPVAIKELREATSPKANKEILDEAYVMASVDNPHVCRLLGI
CLTSTVQLITQLMPFGCLLDYVREHKDNIGSQYLLNWCVQIAKGMNYLEDRRLVHRDLAA
RNVLVKTPQHVKITDFGLAKLLGAEEKEYHAEGGKVPIKWMALESILHRIYTHQSDVWSY
GVTVWELMTFGSKPYDGIPASEISSILEKGERLPQPPICTIDVYMIMVKCWMIDADSRPK
FRELITEFSKMARDPQRYLVIQGDERMHLPSPTDSNFYRALMDEEDMDDVVDADEYLIPQ
QGFFSSPSTSRTPLLSSLSATSNNSTVACIDRNGLOSCPIKEDSFLQRYSSDPTGALTED
SIDDTFLPVPEYINQSVPKRPAGSVONPVYHNQPLNPAPSRDPHYQDPHSTAVGNPEYLN
TVQPTCVNSTFDSPAHWAQKGSHQISLDNPDYQQODFFPKEAKPNGIFKGSTAENAEYLRV
APQSSEFIGA (SEQ ID NO: 343)

[00294]  The amino acid sequences of exemplary TCRs are set forth in Table 6 herein.
Table 6A. Amino acid sequences of TCR001.
Description Sequence SEQ
1D
NO:

CDRl1a NYSPAY 1001

CDR2a IRENEKE 1002

CDR3q ALDIYPHDMR 1003

Vo without signal | OKIEQNSEALNIQEGKTATLTCNYTNYSPAYLOWYRQDPGRGPVFLLLIREN | 1004

peptide (SignalP) EKEKRKERLKVTFDTTLKQSLFHITASQPADSATYLCALDIYPHDMRFGAGT
RLTVKP

Vo without signal | SQKIEQNSEALNIQEGKTATLTCNYTNYSPAYLOWYRQDPGRGPVFLLLIRE | 1005

peptide IMGT) NEKEKRKERLKVTFDTTLKQSLFHITASQPADSATYLCALDIYPHDMRFGAG
TRLTVKP

Va MXSFLGGVLLILWLQVDWVKSQKIEQNSEALNIQEGKTATLTCNYTNYSPAY | 1006
LQWYRQDPGRGPVFLLLIRENEKEKRKERLKVT FDTTLKQSLFHITASQPAD
SATYLCALDIYPHDMRFGAGTRLTVKP 1007
(X = any amino acid)

o chain with WT signal | MESFLGGVLLILWLQVDWVKSQKIEQNSEALNIQEGKTATLTCNYTNYSPAY | 1008

peptide, Co | LQWYRQDPGRGPVFLLLI RENEKEKRKERLKVT FDTTLKQSTLFHI TASQPAD

(substituted) SATYLCALDIYPHDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLCLF
TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQODIF
KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS

o chain with | MASFLGGVLLILWLQVDWVKSQKI EQNSEALNIQEGKTATLTCNYTNYSPAY | 1009

alternative signal | LOWYRQDPGRGPVFLLLIRENEKEKRKERLKVTFDTTLKQSLFHITASQPAD

peptide, Co | SATYLCALDIYPHDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLCLF

(substituted) TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQDIF
KETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGFNLL
MTLRLWSS
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Description Sequence SEQ
D
NO:
o chain with | MHSFLGGVLLILWLQVDWVKSQKI EQNSEALNIQEGKTATLTCNYTNYSPAY | 1010
alternative signal | LOWYRQDPGRGPVFLLLIRENEKEKRKERLKVTFDTTLKQSLFHITASQPAD
peptide, Co | SATYLCALDIYPHDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLCLF
(substituted) TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQODIF
KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS
CDRI1B SGHAT 2001
CDR2B FONNGV 2002
CDR3p ASSLDPGDTGELF 2003
VB without signal | GVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGOGPKLLIQFQNNGY | 2004
peptide (SignalP) VDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGELFF
GEGSRLTVL
VB without signal | EAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGOGPKLLIQFONN | 2005
peptide IMGT) GVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGEL
FFGEGSRLTVL
VB MXTRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY | 2006
WYQQILGQGPKLLIQFQNNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
DSAVYLCASSLDPGDTGELFFGEGSRLTVL 2007
(X = any amino acid)
B chain with WT signal | MGTRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY | 2008
peptide, CP | WYQQILGQGPKLLIQFQNNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
(substituted) DSAVYLCASSLDPGDTGELFFGEGSRLTVLEDLRNVTPPKVSLFEPSKAEIA
NKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSYCLSS
RLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQNT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS
B chain with alternative | MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKROSVAFWCNPISGHATLY | 2009
signal peptide, CP | WYQQILGOGPKLLIQFQNNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
(substituted) DSAVYLCASSLDPGDTGELFFGEGSRLTVLEDLRNVTPPKVSLFEPSKAETA
NKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSYCLSS
RLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS
B chain with alternative | METRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY | 2010
signal peptide, CB | WYQQILGQGPKLLIQFQNNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
(substituted) DSAVYLCASSLDPGDTGELFFGEGSRLTVLEDLRNVTPPKVSLFEPSKAEIA
NKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSYCLSS
RLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQNT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS
[00295] In some embodiments, TCROO1 interacts with and/or is specific for a peptide from the

tumor protein p53 (p53). In some embodiments, the peptide is from a neoantigen of p53 and has

the amino acid change R175H (in which position 175 of the p53 protein is mutated from Arg to

His). In some embodiments, TCROO1 interacts with and/or is specific for the neoantigen in the

context of HLA-A*02:01, as described in International Publication No. WO 2019/067243,

incorporated herein by reference in its entirety.
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Table 6B. Amino acid sequences of TCR002.
SEQ
Description Sequence D
NO:
CDR1a DSASNY 1011
CDR2a IRSNVGE 1012
CDR3a AASKSAIMVVLQTSSSL 1013
. . ENVEQHPSTLSVQEGDSAVIKCTYSDSASNYFPWYKQELGKGPQLITIDIRSN
Vo without signal

peptide (SignalP)

VGEKKDQRIAVTLNKTAKHFSLHITETQPEDSAVYFCAASKSAIMVVLQTSS

SLELALCLLSSQV 1014
. ] GENVEQHPSTLSVQEGDSAVIKCTYSDSASNYFPWYKQELGKGPOLIIDIRS
Vo without signal |\ cpr KD ORT AVTINKTAKHFS LHI TETQPEDSAVY FCAASKSATMVVLOTS
peptide IMGT) SSLELALCLLSSQV 1015
MXSIRAVFIFLWLOLDLVNGENVEQHPSTLSVQEGDSAVIKCTYSDSASNYF | 1016
PWYKQELGKGPQLIIDIRSNVGEKKDORIAVTLNKTAKHFSLHITETQPEDS
Vo AVYFCAASKSATIMVVLQTSSSLELALCLLSSQV
(X = any amino acid) 1017
MTSIRAVFIFLWLOLDLVNGENVEQHPSTLSVQEGDSAVIKCTYSDSASNYF
. ) PWYKQELGKGPQLI IDIRSNVGEKKDQRIAVTLNKTAKHFSLHITETQPEDS
a.chainwith WT signal | /v poan sKSATMVVLOTSSSLELALCLLS SOVNIQONPEPAVYQLKDPRSQD
peptide, Co | STLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTSF
(substituted) TCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKV
AGFNLLMTLRLWSS 1018
MASIRAVFIFLWLOLDLVNGENVEQHPSTLSVQEGDSAVIKCTYSDSASNYF
o chain with | PWYKQELGKGPQLIIDIRSNVGEKKDORIAVTLNKTAKHFSLHITETQPEDS
alternative signal | AVYFCAASKSATMVVLQTSSSLELALCLLS SQUVNTQNPEPAVYQLKDPRSQD
peptide. Co | STLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSF
(substituted) TCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKV
AGFNLLMTLRLWSS 1019
MHSIRAVFIFLWLOLDLVNGENVEQHPSTLSVQEGDSAVIKCTYSDSASNYF
o chain with | PWYKQELGKGPQLIIDIRSNVGEKKDORIAVTLNKTAKHFSLHITETQPEDS
alternative signal | AVYFCAASKSATMVVLQTSSSLELALCLLS SQVNIQNPEPAVYQLKDPRSQD
peptide, Co | STLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSF
(substituted) TCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONTLLVIVLRI LLLKV
AGFNLLMTLRLWSS 1020
CDRI1B MNHEY 2011
CDR2B SMNVEV 2012
CDR3p ASSTQQGADTQY 2013
) ] QVTONPRYLITVTGKKLTVTCSQNMNHEYMSWYRQDPGLGLRQIYYSMNVEY
VB without signal | oy pRGYKVSRKEKRNFPLI LES PSPNQTSLYFCASSTQOGADTOYFGP
peptide (SignalP) GTRLTVL 2014
] ] EAQVTONPRYLITVTGKKLTVTCSONMNHEYMSWYRQDPGLGLROT YYSMNV
VB without signal | pympk cnypEGYKYVSRKEKRNFPLI LES PSPNOTSLYFCASS T QOGADTQYF
peptide (IMGT) GPGTRLTVL 2015
MXPQLLGYVVLCLLGAGPLEAQVTQONPRYLITVTGKKLTVTCSQNMNHEYMS 2016
WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
VB TSLYFCASSIQQGADTQYFGPGTRLTVL
(X = any amino acid) 2017
MGPOLLGYVVLCLLGAGPLEAQVTONPRYLI TVTGKKLTVTCSONMNHEYMS
L ) WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
B chain with WT signal | 1.1 & pea 55 T00GADTOYFGPGTRLTVLEDLRNVTPPKVS LFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2018
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SEQ
Description Sequence ID
NO:
MAPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSQNMNHEYMS
. | WYRQDPGLGLROIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
B chain withalternative | o7 A58 T00GADTOYFGPGTRLTVLEDLRNVTPPKVS LFEP SKAETANK
signal  peptide,  CB | oxa11yCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2019
MHPQLLGYVVLCLLGAGPLEAQVTONPRYLITVIGKKLTVTCSQNMNHEYMS
. .| WYRODPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
B chainwithalternative | mq7 < peassT00GADTOYFGPGTRLTVLEDLRNVT P PKVS LFEPSKAETANK
signal — peptide,  CB | o xa 1301 ARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2020
[00296] In some embodiments, TCRO02 interacts with and/or is specific for a peptide from p53.

In some embodiments, the peptide is from a neoantigen of pS53. In some embodiments, the

neoantigen has the amino acid change R175H relative to the wild type p53 sequence. In some

embodiments, TCRO02 interacts with the neoantigen in the context of HLA-A*02:01, as described

in International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6C. Amino acid sequences of TCR003.

SEQ
Description Sequence D
NO:
CDRla NSAFQY 1021
CDR2a TYSSGN 1022
CDR3q AMSGLKEDSSYKLI 1023
. | OOKEVEQDPGPLSVPEGAIVSLNCTYSNSAFQY FMWYRQYSRKGPELLMYTY
Vo w/o signal peptide | o oNkEDGRFTAQVDKSSKYTSLFTRDSQPSDSATYLCAMS GLKEDS SYKLT
(SignalP) FGSGTRLLVRP 1024
. | OKEVEQDPGPLSVPEGAIVSLNCTYSNSAFQYFMWYRQYSRKGPELLMYTYS
Vo wo signal peptide | ¢ o\kppGRFTAQVDKS SKYTSLFTRDSQPSDSATYLCAMS GLKEDS SYKLIF
(IMGT) GSGTRLLVRP 1025
MXKSLRVLLVI LWLOLSWVWSQQKEVEQDPGPLSVPEGATVSLNCTYSNSAF
QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS | 1026
Vo DSATYLCAMSGLKEDSSYKLIFGSGTRLLVRP
(X = any amino acid) 1027
MMKSLRVLLVILWLOLSWVWSQQKEVEQDPGPLSVPEGATVSLNCTYSNSAF
) ) QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS
o chain w/WT signal
: DSATYLCAMSGLKEDSSYKLI FGSGTRLLVRPNIQNPEPAVYQLKDPRSQDS
peptide, Co | rLCcLFTDFDSQINVPKTMESGT FITDKCVLDMKAMDSKSNGATAWSNQTSET
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVI VLRI LLLKVA
GFNLLMTLRLWSS 1028
MAKSLRVLLVILWLOLSWVWSQQKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
. .| OYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS
o chain walternative | sz o1 cAMSGLKEDS SYKLI FGSGTRLLVRPNIONPEPAVYQLKDPRSQDS
signal  peptide,  Co. | 11 FTDFDSQINVPKTMESGTFI TDKCVLDMKAMDSKSNGATAWSNQTSET
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1029
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SEQ

Description Sequence ID
NO:

o chain w/alternative

MHKSLRVLLVILWLOLSWVWSQQOKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLEFIRDSQPS
DSATYLCAMSGLKEDSSYKLIFGSGTRLLVRPNIQNPEPAVYQLKDPRSQDS

signal  peptide,  Col | vy o1 pTDFDSOTNVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTS FT

(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GENLLMTLRLWSS 1030
CDRI1B MNHEY 2021
CDR2p SMNVEV 2022
CDR3p ASSTQQGADTQY 2023

] | QUTONPRYLITVTIGKKLTVTCSQNMNHEYMSWYRQDPGLGLRQIYYSMNVEY

VB w/o signal peptide | 7y oy pRGYKVSRKEKRNFPLI LES PSPNQTSLYFCASSTQOGADTOYFGP
(SignalP) GTRLTVL 2024

) | EAQVTONPRYLITVTGKKLTVTCSONMNHEYMSWYRQODPGLGLROIYYSMNV

VB w/o signal peptide | ooy GnyvPEGYKVSRKEKRNFPLILES PSPNOTSLYFCAS ST QOGADTOYF
(IMGT) GPGTRLTVL 2025

MXPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSONMNHEYMS
WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ | 2026

VB TSLYFCASSIQQGADTQYFGPGTRLTVL

(X = any amino acid) 2027

MGPOLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSONMNHEYMS

i ) WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ

B chain W/WT signal | v« v poa 58 T00GADTOYFGPGTRLTVLEDLRNVT PPKVS LFEP SKAETANK

peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL

(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2028

MAPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSQNMNHEYMS

. .| WYRODPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ

B chain w/alternative | ms1vpeassTOOGADTOYFGPGTRLTVLEDLRNVT P PKVSLFEPSKAETANK

signal ~ peptide,  CB | a1 yCI,ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SR

(substituted) RVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTON I SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2029

MHPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSQONMNHEYMS

. .| WYRQDPGLGLROIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ

B chain wialternative | 141 & pea 58 T00GADTQYFGPGTRLTVLEDLRNVTPPKVS LEEPSKAETANK

signal  peptide,  CB | 5y 7 m1y/c1ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL

(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2030

[00297] In some embodiments, TCROO3 interacts with and/or is specific for a peptide from p53.

In some embodiments, the peptide is from a neoantigen of p53.

In some embodiments, the

neoantigen has the amino acid change R175H relative to the wild type p53 sequence. In some

embodiments, TCR003 interacts with the neoantigen in the context of HLA-A*02:01, as described

in International Publication No. WO 2020/264269, incorporated herein by reference in its entirety.
Table 6D. Amino acid sequences of TCR004.

SEQ
Description Sequence D

NO:
CDR1a NSASQS 1031
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SEQ

Description Sequence ID
NO:
CDR2a. VYSSGN 1032
CDR3q, VVQPGGYQKVT 1033

Va w/o signal peptide
(SignalP)

QRKEVEQDPGPENVPEGATVAFNCTYSNSASQSFFWYRQDCRKEPKLLMSVY
SSGNEDGREFTAQLNRASQYISLLIRDSKLSDSATYLCVVQPGGYQKVTEGTG

TKLQVIP 1034
Va wo sienal veptide | FXEVEQDPGRFNVPEGATVAFNCTYSNSASQOSFFWYRODCRKEPKLLMSVYS
Iﬁ&?ﬁ signal peplide | o NEDGRFTAQLNRASQYISLLIRDSKLSDSATYLCVVOPGGYQKVTFGTGT
( ) KLQVIP 1035
MXSLRVLLVILWLOLSWVWSQRKEVEQDPGPFNVPEGATVAFNCTYSNSASQ
v SFFWYRQDCRKEPKLLMSVYSSGNEDGRFTAQLNRASQYISLLIRDSKLSDS | 1036
o ATYLCVVQPGGYQKVTFGTGTKLOVT P
(X = any amino acid) 1037
MISLRVLLVILWLOLSWVWSQRKEVEQDPGPFNVPEGATVAENCTYSNSASQ
hain w/WT signal | SEEWYRODCRKEPKLLMSVYSSGNEDGRFTAOLNRASQY I SLLIRDSKLSDS
“C.dn w ng ATYLCVVOPGGYQOKVTFGTGTKLOVI PNIONPEPAVYQLKDPRSODSTLCLF
pq§1?> q O | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLL
MTLRLWSS 1038
MASLRVLLVILWLOLSWVWSQRKEVEQDPGPFNVPEGATVAFNCTYSNSASQ
_ .| SFFWYRQDCRKEPKLLMSVYSSGNEDGREFTAQLNRASQYISLLIRDSKLSDS
o chain w/alternative
ol e Qo | ATYLCVVOPGGYOKVIFGTGTKLOVI PNIONPEPAVYOLKDPRSODSTLCLE
mgﬁa, pgple> O | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1039
MHSLRVLLVILWLOLSWVWSQRKEVEQDPGPFNVPEGATVAENCTYSNSASQ
hain w/alternative | SEFWYRODCRKEPKLLMSVYSSGNEDGRETAQLNRASQYISLLIRDSKLSDS
o cl nw If““‘ge ATYLCVVOPGGYQOKVTFGTGTKLOVI PNIONPEPAVYQLKDPRSQDSTLCLF
ﬁggit f?mle’ O | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1040
CDRI1B MNHNS 2031
CDR2B SASEGT 2032
CDR38 ASSEGLWQVGDEQY 2033
) | GVTQTPKFQVLKTGQSMT LOCAQDMNHN SMYWYRQDPGMGLRLIYYSASEGT
VB w/o signal peptide
S onalp TDKGEVPNGYNVSRLNKREFSLRLESAAPSQTSVYFCASSEGLWOVCDEQYF
(SignalP) GPGTRLTVT 2034
. | NAGVTQTPKFQVLKTGQSMTLQCAQDMNHN SMYWYRQDPGMGLRLIYYSASE
VB w/o signal peptide
MOT GTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQTSVYFCASSEGLWOVGDEQ
a ) YFGPGTRLTVT 2035
MXIGLLCCVAFSLLWASPVNAGVTQTPKFOVLKTGOSMTLOCAQDMNHNSMY
v WYRQDPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ | 2036
B TSVYFCASSEGLWQVGDEQYFGPGTRLTVT
(X = any amino acid) 2037
MSIGLLCCVAFSLLWASPVNAGVTQTPKFOVLKTGQOSMTLOCAQDMNHNSMY
) ) WYRQDPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ
B chain w/WT signal
” Cp | TSVYFCASSEGLIOVGDEQYFGRGTRLTVTEDLRNVTRPKVSLFEPSKAETA
pe%ﬂi,td B | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2038
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MATIGLLCCVAFSLLWASPVNAGVTQTPKFQVLKTGQSMTLQCAQDMNHNSMY
WYRQDPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ
TSVYFCASSEGLWQVGDEQYFGPGTRLTVTEDLRNVTPPKVSLFEPSKAEIA

signal ~ peptide,  CB | yxoaTIVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2039
MHIGLLCCVAFSLLWASPVNAGVTQT PKFQVLKTGQSMTLOCAQDMNHNSMY
. .| WYRODPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ
B chain w/alternative | movvpea s sEGLWOVGDEQYFGPGTRLTVTEDLRNVT PPKVSLFEPSKAETA
signal — peptide,  CB | \xopaT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2040
[00298] In some embodiments, TCR004 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCRO04 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6E. Amino acid sequences of TCRO00S.

SEQ
Description Sequence 1D
NO:
CDR1a TSENNYY 1041
CDR2a QEAYKQON 1042
CDR3q AFMGYSGAGSYQLT 1043
. | QTVTQSQPEMSVQEAETVTLSCTYDTSENNYYLEFWYKQPPSROMI LVIRQEA
Vo w/o signal peptide | 1o ya T ENRFSVNFORAAKS FSLKT SDSQLGDTAMY FCAFMGY SGAGSYOL
(SignalP) TFGKGTKLSVIP 1044
. | AQTVTQSQPEMSVQEAETVTLSCTYDTSENNYYLEWYKQPPSROMILVIRQE
Vo w/o signal peptide | o 1o oNATENRFSVNFOKAAKS FSLKT SDSQLGDTAMY FCAFMGY SGAGS YO
(IMGT) LTFGKGTKLSVIP 1045
MXRVSLLWAVVVSTCLESGMAQTVTQSQPEMSVQEAETVTLSCTYDTSENNY
YLFWYKQPPSROMILVIRQEAYKQONATENRFSVNFQKAAKSFSLKISDSQL | 1046
Vo GDTAMYFCAFMGYSGAGSYQLTFGKGTKLSVIP
(X = any amino acid) 1047
MTRVSLLWAVVVSTCLESGMAQTVTQSQPEMSVQEAETVTLSCTYDTSENNY
) ) YLFWYKQPPSROMILVIRQEAYKQONATENRFSVNFOKAAKSFSLKISDSOL
o chain w/WT signal | -nr o\ FoAFMGY SGAGS YOLTFGKGTKLSVI PNIONPEPAVYQLKDPRSOD
peptide, Co | §71LCLFTDFDSQINVPKTMES GTFI TDKCVLDMKAMDSKSNGAT AWSNOTSF
(substituted) TCQDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKY
AGFNLLMTLRLWSS 1048
MARVSLLWAVVVSTCLESGMAQTVTQSQPEMSVQEAETVTLSCTYDTSENNY
_ .| YLFWYKQPPSROMILVIRQEAYKQONATENRFSVNFQOKAAKSFSLKISDSQL
o chain wialternative | o ay FeAFMGY SGAGSYOLTFGKGTKLSVI PNIQNPEPAVYQLKDPRSQOD
signal  peptide,  Cot | gp7 o1 PPDFDSOINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNOTSF
(substituted) TCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONTLLVIVLRI LLLKV
AGFNLLMTLRLWSS 1049
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SEQ

Description Sequence ID
NO:

o chain w/alternative

MHRVSLLWAVVVSTCLESGMAQTVTQSQPEMSVQEAETVTLSCTYDTSENNY
YLFWYKQPPSROMILVIRQEAYKQONATENRESVNEFQKAAKSFSLKISDSQL
GDTAMYFCAFMGYSGAGSYQLTFGKGTKLSVIPNIQNPEPAVYQLKDPRSQD

signal  peptide,  Col | qp1 o1 PTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTSF
(substituted) TCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKV
AGFNLLMTLRLWSS 1050
CDRI1B ENHRY 2041
CDR2p SYGVKD 2042
CDR3p AISELVTGDSPLH 2043
] | GITQOSPRHKVTETGT PVTLRCHQTENHRYMYWYRQDPGHGLRLIHYSYGVKD
VB w/o signal peptide | 1y cpyspeySVSRSKTEDFLLTLESATSSQTSVYFCAT SELVTGDS PLHFG
(SignalP) NGTRLTVT 2044
) | DAGITQSPRHKVTETGTPVTLRCHOTENHRYMYWYRQODPGHGLRLIHYSYGY
VB w/o signal peptide | yprpycryvspeYsVSRSKTEDFLLTLESATS SOTSVYFCAT SELVTGDSPLH
(IMGT) FGNGTRLTVT 2045
MXTRLFFYVALCLLWTGHMDAGITQS PRHKVTETGTPVTLRCHQTENHRYMY
WYRQDPGHGLRLIHYSYGVKDTDKGEVSDGYSVSRSKTEDFLLTLESATSSQ | 2046
VB TSVYFCAISELVTGDSPLHFGNGTRLTVT
(X = any amino acid) 2047
MGTRLFFYVALCLLWTGHMDAGITQS PRHKVTETGTPVTLRCHQTENHRYMY
i ) WYRQDPGHGLRLIHYSYGVKDTDKGEVSDGYSVSRSKTEDFLLTLESATSSQ
B chain w/WT signal
. TSVYFCAISELVTGDSPLHFGNGTRLTVTEDLRNVTPPKVSLFEPSKAETAN
peptide, CB | KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2048
MATRLFFYVALCLLWIGHMDAGITQS PRHKVIETGTPVTLRCHQTENHRYMY
. .| WYRODPGHGLRLIHYSYGVKDTDKGEVSDGYSVSRSKTEDFLLTLESATSSQ
B chain wialternative | ©o\ v peatSELVTGDS PLEFGNGTRLTVTEDLRNVT PPKVS LFEPSKAETAN
signal  peptide,  CB | ¢ oxamyCTARGFFPDHVELSWWUNGKEVHS GVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2049
MHTRLFFYVALCLLWTGHMDAGITQS PRHKVTETGTPVTLRCHQTENHRYMY
. | WYRQDPGHGLRLIHYSYGVKDTDKGEVSDGYSVSRSKTEDFLLTLESATSSQ
B chain wialternative | 1o\ peaTSELVTGDS PLEFGNGTRLTVTEDLRNVTPPKVS LFEPSKAETAN
signal  peptide,  CB | xoxaTvCLARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSYCLS SR
(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2050
[00299] In some embodiments, TCROOS interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCROOS interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6F. Amino acid sequences of TCR006.

SEQ
Description Sequence D

NO:
CDR1a TISGNEY 1051
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SEQ
Description Sequence ID
NO:
CDR2a GLKNN 1052
CDR3a IVRGSPGAGGTSYGKLT 1053
. | KTTOPPSMDCAEGRAANLPCNHSTISGNEYVYWYRQIHSQGPQYITHGLKNN
Vo w/o signal peptide | prypyas1 T TTEDRKS STLI LPHATLRDTAVYYCIVRGS PGAGGTSYGKLTF
(SignalP) GQGTILTVHP 1054
. | DAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYWYRQIHSQGPQYIITHGLK
Va w/o signal peptide | \\pryEMASTTTTEDRKSSTLT LPHATLRDTAVYYCIVRGS PGAGGTSYGKL
(IMGT) TFGQGTILTVHP 1055
MXLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
YROIHSQGPQYITHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY | 1056
Vo CIVRGSPGAGGTSYGKLTFGOGTILTVHP
(X = any amino acid) 1057
MRLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
) ) YROIHSQGPQYIIHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY
o chain w/WT signal | - 1vp 0o pGAGGTSYGKLTFGOGT I LTVHPNIONPEPAVYQLKDPRSQDSTLC
peptide, Co | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LIMTLRLWSS 1058
MALVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
_ .| YROIHSQGPQYIIHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY
o chain w/alternative
; : CIVRGSPGAGGTSYGKLTFGQGTILTVHPNIQONPEPAVYQLKDPRSQDSTLC
signal  peptide,  Ca. | | prpppSOTNYPKTMES GTFI TDKCVLDMKAMDSKSNGATAWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LLMTLRLWSS 1059
MHLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
. .| YROIHSQGPQYIIHGLKNNETNEMASLIITEDRKSSTLILPHATLRDTAVYY
o chain w/alternative | ~1yp s pGAGGTSYGKLTFGOGT I LTVHPNIONPEPAVYQLKDPRSQDSTLC
signal  peptide,  Ca. | 1 gy pEpSOTNYPKTMES GTFI TDKCVLDMKAMDSKSNGATAWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFN
LIMTLRLWSS 1060
CDRI1B LNHDA 2051
CDR2B SQIVND 2052
CDR3B ASSIRTEAF 2053
) | GITQSPKYLFRKEGONVTLSCEQNLNHDAMYWYRQDPGOGLRLIYYSQIVND
VB w0 signal peptide | ¢oren1aRGYSVSREKKESFPLTVTSAQKNPTAFYLCASSTRTEAFFGOGTR
(SignalP) LTVV 2054
. | DGGITQSPKYLFRKEGQONVTLSCEQNLNHDAMYWYRQODPGQGLRLIYYSQIV
VB wlo signal peptide | ok GpTARGYSVSREKKES FPLTVTSAQKNPTAFYLCASS IRTEAFFGOG
(IMGT) TRLTVV 2055
MXNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVTSAQKND | 2056
VB TAFYLCASSIRTEAFFGQGTRLTVV
(X = any amino acid) 2057
MSNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
) ) WYRQODPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVT SAQKNP
B chain w/WT signal | 1701 02 S8 TRTEAFFGOGTRLTVVEDLRNVTPPKVS LFEPSKAET ANKOKA
peptide, CB | PLvCLARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSYCLS SRLRVS
(substituted) ATFWHNPRNHFRCOVQOFHGLSEEDKWPEGSPKPVTONI SAEAWGRADCGITS
ASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRENS 2058
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MANQVLCCVVLCFLGANTVDGGITQSPKYLFRKEGONVTLSCEQNLNHDAMY
WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVTSAQKNP
TAFYLCASSIRTEAFFGQGTRLTVVEDLRNVTPPKVSLFEPSKAETANKQKA

signal ~ peptide,  CB | qpyc1 ARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNY S YCLS SRLRVS
(substituted) ATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGITS
ASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2059
MHNQVLCCVVLCFLGANTVDGGITQS PKYLERKEGONVTLSCEQNLNHDAMY
. .| WYRODPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKES FPLTVTSAQKNP
B chain w/alternative | qn pot 02 55T RTEAFFGOGTRLTVVEDLRNVTPPKVS LFEPSKAETANKOKA
signal — peptide,  CB | q1+/01 ARGFFPDHVEL SWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRLRVS
(substituted) ATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRADCGITS
ASYQQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2060
[00300] In some embodiments, TCRO06 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCROO6 interacts with the neoantigen in the context of HLA-DRB1#13:01, as described in

International Publication No. WO 2020/264269, incorporated herein by reference in its entirety.
Table 6G. Amino acid sequences of TCR007.

SEQ
Description Sequence D
NO:
CDR1a TTSDR 1061
CDR2a LLSNGAV 1062
CDR3q AVAHMDSNYQLI 1063
. | ELKVEQNPLFLSMQEGKNYTIYCNYSTTSDRLYWYRQODPGKSLESLFVLLSN
Vo w/o signal peptide | a\/xopGRLMASLDTKARLSTLHI TAAVHDLSATY FCAVAHMDSNYQOLTWGA
(SignalP) GTKLIIKP 1064
. | ELKVEQNPLFLSMQEGKNYTIYCNYSTTSDRLYWYRQODPGKSLESLFVLLSN
Vo wo signal peptide | /1 0pGRIMASLDTKARLSTLHT TAAVHDLSATY FCAVAHMDSNYQLTWGA
(IMGT) GTKLITKP 1065
MXKLLAMI LWLOLDRLSGELKVEQNPLFLSMQEGKNYT T YCNYSTTSDRLYW
YRODPGKSLESLFVLLSNGAVKQEGRLMASLDTKARLSTLHITAAVHDLSAT | 1066
Vo YFCAVAHMDSNYQLIWGAGTKLIIKP
(X = any amino acid) 1067
MKKLLAMI LWLOLDRLSGELKVEQNPLFLSMOEGKNYT I YCNYSTTSDRLYW
) ) YRODPGKSLESLFVLLSNGAVKQEGRLMASLDTKARLSTLHI TAAVHDLSAT
o chain w/WT signal
: YFCAVAHMDSNYQLIWGAGTKLIIKPNIQONPEPAVYQLKDPRSQDSTLCLET
peptide, Co | DFDPSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONTLLVIVLRI LLLKVAGFNLLM
TLRLWSS 1068
MAKLLAMILWLOLDRLSGELKVEQNPLFLSMQOEGKNYTIYCNYSTTSDRLYW
. .| YRODPGKSLESLFVLLSNGAVKQEGRLMASLDTKARLSTLHITAAVHDLSAT
o chain w/alternative | o pcayauMpSNYOLTWGAGTKLI I KPNTONPEPAVYQOLKDPRSODSTLCLET
signal  peptide,  Co | [ ppsoTNYPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLM
TLRLWSS 1069
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SEQ
Description Sequence ID
NO:
MHKLLAMILWLOLDRLSGELKVEQNPLFLSMOEGKNYTIYCNYSTTSDRLYW
‘ .| YRODPGKSLESLFVLLSNGAVKQEGRLMASLDTKARLSTLHITAAVHDLSAT
o chain w/alternative | g ayaAHMDSNYQLIWGAGTKLI TKPNTONPEPAVYOLKDPRSQDSTLCLET
signal  peptide,  Col | pppsoTNYPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLM
TLRLWSS 1070
CDRI1B MNHEY 2061
CDR2p SVGEGT 2062
CDR3p ASSYAGLAAPREQF 2063
] | GVTQTPKFRVLKTGQSMTLLCAQDMNHEYMYWYRQDPGMGLRLIHYSVGEGT
VB w/o signal peptide | 12 1P DGYNVSRLKKONFLLGLESARPSQTSVYFCAS SYAGLAAPREQFF
(SignalP) GPGTRLTVL 2064
) | NAGVTQTPKFRVLKTGQSMTLLCAQDMNHEYMYWYRODPGMGLRLIHYSVGE
VB w/o signal peptide | -pa 1 GEyvPDGYNVSRLKKONFLLGLESAAPSQOTSVYFCAS SYAGLAAPRED
(IMGT) FFGPGTRLTVL 2065
MXLGLLCCGAFSLLWAGPVNAGVTQTPKFRVLKTGQOSMTLLCAQDMNHEYMY
WYRQDPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKQNFLLGLESAAPSQ | 2066
VB TSVYFCASSYAGLAAPREQFFGPGTRLTVL
(X = any amino acid) 2067
MSLGLLCCGAFSLLWAGPVNAGVTQT PKFRVLKTGOSMTLLCAQDMNHEYMY
i ) WYRQDPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQ
B chain W/WT signal | o/ b s sYAGLARPREQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETA
peptide, CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLS EEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2068
MALGLLCCGAFSLLWAGPVNAGVTQT PKFRVLKTGQSMTLLCAQDMNHEYMY
. .| WYRODPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQ
B chain walternative | moyrvpeassyAGLAAPREQFFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETA
signal ~ peptide,  CB | \yoxaTTyCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2069
MHLGLLCCGAFSLLWAGPVNAGVTQT PKFRVLKTGOSMTLLCAQDMNHEYMY
. .| WYRQDPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQ
B chain wialternative | 1.4\ peasSYAGLAAPREQFFGPGTRLTVLEDLRNVTE PKVSLFEPSKAETA
signal  peptide,  CB | \yoKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2070
[00301] In some embodiments, TCRO07 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCROO7 interacts with the neoantigen in the context of HLA-DRB1*13:01, as described in

International Publication No. WO 2020/264269, incorporated herein by reference in its entirety.
Table 6H. Amino acid sequences of TCR008.

SEQ
Description Sequence D

NO:
CDR1a TISGNEY 1071
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SEQ
Description Sequence ID
NO:
CDR2a GLKNN 1072
CDR3q, IVRARANAGGTSYGKLT 1073

Va w/o signal peptide
(SignalP)

KTTQPPSMDCAEGRAANLPCNHSTISGNEYVYWYRQIHSQGPQYIIHGLKNN
ETNEMASLIITEDRKSSTLILPHATLRDTAVYYCIVRARANAGGTSYGKLTF

GQGTILTVHP 1074
. | DAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYWYRQIHSQGPQYIITHGLK
Va w/o signal peptide | \\pryEMASTTTTEDRKSSTLT LPHATLRDTAVYYCT VRARANAGGTSYGKL
(IMGT) TFGQGTILTVHP 1075
MXLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
YROIHSQGPQYITHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY | 1076
Vo CIVRARANAGGTSYGKLTFGQGTILTVHP
(X = any amino acid) 1077
MRLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
) ) YROIHSQGPQYIIHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY
o chain w/WT signal | 1y pa R ANAGGTSYGKLTFGOGT I LTVHPNIONPEPAVYQLKDPRSQDSTLC
peptide, Co | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LIMTLRLWSS 1078
MALVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
_ .| YROIHSQGPQYIIHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY
o chain w/alternative
; : CIVRARANAGGTSYGKLTFGQGTILTVHPNIQONPEPAVYQLKDPRSQDSTLC
signal ~ peptide,  Ca. | | prpppSOTNYVPKTMES GTFI TDKCVLDMKAMDSKSNGATAWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LLMTLRLWSS 1079
MHLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
. .| YROIHSQGPQYIIHGLKNNETNEMASLIITEDRKSSTLILPHATLRDTAVYY
o chain w/alternative | ~1ypa pANAGGTSYGKLTFGOGT I LTVHPNIONPEPAVYQLKDPRSQDSTLC
signal  peptide,  Ca. | 1 prpEpSOTNYVPKTMESGTFI TDKCVLDMKAMDSKSNGATAWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFN
LIMTLRLWSS 1080
CDRI1B LNHDA 2071
CDR2B SQIVND 2072
CDR3B ASLQFNEQF 2073
) | GITOSPKYLFRKEGONVTLSCEQNLNHDAMYWYRQDPGOGLRLIYYSQIVND
VB wio signal peptide | noxen1aRGYSVSREKKESFPLTVTSAQKNPTAFYLCASLOFNEQFFGPGTR
(SignalP) LTVL 2074
. | DGGITQSPKYLFRKEGQONVTLSCEQNLNHDAMYWYRQODPGQGLRLIYYSQIV
VB wlo signal peptide | \ppokapTARGYSVSREKKES FPLTVTSAQKNPTAFYLCAS LOFNEQFFGPG
(IMGT) TRLTVL 2075
MXMSNQVLCCVVLCFLGANTVDGGITOS PKYLFRKEGONVTLSCEQNLNHDA
MYWYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVTSAQK
VB NPTAFYLCASLQFNEQFFGPGTRLTVL
(X = any amino acid) 2076
MXNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
) WYRQODPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVT SAQKNP
VB (alternative) TAFYLCASLOFNEQFFGPGTRLTVL
(X = any amino acid) 2077
MSMSNQVLCCVVLCFLGANTVDGGITQSPKYLFRKEGONVT LSCEQNLNHDA
. ) MYWYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVTSAQK
B chain w/WT signal | \prrpo1 0ASTOFNEQFFGPGTRLTVLEDLRNVTPPKVS LFEPSKAETANKO
peptide, CB | KATLVCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGT
TSASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2078
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MAMSNQVLCCVVLCEFLGANTVDGGITQSPKYLFRKEGONVTLSCEQNLNHDA
MYWYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVTSAQK
NPTAFYLCASLQFNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAEIANKQ

signal  peptide,  CB | a1y cIARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGT
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2079
MHMSNQVLCCVVLCFLGANTVDGGITQSPKYLFRKEGONVT LSCEQNLNHDA
. .| MYWYRQDPGQGLRLIYYSQIVNDFOKGDIAEGYSVSREKKESFPLTVTSAQK
B chain wialternative | \pra py1 0ASTOFNEQFFGPGTRLTVLEDLRNVTPPKVS LFEPSKAETANKO
signal  peptide,  CB | 17 1141 ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGI
TSASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2080
[00302] In some embodiments, TCROOS8 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCROOS8 interacts with the neoantigen in the context of HLA-DRB1#13:01, as described in

International Publication No. WO 2020/264269, incorporated herein by reference in its entirety.
Table 61. Amino acid sequences of TCR009.

SEQ
Description Sequence D
NO:
CDRla SSNFYA 1081
CDR2a MTLNGDE 1082
CDR3q ALITGGGNKLT 1083
. | ILNVEQSPQSLHVQEGDSTNFTCSFPSSNEFYALHWYRWETAKS PEALFVMTL
Vo w/o signal peptide | \eppy KGRI SATLNTKEGYSYLYTKGSQPEDSATYLCALI TGGGNKLTFGT
(SignalP) GTOLKVEL 1084
. | ILNVEQSPQSLHVQEGDSTNFTCSFPSSNFYALHWYRWETAKS PEALFVMTL
Vo wio signal peptide | \cnpx kKGRI SATINTKEGYSYLYTKGSQPEDSATYLCALT TGGGNKLTFGT
(IMGT) GTOLKVEL 1085
MXKNPLAAPLLILWFHLDCVSSILNVEQSPQS LHVQEGDSTNFTCSFPSSNF
YALHWYRWETAKS PEALFVMT LNGDEKKKGRI SATLNTKEGYSYLYIKGSQP | 1086
Vo EDSATYLCALITGGGNKLTFGTGTQLKVEL
(X = any amino acid) 1087
MEKNPLAAPLLILWFHLDCVSSILNVEQS POS LHVQEGDSTNFTCSFPSSNF
) ) YALHWYRWETAKS PEALFVMTLNGDEKKKGRI SATLNTKEGYSYLYIKGSQP
o chain w/WT signal
: EDSATYLCALITGGGNKLTFGTGTOLKVELNIONPEPAVYQLKDPRSQDSTL
peptide, Co | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFQNLLVIVLRI LLLKVAGF
NLLMTLRLWSS 1088
MAKNPLAAPLLILWFHLDCVSSILNVEQSPOS LHVQEGDSTNFTCSFPSSNF
. .| YALHWYRWETAKS PEALFVMTLNGDEKKKGRI SATLNTKEGYSYLYIKGSQP
o chain wialternative | opormy 1 AT TTGGGNKLTFGTGTOLKVELNT ONPEPAVYOLKDPRSODSTL
signal ~ peptide,  Ca | 1 prpEDSQINVPKTMESGTFT TDKCVL.DMKAMDSKSNGATAWSNOTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFQNLLVIVLRILLLKVAGF
NLLMTLRLWSS 1089
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SEQ
Description Sequence ID
NO:
MHKNPLAAPLLILWFHLDCVSSILNVEQSPQSLHVOEGDSTNFTCSFPSSNE
‘ .| YALHWYRWETAKS PEALFVMT LNGDEKKKGRI SATLNTKEGYSYLYIKGSQP
o chain w/alternative | ppoamyr,cAL T TGGGNKLTFGTGTQLKVELN I ONPEPAVYQLKDPRSODSTL
signal ~ peptide,  Col | -1 prpEDSOTNYVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1090
CDRI1B MNHEY 2081
CDR2p SVGEGT 2082
CDR3p ASRLOGWNSPLH 2083
] | GVTQTPKFRVLKTGQSMTLLCAQDMNHEYMYWYRQDPGMGLRLIHYSVGEGT
VB w/o signal peptide | 121 cpypDGYNVSRLKKONFLLGLESAAPSQTSVYFCASRLOGWNS PLHFGN
(SignalP) GTRLTVT 2084
) | NAGVTQTPKFRVLKTGQSMTLLCAQDMNHEYMYWYRODPGMGLRLIHYSVGE
VB w/o signal peptide | ~paxGEVPDGYNVSRLKKONFLLGLESAAPSOTSVYFCASRLOGHNS PLEF
(IMGT) GNGTRLTVT 2085
MXLGLLCCGAFSLLWAGPVNAGVTQTPKFRVLKTGQOSMTLLCAQDMNHEYMY
WYRQDPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQ | 2086
VB TSVYFCASRLQOGWNSPLHFGNGTRLTVT
(X = any amino acid) 2087
MSLGLLCCGAFSLLWAGPVNAGVTQT PKFRVLKTGOSMTLLCAQDMNHEYMY
i ) WYRQDPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQ
B chain w/WT signal
. TSVYFCASRLQGWNSPLHFGNGTRLTVTEDLRNVTPPKVSLFEPSKAEIANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2088
MALGLLCCGAFSLLWAGPVNAGVTQT PKFRVLKTGQSMTLLCAQDMNHEYMY
. .| WYRODPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQ
B chain w/alternative | moy/vpeasRIOGHNS PLEFGNGTRLTVTEDLRNVT P PKVSLFEPSKAETANK
signal ~ peptide,  CB | oy a1 yCI,ARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLS SR
(substituted) RVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTON I SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2089
MHLGLLCCGAFSLLWAGPVNAGVTQT PKFRVLKTGOSMTLLCAQDMNHEYMY
. .| WYRQDPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQ
B chain wialternative | 1.4\ peaSRLOGHNS PLHFGNGTRLTVTEDLRNVTPPKVS LEEPSKAETANK
signal  peptide,  CB | 5y am1/c1ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2090
[00303] In some embodiments, TCRO09 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCROO09 interacts with the neoantigen in the context of HLA-DRB1*13:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6J. Amino acid sequences of TCR010.

SEQ
Description Sequence D

NO:
CDR1a TTLSN 1091
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SEQ

Description Sequence ID
NO:
CDR2a. LVKSGEV 1092
CDR3q, AGPGGAGSYQLT 1093

Va w/o signal peptide
(SignalP)

QOVMOIPQYQHVOQEGEDFTTYCNSSTTLSNIQWYKQRPGGHPVEFLIQLVKSG
EVKKQKRLTFQFGEAKKNSSLHITATQTTDVGTYFCAGPGGAGSYQLTFGKG

TKLSVIP 1094
. | GOQVMQIPQYQHVQEGEDFTTYCNSSTTLSNIOWYKQRPGGHPVFLIQLVKS
Vo w/o signal peptide | oy xyokRLTFOFGEAKKNS SLHI TATQTTDVGTY FCAGPGGAGSYOLTFGK
(IMGT) GTKLSVIP 1095
MXLITSMLVLWMQLSQVNGQQVMOI POYQHVOEGEDFTTYCNSSTTLSNIQW
YKQRPGGHPVFLIQLVKSGEVKKQKRLTFQFGEAKKNSSLHITATOTTDVGT | 1096
Vo YFCAGPGGAGSYQLTFGKGTKLSVIP
(X = any amino acid) 1097
MLLITSMLVLWMQLSQVNGQQVMOI PQYQHVOEGEDFTTYCNSSTTLSNIQW
) ) YKQRPGGHPVFLIQLVKSGEVKKQKRLTFQFGEAKKNSSLHITATQTTDVGT
o chain w/WT signal | o pcncpeaAGSYOLTFGKGTKLSYVI PNTONPEPAVYQOLKDPRSODSTLCLET
peptide, Co | DFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLM
TLRLWSS 1098
MALITSMLVLWMQLSQVNGQQVMOI POYQHVOEGEDFTTYCNSSTTLSNIQOW
_ .| YKQRPGGHPVFLIQLVKSGEVKKQKRLTFQFGEAKKNSSLHITATQTTDVGT
o chain w/alternative
; : YFCAGPGGAGS YOLTFGKGTKLSVIPNIQNPEPAVYQLKDPRSQDSTLCLET
signal ~ peptide,  Ca | [ ppo o TNYVPKTMESGTFI TDKCVLDMKAMDSKSNGATAWSNOTS FTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLM
TLRLWSS 1099
MHLITSMLVLWMQLSQVNGQQVMOI PQYQHVOEGEDFTTYCNSSTTLSNIQW
. .| YKORPGGHPVFLIQLVKSGEVKKQKRLTFQFGEAKKNSSLHITATQTTDVGT
o chain w/alternative | o pcnpeoAGSYOLTFGKGTKLSYVI PNTONPEPAVYQOLKDPRSODSTLCLET
signal ~ peptide,  Co | [ ppsoTNYPRTMESGTFI TDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEFNLLM
TLRLWSS 1100
CDRI1B MNHEY 2091
CDR2B SMNVEV 2092
CDR3p ASSPFVVIGQINEQY 2093
) | QVTONPRYLITVTGKKLTVTCSONMNHEYMSWYRQDPGLGLRQIYYSMNVEY
VB w/o signal peptide | pcpypRGYRYVSRKEKRNFPLI LESPSPNOTSLYFCASS PFVVI GOINEQY
(SignalP) FGPGTRLTVT 2094
. | EAQVTONPRYLITVTGKKLTVTCSONMNHEYMSWYRQDPGLGLRQIYYSMNV
VB w/o signal peptide | pmpknyvPEGYKYVSRKEKRNFPLI LES PSPNOTSLY FCASSPFVVIGOINE
(IMGT) QYFGPGTRLTVT 2095
MXPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSQONMNHEYMS
WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ 2096
VB TSLYFCASSPFVVIGQINEQYFGPGTRLTVT
(X = any amino acid) 2097
MGPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSQNMNHEYMS
) ) WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
B chain w/WT signal | 1o; & pen s pFVVTGOINEQYFGPGTRLTVTEDLRNVT PPKVS LFEPSKAET
peptide, CB | ANKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS
(substituted) SRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRA
DCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2098
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MAPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSQNMNHEYMS
WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
TSLYFCASSPEFVVIGQINEQYFGPGTRLTVTEDLRNVTPPKVSLFEPSKAET

signal ~ peptide,  CB | ANkOKATLVCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLS
(substituted) SRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRA
DCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2099
MHPQLLGYVVLCLLGAGPLEAQVTONPRYLITVIGKKLTVTCSQNMNHEYMS
. .| WYRODPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
B chain w/alternative | ms1vpeasspFyvVIGOINEQYFGPGTRLTVTEDLRNVTPPKVS LFEPSKAET
signal ~ peptide,  CB | AqyoKATIVCLARGFFPDHEVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS
(substituted) SRLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRA
DCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2100
[00304] In some embodiments, TCRO10 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCRO10 interacts with the neoantigen in the context of HLA-DRB1#13:01, as described in

International Publication No. WO 2020/264269, incorporated herein by reference in its entirety.
Table 6K. Amino acid sequences of TCRO11.

SEQ
Description Sequence D
NO:
CDRla TISGNEY 1101
CDR2a GLKNN 1102
CDR3q IVRARANAGGTSYGKLT 1103
. | KTTOPPSMDCAEGRAANLPCNHSTISGNEYVYWYRQIHSQGPQYITHGLKNN
Vo w/o signal peptide | prypyas1TTTEDRKS STLI LPHATLRDTAVYYCIVRARANAGGTSYGKLTF
(SignalP) GOGTILTVHP 1104
. | DAKTTQPPSMDCAEGRAANLPCNHSTISCNEYVYWYRQIHSQGPQYI THGLK
Vo wo signal peptide | \y pryNEMASTTTTEDRKS STLT LPHATLRDTAVYYCTVRARANAGGTSYGKL
(IMGT) TFGQGTILTVHP 1105
MXLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTI SGNEYVYW
YROIHSQGPQYITHGLKNNETNEMASLIITEDRKSSTLILPHATLRDTAVYY | 1106
Vo CIVRARANAGGTSYGKLTFGQGTILTVHP
(X = any amino acid) 1107
MRLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
) ) YROIHSQGPQYITHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY
o chain w/WT signal
: CIVRARANAGGTSYGKLTFGQGTILTVHPNIONPEPAVYQOLKDPRSQDSTLC
peptide, Co | L FPTDFDSOINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGEN
LLMTLRLWSS 1108
MALVARVIVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
. .| YROIHSQGPQYITHGLKNNETNEMASLI ITEDRKSSTLI LPHATLRDTAVYY
o chain w/alternative | ~1ypa paNAGGTSYGKLTFGOGT I LTVHPNIONPEPAVYQLKDPRSQDSTLC
signal  peptide,  Ca. | | gy pEDSOTNYVPKTMESGTFI TDKCVLDMKAMDSKSNGATAWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGEN
LIMTLRLWSS 1109
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SEQ
Description Sequence ID
NO:
MHLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
‘ | YROTHSQGPQYITHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY
o chain w/altlernative | 1y papaNAGGTS YGKLTFGOGT T LTVHPNTONPEPAVYOLKDPRSQDSTLC
signal  peptide,  Col | | b1 EDSOTNVPKTMESGTFITDKCVL.DMKAMDSKSNGATAWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LLMTLRLWSS 1110
CDRI1B LNHDA 2101
CDR2p SQIVND 2102
CDR3p ATRTGNEAF 2103
] | GITQOSPKYLFRKEGQNVTLSCEQNLNHDAMYWYRQDPGQGLRLIYYSQIVND
VB w/o signal peptide | 1oy o1 aARGYSVSREKKESFPLTVTSAQKNPTAFYLCATRTGNEAFFGOGTR
(SignalP) LTVV 2104
) | DGGITQSPKYLFRKEGONVTLSCEQNLNHDAMYWYRQODPGOGLRLIYYSQIV
VB w/o signal peptide | \prorcnTARGYSVSREKKES FPLTVT SAQKNPTAFYLCATRTGNEAFFGOG
(IMGT) TRLTVV 2105
MXNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVTSAQKNE | 2106
VB TAFYLCATRTGNEAFFGQGTRLTVV
(X = any amino acid) 2107
MSNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
i ) WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVT SAQKNP
B chain w/WT signal
. TAFYLCATRTGNEAFFGQGTRLTVVEDLRNVTPPKVSLFEPSKAEIANKQKA
peptide, CB | rLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRLRVS
(substituted) ATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGITS
ASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2108
MANQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
. .| WYRODPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKES FPLTVTSAQKNP
B chain w/alternative | q po1 0 APRTGNEAFFGOGTRLTVVEDLRNVTPPKVS LFEPSKAETANKOKA
signal  peptide,  CB | 1101 ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRLRVS
(substituted) ATFWHNPRNHFRCOVQOFHGLSEEDKWPEGSPKPVTONI SAEAWGRADCGITS
ASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2109
MHNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
. .| WYRQDPGOGLRLIYYSQIVNDFQKGDIAEGYSVSREKKES FPLTVTSAQKNP
B chain wialternative | 1.5 1 A TRTGNEAFFGOGTRLTVVEDLRNVTPPKVSLFEPSKAETANKOKA
signal  peptide,  CB | 1701 ARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSRLRVS
(substituted) ATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGITS
ASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2110
[00305] In some embodiments, TCRO11 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCRO11 interacts with the neoantigen in the context of HLA-DRB1*13:01, as described in

International Publication No. WO 2020/264269, incorporated herein by reference in its entirety.
Table 6L. Amino acid sequences of TCR012.

SEQ
Description Sequence D

NO:
CDR1a VSNAYN 1111
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SEQ
Description Sequence ID
NO:
CDR2a GSKP 1112
CDR3q, AVEDRRRTALI 1113

Va w/o signal peptide
(SignalP)

KDQVFQPSTVASSEGAVVEIFCNHSVSNAYNFFWYLHFPGCAPRLLVKGSKP
SQQGRYNMTYERFSSSLLILQVREADAAVYYCAVEDRRRTALIFGKGTTLSV

ss 1114
. | KDQVFQPSTVASSEGAVVEI FCNHSVSNAYNEFFWY LHFPGCAPRLLVKGSKP
Va w/o signal peptide | 0 pyNMTYERFSSSLLT LOVREADAAVYYCAVEDRRRTALT FGKGTTLSV
(IMGT) ss 1115
MXLOSTLGAVWLGLLLNS LWKVAESKDQVFQPSTVASSEGAVVEI FCNHSVS
NAYNFFWYLHFPGCAPRLLVKGSKPSQQGRYNMTYERFSSSLLILQVREADA | 1116
Vo AVYYCAVEDRRRTALIFGKGTTLSVSS
(X = any amino acid) 1117
MALQOSTLGAVWLGLLLNS LWKVAESKDQVFQPSTVASSEGAVVEI FCNHSVS
. ) NAYNFFWYLHFPGCAPRLLVKGSKPSQQGRYNMTYERFSSSLLILOVREADA
o chain w/WT signal
: AVYYCAVEDRRRTALIFGKGTTLSVSSNIQONPEPAVYQLKDPRSQDSTLCLF | 1118
peptide, Co | D FDSQINVPKTMES GTFI TDKCVLDMKAMDS KSNGAT AWSNOTSFTCODT F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLL
MTLRLWSS 1119
MHLOSTLGAVWLGLLLNS LWKVAESKDQVFQPSTVASSEGAVVEL FCNHSVS
. .| NAYNFFWYLHFPGCAPRLLVKGSKPSQQGRYNMTYERFSSSLLILQVREADA
o chain wialternative | v cavEDRRRTALT FGKGTTLSVS SNIQNPEPAVYQLKDPRSODSTLCLE
signal  peptide,  Ca | 1o TNVPKTMESGTFT TDKCVL.DMKAMDSKSNGATAWSNOTSFTCODT F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLL
MTLRLWSS 1120
CDR1p SNHLY 2111
CDR2p FYNNEI 2112
CDR3p ASSEYQSQSNEQF 2113
. | EPEVTQTPSHQVTQMGQEVILRCVPISNHLYFYWYRQI LCOKVEFLVSFYNN
VB w/o signal peptide | p1spyxspTEDPOFSVERPDGSNFTLKT RSTKLEDSAMY FCASSEYOSOSNEQ
(SignalP) FFGPGTRLTVL 2114
] | EPEVTQTPSHQVTQMGQEVILRCVPISNHLYFYWYRQOI LGOKVEFLVSFYNN
VB w/o signal peptide | o1 sy R FDDOFSVERPDGSNFTLKIRSTKLEDSAMYFCASSEYOSOSNEQ
(IMGT) FFGPGTRLTVL 2115
MXTWLVCWAIFSLLKAGLTEPEVTQTPSHOVTOMGQEVI LRCVPISNHLYFY
WYRQILGOKVEFLVSFYNNEI SEKSEI FDDQFSVERPDGSNFTLKIRSTKLE | 2116
VB DSAMYFCASSEYQSQSNEQFFGPGTRLTVL
(X = any amino acid) 2117
MDTWLVCWAIFSLLKAGLTEPEVTQTPSHOVTOMGQEVILRCVPISNHLYFY
) ) WYRQILGOKVEFLVSFYNNEI SEKSEI FDDQFSVERPDGSNFTLKIRSTKLE
P chain w/WT signal | opvpeassEYOSQSNEQFFGPGTRLTVLEDLRNVTPPKVS LFEPSKAETA
peptide, CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCQVQOFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2118
MATWLVCWATFSLLKAGLTEPEVTQTPSHOVTOMGOEVI LRCVPISNHLYFY
. .| WYRQILGQKVEFLVSFYNNEISEKSEI FDDQFSVERPDGSNFTLKIRSTKLE
B chain whalternative | o\ pea s sEYOSOSNEQFFGPGTRLTVLEDLRNVTPPKVSLFEP SKAETA
signal  peptide,  CB | \rxopaT1vCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQN I SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2119
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MHTWLVCWAIFSLLKAGLTEPEVTQTPSHQVTOMGQEVILRCVPISNHLYFY
WYRQILGQKVEFLVSEFYNNEISEKSEIFDDQFSVERPDGSNEFTLKIRSTKLE
DSAMYFCASSEYQSQSNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAEIA

Slggal, pzp“de’ CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS

(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQOGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2120

[00306] In some embodiments, TCRO12 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCRO12 interacts with the neoantigen in the context of HLA-DRB1*13:01, as described in

International Publication No. WO 2020/264269, incorporated herein by reference in its entirety.
Table 6M. Amino acid sequences of TCR013.

SEQ
Description Sequence 1D
NO:
CDR1a TISGTDY 1121
CDR2a GLTSN 1122
CDR3q I LRDNNARLM 1123
. | KTTOPNSMESNEEEPVHLPCNHSTISGTDYIHWYRQLPSQGPEYVIHGLTSN
Vo w/o signal peptide | | r0pvaSTATAEDRKSSTLT LHRATLRDAAVYYCI LRONNARLMFGDGTOLY
(SignalP) VKP 1124
. | DAKTTQPNSMESNEEEPVHLPCNHSTISGTDYIHWYRQLPSQGPEYVIHGLT
Vo w/o signal peptide | o\ /NRMASTATAEDRKS STLT LHRATLRDAAVYYCT LRDNNARLMFGDGTQ
(IMGT) LVVKP 1125
MXLVTSITVLLSLGIMGDAKTTQPNSMESNEEEPVHLPCNHSTISGTDYIHW
YROLPSQGPEYVIHGLTSNVNNRMASLATIAEDRKSSTLILHRATLRDAAVYY | 1126
Vo CILRDNNARLMFGDGTQLVVKP
(X = any amino acid) 1127
MKLVTSITVLLSLGIMGDAKTTQPNSMESNEEEPVHLPCNHSTISGTDYIHW
) ) YROLPSQGPEYVIHGLTSNVNNRMASLAIAEDRKSSTLILHRATLRDAAVYY
o chain w/WT signal | 11 opNARIMFGDGTOLVVKPNTONPEPAVYQLKDPRSQDSTLCLETDEDS
peptide, Co | INVPKTMESGTFITDKCVL.DMKAMDSKSNGATAWSNQTS FTCODT FKETNA
(substituted) TYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGFNLLMTLRL
Wss 1128
MALVTSITVLLSLGIMGDAKTTQPNSMESNEEEPVHLPCNHSTISGTDYIHW
. .| YROLPSQGPEYVIHGLTSNVNNRMASLAIAEDRKSSTLI LHRATLRDAAVYY
o chain wialternative | 17 2 pyna BT MFGDGTOLVVKPNT QNPEPAVYQLKDPRSQODSTLCLFTDEDS
signal ~ peptide,  Cot | o1 \v/pRTMESGTFITDKCVL.DMKAMDS KSNGATAWSNOTS FTCODT FKETNA
(substituted) TYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTLRL
WSS 1129
MHLVTSITVLLSLGIMGDAKTTQPNSMESNEEEPVHLPCNHSTISGTDYIHW
. .| YROLPSQGPEYVIHGLTSNVNNRMASLATAEDRKSSTLI LHRATLRDAAVYY
o chain w/alternative | 11 ppyNa RTMFGDGTOLVVKPNTONPEPAVYQLKDPRSQDSTLCLEFTDEDS
signal  peptide,  Co | 5Ny pRTMESGTFTTDKCVL.DMKAMDS KSNGAT AWSNQTS FTCODT FKETNA
(substituted) TYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTLRL
WSS 1130
CDRI1B MNHEY 2121
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SEQ
Description Sequence ID
NO:
CDR2B SMNVEV 2122
CDR3p ASGLVGFNQPQH 2123

VB w/o signal peptide
(SignalP)

QVTONPRYLITVTGKKLTVTCSQNMNHEYMSWYRQDPGLGLRQIYYSMNVEV
TDKGDVPEGYKVSRKEKRNFPLILESPSPNQTSLYFCASGLVGENQPQHFGD

GTRLSIL 2124
) | EAQVTONPRYLITVIGKKLTVTCSONMNHEYMSWYRQODPGLGLRQIYYSMNY
VB w/o signal peptide | pmpkonyvpPEGYKVSRKEKRNFPLI LES PSPNOTSLYFCASGLVGENQPQHF
(IMGT) GDGTRLSTL 2125
MXPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSQNMNHEYMS
WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ | 2126
VB TSLYFCASGLVGFNQPQHFGDGTRLSIL
(X = any amino acid) 2127
MGPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSQNMNHEYMS
) ) WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
p chain w/WT signal | qo1 < peas6LVGFNOPORFGDGTRLS I LEDLRNVTPPKVSLFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2128
MAPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSONMNHEYMS
_ .| WYRODPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
B chain whalternative | v« v b 5 GLVGFNOPOHFGDGTRLS I LEDLRNVT PPKVS LFEP SKAETANK
signal  peptide,  CB | 5yn 11y c1 ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRL
(substituted) RVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2129
MHPQLLGYVVLCLLGAGPLEAQVTONPRYLITVTGKKLTVTCSQNMNHEYMS
. .| WYRQDPGLGLRQIYYSMNVEVTDKGDVPEGYKVSRKEKRNFPLILESPSPNQ
B chain w/alternative | ms1<peasGLVGFNOPORFGDGTRLS I LEDLRNVT P PKVSLFEPSKAETANK
signal ~ peptide,  CB | opnr1yCIARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLS SR
(substituted) RVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2130
[00307] In some embodiments, TCRO13 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has

the amino acid change R175H relative to the wild type p53 sequence. In some embodiments,

TCRO13 interacts with the neoantigen in the context of HLA-DRB1#13:01, as described in

International Publication No. WO 2020/264269, incorporated herein by reference in its entirety.
Table 6N. Amino acid sequences of TCR014

SEQ
Description Sequence 1D

NO:
CDR1a VSGNPY 1131
CDR2a. YITGDNLV 1132
CDR3a AVRDGSATSGTYKYT 1133
Va wio sienal oeptide | 25 VAP EDOVNVAEGNELTVKCTYSVSGNPYLEWYVOYPNRGLOFLLEYITG
S‘f‘ Vfai)PSlgna peplide | 1y KGSYGFRAEFNKSOTS FHLKKPSALYSDSALY FCAVRDGSATS GTYKY
(SignalP) IFGTGTRLKVLA 1134
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SEQ

Description Sequence ID
NO:

Va w/o signal peptide
AMGT)

AQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYLFWYVQYPNRGLOQFLLKYIT
GDNLVKGSYGFEAEFNKSQTSFHLKKPSALVSDSALYFCAVRDGSATSGTYK

YIFGTGTRLKVLA 1135
MXSAPISMLAMLFTLSGLRAQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYL
FWYVQYPNRGLOFLLKYITGDNLVKGSYGFEAEFNKSQTSFHLKKPSALVSD | 1136
Vo SALYFCAVRDGSATSGTYKYIFGTGTRLKVLA
(X = any amino acid) 1137
MASAPISMLAMLFTLSGLRAQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYL
o chain w/WT signal | T ¥VQYPNRGLOFLLKY ITGDNLVKGS YGFEARENKSQTSFHLKKP SALVSD
: SALYFCAVRDGSATSGTYKYIFGTGTRLKVLANIONPEPAVYQLKDPRSQDS | 1138
peptide, Co | o1, cLFTDFDSQINVPKTMES GTFITDKCVLDMKAMDS KSNGATAWSNQTS F'T
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1139
MHSAPISMLAMLFTLSGLRAQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYL
_ .| FWYVQYPNRGLOFLLKYITGDNLVKGS YGFEAEFNKSQTSFHLKKPSALVSD
o chain wialternative | o1 v peayRDGSATSGTYKYT FGTGTRLKVLANIONPEPAVYQOLKDPRSODS
signal  peptide,  Co | 17 o1 prDFDSOINVPKTMES GTFITDKCVLDMKAMDSKSNGAIAWSNOTS FT
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1140
CDRI1B SEHNR 2131
CDR2p FONEAQ 2132
CDR3p ASSPGLAYEQY 2133
) | DTGVSQDPRHKITKRGONVTFRCDPISEHNRLYWYRQTLGOGPEFLTYFONE
VB w/o signal peptide | 7 by oR11SDRFSAERPKGS FSTLEIORTEQOGDSAMYLCASSPGLAYEQYF
(SignalP) GPGTRLTVT 2134
) | DTGVSQDPRHKITKRGQONVTFRCDPISEHNRLYWYRQTLGOGPEFLTYFONE
VB w/o signal peptide | 51 gy oR11,SDRFSAERPKGSFSTLEIQRTEQGDSAMYLCASSPGLAYEQYF
(IMGT) GPGTRLTVT 2135
MXTSLLCWMALCLLGADHADTGVSQDPRHKITKRGONVTFRCDPISEHNRLY
WYRQTLGQGPEFLTYFONEAQLEKSRLLSDRFSAERPKGSFSTLEIQRTEQG | 2136
A DSAMYLCASSPGLAYEQYFGPGTRLTVT
(X = any amino acid) 2137
MGTSTLLCWMALCLLGADHADTGVSQDPRHKI TKRGONVTFRCDPISEHNRLY
) ) WYRQTLGQGPEFLTYFONEAQLEKSRLLSDRFSAERPKGSFSTLEIQRTEQG
B chain W/WT signal | o\t a5 5 PGLAYREOYFGPGTRLTVTEDLRNVT PPKVS LFEP SKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2138
MATSLLCWMALCLLGADHADTGVSQODPRHKITKRGONVTFRCDPISEHNRLY
. .| WYRQTLGQGPEFLTYFONEAQLEKSRLLSDRFSAERPKGSFSTLEIQRTEQG
P chain wialternative | psx 1 0asSPGLAYEOYFGPGTRLTVTEDLRNVTPPKVSLFEPSKAETANK
signal  peptide,  CB | 5yar1yCIARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRL
(substituted) RVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2139
MHTSLLCWMALCLLGADHADTGVSQDPRHKI TKRGONVTFRCDPISEHNRLY
. .| WYRQTLGQGPEFLTYFONEAQLEKSRLLSDRFSAERPKGSFSTLEIQRTEQG
B chain wialternative | o \v 1 casspPGLAYEQYFGPGTRLTVTEDLRNVTPPKVSLFEPSKAETANK
signal  peptide,  CB | 5ynm1y/c1ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2140
[00308] In some embodiments, TCRO14 interacts with and/or is specific for p53. In some
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embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change Y220C relative to the wild type p53 sequence. In some embodiments,

TCRO14 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2020/264269, incorporated herein by reference in its entirety.

Table 60. Amino acid sequences of TCRO15.

SEQ
Description Sequence ID
NO:
CDR1a DRGSOS 1141
CDR2a. IYSNGD 1142
CDR3a AWNSGGSNYKLT 1143
, | OOKEVEQNSGPLSVPEGAIASLNCTYSDRGSQOSFFWYRQYSGKSPELIMEIY
Vo w/o signal peptide | oo nrn GRFTAQLNKASOYVSLLIRDSOPS DSATYLCAWNSGGSNYKLTFG
(SignalP) KGTLLTVNP 1144
_ | OREVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIYS
Va w/o signal peptide | \epyppGRETAQINKASQYVSLLIRDSQPSDSATYLCAWNS GGSNYKLTFGK
(IMGT) GTLLTVNP 1145
MXSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGATIASLNCTYSDRGSQ
SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD | 1146
Vo SATYLCAWNSGGSNYKLTFGKGTLLTVNP
(X = any amino acid) 1147
MKSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSO
. ) SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain w/WT signal | o7 1ot 0 AWNSGGSNYKLTFGKGTLLTVNPNIONPEPAVYQOLKDPRSQDSTLC
peptide, Co | L FTDFDSQINVPKTMESGTFT TDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGEN
LLMTLRLWSS 1148
MASLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGATIASLNCTYSDRGSO
. .| SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain w/allernative | o0y cAuNSGGSNYKLTFGKGTLLTVNPNION PEPAVYOLKDPRSQDSTLC
signal  peptide,  Ca. | | prpppSOTNYPKTMES GTFI TDKCVLDMKAMDSKSNGATAWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFN
LLMTLRLWSS 1149
MHSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSO
. .| SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain wialternative | ¢, 11 cAUNSGGSNYKLTFGKGTLLTVNPNIONPEPAVYQLKDPRSODSTLC
signal  peptide,  Cot | | o1 EDSOTNVPRTMESGTFITDKCVL.DMKAMDS KSNGAT AWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGEN
LILMTLRLWSS 1150
CDR1p MNHEY 2141
CDR2B SVGEGT 2142
CDR3p ASSYSQAWGQPQH 2143
) | GVTQTPKFRVLKTGQSMTLLCAQDMNHEYMYWYRQODPGMGLRLIHYSVGEGT
VB w/o signal peptide | qaxcmyppGYNVSRLKKONFLLGLESAAPSOTSVYFCASSYSOAWGOPOHFG
(SignalP) DGTRLSIL 2144
NAGVTQTPKFRVLKTGQSMTLLCAQDMNHEYMYWYRQDPGMGLRLIHYSVGE
VB w/o signal peptide | GTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQTSVYFCASSYSQANGOPQH
(IMGT) FGDGTRLSIL
2145
MXLGLLCCGAFSLLWAGPVNAGVTQT PRKFRVLKTGQSMTLLCAQDMNHEYMY
VB WYRQDPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSO | 2146
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SEQ
Description Sequence ID
NO:
TSVYFCASSYSQAWGQPQHFGDGTRLSIL
(X = any amino acid) 2147

B chain w/WT signal

MSLGLLCCGAFSLLWAGPVNAGVTQTPKFRVLKTGQSMTLLCAQDMNHEYMY
WYRQDPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQ
TSVYFCASSYSQAWGQPQHFGDGTRLSILEDLRNVTPPKVSLFEPSKAEIAN

pe;g@e, q CB | KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2148
MALGLLCCGAFSLLWAGPVNAGVTQT PKFRVLKTGQOSMTLLCAQDMNHE YMY
hain w/alternative | #YRODEGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESARRSO
e lm W t‘derna (‘:’e TSVYFCASSYSOAWGOPOHFGDETRLS T LEDLRNVT PPKVSLFEPSKAETAN
Slggat_t tpzpl ¢, CB | KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2149
MHLGLLCCGAFSLLWAGPVNAGVTQT PKFRVLKTGOSMTLLCAQDMNHEYMY
_ .| WYRODPGMGLRLIHYSVGEGTTAKGEVPDGYNVSRLKKONFLLGLESAAPSQ
B chain w/alternative
ool o g | [SVYECASSYSOAWGOPOHFGDGTRLS I LEDLRNVTPPKVSLFEPSKAEIAN
Slgga‘ p(eip“ ¢, CB | KOKATLVCLARGFFPDHVELSWWUNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2150
[00309] In some embodiments, TCRO15 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change Y220C relative to the wild type p53 sequence. In some embodiments,

TCRO15 interacts with the neoantigen in the context of HLA-DRB1*04:01:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6P. Amino acid sequences of TCRO016.

SEQ
Description Sequence D
NO:
CDR1a VSGNPY 1151
CDR2a YITGDNLV 1152
CDR3a AVRVWDYKLS 1153
. | OSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYLFWYVQYPNRGLOFLLKYITG
Vo w/o signal peptide | py1x csyGFEARFNKSQTS FHLKKPSALVS DSALYFCAVRVIDYKLSFGAG
(SignalP) TTVTVRA 1154
, | AQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYLEWYVQYPNRGLOFLLKYIT
Vo wio signal peptide | -pyurxesvGFEARFNKSOTS FHLKKP SALVS DSALY FCAVRVIWDYKLSFGA
(IMGT) GTTVTVRA 1155
MXSAPISMLAMLFTLSGLRAQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYL
FWYVQYPNRGLOFLLKYITGDNTLVKGSYGFEAEFNKSQTSFHLKKPSALVSD | 1156
Vo SALYFCAVRVWDYKLSFGAGTTVTVRA
(X = any amino acid) 1157
. ] MASAPISMLAMLFTLSGLRAQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYL
o chain w/WT signal | cooo~70y PNRGLOFLLKY I TGDNLVKGS YGFEAEFNKSOTS FHLKKPSALVSD
peptide, Co | S ALYFCAVRVWDYKLSFGAGTTVTVRANIONPEPAVYOLKDPRSQDSTLCLE | 1158
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SEQ
Description Sequence ID
NO:
(substituted) TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQODIF

KETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGENLL

MTLRLWSS 1159
MHSAPISMLAMLFTLSGLRAQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYL
. .| FWYVQYPNRGLOFLLKYITGDNLVKGSYGFEAEFNKSQTSFHLKKPSALVSD
o chain w/alternative | o1 peayvRVIDYKLS FGAGTTVTVRANTONPEPAVYOLKDPRSODSTLCLF
signal  peptide,  Co | 1pppgoTNVPRTMESGTFT TDKCVTL.DMKAMDSKSNGATAWSNOTSFTCODT F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLL
MTLRLWSS 1160
CDRI1B LNHDA 2151
CDR2p SOIVND 2152
CDR3p ASSISAGGDGYT 2153
] | GITOSPKYLFRKEGONVTLSCEQNLNHDAMYWYRQDPGOGLRLIYYSQIVND
VB w/o signal peptide | oy cpTARGYSVSREKKES FPLTVTSAOKNPTAFYLCASS I SAGGDGYTFGS
(SignalP) GTRLTVV 2154
] | DGGITQSPKYLFRKEGQONVTLSCEQNLNHDAMYWYRQODPGQGLRLIYYSQIV
VB wlo signal peptide | \ppokGpTARGYSVSREKKES FPLTVTSAQKNPTAFYLCASSI SAGGDGYTE
(IMGT) GSGTRLTVV 2155
MXNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVTSAQKND | 2156
VB TAFYLCASSISAGGDGYTFGSGTRLTVV
(X = any amino acid) 2157
MSNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
) ) WYRQODPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVT SAQKNP
B chain w/WT signal | 1701 0 55T SAGEDGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2158
MANQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
_ .| WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVTSAQKNP
B chain wialternative | 151 0 ASSTSAGGDGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAETANK
signal  peptide,  CB | 5y nm1y/cARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2159
MHNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
. .| WYRODPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVTSAQKNP
B chain wialternative | 1, o1 0A 58T SAGGDGYTFGSGTRLTVVEDLRNVT PPKVSLFEPSKAETANK
signal ~ peptide,  CB | oxa71yc1ARGFFPDHVELSWWYNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTON I SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2160
[00310] In some embodiments, TCRO16 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has

the amino acid change Y220C relative to the wild type p53 sequence. In some embodiments,

TCRO16 interacts with the neoantigen in the context of HLA-DRB3*02:02, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6Q. Amino acid sequences of TCRO017.
SEQ
Description Sequence D
NO:
CDR1a TSGFNG 1161
CDR2a NVLDGL 1162
CDR3a AVKWTGGFKTI 1163

Vo w/o signal peptide
(SignalP)

QNIDQPTEMTATEGAIVQINCTYQTSGENGLEFWYQQHAGEAPTFLSYNVLDG
LEEKGRESSFLSRSKGYSYLLLKELQMKDSASYLCAVKWTGGFKTIFGAGTR

LEFVKA 1164
. | GCONIDQPTEMTATEGATIVQINCTYQTSGFNGLFWYQQHAGEAPTFLSYNVLD
Vo w/o signal peptide | o7 ppy GRFSSFLSRSKGYSYLLLKELQMKDSAS YLCAVKWTGGFKTT FGAGT
(IMGT) RLEVKA 1165
MXGVFLLYVSMKMGGTTGONIDQPTEMTATEGAIVQINCTYQTSGEFNGLEWY
QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELQOMKDSASYL | 1166
Vo CAVKWTGGFKT I FGAGTRLFVKA
(X = any amino acid) 1167
MWGVFLLYVSMKMGGTTGON I DQPTEMTATEGAIVQINCTYQTSGFNGLEWY
) ) QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
o chain w/WT signal
: CAVKWTGGFKTIFGAGTRLFVKANIQNPEPAVYQLKDPRSQDSTLCLFTDFD
peptide, Co | 50INVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTS FTCODT FKETN
(substituted) ATYPSSDVPCDATLTEKS FETDMNLNFONTLVIVLRILLLKVAGFNLLMTLR
LWSS 1168
MAGVFLLYVSMKMGGTTGONIDQPTEMTATEGAIVQINCTYOTSGFNGLEWY
. .| QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
o chain wialternative | .,y xyrcGFKTT FGAGTRLEVKANTONPEPAVYOLKDPRSQDSTLCLETDED
signal ~ peptide,  Co | o1 Ny pRTMES GTFTTDKCVLDMKAMDS KSNGATAWSNQTS FTCODT FKETN
(substituted) ATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGFNLLMTLR
LWSS 1169
MHGVFLLYVSMKMGGTTGONIDQPTEMTATEGAIVQINCTYQTSGFNGLEWY
_ .| QQHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
o chain wialternative | -,y xyrGGFKTT FGAGTRLEVKANTONPEPAVYOLKDPRSQDSTLCLETDED
signal  peptide,  Co | 501\ pPRTMESGTFITDKCVLDMKAMDS KSNGATAWSNOTS FTCODT FKETN
(substituted) ATYPSSDVPCDATLTEKS FETDMNLNFONTLVIVLRILLLKVAGFNLLMTLR
LWSS 1170
CDRI1B MNHEY 2161
CDR2B SVGAGI 2162
CDR3p ASSYRESHYGYT 2163
) | GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRODPGMGLRLIHYSVGAGT
VB w/o signal peptide | 10 cpypNGYNVSRSTTEDFPLRLLSARPSQTSVYFCASSYRESHYGYTFGS
(SignalP) GTRLTVV 2164
. | NAGVTQTPRFQVLKTGQSMTLOCAQDMNHEYMSWYRQDPGMGLRL THY SVGA
VB w/o signal peptide | 1 1poGEyPNGYNVSRSTTEDFPLRLLSAAPSOTSVYFCASSYRESHYGYTF
(IMGT) GSGTRLTVV 2165
MXIGLLCCAALSLLWAGPVNAGVTQTPKFQVLKTGQSMTLOCAQDMNHEYMS
WYRQDPGMGLRLIHYSVGAGITDQGEVPNGYNVSRSTTEDFPLRLLSAAPSO | 2166
VB TSVYFCASSYRESHYGYTFGSGTRLTVV
(X = any amino acid) 2167
MSIGLLCCAALSLLWAGPVNAGVTQTPRFQVLKTGQSMTLOCAQDMNHEYMS
) ) WYRQDPGMGLRLIHYSVGAGITDQGEVPNGYNVSRSTTEDFPLRLLSAAPSQ
B chain W/WT signal | o/ b s sYRESHYGYTFGSGTRLTVVEDLRNVT PPKVS LFEP SKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2168
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MATIGLLCCAALSLLWAGPVNAGVTQTPKFQVLKTGQSMTLQCAQDMNHEYMS
WYRQDPGMGLRLIHYSVGAGITDQGEVPNGYNVSRSTTEDFPLRLLSAAPSQ
TSVYFCASSYRESHYGYTFGSGTRLTVVEDLRNVTPPKVSLEFEPSKAETIANK

signal  peptide,  CB | oxar1yCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2169
MHIGLLCCAALSLLWAGPVNAGVTQTPKFQVLKTGQSMTLOCAQDMNHEYMS
. .| WYRODPGMGLRLIHYSVGAGITDQOGEVPNGYNVSRSTTEDFPLRLLSAAPSQ
B chain wialternative | 1\ peasSYRESHYGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAETANK
signal — peptide,  CB | oxa 1301 ARGFFPDHEVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2170
[00311] In some embodiments, TCRO17 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change G245S relative to the wild type p53 sequence. In some embodiments,

TCRO17 interacts with the neoantigen in the context of HLA-DRB3*02:02, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6R. Amino acid sequences of TCR018.

SEQ
Description Sequence D
NO:
CDR1a YGGTVN 1171
CDR2a YFSGDPLV 1172
CDR3q AVKGDYKLS 1173
. | OSVSQHNHHVILSEAASLELGCNYSYGGTVNLFWYVQYPGOHLOLLLKYFSG
Vo w/o signal peptide | 1oy kG TKGFEAEFTKSKFS FNLRKPSVOWS DTAEYFCAVKGDYKLS FGAGT
(SignalP) TVTVRA 1174
. | AQSVSQHNHEVILSEAASLELGCNYSYGGTVNLFWYVQYPGOHLOLLLKYFS
Vo w/o signal peptide | p b1y KGTKGFEARFTKSKFSFNLRKPSVOWSDTAEYFCAVKGDYKLSFGAG
(IMGT) TTVTVRA 1175
MXTLLLIPVLGMI FALRDARAQSVSQHNHHVILSEAASLELGCNYSYGGTVNL
FWYVQYPGOHLOLLLKYFSGDPLVKGIKGFEAEFIKSKFSFNLRKPSVOWSD | 1176
Vo TAEYFCAVKGDYKLSFGAGTTVTVRA
(X = any amino acid) 1177
MLLLLIPVLGMIFALRDARAQSVSQHNHAVILSEAASLELGCNYSYGGTVNL
) ) FWYVQYPGOHLOLLLKYFSGDPLVKGIKGFEAEFIKSKFSFNLRKPSVOWSD
o chain w/WT signal
: TAEYFCAVKGDYKLSFGAGTTVTVRANIONPEPAVYQLKDPRSQDSTLCLET
peptide, Co | DFDPSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONTLLVIVLRI LLLKVAGFNLLM
TLRLWSS 1178
MALLLIPVLGMIFALRDARAQSVSQHNHHVILSEAASLELGCNYSYGGTVNL
. .| FWYVQYPGOHLOLLLKYFSGDPLVKGIKGFEAEFIKSKFSFNLRKPSVOWSD
o chain w/alternative | ma e peavRGDYRLS FGAGTTVTVRANT ONPEPAVYQOLKDPRSODSTLCLET
signal  peptide,  Co | b ppsoTNYPKTMESGTFI TDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLM
TLRLWSS 1179
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SEQ
Description Sequence ID
NO:
MHLLLIPVLGMIFALRDARAQSVSQHNHHVILSEAASLELGCNYSYGGTVNL
‘ .| FWYVQYPGQHLOLLLKYFSGDPLVKGIKGFEAEFIKSKFSFNLRKPSVOWSD
o chain wialternative | 1, by peayKGDYKLS FGAGTTVTVRANTON PEPAVYOLKDPRSQDSTLCLET
signal  peptide,  Col | pppsoTNYPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLM
TLRLWSS 1180
CDRI1B SGHAT 2171
CDR2B FONNGV 2172
CDR3p ASSLVNTEAF 2173
] | GVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGOGPKLLIQFQNNGY
VB w/o signal peptide | \/pp oo pKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASS LVNTEAFFGOG
(SignalP) TRLTVV 2174
) | EAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQOI LGOGPKLLIQFONN
VB w/o signal peptide | i~ /npso1 PRDRFSAERLKGVDSTLKIOPAKLEDSAVYLCASSLVNTEAFFG
(IMGT) OGTRLTVV 2175
MXTRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE | 2176
VB DSAVYLCASSLVNTEAFFGQGTRLTVV
(X = any amino acid) 2177
MGTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
i ) WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
B chain w/WT signal
. DSAVYLCASSLVNTEAFFGQGTRLTVVEDLRNVTPPKVSLFEPSKAEIANKQ
peptide, CB | KATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGT
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2178
MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
. .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
B chain walternative | <7 1 ca ST YNTEAFFGOGTRLTVVEDLRNVTPPKVS LFEPSKAETANKO
signal  peptide,  CB | ya71,ycARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGI
TSASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2179
MHTRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
. | WYQOILEOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
B chain wialternative | ooy 1 cas ST UNTEAFFGOGTRLTVVEDLRNVTPPKVS LEFEPSKAETANKQ
signal  peptide,  CB | x» 11y CLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGT
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2180
[00312] In some embodiments, TCRO18 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change G245S relative to the wild type p53 sequence. In some embodiments,

TCRO18 interacts with the neoantigen in the context of HLA-DRB3*02:02, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6S. Amino acid sequences of TCRO019.

SEQ
Description Sequence D

NO:
CDR1a TRDTTYY 1181
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SEQ

Description Sequence ID
NO:
CDR2a. RNSEFDEQN 1182
CDR3q, ALSEGGSNYKLT 1183

Va w/o signal peptide
(SignalP)

QKVTQAQTEISVVEKEDVTLDCVYETRDTTYYLFWYKQPPSGELVFLIRRNS
FDEQNEISGRYSWNFQKSTSSFNFTITASQVVDSAVYFCALSEGGSNYKLTF

GKGTLLTVNP 1184
. | AOKVTQAQTEISVVEKEDVTLDCVYETRDTTYYLEWYKQPPSGELVELIRRN
Vo w/o signal peptide | ppponRTSGRYSHNFOKSTSSFNFTITASQVVDSAVYFCALSEGGSNYKLT
(IMGT) FGKGTLLTVNP 1185
MXTASLLRAVIASICVVSSMAQKVTQAQTEISVVEKEDVTLDCVYETRDTTY
YLFWYKQPPSGELVFLIRRNSFDEQNEI SGRYSWNFQKSTSSFNFTITASQV | 1186
Vo VDSAVYFCALSEGGSNYKLTFGKGTLLTVNP
(X = any amino acid) 1187
MLTASLLRAVIASICVVSSMAQKVTQAQTEISVVEKEDVTLDCVYETRDTTY
) ) YLFWYKQPPSGELVFLIRRNSFDEQNEISGRYSWNFQKSTSSENFTITASQV
o chain w/WT signal | \po v FeATSEGGSNYKLTFGKGTLLTVNPNTONPEPAVYOLKDPRSODST
peptide, Co | [cLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTC
(substituted) QDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1188
MATASLLRAVIASICVVSSMAQKVTQAQTEISVVEKEDVTLDCVYETRDTTY
_ .| YLFWYKQPPSGELVFLIRRNSFDEQNEISGRYSWNFQKSTSSENFTITASQV
o chain w/alternative
; : VDSAVYFCALSEGGSNYKLTFGKGTLLTVNPNIQNPEPAVYQLKDPRSQDST
signal  peptide,  Ca. | 1 o1 prp RS OTNVPKTMES GTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTC
(substituted) QODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1189
MHTASLLRAVIASICVVSSMAQKVTQAQTEILSVVEKEDVTLDCVYETRDTTY
. .| YLFWYKQPPSGELVFLIRRNSFDEQNEISGRYSWNFQOKSTSSENFTITASQV
o chain w/alternative | | pr v reATSEGGSNYKLTFGKGTLLTVNPNTONPEPAVYOLKDPRSODST
signal  peptide,  Ca. | 1oy prpFPSOTNVPKTMES GTFITDKCVI,DMKAMDSKSNGAT AWSNQTS FTC
(substituted) QDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1190
CDRI1B LNHNV 2181
CDR2B YYDKDF 2182
CDR3p ATSRELRGNEQF 2183
) | DAMVIQNPRYQVTQFGKPVTLSCSOT LNHNVMYWYQOKSSOAPKLLFHYYDK
VB w/o signal peptide | oynpa DT PDNFOSRRENTS FCFLDI RS PGLGDAAMYLCATSRELRGNEQFF
(SignalP) GPGTRLTVL 2184
. | DAMVIQNPRYQVTQFGKPVTLSCSQT LNHNVMYWYQQKSSQAPKLLFHYYDK
VB wlo signal peptide | b ryypaDTPDNFOSRRPNTS FCFLDI RS PGLGDAAMY LCATS RELRGNEQFF
(IMGT) GPGTRLTVL 2185
MXPGLLHWMALCLLGTGHGDAMVIQNPRYQVTQFGKPVTLSCSQTLNHNVMY
WYQQKSSQAPKLLFHYYDKDFNNEADT PDNFQSRRPNTSFCFLDIRSPGLGD | 2186
VB AAMYLCATSRELRGNEQFFGPGTRLTVL
(X = any amino acid) 2187
MGPGLLHWMALCLLGTGHGDAMVIQNPRYQVTQFGKPVTLSCSQTLNHNVMY
) ) WYQQKSSQAPKLLFHYYDKDFNNEADT PDNFOSRRPNTSFCFLDIRSPGLGD
B chain w/WT signal | ;o1 AT SRELRGNEQFFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2188
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MAPGLLHWMALCLLGTGHGDAMVIQNPRYQVTQFGKPVTLSCSQTLNHNVMY
WYQQKSSQAPKLLFHYYDKDFNNEADTPDNFQSRRPNTSFCFLDIRSPGLGD
AAMYLCATSRELRGNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAEIANK

signal  peptide,  CB | oxar1yCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2189
MHPGLLHWMALCLLGTGHGDAMVIQNPRYQVTQFGKPVTLSCSQTLNHNVMY
. .| WYQOKSSOAPKLLFHYYDKDFNNEADTPDNFQSRRPNTSFCFLDIRSPGLGD
B chain w/alternative | » o1 s RELRGNEOFFGPGTRLTVLEDLRNVTPPKVS LFEPSKAETANK
signal  peptide,  CB | o xa13/0TARGFFPDEVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2190
[00313] In some embodiments, TCRO19 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change G245S relative to the wild type p53 sequence. In some embodiments,

TCRO19 interacts with the neoantigen in the context of HLA-DRB3*02:02, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6T. Amino acid sequences of TCR020.

SEQ
Description Sequence D
NO:
CDRI1a DRGSQS 1191
CDR2a IYSNGD 1192
CDR3q AVNDAGNMLT 1193
] ] QOOKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIY
Vo - without  signal | o en ke D GRFTAOLNKASOYVSLLT RDSOPSDSATYLCAVN DAGNMLTFGGG
peptide (SignalP) TRLMVKP 1194
. ] OKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIYS
Vo without signal | o hy e GRETAQLNKASQYVSLLTRDSQPSDSATYLCAVNDAGNMLTFGGGT
peptide IMGT) RLMVKP 1195
MXSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSO
SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD | 1196
Vo SATYLCAVNDAGNMLT FGGGTRLMVKP
(X = any amino acid) 1197
MKSLRVLLVI LWLOLSWVWSQQKEVEQNSGPLSVPEGATASLNCTYSDRGSO
o chainwith W signal | SFFV7¥RQYSGKSEELIMFTYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
; SATYLCAVNDAGNMLT FGGGTRLMVKPNIQONPEPAVYQLKDPRSQDSTLCLF
peptide, Co | rpFDSQINVPKTMESGTFITDKCVLDMKAMDS KSNGATAWSNOTSFTCODI F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1198
MASLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSO
o chain with | SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
alternative signal | SATYLCAVNDAGNMLTFGGGTRLMVKPNIQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQDIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLL
MTLRLWSS 1199
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SEQ
Description Sequence ID
NO:
MHSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
o chain with | SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
alternative signal | SATYLCAVNDAGNMLTFGGGTRLMVKPNIQNPEPAVYQLKDPRSQDSTLCLE
peptide. Co | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLL
MTLRLWSS 1200
CDRI1B DEFQATT 2191
CDR2p SNEGSKA 2192
CDR3B SAAGQANTEAF 2193
i i GSGLGAVVSQHPSWVICKSGTSVKIECRSLDFQATTMFWY RQFPKQSLMLMA.
VB without signal | qoypcokATYROGVEKDKFLINHASLTLSTLTVTSAHPEDS SFYTCSAAGOA
peptide (SignalP) NTEAFFGOGTRLTVV 2194
. i GAVVSQHPSWVICKSGTSVKIECRS LDFOATTMFWYRQFPKQOSLMLMATSNE
VB without signal | ~qprmoroGYVEKDKFLINHASLTLSTLTVT SAHPEDS SFYTCSAAGOANTEA
peptide (IMGT) FFGQGTRLTVV 2195
MXLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL | 2196
VB TVTSAHPEDSSFYICSAAGOANTEAFFGQGTRLTVV
(X = any amino acid) 2197
MLLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with WT signal | TVTSAHPEDSSFYICSAAGOANTEAFFGQGTRLTVVEDLRNVTPPKVSLFEP
peptide, Cp | SKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNY
(substituted) SYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAE
AWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKN
S 2198
MALLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYTCSAAGQANTEAFFGQGTRLTVVEDLRNVTPPKVSLFEP
signal peptide, CP | SKAETANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNY
(substituted) SYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAE
AWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKREN
S 2199
MHLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYTCSAAGQANTEAFFGQGTRLTVVEDLRNVTPPRVSLFEP
signal peptide, CP | SKAETANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNY
(substituted) SYCLSSRLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGSPKPVTONISAE
AWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKREN
S 2200
[00314] In some embodiments, TCR020 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change G245S relative to the wild type p53 sequence. In some embodiments,

TCRO20 interacts with the neoantigen in the context of HLA-DRB3*02:02, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6U. Amino acid sequences of TCR021.
SEQ
Description Sequence D
NO:
CDRl1a TRDTTYY 1201
CDR2a RNSFDEQN 1202
CDR3a ALSEVDSGNTPLV 1203
. . OKVTQAQTEISVVEKEDVTLDCVYETRDTTYYLFWYKQPPSGELVFLIRRNS
Vo without signal

peptide (SignalP)

FDEQNEISGRYSWNFQKSTSSEFNFTITASQVVDSAVYFCALSEVDSGNTPLV

FGKGTRLSVIA 1204
. ] AQKVTQAQTEISVVEKEDVTLDCVYETRDTTYYLFWYKQPPSGELVFLIRRN
Vo without signal | spnpoNETSGRYSWNFOKSTSSFNFTTTASOVVDSAVY FCALSEVDSGNTPL
peptide IMGT) VFGKGTRLSVIA 1205
MXTASLLRAVIASICVVSSMAQKVTOAQTEI SVVEKEDVTLDCVYETRDTTY
YLFWYKQPPSGELVFLIRRNSFDEQNEI SGRYSWNFQOKSTSSFNFTITASQV | 1206
Vo VDSAVYFCALSEVDSGNTPLVFGKGTRLSVIA
(X = any amino acid) 1207
MLTASLLRAVIASICVVSSMAQKVTQOAQTEI SVVEKEDVTLDCVYETRDTTY
o ) YLFWYKQPPSGELVFLIRRNSFDEQNEI SGRYSWNFQKSTSSFNFTITASQV
achainwith WT signal | /p v p AT SEVDSGNTPLVFGKGTRLSVIANTONPEPAVYOLKDPRSQDS
peptide, Co | LCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFT
(substituted) CQDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVI VLRI LLLKVA
GFNLLMTLRLWSS 1208
MATASLLRAVIASICVVSSMAQKVTOAQTEISVVEKEDVTLDCVYETRDTTY
o chain with | YLFWYKQPPSGELVFLIRRNSFDEQNEI SGRYSWNFOKSTSSFNFTITASQV
alternative signal | VDSAVYFCALSEVDSGNTPLVFGKGTRLSVIANTONPEPAVYQLKDPRSQDS
peptide. Co | TLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFT
(substituted) CQODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1209
MHTASLLRAVIASICVVSSMAQKVTQAQTEI SVVEKEDVTLDCVYETRDTTY
o chain with | YLFWYKQPPSGELVFLIRRNSFDEQNEI SGRYSWNFQKSTSSFNFTITASQV
alternative signal | VDSAVYFCALSEVDSGNTPLVFGKGTRLSVIANTIQONPEPAVYQLKDPRSQDS
peptide, Co | TLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFT
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVI VLRI LLLKVA
GFNLLMTLRLWSS 1210
CDRI1B SGDLS 2201
CDR2B YYNGEE 2202
CDR3p ASSVGSSSSTDTQY 2203
i ] GVTQTPKHLITATGORVILRCSPRSGDLSVYWYQQSLDQCLOFLIQYYNGEE
VB without signal | oo N1 ERFSAQOFPDLHSELNLSSLELGDSALYFCASSVGSSSSTDTOYF
peptide (SignalP) GPGTRLTVL 2204
] ] DSGVTQTPKHLITATGQRVTLRCSPRSGDLSVYWYQQSLDOGLOFLIQYYNG
VB without signal | pppakaNTLERFSAQQFPDLESELNLS SLELGDSALYFCASSVGSSSSTDTO
peptide (IMGT) YFGPGTRLTVL 2205
MXHFRLLCCVAFCLLGAGPVDSGVTQT PKHLITATGORVTLRCS PRSGDLSV
YWYQQSLDQGLOFLIQYYNGEERAKGNI LERFSAQQFPDLHSELNLSSLELG | 2206
VB DSALYFCASSVGSSSSTDTQYFGPGTRLTVL
(X = any amino acid) 2207
MGFRLLCCVAFCLLGAGPVDSGVTQTPRALI TATGORVTLRCS PRSGDLSVY
. . WYQOSLDOGLQFLIQYYNGEERAKGN I LERFSAQQFPDLHSELNLSSLELGD
Bchainwith WT signal | o7 o roa55vGSSSSTDTOYFGPGTRLTVLEDLRNVTPPKVSLFEP SKAETA
peptide, CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON I SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2208
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SEQ
Description Sequence ID
NO:
MAFRLLCCVAFCLLGAGPVDSGVTQTPKHLI TATGORVTLRCSPRSGDLSVY
L .| WYQOSLDOGLOFLIQYYNGEERAKGNT LERFSAQQFPDLHSELNLSSLELGD
B chain withalternative | 7 ¢ poaSsvGSSSSTDTOYFGPGTRLTVLEDLRNVTPPKVS LFEP SKAETA
signal ~ peptide,  CB | yxoxaTIVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2209
MHFRLLCCVAFCLLGAGPVDSGVTQTPKHLI TATGQRVTLRCSPRSGDLSVY
. .| WYQQOSLDOGLOFLIQYYNGEERAKGNILERFSAQQFPDLHSELNLSSLELGD
pchainwithalternative | o 1< rea 5 svGsSSSTDTOYFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETA
signal -~ peptide,  CB | \xopaT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2210
[00315] In some embodiments, TCRO21 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO21 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6V. Amino acid sequences of TCR022.

SEQ
Description Sequence D
NO:
CDRI1a NTAFDY 1771
CDR2a IRPDVSE 1772
CDR3q AAEAGNHRGSTLGRLY 1773
. | OOKEKSDQOQVKQSPQSLIVQKGGISIINCAYENTAFDYFPWYQQOFPGKGPA
Vo w/o signal peptide | 11 1 1 RpOVSEKKEGRFTT S FNKSAKOFSLHIMDSQPGDSATYFCAAEAGNH
(SignalP) RGSTLGRLYFGRGTQLTVWP 1774
. | QOOVKQSPQSLIVQKGGISIINCAYENTAFDYFPWYQQFPGKGPALLIAIRP
Vo w/o signal peptide | pyoprKEGRFTT SFNKSAKQFS LHIMDSQPGDSATYFCAREAGNHRGSTLGR
(IMGT) LYFGRGTQLTVWP 1775
MXKILGASFLVLWLOLCWVSGQOKEKSDQOOVKQSPOSLIVOKGGISIINCA
YENTAFDYFPWYQQFPGKGPALLIAIRPDVSEKKEGRFTISFNKSAKQFSLH | 1776
Vo IMDSQPGDSATYFCAAEAGNHRGSTLGRLYFGRGTQLTVWP
(X = any amino acid) 1777
MDKILGASFLVLWLQLCWVSGQOKEKSDQOOVKQOS POSLIVORGGI ST INCA
. . YENTAFDYFPWYQQFPGKGPALLIAIRPDVSEKKEGRFTISFNKSAKQFSLH
achainwith WT signal | /oo pcpsa Ty FCAARAGNHRGSTLGRLYFGRGTOLTVWEN T ONPEPAVYOQ
peptide, Co | 1 KDPRSODSTLCLFTDFDSOINVPKTMES GTFITDKCVLDMKAMDSKSNGAT
(substituted) AWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIV
LRILLLKVAGFNLLMTLRLWSS 1778
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SEQ
Description Sequence ID
NO:
MAKILGASFLVLWLOLCWVSGQOKEKSDQOOVKQS POSLIVQKGGISIINCA
o chain with | YENTAFDYFPWYQQFPGKGPALLIAIRPDVSEKKEGRFTISFNKSAKQFSLH
alternative signal | IMDSQPGDSATYFCAAEAGNHRGSTLGRLYFGRGTQLTVWPNIQNPEPAVYQ
peptide. Co | LKDPRSQDSTLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAT
(substituted) AWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIV
LRILLLKVAGFNLLMTLRLWSS 1779
MHKILGASFLVLWLOLCWVSGQOKEKSDQOQOVKQS PQSLIVQKGGLSIINCA
o chain with | YENTAFDYFPWYQQFPGKGPALLIAIRPDVSEKKEGRFTISFNKSAKQFSLH
alternative signal | IMDSQPGDSATYFCAAEAGNHRGSTLGRLYFGRGTQLTVWPNIQNPEPAVYQ
peptide. Co | LKDPRSQDSTLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAT
(substituted) AWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIV
LRILLLKVAGFNLLMTLRLWSS 1780
CDR1p SGHRS 2771
CDR2B YFSETQ 2772
CDR3p ASSLAAGGYFNEQF 2773
] | GVTQTPRYLIKTRGQQVTLSCSPISGHRSVSWYQQTPGOGLOFLFEYFSETQ
VB w/o signal peptide | oy cnrpGRFSGROFSNSRS EMNVSTLELGDSALYLCAS S LAAGGYFNEQFF
(SignalP) GPGTRLTVL 2774
] | KAGVTQTPRYLIKTRGQQVTLSCSPISGHRSVSWYQQOTPGOGLOFLFEYFSE
VB w/o signal peptide | 1k eNFPGRESGROFSNSRSEMNVSTLELGDSALYLCASSLAAGGYFNEQ
(IMGT) FFGPGTRLTVL 2775
MXSRLLCWVLLCLLGAGPVKAGVTQTPRYLIKTRGQOVTLSCSPISGHRSVS
WYQQTPGQGLOFLFEYFSETQRNKGNFPGRFSGROFSNSRSEMNVSTLELGD | 2776
VB SALYLCASSLAAGGYFNEQFFGPGTRLTVL
(X = any amino acid) 2777
MGSRLLCWVLLCLLGAGPVKAGVTQTPRYLIKTRGQOVTLSCSPISGHRSVS
. ) WYQQTPGQGLOFLFEYFSETQRNKGNFPGRFSGROFSNSRSEMNVSTLELGD
Pchain with WT signal | o1 <1 02 5 s1AAGGYFNEQFFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETA
peptide, CB | NKQKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2778
MASRLLCWVLLCLLGAGPVKAGVTQTPRYLIKTRGOOVTLSCSPISGHRSVS
. .| WYQQTPGQGLOFLFEYFSETQRNKGNFPGRFSGRQFSNSRSEMNVSTLELGD
B chainwithalternative | o1 o1« A 551AAGGYFNEQFFGPGTRLTVLEDLRNVTE PKVSLFEPSKAETA
signal  peptide,  CB | \yoKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2779
MHSRLLCWVLLCLLGAGPVKAGVTQTPRYLIKTRGQOVTLSCSPISGHRSVS
. .| WYQOTPGOGLOFLFEYFSETQRNKGNFPGRFSGRQFSNSRSEMNVSTLELGD
pchainwithalternative | - 1<t 02 5 s1AAGGYFNEQFFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETA
signal ~ peptide,  CB | \xoraT1,yCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2780
[00316] In some embodiments, TCR022 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12D relative to the wild type KRAS sequence. In some embodiments,

TCRO22 interacts with the neoantigen in the context of HLA-A*11:01, as described in

International Publication No. WO 2021/163434, incorporated herein by reference in its entirety.
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Table 6W. Amino acid sequences of TCR023.
SEQ
Description Sequence D
NO:
CDR1a NSAFQY 1221
CDR2a TYSSGN 1222
CDR3a AMTSPYNNNDMR 1223
. . QQKEVEQDPGPLSVPEGAIVSLNCTYSNSAFQYFMWYRQYSRKGPELLMYTY
Vo without signal

peptide (SignalP)

SSGNKEDGREFTAQVDKSSKYISLEFIRDSQPSDSATYLCAMTSPYNNNDMREG

AGTRLTVKP 1224
] ] OKEVEQDPGPLSVPEGAIVSLNCTYSNSAFQYFMWYRQYSRKGPELLMYTYS
Vo without signal | oy ppGRFTAQVDKS SKYTSLFTRDSQPSDSATYLCAMTS PYNNNDMREGA
peptide (IMGT) GTRLTVKP 1225
MXKSLRVLLVILWLOLSWVWSQQKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS | 1226
Vo DSATYLCAMTSPYNNNDMRFGAGTRLTVKP
(X = any amino acid) 1227
MCKSLRVLLVILWLQLSWVWSQQOKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
o ) QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS
a.chain with WT signal | 1o 1y 1 cAMT S PYNNNDMRFGAGTRLTVKPN I ONPEPAVYQOLKDPRSODSTL
peptide, Co | cLFTDFDSQINVPKTMES GTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1228
MAKSLRVLLVILWLOLSWVWSQQOKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
o chain with | QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS
alternative signal | DSATYLCAMTSPYNNNDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTL
peptide, Co, | CLETDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1229
MHKSLRVLLVILWLOLSWVWSQQOKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
o chain with | QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS
alternative signal | DSATYLCAMTSPYNNNDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTL
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFQNLLVIVLRILLLKVAGF
NLLMTLRLWSS 1230
CDRI1p DFQATT 2221
CDR2B SNEGSKA 2222
CDR3p SGGLEEAARQFT 2223
i ] GSGLGAVVSQHPSWVICKSGTSVKIECRSLDFQATTMFWY RQFPKQSLMLMA
VB without signal | poypcokaATYROGVEKDKFLINHAS LTLSTLTVTSAHPEDS SFYICSGGLEE
peptide (SignalP) AARQFIGPGTRLTVL 2224
] ] GAVVSQOHPSWVICKSGTSVKIECRS LDFOATTMFWYRQFPKQS LMLMATSNE
VB without signal | oy aryEOGVEKDKFLINHASLTLSTLTVTSAHPEDSSFYTCSGGLEEAARQ
peptide (IMGT) FIGPGTRLTVL 2225
MXLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL | 2226
VB TVTSAHPEDSSFYICSGGLEEAARQFIGPGTRLTVL
(X = any amino acid) 2227
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SEQ
Description Sequence ID
NO:
MLLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FQATTMFWYRQFPKQSL.MLMATSNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with WT signal | TVTSAHPEDSSFYICSGGLEEAARQFIGPGTRLTVLEDLRNVTPPKVSLFEP
peptide, CP | SKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNY
(substituted) SYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQNT SAE
AWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKN
S 2228
MALLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FQATTMFWYRQFPKQST.MLMATSNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYICSGGLEEAARQFIGPGTRLTVLEDLRNVTPPKVSLFEP
signal peptide, Cp | SKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNY
(substituted) SYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQNT SAE
AWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKN
S 2229
MHLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FQATTMFWYRQFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYICSGGLEEAARQFIGPGTRLTVLEDLRNVTPPKVSLFEP
signal peptide, Cp | SKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNY
(substituted) SYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQNISAE
AWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKN
S 2230
[00317] In some embodiments, TCR023 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p5S3. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO23 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6X. Amino acid sequences of TCR024.

SEQ
Description Sequence ID
NO:
CDR1a NSAFQY 1231
CDR2a TYSSGN 1232
CDR3a AMTSPYNNNDMR 1233
. ) QOKEVEQDPGPLSVPEGAIVSLNCTYSNSAFQYFMWYRQYSRKGPELLMYTY
Vo without signal | oo cmnGRFTAQVDKS SKYT SLFTRDSOPSDSATYLCAMTS PYNNNDMREG
peptide (SignalP) AGTRLTVKP 1234
) ] QKEVEQDPGPLSVPEGAIVSLNCTYSNSAFQYFMWYRQYSRKGPELLMYTYS
Vo - without signal | 5y yppcRETAQVDKSSKYTSLFTRDSOPSDSATYLCAMTS PYNNNDMREGA
peptide (IMGT) GTRLTVKP 1235
MXKSLRVLLVILWLOLSWVWSQQOKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS | 1236
Va DSATYLCAMTSPYNNNDMRFGAGTRLTVKP
(X = any amino acid) 1237
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SEQ
Description Sequence ID
NO:
MCKSLRVLLVILWLOLSWVWSQQOKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
. ) QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS
o.chainwith WT signal | o »my1 cAMTS pYNNNDMRFGAGTRLTVKPN I ONPEPAVYOLKDPRSODSTL
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1238
MAKSLRVLLVILWLOLSWVWSQQKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
a chain with | QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS
alternative signal | DSATYLCAMTSPYNNNDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTL
peptide. Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1239
MHKSLRVLLVILWLOLSWVWSQOKEVEQDPGPLSVPEGAIVSLNCTYSNSAF
o chain with | QYFMWYRQYSRKGPELLMYTYSSGNKEDGRFTAQVDKSSKYISLFIRDSQPS
alternative signal | DSATYLCAMTSPYNNNDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTL
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1240
CDRI1B DFQATT 2231
CDR2B SNEGSKA 2232
CDR3B SGGLEEAARQFET 2233
] i AVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYRQFPRKQSTMLMATSNEG
VB without signal | oy 1y poGYEKDKFLINHASLTLSTLTVTSAHPEDS SFYTCSGGLEEAAROF
peptide (SignalP) IGPGTRLTVL 2234
] ] GAVVSQHPSRVICKSGTSVKIECRS LDFOATTMFWYRQFPKQOS LMLMATSNE
VB without signal | oparyEOGVEKDKFLINHASLTLSTLTVTSAHPEDSSFYTCSGGLEEAARQ
peptide (IMGT) FIGPGTRLTVL 2235
MXLLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDEQATTMFWYR
QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS 2236
VB SFYICSGGLEEAARQFIGPGTRLTVL
(X = any amino acid) 2237
MLLLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYR
. . QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS
P chainwith WT signal | o1 05GGLERAAROFTGPGTRLTVLEDLRNVTPPKVS LFEPSKAETANKOK
peptide, CB | ATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2238
MALLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYR
. .| QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS
P chainwithalternative | 15 co1ERAAROFT GPGTRLTVLEDLRNVT PPKVSLFEPSKAETANKOK
signal ~ peptide,  CB | 411y c1ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLRY
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2239
MHLLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYR
o | QOFPKQSILMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS
B chainwithalternative | ¢y 1001 REAAROFT GPGTRLTVLEDLRNVT PPKVS LFEP SKAETANKOK
signal  peptide,  CB | Am1y/c1ARGFFPDHVELSWWVNGKEVES GVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2240
[00318] In some embodiments, TCR024 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
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the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO24 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6Y. Amino acid sequences of TCR02S.

SEQ
Description Sequence D
NO:
CDRl1a TISGNEY 1241
CDR2a GLKNN 1242
CDR3a IVPNDYKLS 1243
) ] KTTQPPSMDCAEGRAANLPCNHSTI SGNEYVYWYRQIHSQGPQY I THGLENN
Vo without signal | poypyaSTTTTEDRKSSTLTLPHATLRDTAVYYCTVENDYKLS FGAGTTVTY
peptide (SignalP) RA 1244
. ) DAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYWYRQIHSQGPOYITHGLK
Vo without signal | \npoyEMASTTITEDRKSSTLI LPHATLRDTAVYYCIVPNDYKLS FGAGTTV
peptide AIMGT) TVRA 1245
MXLVARVTVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTI SGNEYVYW
YROIHSQGPQOYITHGLKNNETNEMASLIITEDRKSSTLILPHATLRDTAVYY | 1246
Vo CIVPNDYKLSFGAGTTVTVRA
(X = any amino acid) 1247
MRLVARVIVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
. ) YROIHSQGPQYITHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY
a.chainwith WT signal | 1o\ p k1,5 FGAGTTVTVRANT ONPEPAVYOLKDPRSODSTLCLETDFDSQ
peptide, Ca | INVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FKETNAT
(substituted) YPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLLMTLRLW
sSs 1248
MALVARVIVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
o chain with | YROTHSQGPQYITHGLKNNETNEMASLI ITEDRKSSTLILPHATLRDTAVYY
alternative signal | CIVPNDYKLSFGAGTTVTVRANIQNPEPAVYQLKDPRSODSTLCLETDEDSQ
peptide, Co | INVPRTMESGTFITDKCVLDMKAMDS KSNGATAWSNQTSFTCQODI FKETNAT
(substituted) YPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTLRLW
SS 1249
MHLVARVIVFLTFGTIIDAKTTQPPSMDCAEGRAANLPCNHSTISGNEYVYW
o chain with | YROTHSQGPQYI THGLKNNETNEMAST T ITEDRKSSTLILPHATLRDTAVYY
alternative signal | CTVPNDYKLSFGAGTTVTVRANIQNPEPAVYQLKDPRSQDSTLCLETDFDSQ
peptide, Co | INVPKTMESGTFITDKCVLDMKAMDSKSNGATIAWSNQTSFTCQODI FKETNAT
(substituted) YPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLLMTLRLW
sSs 1250
CDRI1p MDHEN 2241
CDR2p SYDVKM 2242
CDR3B ASSFGTGSIQETQY 2743
] ) SRYLVKRTGEKVFLECVQDMDHENMEWYRQDPGLGLRLIYFSYDVKMKEKGD
VB without signal | 1 ppy oy SREKKERFSLI LESASTNOTSMYLCASSFGTGSTOETOYFGPGTR
peptide (SignalP) LLVL 2244
) i DVKVTQSSRYLVKRTGEKVFLECVODMDHENMFWYRQDPGLGLRLIYFSYDV
VB without signal | o\ nTPEGYSVSREKKERFSLI LESASTNOTSMYLCASSFGTGS TOETO
peptide (IMGT) YFGPGTRLLVL 2245
MXIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVFLECVQDMDHENMF
WYRQDPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNG | 2246
VB TSMYLCASSFGTGSIQETQYFGPGTRLLVL
(X = any amino acid) 2247
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SEQ
Description Sequence ID
NO:

MGIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVFLECVQDMDHENME
. ) WYRQDPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNQ
p chain with WT signal | o1 02 58 FGTGSTQETOYFGPGTRLLVLEDLRNVTPPKVS LFEP SKAETA
peptide, CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD

CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2248
MAIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVELECVQDMDHENME
. .| WYRODPGLGLRLIYFSYDVKMKEKGDIPEGYSVSREKKERFSLILESASTNQ
pchainwithalternative | mqro1 02 5 s FGTGSTORETOYFGPGTRLLVLEDLRNVT PPKVSLFEPSKAETA
signal -~ peptide,  CB | \xoraT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD

CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2249
MHIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVEFLECVQDMDHENME
. | WYRQDPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNQ
B chain withalternative | o1 o2 s FGTGSTQETOYFGPGTRLLVLEDLRNVTPPKVS LFEPSKAETA
signal  peptide,  CB | o xaT1vCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCQVQOFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD

CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2250

[00319] In some embodiments, TCR025 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO25 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6Z. Amino acid sequences of TCR026

SEQ
Description Sequence D
NO:
CDRI1a ATGYPS 1251
CDR2a ATKADDK 1252
CDR3a ALNPNAGGTSYGKLT 1253
i ] NSVTQMEGPVTLSEEAFLTINCTYTATGYPSLEWYVQYPGEGLOLLLKATKA
Vo - without  signal | by onKGFRATYRKETTS FHLEKGSVOVSDSAVY FCALN PNAGGTS YGKLT
peptide (SignalP) FGOGTILTVHP 1254
] ] GNSVTOMEGPVTLSEEAFLTINCTYTATGYPSLFWYVQYPGEGLOLLLKATK
Vo without signal | » )y oNKGFEATYRKETTS FHLEKGSVOVS DSAVY FCALNPNAGGTSYGKL
peptide (IMGT) TFGQGTILTVHP 1255
MXYSPGLVSLILLLLGRTRGNSVTOMEGPVTLSEEAFLTINCTYTATGYPSL
FIWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTSFHLEKGSVOVSDS | 1256
Vo AVYFCALNPNAGGTSYGKLTFGQGTILTVHP
(X = any amino acid) 1257
MNYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPST
. ) FWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTSFHLEKGSVQVSDS
achainwith WT signal | /v oA NPNAGGTSYGKLTFGOGT I LTVHPNIONPEPAVYOLKDPRSQDST
peptide, Co | 1 cLFTDFDSOINVPKTMES GTFITDKCVLDMKAMDSKSNGATAWSNOTSFTC
(substituted) ODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1258
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SEQ
Description Sequence ID
NO:
MAYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL
o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS
alternative signal | AVYFCALNPNAGGTSYGKLTFGQGTILTVHPNIQNPEPAVYQLKDPRSQDST
peptide. Co | LCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTC
(substituted) QDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1259
MHYSPGLVSLILLLLGRTRGNSVIQMEGPVTLSEEAFLTINCTYTATGYPSL
o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS
alternative signal | AVYFCALNPNAGGTS YGKLTFGQGTILTVHPNIQNPEPAVYQLKDPRSQDST
peptide. Co | LCLFTDFDSQINVPKTMESGT FITDKCVLDMKAMDS KSNGATAWSNQTSFTC
(substituted) QDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1260
CDR1p SGHTS 2251
CDR2B YDEGEE 2252
CDR3p ASSSPGATSGGANTGELF 2253
] ] GVTQSPTHLIKTRGQQOATLRCSPISGHTSVYWYQOALGLGLOFLLWYDEGEE
VB without signal | pyp NP pPRFSGROFPNYSSELNVNALELEDSALYLCASSSPGATSGGANTG
peptide (SignalP) ELFFGEGSRLTVL 2254
i ] EAGVTQSPTHLIKTRGQOATLRCSPISGHTSVYWYQOALGLGLOFLLWYDEG
VB without signal | ooy R GNFPPRFSGROFENYSSELNVNALELEDSALYLCASSSPGATSGGAN
peptide (IMGT) TGELFFGEGSRLTVL 2255
MXPRLLFWALLCLLGTGPVEAGVTQSPTHLIKTRGOOATLRCSPISGHTSVY
WYQQALGLGLOFLLWYDEGEERNRGNFPPRFSGROFPNYSSELNVNALELED | 2256
VB SALYLCASSSPGATSGGANTGELFFGEGSRLTVL
(X = any amino acid) 2257
MGPRLLFWALLCLLGTGPVEAGVTQS PTHLIKTRGQOATLRCSPISGHTSVY
. . WYQQALGLGLOFLLWYDEGEERNRGNFPPRFSGRQFPNYSSELNVNALELED
Bchainwith WT signal | 1 o7 2 555 PGATSGGANTGELFFGEGSRLTVLEDLRNVTPPKVSLFEPSK
peptide, CB | ARTANKOKATLVCLARGFFPDHVELSWWUNGKEVHS GVCTDPOAYKESNYSY
(substituted) CLSSRLRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAW
GRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKREKNS 2258
MAPRLLFWALLCLLGTGPVEAGVTQSPTHLIKTRGOOATLRCSPISGHTSVY
. .| WYQQALGLGLOFLLWYDEGEERNRGNFPPRFSGRQFPNYSSELNVNALELED
B chainwithalternative | o1 o7 A 555PGATSGGANTGELFFGEGSRLTVLEDLRNVTPPKVSLFEPSK
signal  peptide,  CB | A 51 ANKOKATLVCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSY
(substituted) CLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAW
GRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2259
MHPRLLFWALLCLLGTGPVEAGVTQSPTHLIKTRGQOATLRCSPISGHTSVY
. .| WYQQALGLGLQFLLWYDEGEERNRGNFPPRFSGRQFPNYSSELNVNALELED
B chain withalternative | o1 o1 2 555 pGATSGGANTGELFFGEGSRLTVLEDLRNVTPPKVSLFEPSK
signal  peptide,  CB | 4 b1 ANKOKATLVCLARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSY
(substituted) CLSSRLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAW
GRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRENS 2260
[00320] In some embodiments, TCR026 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO26 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AA. Amino acid sequences of TCR027.

SEQ
Description Sequence D
NO:
CDRI1a DSSSTY 1261
CDR2a IFSNMDM 1262
CDR3a AEIPRDSGGGADGLT 1263
) ] EDVEQSLFLSVREGDSSVINCTYTDSSSTYLYWYKQEPGAGLOLLTYIFSNM
Vo - without  signal | o no R T TV LNKKDKHLS LRIADTOTGDSAT YFCAET PRDSGGGADGLTF
peptide (SignalP) GKGTHLIIQP 1264
] ] GEDVEQSLFLSVREGDSSVINCTYTDSSSTYLYWYKQEPGAGLQLLTYIFSN
Vo without signal | 0 po R TV LNKKDKHLS LRTADTQTGDSAT YFCAET PRDS GGGADGLT
peptide (IMGT) FGKGTHLIIQP 1265
MXTFAGFSFLFLWLQLDCMSRGEDVEQSLFLSVREGDSSVINCTYTDSSSTY
LYWYKQEPGAGLOLLTYI FSNMDMKODQRLTVLLNKKDKHLSLRIADTQTGD | 1266
Vo SATYFCAEIPRDSGGGADGLTFGKGTHLIIQP
(X = any amino acid) 1267
MKTFAGFSFLFLWLQLDCMSRGEDVEQSLFLSVREGDSSVINCTYTDSSSTY
o ) LYWYKQEPGAGLOLLTYI FSNMDMKQDQRLTVLLNKKDKHLSLRIADTQTGD
achainwith WT signal | 7 1 pcaRT PRDSGGGADGLTFGKGTHLT TOPNIONPEPAVYOLKDPRSODS
peptide, Ca | TLcLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFT
(substituted) CODIFKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1268
MATFAGFSFLFLWLQLDCMSRGEDVEQSLFLSVREGDSSVINCTYTDSSSTY
o chain with | LYWYKQEPGAGLQLLTYIFSNMDMKQDORLTVLLNKKDKHLS LRIADTQTGD
alternative signal | SAIYFCAETI PRDSGGGADGLTFGKGTHLI IQPNIQNPEPAVYQLKDPRSQDS
peptide, Co, | TLCLETDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSET
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1269
MHTFAGFSFLFLWLQOLDCMSRGEDVEQS LFLSVREGDSSVINCTYTDSSSTY
o chain with | LYWYKQEPGAGLOLLTYI FSNMDMKODQRLTVLLNKKDKHLSLRIADTQTGD
alternative signal | SATYFCAETPRDSGGGADGLTFGKGTHLI IQPNIONPEPAVYQLKDPRSQDS
peptide, Co | TLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFT
(substituted) CQDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1270
CDRI1p DFQATT 2261
CDR2B SNEGSKA 2262
CDR3p SARDLQRSYEQY 2263
i ] GSGLGAVVSQHPSWVICKSGTSVKIECRSLDFQATTMFWY RQFPKQSLMLMA
VB without signal | poyp o kaATYROGVEKDKFLINHAS LTLSTLTVTSAHPEDS SFYTCSARDLO
peptide (SignalP) RSYEQYFGPGTRLTVT 2264
] ] GAVVSOHPSWVICKSGTSVKIECRS LDFOATTMFWYRQFPKQS LMLMATSNE
VB without signal | oparyEOGVEKDKFLINHASLTLSTLTVTSAHPEDSSFYTCSARDLORSYE
peptide (IMGT) QYFGPGTRLTVT 2265
MXLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL | 2266
VB TVTSAHPEDSSFYICSARDLORSYEQYFGPGTRLTVT
(X = any amino acid) 2267
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SEQ
Description Sequence ID
NO:
MLLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FQATTMFWYRQFPKQSL.MLMATSNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with WT signal | TVTSAHPEDSSFYICSARDLQRSYEQYFGPGTRLTVTEDLRNVTPPKVSLFE
peptide, CP | PSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESN
(substituted) YSYCLSSRLRVSAT FWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQNT SA
EAWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRK
NS 2268
MALLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FQATTMFWYRQFPKQST.MLMATSNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYICSARDLQRSYEQYFGPGTRLTVTEDLRNVTPPKVSLFE
signal peptide, CB | PSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESN
(substituted) YSYCLSSRLRVSAT FWHNPRNHFRCQVQOFHGLSEEDKWPEGS PKPVTQNT SA
EAWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRK
NS 2269
MHLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FQATTMFWYRQFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYICSARDLQRSYEQYFGPGTRLTVTEDLRNVTPPKVSLFE
signal peptide, CB | PSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESN
(substituted) YSYCLSSRLRVSAT FWHNPRNHFRCQVQOFHGLSEEDKWPEGS PKPVTQNTI SA
EAWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRK
NS 2270
[00321] In some embodiments, TCR027 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p5S3. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO27 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AB. Amino acid sequences of TCR028.

SEQ
Description Sequence ID
NO:
CDRI1a DSSSTY 1271
CDR2a IFSNMDM 1272
CDR3a AEIPRDSGGGADGLT 1273
. ) EDVEQSLFLSVREGDSSVINCTYTDSSSTYLYWYKQEPGAGLOLLTYIFSNM
Vo - without signal | oo RT o1 LNKKDKHLS LRIADTQTGDSAT Y FCAET PRDSGGGADGLTF
peptide (SignalP) GKGTHLIIQP 1274
) ] GEDVEQSLFLSVREGDSSVINCTYTDSSSTYLYWYKQEPGAGLQLLTYIFSN
Vo - without signal | \pyyonoR1TVLLNKKDKHLS LRIADTQTGDSAT YFCAET PRDS GGGADGLT
peptide (IMGT) FGKGTHLIIQP 1275
MXTFAGFSFLFLWLQLDCMSRGEDVEQSLFLSVREGDSSVINCTYTDSSSTY
LYWYKQEPGAGLOLLTYI FSNMDMKQDQRLTVLLNKKDKHLSLRIADTQTGD | 1276
Va SAIYFCAEIPRDSGGGADGLTFGKGTHLIIQP
(X = any amino acid) 1277
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SEQ
Description Sequence ID
NO:
MKTFAGFSFLFLWLOLDCMSRGEDVEQSLFLSVREGDSSVINCTYTDSSSTY
L ) LYWYKQEPGAGLOLLTYI FSNMDMKQDQRLTVLLNKKDKHLSLRIADTQTGD
a.chainwith WT'signal | 1y pCaRT PRDSGGGADGLTFGKGTHLI IQPNTONPEPAVYOLKDPRSODS
peptide, Co | TLCLFTDFDSOINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFT
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GENLLMTLRLWSS 1278
MATFAGFSFLFLWLQLDCMSRGEDVEQS LFLSVREGDSSVINCTYTDSSSTY
o chain with | LYWYKQEPGAGLQLLTYIFSNMDMKQDORLTVLLNKKDKHLS LRIADTQTGD
alternative signal | SAIYFCAEIPRDSGGGADGLTFGKGTHLI IQPNIQNPEPAVYQLKDPRSQDS
peptide. Co | TLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFT
(substituted) CODIFKETNATYPSSDVPCDATLTEKSF FETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1279
MHTFAGFSFLFLWLOLDCMSRGEDVEQS LFLSVREGDSSVINCTYTDSSSTY
o chain with | LYWYKQEPGAGLQLLTYIFSNMDMKQDORLTVLLNKKDKHLSLRIADTQTGD
alternative signal | SATYFCAETPRDSGGGADGLTFGKGTHLI IQPNIONPEPAVYQLKDPRSQDS
peptide, Co, | TLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSET
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1280
CDRI1B DFQATT 2271
CDR2B SNEGSKA 2272
CDR3B SARDLQRSYEQY 2273
) i AVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYRQFPRKQSTMLMATSNEG
VB without signal | oy 1y poGYEKDKFLINHASLTLSTLTVTSAHPEDS SFY I CSARDLORS YEQ
peptide (SignalP) YFGPGTRLTVT 2274
] ] GAVVSQHPSRVICKSGTSVKIECRS LDFOATTMFWYRQFPKQOS LMLMATSNE
VB without signal | oparyEOGVEKDKFLINHASLTLSTLTVTSAHPEDSSFYTCSARDLORSYE
peptide (IMGT) OYFGPGTRLTVT 2275
MXLLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDEQATTMFWYR
QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS 2276
VB SFYICSARDLORSYEQYFGPGTRLTVT
(X = any amino acid) 2277
MLLLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYR
. . QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS
B chain with WT signal | o1 coaRDIORSYEQYFGPGTRLTVTEDLRNVTPPKVS LFEPSKAETANKQ
peptide, CB | KATLVCLARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGT
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2278
MALLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYR
. .| QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS
pchainwithalternative | 41 5 RpT,ORSYEQYFGPGTRLTVTEDLRNVT PPKVS LFEPSKAETANKO
signal ~ peptide,  CB | yar1ycARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGT
TSASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2279
MHLLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYR
o | QOFPKQSILMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS
B chain withalternative | ¢ 102 rp1ORSYEQYFGPGTRLTVTEDLRNVTP PKVS LFEPSKAETANKQ
signal  peptide,  CB | xa71vc1ARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGT
TSASYQQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2280
[00322] In some embodiments, TCR028 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
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the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO28 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AC. Amino acid sequences of TCR029.

SEQ
Description Sequence D
NO:
CDRl1a NSASDY 1281
CDR2¢ TRSNMDK 1282
CDR3a AEPVGGLNSGYALN 1283
) ] ESVGLHLPTLSVQEGDNSI INCAYSNSASDYFIWYKOESGKGPQFIIDIRSN
Vo without signal | \/pypocoRyTVLINKTVKHLSLOT AATQPGDSAVY FCAEPVGGLNS GYALNE
peptide (SignalP) GKGTSLLVTP 1284
. ) GESVGLHLPTLSVQOEGDNSIINCAYSNSASDYFIWYKQESGKGPQFIIDIRS
Vo without signal |\ pp o e o Ry TV INKTVKELS LOT AATOPGDSAVY FCAEPVGGLNS GYALN
peptide (IMGT) FGKGTSLLVTP 1285
MXGIRALFMYLWLQLDWVSRGESVGLHLPTLSVOEGDNSI INCAYSNSASDY
FIWYKQESGKGPQFIIDIRSNMDKROGORVTVLLNKTVKHLSLQIAATQPGD | 1286
Vo SAVYFCAEPVGGLNSGYALNFGKGTSLLVTP
(X = any amino acid) 1287
MAGIRALFMYLWLQLDWVSRGESVGLHLPTLSVQEGDNSI INCAYSNSASDY
. . FIWYKQESGKGPQFI IDIRSNMDKROGORVTVLLNKTVKHLSLQIAATQPGD
achainwith WT signal | o7 peampyvGGTNSGYALNFGKGTS LLVT PNTONPEPAVYOLKDPRSODST | 1288
peptide, Co | LcLFTDFDSQINVPKTMESGTFI TDKCVLDMKAMDSKSNGATAWSNOTSFTC
(substituted) ODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1789
MHGIRALFMYLWLOLDWVSRGESVGLHLPTLSVOEGDNS I INCAYSNSASDY
a chain with | FINYKQESGKGPQFIIDIRSNMDKRQGORVTVLLNKTVKHLSLOIAATQPGD
alternative signal | SAVYFCAEPVGGLNSGYALNFGKGTSLLVTPNIQNPEPAVYQLKDPRSQDST
peptide, Co | LCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTC
(substituted) ODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAG
FNLLMTLRLWSS 1290
CDRI1B SGHKS 2281
CDR2B QYYEKEE 2282
CDR3p ASSGGRTSGAYEQF 2283
i ] GVTQSPTHLIKTRGQOVTLRCSPISGHKSVSWYQQVLGQCPQFIFQYYEKEE
VB without signal | pop N ppDRFSARQFPNYSSELNVNALLLGDSALYLCAS SGGRTSGAYEQFF
peptide (SignalP) GPGTRLTVL 2284
) ) DAGVTQSPTHLIKTRGQQVTLRCSPISGHKSVSWYQOVLGOGPQFI FOYYER
VB without signal | ppp o oNFPDRFSARQFPNYSSELNVNALLLGDSALYLCASSGGRTSGAYEQ
peptide IMGT) FFGPGTRLTVL 2285
MXPGLLCWVLLCLLGAGPVDAGVTQS PTHLIKTRGQOVTLRCSPISGHKSVS
WYQQVLGQOGPQFIFQYYEKEERGRGNFPDRFSARQFPNYSSELNVNALLLGD | 2286
VB SALYLCASSGGRTSGAYEQFFGPGTRLTVL
(X = any amino acid) 2287
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SEQ
Description Sequence ID
NO:

MGPGLLCWVLLCLLGAGPVDAGVTQS PTHLIKTRGOOVTLRCSPISGHKSVS
. ) WYQOVLGQGPOFIFQYYEKEERGRGNFPDRFSARQFPNYSSELNVNALLLGD
B chainwith WT signal | 701 o2 95 GGRTSGAYEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETA
peptide, CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD

CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2288
MAPGLLCWVLLCLLGAGPVDAGVTQSPTHLIKTRGQOVTLRCSPISGHKSVS
. .| WYQOVLGQGPQFIFQYYEKEERGRGNFPDRFSARQFPNYSSELNVNALLLGD
pchainwithalternative | - ;<1 2 55 GGRTSGAYEQFFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETA
signal - peptide,  CB | \xopaT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD

CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2289
MHPGLLCWVLLCLLGAGPVDAGVTQS PTHLIKTRGOOVTLRCSPISGHKSVS
. | WYQOVLGQGPQFIFQYYEKEERGRGNFPDRFSARQFPNYSSELNVNALLLGD
B chain withalternative | 7 o1 o2 55 GGRTSGAYEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETA
signal  peptide,  CB | 1y oxaT1vCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCQVQOFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD

CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2290

[00323] In some embodiments, TCR029 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO29 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AD. Amino acid sequences of TCR030.

SEQ
Description Sequence 1D
NO:
CDR1a VSGLRG 1291
CDR2a LYSAGEE 1292
CDR3a AVTAHRGSTLGRLY 1293
] ] EDQVTQSPEALRLOEGESSSLNCSYTVSGLRGLFWYRQDPGKGPEFLETLYS
Vo without signal |  ppy e KRR KATLTKKES FLEI TAPKPEDSATYLCAVTARRGSTLGRLYFG
peptide (SignalP) RGTQLTVWP 1294
i ] EDQVTQSPEALRLOEGESSSLNCSYTVSGLRGLFWYRQDPGKGPEFLETLYS
Vo without signal | »cppy e KERLKATLTKKES FLHI TAPKPEDSATYLCAVTAHRGSTLGRLYFG
peptide (IMGT) RGTQLTVWP 1295
MXKMLECAFIVLWLOLGWLSGEDQVTQS PEALRLOEGESSSINCSYTVSGLR
GLFWYRQDPGKGPEFLFTLYSAGEEKEKERLKATLTKKESFLHITAPKPEDS | 1296
Vo ATYLCAVTAHRGSTLGRLYFGRGTQLTVWP
(X = any amino acid) 1297
MEKMLECAFIVLWLOLGWLSGEDQVTQS PEALRLOEGESSSLNCSYTVSGLR
. ) GLFWYRQDPGKGPEFLFTLYSAGEEKEKERLKATLTKKESFLHITAPKPEDS
achainwith WT signal | 5y 1 cAyPAHRGSTLGRLYFGRGTOLTVWPN T ONPEPAVYQOLKDPRSODSTL
peptide, Co | cLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1298
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SEQ
Description Sequence ID
NO:
MAKMLECAFIVLWLOLGWLSGEDQVTQSPEALRLOEGESSSLNCSYTVSGLR
o chain with | GLFWYRQDPGKGPEFLFTLYSAGEEKEKERLKATLTKKES FLHITAPKPEDS
alternative signal | ATYLCAVTAHRGSTLGRLYFGRGTQLTVIWPNIQNPEPAVYQLKDPRSQDSTL
peptide. Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1299
MHKMLECAFIVLWLQLGWLSGEDQVTQS PEALRLOEGESSSLNCSYTVSGLR
o chain with | GLFWYRQDPGKGPEFLFTLYSAGEEKEKERLKATLTKKESFLHITAPKPEDS
alternative signal | ATYLCAVTAHRGSTLGRLYFGRGTQLTVWPNIQNPEPAVYQLKDPRSQDSTL
peptide. Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1300
CDR1p SGHDT 2291
CDR2B YYEEEE 2292
CDR3p ASSRRGGAYNEQF 2293
] ] GVTQSPTHLIKTRGQQVTLRCSPKSGHDTVSWYQOALGOGPOFIFQYYEEEE
VB without signal | pop NP DRFSGHOFPNYSSELNVNALLLGDSALYLCAS SRRGGAYNEQFFG
peptide (SignalP) PGTRLTVL 2294
i ] DAGVTQSPTHLIKTRGQQVTLRCSPKSGHDTVSWYQQOALGQGPQFIFQYYEE
VB without signal | pppop oNFPDRFSGHOFPNYSSELNVNALLLGDSALYLCAS SRRGGAYNEOF
peptide IMGT) FGPGTRLTVL 2295
MXPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS
WYQQALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD | 2296
VB SALYLCASSRRGGAYNEQFFGPGTRLTVL
(X = any amino acid) 2297
MGPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGOOVTLRCSPKSGHDTVS
o ) WYQQALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD
B chain with WT signal | o1 o1 2 S SRRGGAYNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETAN
peptide, CB | KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVQOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2298
MAPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS
. .| WYQQALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD
P chain withalternative | .7 o7 -2 S S RRGGAYNEQFFGPGTRLTVLEDLRNVTEPKVSLFEPSKAETAN
signal ~ peptide,  CB | o paryCT,ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2299
MHPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGOOVTLRCSPKSGHDTVS
. | WYQOALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD
P chainwithalternative | o1 o1 A S SRRGGAYNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETAN
signal  peptide,  CB | 1o a71,yCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2300
[00324] In some embodiments, TCRO30 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO30 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AE. Amino acid sequences of TCR031.
SEQ
Description Sequence D
NO:
CDR1a SSNEYA 1301
CDR2a MTLNGDE 1302
CDR3a ASVGGGADGLT 1303
. . ILNVEQSPQSLHVQEGDSTNFTCSFPSSNEFYALHWYRWETAKSPEALEVMTL
Vo without signal

peptide (SignalP)

NGDEKKKGRISATLNTKEGYSYLYIKGSQPEDSATYLCASVGGGADGLTFEFGK

GTHLIIQP 1304
] ] TLNVEQSPQSLHVQEGDSTNFTCSFPSSNFYALHWYRWETAKS PEALFVMTL
Vo without signal | ey KGR SATINTKEGYSYLYTKGSQPEDSATYLCASVGGGADGLTFGK
peptide (IMGT) GTHLIIQP 1305
MXKNPLAAPLLILWFHLDCVSSILNVEQSPQSLHVOEGDSTNFTCSFPSSNF
YALHWYRWETAKS PEALFVMT LNGDEKKKGRI SATLNTKEGYSYLYIKGSQP | 1306
Vo EDSATYLCASVGGGADGLTFGKGTHLIIQP
(X = any amino acid) 1307
MEKNPLAAPLLILWFHLDCVSSILNVEQSPQSLHVQOEGDSTNFTCSFPSSNE
L ) YALHWYRWETAKSPEALFVMT LNGDEKKKGRI SATLNTKEGYSYLYIKGSQP
achainwith WT signal | oo 17 02 SvGGGADGLTFGKGTHLI TOPNTONPEPAVYOLKDPRSQDSTL
peptide, Co | o FTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTS FTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1308
MAKNPLAAPLLILWFHLDCVSSILNVEQSPQSLHVOEGDSTNFTCSFPSSNF
o chain with | YALHWYRWETAKS PEALFVMTLNGDEKKKGRI SATLNTKEGYSYLYIKGSQP
alternative signal | EDSATYLCASVGGGADGLTFGKGTHLI IQPNIQNPEPAVYQLKDPRSQDSTL,
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1309
MHKNPLAAPLLILWFHLDCVSSILNVEQSPQSLHVQOEGDSTNFTCSFPSSNE
o chain with | YALHWYRWETAKS PEALFVMT LNGDEKKKGRI SATLNTKEGYSYLYIKGSQP
alternative signal | EDSATYLCASVGGGADGLTFGKGTHLI IQPNIQNPEPAVYQLKDPRSQDSTL
peptide. Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1310
CDRI1B SGHTA 2301
CDR2p FQGNSA 2302
CDR3ﬁ ASTWDRGSYNEQF 2303
] ] GVSQSPSNKVTEKGKDVELRCDPISGHTALYWYRQOSLGOGLEFLIYFQGNSA
VB without signal | oy oy oD RFSARRTGGSVSTLTIORTQOEDSAVYLCASTWDRGS YNEQFF
peptide (SignalP) GPGTRLTVL 2304
) ] GAGVSQSPSNKVTEKGKDVELRCDPISGHTALYWYRQSLGQGLEFLIYFQGN
VB without signal | o, ppcer pSDRFSAERTGGSVSTLTIORTOOEDSAVYLCASTWDRGSYNEO
peptide (IMGT) FFGPGTRLTVL 2305
MXTRLLFWVAFCLLGADHTGAGVSQSPSNKVTEKGKDVELRCDPI SGHTALY
WYRQSLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGGSVSTLTIQRTQQE | 2306
VB DSAVYLCASTWDRGSYNEQFFGPGTRLTVL
(X = any amino acid) 2307
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SEQ
Description Sequence ID
NO:

MGTRLLFWVAFCLLGADHTGAGVSQSPSNKVTEKGKDVELRCDPISGHTALY
. ) WYRQSLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGGSVSTLTIQRTQQE
P chainwith WT signal | o5 vy oA sTHDRGS YNEQFFGPGTRLTVLEDLRNVTPPKVS LFEP SKAETA
peptide, CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD

CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2308
MATRLLFWVAFCLLGADHTGAGVSQSPSNKVIEKGKDVELRCDPISGHTALY
. .| WYROSLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGGSVSTLTIQRTQQE
pchainwithalternative | 1«71 A STHDRGS YNEQFFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETA
signal -~ peptide,  CB | \xopaT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD

CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2309
MHTRLLFWVAFCLLGADHTGAGVSQSPSNKVIEKGKDVELRCDPISGHTALY
. | WYRQSLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGGSVSTLTIQRTQOE
B chain withalternative | p«,\v1 A sTHDRGS YNEQFFGPGTRLTVLEDLRNVTPPKVS LFEP SKAETA
signal  peptide,  CB | i oxaT1,vCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCQVQOFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD

CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2310

[00325] In some embodiments, TCRO31 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO31 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6AF. Amino acid sequences of TCR032.

SEQ
Description Sequence ID
NO:
CDRl1a NSMFDY 1311
CDR2¢ ISSIKDK 1312
CDR3a AANTGNQFY 1313
] ] QOKNDDQOOVKQONSPSLSVOEGRISILNCDYTNSMEDYFLWYKKYPAEGPTFL
Vo - without signal | o1 5o 1 ppRNEDGRFTVFLNKSAKHLS LHTVPSQPGDSAVY FCAANTGNOFY
peptide (SignalP) FGTGTSLTVIP 1314
] ] DQOQVKONSPSLSVOQEGRISILNCDYTNSMEDYFLWYKKYPAEGPTFLISISS
Vo without signal | 1 ppynp D GRFTYFLNKSAKHLS LHIVPSQPGDSAVYFCAANTGNOFY FGTGT
peptide (IMGT) SLTVIP 1315
MXMLLGASVLI LWLQPDWVNSQQKNDDQQOVKONS PSLSVOEGRI STLNCDYT
NSMFDYFLWYKKYPAEGPTFLISISSIKDKNEDGRFTVFLNKSAKHLSLHIV | 1316
Va PSQPGDSAVYFCAANTGNQFYFGTGTSLTVIP
(X = any amino acid) 1317
MAMLLGASVLILWLQPDWVNSQQKNDDQQOVKONS PSLSVOEGRI STLNCDYT
. ) NSMFDYFLWYKKYPAEGPTFLISISSIKDKNEDGREFTVFLNKSAKHLSLHIV
achainwith WT signal | oo b cpsayyFCAANTGNOFYFGTGTSLTVI PNIONPEPAVYOLKDPRSODS | 1318
peptide, Ca | TL,CLFTDFDSQINVPKTMESGT FITDKCVLDMKAMDSKSNGAT AWSNQTSFT
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GFNLLMTLRLWSS 1319
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SEQ
Description Sequence ID
NO:
MHMLLGASVLILWLOPDWVNSQQKNDDQQVKONSPSLSVOEGRISILNCDYT
o chain with | NSMFDYFLWYKKYPAEGPTFLISISSIKDKNEDGRFTVFLNKSAKHLSLHIV
alternative signal | PSQPGDSAVYFCAANTGNQFYFGTGTSLTVIPNIQNPEPAVYQLKDPRSQDS
peptide. Co | TLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSET
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVA
GENLLMTLRLWSS 1320
CDRI1B SGHAT 2311
CDR2p FONNGV 2312
CDR3p ASSHLAGEFYNEQF 2313
i i GVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQOGPKLLIQFONNGYV
VB without signal | \pp oo PKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSHLAGEFYNEQF
peptide (SignalP) FGPGTRLTVL 2314
. ] EAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFONN
VB without signal | ~~np o1 PRDRFSAERLKGVDSTLKIOPAKLEDSAVYLCASSHLAGEFYNE
peptide (IMGT) QFFGPGTRLTVL 2315
MXTRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE | 2316
VB DSAVYLCASSHLAGEFYNEQFFGPGTRLTVL
(X = any amino acid) 2317
MGTRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
L . WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
P chain with WT signal | <7<~ 1 oA S SHTLAGEFYNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAET
peptide, CB | ANKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS
(substituted) SRLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRA
DCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2318
MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
o .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
B chainwithalternative | o1 a5 SHLAGEFYNEQFFGPGTRLTVLEDLRNVT PPKVS LFEPSKAET
signal  peptide,  CB | o\ xokATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS
(substituted) SRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRA
DCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2319
MHTRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
. .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
P chain withalternative | 1«7 o1 a5 SHTAGEFYNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAET
signal ~ peptide,  CB | 4 NkoKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS
(substituted) SRLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRA
DCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2320
[00326] In some embodiments, TCRO32 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO32 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AG. Amino acid sequences of TCR033.
SEQ
Description Sequence D
NO:
CDR1a TSGFYG 1321
CDR2a NALDGL 1322
CDR3a AFAYGONFEFV 1323
. . QSLEQPSEVTAVEGAIVQINCTYQTSGEYGLSWYQQHDGGAPTEFLSYNALDG
Vo without signal

peptide (SignalP)

LEETGRESSFLSRSDSYGYLLLOQELQMKDSASYFCAFAYGONFVFGPGTRLS

VLP 1324
. ] GOSLEQPSEVTAVEGAIVQINCTYQTSGFYGLSWYQQHDGGAPTFLSYNALD
Vo without signal | o pprGRESSFLSRSDSYGYLLLOELOMKDSASYFCAFAYGONFVEGPGTRL
peptide AIMGT) SVLP 1325
MXGAFLLYVSMKMGGTAGQS LEQPSEVTAVEGAIVOINCTYQTSGFYGLSWY
QOHDGGAPTFLSYNALDGLEETGRFSSFLSRSDSYGYLLLOELOMKDSASYF | 1326
Va CAFAYGONFVFGPGTRLSVLP
(X = any amino acid) 1327
MWGAFLLYVSMKMGGTAGQS LEQPSEVTAVEGALVQINCTYQTSGEFYGLSWY
L . QOHDGGAPTFLSYNALDGLEETGRFSSFLSRSDSYGYLLLOELOMKDSASYF
achainwith WT signal | o e < coNFVFGPGTRLSVLPNTONPEPAVYOLKDPRSODSTLCLFTDEDSO
peptide, Co | INVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FKETNAT
(substituted) YPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGFNLLMTLRLW
sSs 1328
MAGAFLLYVSMRMGGTAGQS LEQPSEVTAVEGAIVOINCTYQTSGFYGLSWY
o chain with | QQHDGGAPTFLSYNALDGLEETGRFSSFLSRSDSYGYLLLQELOMKDSASYF
alternative signal | CAFAYGONFVFGPGTRLSVLPNIQNPEPAVYQLKDPRSQDSTLCLETDFDSQ
peptide, Co | INVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQDI FKETNAT
(substituted) YPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTLRLW
SS 1329
MHGAFLLYVSMKMGGTAGQS LEQPSEVTAVEGALVQOINCTYQTSGEYGLSWY
o chain with | QOHDGGAPTFLSYNALDGLEETGRFSSFLSRSDSYGYLLLOELOMKDSASYF
alternative signal | CAFAYGONFVFGPGTRLSVLPNTIQNPEPAVYQLKDPRSQDSTLCLETDFDSQ
peptide, Co, | INVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQDI FKETNAT
(substituted) YPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGFNLLMTLRLW
sSs 1330
CDR1B SGDLS 2321
CDR2B YYNGEE 2322
CDR3p ASSPLGDSGNTIY 2323
] ] GVTQTPKHLITATGQRVTLRCSPRSGDLSVYWYQQSLDOGLOFLIQYYNGEE
VB without signal | o N1 RRFSAQOFPDLHSELNLS SLELGDSALYFCASSPLGDSGNTIYFG
peptide (SignalP) EGSWLTVV 2324
) ] DSGVTQTPKHLITATGORVTLRCSPRSGDLSVYWYQQSLDQGLOFLIQYYNG
VB without signal | poparGNT L ERFSAQQFPDLESELNLS SLELGDSALYFCASSPLGDSGNTIY
peptide (IMGT) FGEGSWLTVV 2325
MXFRLLCCVAFCLLGAGPVDSGVTQTPKHLI TATGORVTLRCS PRSGDLSVY
WYQQSLDQGLOFLIQYYNGEERAKGNI LERFSAQQFPDLHSELNLSSLELGD | 2326
VB SALYFCASSPLGDSGNTIYFGEGSWLTVV
(X = any amino acid) 2327
MGFRLLCCVAFCLLGAGPVDSGVTQTPRHLI TATGORVTLRCSPRSGDLSVY
. ) WYQQSLDQGLOFLIQYYNGEERAKGNILERFSAQQFPDLHSELNLSSLELGD
Bchainwith WT signal | o7 o roa S8 PT.GDSGNTI YFGEGSWLTVVEDLRNVT P PKVSLFEPSKAETAN
peptide, CB | KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2328
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SEQ
Description Sequence ID
NO:
MAFRLLCCVAFCLLGAGPVDSGVTQTPKHLI TATGORVTLRCSPRSGDLSVY
L .| WYQOSLDOGLOFLIQYYNGEERAKGNT LERFSAQQFPDLHSELNLSSLELGD
P chain withalternative | 7 ¢ poa S8 pL,GDSGNTT YFGEGSWLTVVEDLRNVT P PKVSLFEPSKAETAN
signal  peptide,  CB | 1oy a71,yCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2329
MHFRLLCCVAFCLLGAGPVDSGVTQTPKHLI TATGQRVTLRCSPRSGDLSVY
. .| WYQQOSLDOGLOFLIQYYNGEERAKGNILERFSAQQFPDLHSELNLSSLELGD
B chainwithalternative | o1 v peasspL,GDSGNTI YFGEGSWLTVVEDLRNVTPPKVSLFEPSKAETAN
signal  peptide,  CB | o pn 7101 ARGFFPDHVELSWWVNGKEVES GVCTDPOAYKESNYSYCLS SR
(substituted) LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2330
[00327] In some embodiments, TCR034 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO34 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AH. Amino acid sequences of TCR034.

SEQ
Description Sequence D
NO:
CDRI1a TSINN 1331
CDR2a IRSNERE 1332
CDR3q ATDAWNNDMR 1333
] ] QOGEEDPQALSIQEGENATMNCSYKTSINNLOWYRONSGRGLVHLILIRSNE
Vo - without signal | £y cRT RUTLDTSKKSSSLLITASRAADTAS Y FCAT DAWNNDMRFGAGTR
peptide (SignalP) LTVKP 1334
] ] SQOGEEDPQOALSIQEGENATMNCS YKTS INNLOWYRONSGRGLVHLILIRSN
Vo without signal | pppyy < GRLRVTLDTSKKSSSLLITASRAADTAS YFCATDAWNNDMREGAGT
peptide IMGT) RLTVKP 1335
MXTLLGVSLVILWLOLARVNSQQGEEDPOALSIQEGENATMNCS YKTSINNL
OWYRQNSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADT | 1336
Va ASYFCATDAWNNDMRFGAGTRLTVKP
(X = any amino acid) 1337
METLLGVSLVILWLOLARVNSQQGEEDPOALSIQEGENATMNCS YKTSINNL
. ) OWYRQNSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADT
a.chainwith WT signal | -« pcn ppANNDMRFGAGTRLTVKPN T ONPEPAVYQLKDPRSQDSTLCLET
peptide, Co | DFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGEFNLLM
TLRLWSS 1338
MATLLGVSLVILWLOLARVNSQQGEEDPOALSIQEGENATMNCS YKTSINNL
a chain with | OWYRONSGRGLVHLILIRSNEREKHS GRLRVTLDTSKKSSSLLITASRAADT
alternative signal | ASYFCATDAWNNDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLCLET
peptide, Co | DFDSQINVPKTMESGTFITDKCVLDMKAMDS KSNGAIAWSNQTSFTCODIFK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLLM
TLRLWSS 1339
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SEQ
Description Sequence ID
NO:
MHTLLGVSLVILWLOLARVNSQQGEEDPQALS IQEGENATMNCSYKTS INNL
o chain with | OWYRONSGRGLVHLILIRSNEREKHSGRLRVTLDT SKKSSSLLITASRAADT
alternative signal | ASYFCATDAWNNDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLCLET
peptide, Co | DFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODIFK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONTLLVIVLRI LLLKVAGFNLLM
TLRLWSS 1340
CDRI1B MNHNS 2331
CDR2p SASEG 2332
CDR3p ASSESQGNTEAF 2333
i ] GVTQTPKFQVLKTGQSMTLQCAQDMNHNSMYWYRQDPGMGLRLIYYSASEGT
VB without signal | ¢y cpy pNGYNVSRINKREFSLRLESAAPSQTSVYFCAS SESQGNTEAFFGO
peptide (SignalP) GTRLTVV 2334
. ] NAGVTQTPKFQVLKTGQSMTLQCAQDMNHN SMYWYRQDPGMGLRLIYYSASE
VB without signal | ~onp G EvPNGYNVSRINKREFSLRLESAAPSQTSVYFCAS SESQGNTEAFF
peptide (IMGT) GQGTRLTVV 2335
MXIGLLCCVAFSLLWASPVNAGVTQTPKFOVLKTGQSMTLOCAQDMNHNSMY
WYRQDPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSO | 2336
VB TSVYFCASSESQGNTEAFFGQGTRLTVV
(X = any amino acid) 2337
MSIGLLCCVAFSLLWASPVNAGVTQTPKFQVLKTGQSMTLOCAQDMNHNSMY
. . WYRQDPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ
P chain with WT signal | moy - pea s sESOGNTEAFFGOGTRLTVVEDLRNVT P PKVS LFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2338
MAIGLLCCVAFSLLWASPVNAGVTQTPKFQVLKTGQSMTLOCAQDMNHN SMY
o .| WYRQDPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ
B chainwithalternative | 1.4\ pea s sESOGNTEAFFGOGTRLTVVEDLRNVTPPKVSLEEPSKAETANK
signal  peptide,  CB | 5y a1y CI ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2339
MHIGLLCCVAFSLLWASPVNAGVTQTPKFQVLKTGQSMTLOCAQDMNHNSMY
. ) WYRQDPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ
B chain with WT signal | 1.5\ pea s SRS OGNTEAFFGOGTRLTVVEDLRNVT PPKVS LFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2340
[00328] In some embodiments, TCR034 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO34 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6Al. Amino acid sequences of TCRO035.
SEQ
Description Sequence ID
NO:
CDRI1a VSPFSN 1341
CDR2a MTFSENT 1342
CDR3a VVSSYKIT 1343
. . KNQVEQSPQSLIILEGKNCTLQCNYTVSPESNLRWYKQDTGRGPVSLTIMTF
Vo without signal

peptide (SignalP)

SENTKSNGRYTATLDADTKQSSLHITASQLSDSASYICVVSSYKITIFGTGTR

LHVFP 1344
. ] KNQVEQSPQSLIILEGKNCTLOCNYTVSPFSNLRWYKQDTGRGPVSLTIMTF
Vo without signal | qpymkSNGRYTATLDADTKOSSLHITASQLSDSASYTICVVSSYKI TFGTGTR
peptide IMGT) LHVFP 1345
MXKHLTTFLVILWLYFYRGNGKNQVEQSPQSLIILEGKNCTLOCNYTVSPFS
NLRWYKQDTGRGPVSLTIMTFSENTKSNGRYTATLDADTKQSSLHITASQLS | 1346
Va DSASYICVVSSYKIIFGTGTRLHVEP
(X = any amino acid) 1347
MKKHLTTFLVILWLYFYRGNGKNQVEQSPQSLIILEGKNCTLOCNYTVSPFS
L . NLRWYKQDTGRGPVSLTIMTFSENTKSNGRYTATLDADTKQSSLHITASQLS
achainwith WT signal | p«7 o1 /s SYKT T FGTGTRLEVEPNTONPEPAVYQOLKDPRSODSTLCLET
peptide, Co | DFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLM
TLRLWSS 1348
MAKHLTTFLVILWLYFYRGNGKNQVEQSPQSLIILEGKNCTLOCNYTVSPFS
o chain with | NLRWYKQDTGRGPVSLTIMTFSENTKSNGRYTATLDADTKQSSLHITASQLS
alternative signal | DSASYICVVSSYKIIFGTGTRLEVEPNIQNPEPAVYQLKDPRSQDSTLCLET
peptide, Co | DFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODIFK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLM
TLRLWSS 1349
MHKHLTTFLVILWLYFYRGNGKNQVEQSPQOSLIILEGKNCTLOCNYTVSPES
o chain with | NLRWYKQDTGRGPVSLTIMTFSENTKSNGRYTATLDADTKOSSLHITASQLS
alternative signal | DSASYTCVVSSYKITFGTGTRLEVEPNIQNPEPAVYQLKDPRSQDSTLCLET
peptide, Co, | DFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQDIFK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLM
TLRLWSS 1350
CDRI1B SGHTA 2341
CDR2B FQGNSA 2342
CDR3p ASSPIQGENSPLH 2343
] ] GVSQSPSNKVTEKGKDVELRCDPISGHTALYWYRORLGOGLEFLIYFQGNSA
VB without signal | ppyoer popRFSARRTGESVSTLTIORTOOEDSAVYLCASSPTQGENSPLHF
peptide (SignalP) GNGTRLTVT 2344
) ] GAGVSQSPSNKVTEKGKDVELRCDPISGHTALYWYRQRLGQGLEFLIYFQGN
VB without signal | o5 pproalpSDRFSAERTGESVSTLTIORTQOEDSAVYLCASSPTOGENSPL
peptide (IMGT) HFGNGTRLTVT 2345
MXTRLLFWVAFCLLGAYHTGAGVSQSPSNKVTEKGKDVELRCDPTISGHTALY
WYRQRLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGESVSTLTIQRTQQE | 2346
VB DSAVYLCASSPIQGENSPLHFGNGTRLTVT
(X = any amino acid) 2347
MGTRLLFWVAFCLLGAYHTGAGVSQSPSNKVTEKGKDVELRCDPISGHTALY
. ) WYRQRLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGESVSTLTIQRTQQE
B chainwith WT signal | 1« vt a5 5PTOGENS PLEFGNGTRLTVTEDLRNVTPPKVSLFEP SKAETA
peptide, CB | NKQKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON I SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2348
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SEQ
Description Sequence ID
NO:
MATRLLFWVAFCLLGAYHTGAGVSQSPSNKVTEKGKDVELRCDPISGHTALY
L .| WYRQRLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGESVSTLTIQRTQQE
B chain withalternative | o »(vy A5 5pTOGENS PLEHFGNGTRLTVTEDLRNVTPPKVS LFEP SKAETA
signal ~ peptide,  CB | yxoKATIVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2349
MHTRLLFWVAFCLLGAYHTGAGVSQSPSNKVIEKGKDVELRCDPISGHTALY
. .| WYRORLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGESVSTLTIQRTQQE
pchainwithalternative | <71 255 pTOGENS PLEFGNGTRLTVTEDLRNVT PPKVSLFEPSKAETA
signal - peptide,  CB | \xopaT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2350
[00329] In some embodiments, TCRO35 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO35 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AJ. Amino acid sequences of TCR036.

SEQ
Description Sequence ID
NO:
CDRI1a VSPFSN 1351
CDR2a MTEFSENT 1352
CDR3a VVSSYKLI 1353
] ] KNQVEQSPQSLIILEGKNCTLQCNYTVSPFSNLRWYKQDTGRGPVSLTIMTF
Vo - without  signal | qpyrk SNGRYTATLDADTKOSS LHITASOLSDSASYICVVSSYKLIFGTGTR
peptide (SignalP) LOVEP 1354
] ] KNQVEQSPQSLIILEGKNCTLQCNYTVSPFSNLRWYKQDTGRGPVSLTIMTF
Vo without signal | qpymkSNGRYTATLDADTKOSSLHITASQLSDSASYICVVSSYKLTFGTGTR
peptide AIMGT) LOVEFP 1355
MXKHLTTFLVILWLYFYRGNGKNQVEQSPQSLIILEGKNCTLOCNYTVSPFS
NLRWYKQDTGRGPVSLTIMTFSENTKSNGRYTATLDADTKQSSLHITASQLS | 1356
Va DSASYICVVSSYKLIFGTGTRLOVEP
(X = any amino acid) 1357
MKKHLTTFLVILWLYFYRGNGKNQVEQSPQOSLIILEGKNCTLOCNYTVSPES
. ) NLRWYKQDTGRGPVSLTIMTFSENTKSNGRYTATLDADTKQSSLHITASQLS
achainwith WT signal | 1< 70y r/s YKL T FGTGTRL.OVEPNTONPEPAVYQLKDPRSQODSTLCLET
peptide, Co | DFDPSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGEFNLLM
TLRLWSS 1358
MAKHLTTFLVILWLYFYRGNGKNQVEQSPQSLIILEGKNCTLOCNYTVSPFS
a chain with | NLRWYKQDTGRGPVSLTIMTFSENTKSNGRYTATLDADTKOSSLHITASQLS
alternative signal | DSASYICVVSSYKLIFGTGTRLQVEPNIQNPEPAVYQLKDPRSQDSTLCLET
peptide, Co, | DFDSQINVPKTMESGTFITDKCVLDMKAMDS KSNGATAWSNQTSFTCQODIFK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLLM
TLRLWSS 1359
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SEQ
Description Sequence ID
NO:
MHKHLTTFLVILWLYFYRGNGKNQVEQSPQOSLI I LEGKNCTLQCNYTVSPFS
o chain with | NLRWYKQDTGRGPVSLTIMTFSENTKSNGRYTATLDADTKOSSLHITASQLS
alternative signal | DSASYICVVSSYKLIFGTGTRLQVFPNIQNPEPAVYQLKDPRSQDSTLCLET
peptide, Co | DFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODIFK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONTLLVIVLRI LLLKVAGFNLLM
TLRLWSS 1360
CDRI1B SGHTA 2351
CDR2p FOGNSA 2352
CDR3p ASSPIQGENSPLH 2353
i i GVSQSPSNKVTEKGKDVELRCDPISGHTALYWYRQRLGQGLEFLIYFQGNSA
VB without signal | oy oy pSDRFSARRTGESVSTLTIQRTOQOEDSAVYLCASSPIQGENSPLHF
peptide (SignalP) GNGTRLTVT 2354
. ] GAGVSQSPSNKVTEKGKDVELRCDPISGHTALYWYRORLGQGLEFLIYFQGN
VB without signal | o, ppce1 pSDRFSAERTGESVSTLTIORTOOEDSAVYLCASSPTOGENSPL
peptide (IMGT) HFGNGTRLTVT 2355
MXTRLLFWVAFCLLGAYHTGAGVSQSPSNKVTEKGKDVELRCDPI SGHTALY
WYRQRLGQOGLEFLIYFQGNSAPDKSGLPSDRFSAERTGESVSTLTIQRTQQE | 2356
VB DSAVYLCASSPIQGENSPLHFGNGTRLTVT
(X = any amino acid) 2357
MGTRLLEWVAFCLLGAYHTGAGVSQSPSNKVTEKGKDVELRCDPISGHTALY
. . WYRQRLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGESVSTLTIQRTQQE
P chain with WT signal | <7< 1 255 pTOGENS PLEFGNGTRLTVTEDLRNVT PPKVSLFEPSKAETA
peptide, CB | NKQKATLVCLARGFFPDHVELSWWYNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2358
MATRLLFWVAFCLLGAYHTGAGVSQSPSNKVTEKGKDVELRCDPISGHTALY
o .| WYRQRLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGESVSTLTIQRTQQE
B chainwithalternative | 1 a5 5PTQGENS PLEHFGNGTRLTVTEDLRNVTE PKVSLFEPSKARTA
signal  peptide,  CB | 1y oaT1vCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2359
MHTRLLEWVAFCLLGAYHTGAGVSQSPSNKVTEKGKDVELRCDPISGHTALY
. .| WYRORLGQGLEFLIYFQGNSAPDKSGLPSDRFSAERTGESVSTLTIQRTQQE
P chain withalternative | 1<, o1 a5 5 pTOGENS PLEFGNGTRLTVTEDLRNVTPPKVS LFEP SKAETA
signal ~ peptide,  CB | \xoraT1,yCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2360
[00330] In some embodiments, TCRO36 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,
TCRO36 interacts with the neoantigen in the context of HLA-A*02:01, as described in
International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AK. Amino acid sequences of TCR037.

SEQ
Description Sequence ID
NO:
CDRI1a SSVSVY 1361
CDR2a YLSGSTLV 1362
CDR3q AVSKGTGAQKLV 1363
i ] QSVTQLDSQVPVFEEAPVELRCNYSSSVSVYLEWYVQYPNQGLOLLLKYLSG
Vo - without  signal | o\ pqINGFEAEFNKSQTS FHLRKPSVHI SDTAEYFCAVSKGTGAQKLVEG
peptide (SignalP) QGTRLTINP 1364
. i AQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYLFWYVQOYPNOGLOLLLKYLS
Vo without signal | oy psINGFEARFNKSOTSFHLRKPSVHI SDTAEYFCAVSKGTGAQKLVE
peptide AIMGT) GQGTRLTINP 1365
MXLLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
FWYVQYPNQGLOLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD | 1366
Va TAEYFCAVSKGTGAQKLVFGQGTRLTINP
(X = any amino acid) 1367
MLLLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
. ) FIWYVQYPNQGLOLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD
achainwith WT signal | mr oo peayv s KGTGAQKLVFGOGTRLTINPNTONPEPAVYQLKDPRSQDSTLC
peptide, Co | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGEN
LIMTLRLWSS 1368
MALLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
o chain with | FWYVQYPNQGLQLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD
alternative signal | TAEYFCAVSKGTGAQKLVFGQGTRLT INPNTQNPEPAVYQLKDPRSQDSTLC
peptide, Cu | LFTDFDSQINVPKTMESGT FITDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFEN
LLMTLRLWSS 1369
MHLLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
o chain with | FWYVOYPNQGLOLLLKYLSGSTLVES INGFEAEFNKSQTS FHLRKPSVHI SD
alternative signal | TAEYFCAVSKGTGAQKLVFGQGTRLT INPNTQNPEPAVYQLKDPRSODSTLC
peptide, Co | LETDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGEN
LIMTLRLWSS 1370
CDRI1B LNHDA 2361
CDR2B SQIVND 2362
CDR3B ASEAF 2363
VP without signal | GITOSPKYLFRKEGONVTLSCEQNLNHDAMYWYRODPGOGLRLIYYSQIVND
peptide (SignalP) FOKGDIAEGYSVSREKKESFPLIVTSAQKNPTASYLCASEAFFGQGTRLTVV | 2364
] i DGGITQSPRYLFRKEGONVTLS CEQNLNHDAMYWYRQDPGQGLRLIYYSQIV
VB without signal | \ppokepTARGYSVSREKKES FPLIVT SAQKNPTASYLCASEAFFGQGTRLT
peptide AIMGT) vV 2365
MXNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLSCEQNLNHDAMY
WYRQDPGOGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLIVTSAQKNP | 2366
VB TASYLCASEAFFGQGTRLTVV
(X = any amino acid) 2367
MSNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLSCEQNLNHDAMY
. ) WYRQODPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLIVTSAQKNP
P chain with WT signal | 1, <71 2 SEA FFGOGTRLTVVEDLRNVT PPKVS LFEPS KAET ANKOKATLVC
peptide, CB | LARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSYCLSSRLRVSATEW
(substituted) HNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGITSASYQ
QCGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2368
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SEQ
Description Sequence ID
NO:
MANQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
. .| WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLIVTSAQKNP
P chain withalternative | ¢ 501 02 SRAFFGOGTRLTVVEDLRNVTPPKVS LFEPSKAETANKOKATLVC
signal  peptide,  CB | | 7 pcrpFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRLRVSATFW
(substituted) HNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGITSASYQ
QGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2369
MENQVLCCVVLCFLGANTVDGGITQS PKYLERKEGONVTLSCEQNLNHDAMY
. .| WYRODPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLIVTSAQKNP
P chainwithalternative | m o012 SpA FFGOGTRLTVVEDLRNVT P PKVS LFEP SKAETANKOKATLVC
signal  peptide,  CB | 1 A oo pFPDHVEL SWWVNGKEVES GVCTDPOAYKESNYSYCLS SRLRVSATFW
(substituted) HNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGITSASYQ
QGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2370
[00331] In some embodiments, TCRO37 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO37 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AL. Amino acid sequences of TCR038.

SEQ
Description Sequence ID
NO:
CDRI1a TISGTDY 1371
CDR2a GLTSN 1372
CDR3a ILASGAGSYQLT 1373
i i KTTQPNSMESNEEEPVHLPCNHSTISGTDYIHWYRQLPSQGPEYVIHGLT SN
Vo - without  signal | | \\pya ST AT ARDRKS STLT LHRATLRDAAVYYCT LASGAGSYOLTFGKGTK
peptide (SignalP) LSVIP 1374
] ] DAKTTOPNSMESNEEEPVHLPCNHSTISGTDY THWYRQLPSQGPEYVIHGLT
Vo without signal | o\ NRMASTATAEDRKS STLT LHRATLRDAAVYYCT LASGAGS YOLTFGKG
peptide IMGT) TKLSVIP 1375
MXLVTSITVLLSLGIMGDAKTTQPNSMESNEEEPVHLPCNHSTISGTDYIHW
YROLPSQGPEYVIHGLTSNVNNRMASLATAEDRKSSTLILHRATLRDAAVYY | 1376
Va CILASGAGSYQLTFGKGTKLSVIP
(X = any amino acid) 1377
MKLVTSITVLLSLGIMGDAKTTQPNSMESNEEEPVHLPCNHSTISGTDYIHW
o ) YROLPSQGPEYVIHGLTSNVNNRMASLAIAEDRKSSTLILHRATLRDAAVYY
achainwith WT signal | 775 ¢ o2 6501 TFGKGTKLSVI PNTONPEPAVYQLKDPRSQDSTLCLETDF
peptide, Co | hSOINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODT FKET
(substituted) NATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGFNLLMTL
RLWSS 1378
MALVTSITVLLSLGIMGDAKTTQPNSMESNEEEPVHLPCNHSTISGTDYIHW
o chain with | YROLPSQGPEYVIHGLTSNVNNRMASLAIAEDRKSSTLI LHRATLRDAAVYY
alternative signal | CILASGAGSYQLTFGKGTKLSVIPNIQNPEPAVYQLKDPRSQDSTLCLETDF
peptide, Co | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATIAWSNQTSFTCODIFKET
(substituted) NATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRI LLLKVAGFNLLMTL
RLWSS 1379
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SEQ
Description Sequence ID
NO:
MHLVTSITVLLSLGIMGDAKTTQPNSMESNEEEPVHLPCNHSTISGTDY THW
o chain with | YROLPSQGPEYVIHGLTSNVNNRMASLATAEDRKS STLT LHRATLRDAAVYY
alternative signal | CILASGAGSYQLTFGKGTKLSVIPNIQNPEPAVYQLKDPRSQDSTLCLETDF
peptide, Co | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCQDI FKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONTLLVI VLRI LLLKVAGFNLLMTL
RLWSS 1380
CDRI1B LGHD 2371
CDR2p YNNKEL 2372
CDR3p ASRTIGYNTEAF 2373
i i QTPKYLVTQMGNDKSIKCEQNLGHDTMYWYKQDSKKFLKIMFSYNNKELI IN
VB without signal | poypNRESPRSPDKAHLNLHINS LELGDSAVYFCASRTIGYNTEAFFGOGTR
peptide (SignalP) LTVV 2374
. ] DTAVSQTPKYLVTQOMGNDKS I KCEQNLGHDTMYWYKQDSKKFLKIMFSYNNK
VB without signal | o7 1 yprypNRFS PKS PDKAHLNLEINS LELGDSAVYFCASRTTGYNTEAFF
peptide (IMGT) GQGTRLTVV 2375
MXCRLLCCVVFCLLOAGPLDTAVSQTPKYLVTOMGNDKS I KCEQNLGHDTMY
WYKODSKKFLKIMFSYNNKELI INETVPNRFSPKSPDKAHLNLHINSLELGD | 2376
VB SAVYFCASRTIGYNTEAFFGQGTRLTVV
(X = any amino acid) 2377
MGCRLLCCVVFCLLOAGPLDTAVSQTPKYLVTOMGNDKS IKCEQNLGHDTMY
. . WYKQDSKKFLKIMFSYNNKELI INETVPNREFSPKSPDKAHLNLHINSLELGD
P chain with WT signal | o+ pcasRTTGYNTEAFFGOGTRLTVVEDLRNVTPPKVS LFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2378
MACRLLCCVVFCLLQOAGPLDTAVSQTPKYLVTOMGNDKS I KCEQNLGHDTMY
o .| WYKQDSKKFLKIMFSYNNKELI INETVPNRFSPKSPDKAHLNLHINSLELGD
B chainwithalternative | o\ peaSRTTGYNTEAFFGOGTRLTVVEDLRNVTPPKVS LEEPSKAETANK
signal  peptide,  CB | 5y a1 yC1 ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2379
MHCRLLCCVVEFCLLOAGPLDTAVSQTPKYLVTOMGNDKS I KCEQNLGHDTMY
. .| WYKODSKKFLKIMFSYNNKELI INETVPNRFSPKSPDKAHLNLHINSLELGD
P chain withalternative | 7o poa SRTTGYNTEAFFGOGTRLTVVEDLRNVT PPKVS LFEP SKAETANK
signal ~ peptide,  CB | oy a71yC1ARGFFPDHVELSWWYNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2380
[00332] In some embodiments, TCRO38 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,
TCRO38 interacts with the neoantigen in the context of HLA-A*02:01, as described in
International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AM. Amino acid sequences of TCR039.
SEQ
Description Sequence ID
NO:
CDR1a VGISA 1381
CDR2a LSSGK 1382
CDR3a AALSYNTDKLI 1383
. . AKNEVEQSPONLTAQEGEFITINCSYSVGISALHWLOQHPGGGIVSLEMLSS
Vo without signal

peptide (SignalP)

GKKKHGRLIATINIQEKHSSLHITASHPRDSAVYICAALSYNTDKLIFGTGT

RLOVFP 1384
. ] KNEVEQSPONLTAQEGEFITINCSYSVGISALHWLOQHPGGGIVSLFMLSSG
Vo without signal |y ncrr 1 ATTNTQRKHS SLHT TASHPRDSAVYT CAALSYNTDKLT FGTGTR
peptide AIMGT) LOVEFP 1385
MXKIRQFLLAILWLOLSCVSAAKNEVEQSPQONLTAQEGEFITINCSYSVGIS
ALHWLQQHPGGGIVSLFMLSSGKKKHGRLIATINIQEKHSSLHITASHPRDS | 1386
Va AVYTCAALSYNTDKLIFGTGTRLOVEFP
(X = any amino acid) 1387
MKKIRQFLLAILWLQLSCVSAAKNEVEQSPQONLTAQEGEFITINCSYSVGIS
L . ALHWLQQHPGGGIVSLFMLSSGKKKHGRLIATINIQEKHSSLHITASHPRDS
achainwith WT signal | o1 cAAT SYNTDKLI FGTGTRLOVFPNTONPEPAVYOLKDPRSODSTLCLF
peptide, Co | T DFDSQINVPKTMESGTFTTDKCVL.DMKAMDSKSNGATAWSNOTSFTCODT F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLL
MTLRLWSS 1388
MAKIRQFLLAILWLQLSCVSAAKNEVEQSPONLTAQEGEFITINCSYSVGIS
o chain with | ALHWLOQHPGGGIVSLFMLSSGKKKHGRLIATINIQEKHSSLHITASHPRDS
alternative signal | AVYICAALSYNTDKLIFGTGTRLQVFPNIQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1389
MHKIRQFLLAILWLQLSCVSAAKNEVEQSPQONLTAQEGEFITINCSYSVGIS
o chain with | ALHWLOQHPGGGIVSLFMLS SGKKKHGRLIATINIOEKHS SLHITASHPRDS
alternative signal | AVYTCAALSYNTDKLIFGTGTRLQVFPNIQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co, | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLL
MTLRLWSS 1390
CDRI1B SGHTA 2381
CDR2B FQOGTGA 2382
CDR3p ASSLSGLLOETQY 2383
] ] GVSQTPSNKVTEKGKYVELRCDPISGHTALYWYRQOSLGOGPEFLIYFQGTGA
VB without signal | » \po et PNDRFFAVRPEGSVSTLKIORTERGDSAVYLCASSLSGLLOETOYF
peptide (SignalP) GPGTRLLVL 2384
) ] GAGVSQTPSNKVTEKGKYVELRCDPISGHTALYWYRQSLGQGPEFLIYFQGT
VB without signal | ¢, 5 poa1 PNDRFFAVRPEGSVSTLKIORTERGDSAVYLCASSLSGLLOETO
peptide (IMGT) YFGPGTRLLVL 2385
MXTRLLCWAALCLLGADHTGAGVSQTPSNKVTEKGKYVELRCDPTSGHTALY
WYRQSLGQGPEFLIYFQGTGAADDSGLPNDRFFAVRPEGSVSTLKIQRTERG | 2386
VB DSAVYLCASSLSGLLOETQYFGPGTRLLVL
(X = any amino acid) 2387
MGTRLLCWAALCLLGADHTGAGVSQTPSNKVTEKGKYVELRCDPISGHTALY
. ) WYRQSLGQGPEFLIYFQGTGAADDSGLPNDRFFAVRPEGSVSTLKIQRTERG
Bchainwith WT signal | o v1 a5 51,561 LOETOYFGPGTRLLVLEDLRNVTPPKVS LFEP SKAETA
peptide, CB | NKQKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON I SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2388
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SEQ
Description Sequence ID
NO:
MATRLLCWAALCLLGADHTGAGVSQTPSNKVTEKGKYVELRCDPISGHTALY
L .| WYRQSLGQGPEFLIYFQGTGAADDSGLPNDRFFAVRPEGSVSTLKIQRTERG
B chain withalternative | o5 vy a5 51,561, LOETOYFGPGTRLLVLEDLRNVTPPKVS LFEP SKAETA
signal ~ peptide,  CB | yxokaTIVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2389
MHTRLLCWAALCLLGADHTGAGVSQTPSNKVIEKGKYVELRCDPISGHTALY
. .| WYRQSLGQGPEFLIYFQGTGAADDSGLPNDRFFAVRPEGSVSTLKIQRTERG
pchainwithalternative | <71 2 551,561 LOETOYFGPGTRLLVLEDLRNVT PPKVSLFEPSKAETA
signal -~ peptide,  CB | \rxoraT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2390
[00333] In some embodiments, TCRO39 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO39 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AN. Amino acid sequences of TCR040.

SEQ
Description Sequence ID
NO:
CDRI1a ATGYPS 1391
CDR2a ATKADDK 1392
CDR3a ALSHTGSSNTGKLI 1393
i i NSVTQMEGPVTLSEEAFLTINCTYTATGYPSLEWYVQYPGEGLOLLLKATKA
Vo without  signal | by onKGERATYRKETTS FHLEKGSVOVSDSAVYFCALSHTGS SNTGKLI F
peptide (SignalP) GOGTRLOVKP 1394
] ] GNSVTOMEGPVTLSEEAFLTINCTYTATGYPSLFWYVQYPGEGLOLLLKATK
Vo without signal | »pycoNKGFEATYRKETTS FHLEKGSVQVSDSAVYFCALSHTGS SNTGKL T
peptide IMGT) FGOGTRLOVKP 1395
MXYSPGLVSLILLLLGRTRGNSVTOMEGPVTLSEEAFLTINCTYTATGYPSL
FWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS | 1396
Va AVYFCALSHTGSSNTGKLIFGQGTRLOVKP
(X = any amino acid) 1397
MNYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL
. ) FIWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS
achainwith WT signal | »+/v a1 sHTGS SNTGKLT FGOGTRLOVKPNT ONPEPAVYOLKDPRSQDSTL
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1398
MAYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL
o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTSFHLEKGSVQVSDS
alternative signal | AVYFCALSHTGSSNTGKLI FGQGTRLOVKPNIQNPEPAVYQLKDPRSQDSTL,
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1399
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SEQ
Description Sequence ID
NO:
MHYSPGLVSLILLLLGRTRGNSVTOMEGPVTLSEEAFLTINCTYTATGYPSL
o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTSFHLEKGSVQVSDS
alternative signal | AVYFCALSHTGSSNTGKLIFGQGTRLOQVKPNIONPEPAVYQLKDPRSQDSTL
peptide, Co | CLETDEFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSEFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGE
NLLMTLRLWSS 1400
CDRI1B SGHAT 2391
CDR2p FONNGV 2392
CDR3B ASSTGGGRHQPQH 2393

GVAQSPRYKITEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQNNGV
VDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSTGGGRHQPQHFE
GDGTRLSIL 2394
EAGVAQSPRYKITIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQNN
GVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSTGGGRHQPQ

VB  without signal
peptide (SignalP)

VB  without signal

peptide (IMGT) HFGDGTRLSIL 2395
MXTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
WYQOILGOGPKLLIQFQNNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE | 2396

VB DSAVYLCASSTGGGRHQPQHFGDGTRLSTTL
(X = any amino acid) 2397
MGTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY

. . WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE

P chain with WT signal | 1«71 2 5 STGGGREOPOHFGDGTRLS I LEDLRNVT PPKVSLFEPSKAETA

peptide, CB | NKQKATLVCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS

(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2398
MATRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY

o .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE

B chainwithalternative | 1 ca55TGGGREQPOHFGDGTRLS I LEDLRNVTE PKVSLFEPSKAETA

signal  peptide,  CB | o xaT1vCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS

(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2399
MHTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY

. .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE

P chain withalternative | 1«7 o1 a5 5 TGGGRHOPOHFGDGTRLS T LEDLRNVTPPKVS LFEP SKAETA

signal ~ peptide,  CB | \xoraT1,yCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSS

(substituted)

RLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQNISAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2400

[00334] In some embodiments, TCR040 interacts with and/or is specific for p53. In some
embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,
TCRO40 interacts with the neoantigen in the context of HLA-A*02:01, as described in
International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AQO. Amino acid sequences of TCR041.
SEQ
Description Sequence ID
NO:
CDR1a ATGYPS 1401
CDR2a ATKADDK 1402
CDR3a ALSQTGSSKTGKLI 1403
. . NSVTQMEGPVTLSEEAFLTINCTYTATGYPSLEWYVQYPGEGLQLLLKATKA
Vo without signal

peptide (SignalP)

DDKGSNKGFEATYRKETTSFHLEKGSVQVSDSAVYFCALSQTGSSKTGKLIF

GQGTRLQVKP 1404

. ] GNSVTQMEGPVTLSEEAFLTINCTYTATGYPSLFWYVQYPGEGLOLLLKATK

Vo without signal | » )y oNKGFEATYRKETTS FHLEKGSVQVSDSAVYFCALSQTGSSKTGKL T
peptide IMGT) FGOGTRLOVKP 1405

MXYSPGLVSLILLLLGRTRGNSVTOMEGPVTLSEEAFLTINCTYTATGYPSL
FWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS | 1406

Va AVYFCALSQTGSSKTGKLI FGQGTRLOVKP

(X = any amino acid) 1407

MNYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL

L . FIWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS

achainwith WT signal | o« r AT s0TGSSKTGKLT FGOGTRLOVKPN T ONPEPAVYOLKDPRSODSTL

peptide, Co | CLFTDFDSOINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTSFTCO

(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1408

MAYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL

o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTSFHLEKGSVQVSDS

alternative signal | AVYFCALSQTGSSKTGKLI FGQGTRLOVKPNIQNPEPAVYQLKDPRSQDSTL,

peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCO

(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1409

MHYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL

o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS

alternative signal | AVYFCALSQTGSSKTGKLI FGQGTRLOVKPNTQNPEPAVYQLKDPRSQDSTT,

peptide, Co, | CLETDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQ

(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1410
CDRI1B SGHAT 2401
CDR2B FONNGV 2402
CDR3p ASSTGGGRHQPQH 2403

] ] GVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQOQILGOGPKLLIQFONNGY

VB without signal | ppsor pKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSTGGGRHOPOHF
peptide (SignalP) GDGTRLSIL 2404

) ] EAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQONN

VB without signal | -\ ,/npso1pPKDRFSAERLKGVDSTLKIOPAKLEDSAVYLCASSTGGGRHQPO
peptide (IMGT) HFGDGTRLSIL 2405

MXTRLLCWAALCLLGAELTEAGVAQSPRYKT TEKRQSVAFWCNPISGHATLY
WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE | 2406

VB DSAVYLCASSTGGGRHQPQHFGDGTRLSIL

(X = any amino acid) 2407

MGTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY

. ) WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE

B chainwith WT signal | < vt a5 5 TGGGREOPOHFGDGTRLS I LEDLRNVTPPKVS LFEP SKAETA

peptide, CB | NKQKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS

(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON I SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2408
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SEQ
Description Sequence ID
NO:
MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
L .| WYQOILEOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
B chain withalternative | o7 0v1 a5 5 TGGGRHOPOHFGDGTRLS I LEDLRNVTPPKVS LFEP SKAETA
signal ~ peptide,  CB | yxokATIVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2409
MHTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
. .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
pchainwithalternative | 1«71 2 5 STGGGREOPOHFGDGTRLS I LEDLRNVT PPKVSLFEPSKAETA
signal  peptide,  CB | \rxopaT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2410
[00335] In some embodiments, TCR041 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO41 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AP. Amino acid sequences of TCR042.

SEQ
Description Sequence ID
NO:
CDRI1a ATGYPS 1411
CDR2a ATKADDK 1412
CDR3a ALSQTGSSNTGKLI 1413
i i NSVTQMEGPVTLSEEAFLTINCTYTATGYPSLEWYVQYPGEGLOLLLKATKA
Vo without  signal | by onKGERATYRKETTS FHLEKGSVOVSDSAVYFCALSOTGS SNTGKLI F
peptide (SignalP) GOGTRLOVKP 1414
] ] GNSVTOMEGPVTLSEEAFLTINCTYTATGYPSLFWYVQYPGEGLOLLLKATK
Vo without signal | »ppycoNKGFEATYRKETTS FHLEKGSVQVSDSAVYFCALSQTGSSNTGKL T
peptide IMGT) FGOGTRLOVKP 1415
MXYSPGLVSLILLLLGRTRGNSVTOMEGPVTLSEEAFLTINCTYTATGYPSL
FWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS | 1416
Va AVYFCALSQTGSSNTGKLIFGQGTRLOVKP
(X = any amino acid) 1417
MNYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL
. ) FIWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS
achainwith WT signal | 7+, a1 507G SNTGKLT FGOGTRLOVKPN T ONPEPAVYOLKDPRSQDSTL
peptide, Co | CLFTDFDSOINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1418
MAYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL
o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTSFHLEKGSVQVSDS
alternative signal | AVYFCALSQTGSSNTGKLI FGQGTRLOVKPNIQNPEPAVYQLKDPRSQDSTL,
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1419
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SEQ
Description Sequence ID
NO:
MHYSPGLVSLILLLLGRTRGNSVTOMEGPVTLSEEAFLTINCTYTATGYPSL
o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTSFHLEKGSVQVSDS
alternative signal | AVYFCALSQTGSSNTGKLIFGQGTRLOQVKPNIONPEPAVYQLKDPRSQDSTL
peptide, Co | CLETDEFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSEFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGE
NLLMTLRLWSS 1420
CDRI1B SGHAT 2411
CDR2p FONNGV 2412
CDR3B ASSTGGGRHQPQH 2413

GVAQSPRYKITEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQNNGV
VDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSTGGGRHQPQHFE
GDGTRLSIL 2414
EAGVAQSPRYKITIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQNN
GVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSTGGGRHQPQ

VB  without signal
peptide (SignalP)

VB  without signal

peptide (IMGT) HFGDGTRLSIL 2415
MXTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
WYQOILGOGPKLLIQFQNNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE | 2416

VB DSAVYLCASSTGGGRHQPQHFGDGTRLSTTL
(X = any amino acid) 2417
MGTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY

. . WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE

P chain with WT signal | 1«71 2 5 STGGGREOPOHFGDGTRLS I LEDLRNVT PPKVSLFEPSKAETA

peptide, CB | NKQKATLVCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS

(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2418
MATRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY

o .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE

B chainwithalternative | 1 ca55TGGGREQPOHFGDGTRLS I LEDLRNVTE PKVSLFEPSKAETA

signal  peptide,  CB | o xaT1vCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS

(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2419
MHTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY

. .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE

P chain withalternative | 1«7 o1 a5 5 TGGGRHOPOHFGDGTRLS T LEDLRNVTPPKVS LFEP SKAETA

signal ~ peptide,  CB | \xoraT1,yCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSS

(substituted)

RLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQNISAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2420

[00336] In some embodiments, TCR042 interacts with and/or is specific for p53. In some
embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,
TCRO42 interacts with the neoantigen in the context of HLA-A*02:01, as described in
International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AQ. Amino acid sequences of TCR043.
SEQ
Description Sequence ID
NO:
CDR1a ATGYPS 1421
CDR2a ATKADDK 1422
CDR3a ALSTTGSSNTGKLI 1423
. . NSVTQMEGPVTLSEEAFLTINCTYTATGYPSLEWYVQYPGEGLQLLLKATKA
Vo without signal

peptide (SignalP)

DDKGSNKGFEATYRKETTSFHLEKGSVQVSDSAVYFCALSTTGSSNTGKLIF

GQGTTLQVKP 1424

. ] GNSVTQMEGPVTLSEEAFLTINCTYTATGYPSLFWYVQYPGEGLOLLLKATK

Vo without signal | »ppycoNKGFEATYRKETTS FHLEKGSVQVSDSAVYFCALSTTGS SNTGKL T
peptide IMGT) FGOGTTLQOVKP 1425

MXYSPGLVSLILLLLGRTRGNSVTOMEGPVTLSEEAFLTINCTYTATGYPSL
FWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS | 1426

Va AVYFCALSTTGSSNTGKLIFGQGTTLOVKP

(X = any amino acid) 1427

MNYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL

L . FIWYVQYPGEGLOLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS

achainwith WT signal | o\ r AT STTGSSNTGKLT FGOGTTLOVKPN T ONPEPAVYOLKDPRSODSTL

peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTSFTCO

(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1428

MAYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL

o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTSFHLEKGSVQVSDS

alternative signal | AVYFCALSTTGSSNTGKLI FGQGTTLQVKPNIQNPEPAVYQLKDPRSQDSTL,

peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCO

(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1429

MHYSPGLVSLILLLLGRTRGNSVTQMEGPVTLSEEAFLTINCTYTATGYPSL

o chain with | FWYVQYPGEGLQLLLKATKADDKGSNKGFEATYRKETTS FHLEKGSVQVSDS

alternative signal | AVYFCALSTTGSSNTGKLI FGQGTTLQVKPNTQNPEPAVYQLKDPRSQDSTT,

peptide, Co, | CLETDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQ

(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1430
CDRI1B SGHAT 2421
CDR2B FONNGV 2422
CDR3p ASSTGGGRHQPQH 2423

] ] GVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQOQILGOGPKLLIQFONNGY

VB without signal | ppsor pKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSTGGGRHOPOHF
peptide (SignalP) GDGTRLSIL 2424

) ] EAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQONN

VB without signal | -\ ,/npso1pPKDRFSAERLKGVDSTLKIOPAKLEDSAVYLCASSTGGGRHQPO
peptide (IMGT) HFGDGTRLSIL 2425

MXTRLLCWAALCLLGAELTEAGVAQSPRYKT TEKRQSVAFWCNPISGHATLY
WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE | 2426

VB DSAVYLCASSTGGGRHQPQHFGDGTRLSIL

(X = any amino acid) 2427

MGTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY

. ) WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE

B chainwith WT signal | < vt a5 5 TGGGREOPOHFGDGTRLS I LEDLRNVTPPKVS LFEP SKAETA

peptide, CB | NKQKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS

(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON I SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2428
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SEQ
Description Sequence ID
NO:
MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
L .| WYQOILEOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
B chain withalternative | o7 0v1 a5 5 TGGGRHOPOHFGDGTRLS I LEDLRNVTPPKVS LFEP SKAETA
signal ~ peptide,  CB | yxokATIVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2429
MHTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
. .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
pchainwithalternative | 1«71 2 5 STGGGREOPOHFGDGTRLS I LEDLRNVT PPKVSLFEPSKAETA
signal  peptide,  CB | \rxopaT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2430
[00337] In some embodiments, TCR043 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO43 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AR. Amino acid sequences of TCR044.

SEQ
Description Sequence ID
NO:
CDRI1a DRGSQS 1431
CDR2a IYSNGD 1432
CDR3a AVSWYSTLT 1433
i i QOKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMELY
Vo - without  signal | o enkpDGRFTAOLNKASOYVSLLI RDSQPSDSATYLCAVSWY STLTFGKGT
peptide (SignalP) MLLVSP 1434
] ] OKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIYS
Vo without signal | .y e GRETAQLNKASQYVSLLTRDSOPSDSATYLCAVSWYSTLTFGKGTM
peptide IMGT) LLVSP 1435
MXSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD | 1436
Va SATYLCAVSWYSTLTFGKGTMLLVSP
(X = any amino acid) 1437
MKSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
. ) SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
a.chainwith WT signal | o, v 1 02 vsHySTLT FGKGTMLLVS PNTONPEPAVYQLKDPRSQDSTLCLET
peptide, Co | DFDPSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODT FK
(substituted) ETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGEFNLLM
TLRLWSS 1438
MASLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
o chain with | SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
alternative signal | SATYLCAVSWYSTLTFGKGTMLLYSPNIQNPEPAVYQLKDPRSQDSTLCLET
peptide, Co, | DFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQODIFK
(substituted) ETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLLM
TLRLWSS 1439
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SEQ
Description Sequence ID
NO:
MHSLRVLLVILWLQLSWVWSQOKEVEQNSGPLSVPEGATIASLNCTYSDRGSQ
o chain with | SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
alternative signal | SATYLCAVSWYSTLTFGKGTMLLVSPNIQNPEPAVYQLKDPRSQDSTLCLET
peptide, Co | DEDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQDIFK
(substituted) ETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGENLLM
TLRLWSS 1440
CDRI1B WSHSY 2431
CDR2p SAAADT 2432
CDR3p ASSGSRTDTQY 2433

GITQSPRYKITETGRQVTLMCHQTWSHSYMFWYRQDLGHGLRLIYYSAAADT
TDKGEVPDGYVVSRSKTENFPLTLESATRSQTSVYFCASSGSRTDTQYFGPG
TRLTVL 2434
DAGITQSPRYKITETGRQVTLMCHQTWSHSYMFWYROQDLGHGLRLIYYSAAA
DITDKGEVPDGYVVSRSKTENFPLTLESATRSQTSVYFCASSGSRTDTQYFG

VB  without signal
peptide (SignalP)

VB  without signal

peptide (IMGT) PGTRLTVL 2435
MXTRLFFYVALCLLWAGHRDAGITQSPRYKITETGROVTLMCHOTWSHS YMF
WYRQDLGHGLRLIYYSAAADITDKGEVPDGYVVSRSKTENFPLTLESATRSQ | 2436

VB TSVYFCASSGSRTDTQYFGPGTRLTVL
(X = any amino acid) 2437
MGTRLFFYVALCLLWAGHRDAGITQSPRYKITETGRQVTLMCHQTWSHS YMF

. . WYRQDLGHGLRLIYYSAAADITDKGEVPDGYVVSRSKTENFPLTLESATRSO

P chain with WT signal | oy pea s sGSRTDTOYFGPGTRLTVLEDLRNVT PPKVS LFEPSKAETANKO

peptide, CB | KATLVCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR

(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGI
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2438
MATRLFFYVALCLLWAGHRDAGITQSPRYKITETGROVTLMCHQTWSHS YMF

o .| WYRQDLGHGLRLIYYSAAADITDKGEVPDGYVVSRSKTENFPLTLESATRSQ

B chainwithalternative | 1.4\ peas5GSRTDTOYFGPGTRLTVLEDLRNVTPPKVS LEFEPSKAETANKQ

signal  peptide,  CB | x271vc1ARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSRLR

(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGT
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2439
MHTRLFFYVALCLLWAGHRDAGITQS PRYKITETGRQVTLMCHQTWSHS YMF

. .| WYRODLGHGLRLIYYSAAADITDKGEVPDGYVVSRSKTENFPLTLESATRSQ

B chain with alternative

‘ : TSVYFCASSGSRTDTQYFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETANKQ
signal ~ peptide,  CB | yar1yc1ARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGT
TSASYQOGVLSATILYET LLGKATLYAVLVS TLVVMAMVKRKNS 2440

[00338] In some embodiments, TCR044 interacts with and/or is specific for p53. In some
embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,
TCRO44 interacts with the neoantigen in the context of HLA-A*02:01, as described in
International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AS. Amino acid sequences of TCR045.
SEQ
Description Sequence ID
NO:
CDRl1a SVFSS 1441
CDR2a VVTGGEV 1442
CDR3a AGEFAGNQFY 1443
. . QLLEQSPQFLSIQEGENLTVYCNSSSVESSLOWYRQEPGEGPVLLVIVVTGG
Vo without signal

peptide (SignalP)

EVKKLKRLTFQFGDARKDSSLHITAAQPGDTGLYLCAGEFAGNQFYEFGTGTS

LTVIP 1444
. ] TOLLEQSPQFLSIQEGENLTVYCNSSSVESSLOWYRQEPGEGPVLLVTVVTG
Vo without signal | g1y KRTTFOFGDARKDS SLHT TAAQPGDTGLYLCAGEFAGNQFYFGTGT
peptide IMGT) SLTVIP 1445
MXLKFSVSILWIQLAWVSTQLLEQSPQFLSIQEGENLTVYCNSSSVESSLOW
YRQEPGEGPVLLVTVVTGGEVKKLKRLTFQFGDARKDS SLHITAAQPGDTGL | 1446
Va YLCAGEFAGNQFYFGTGTSLTVIP
(X = any amino acid) 1447
MVLKFSVSILWIQLAWVSTQLLEQSPQFLSIQEGENLTVYCNSSSVESSLOW
L . YROEPGEGPVLLVTVVTGGEVKKLKRLT FQFGDARKDS SLHITAAQPGDTGL
achainwith WT signal | <1 7k paGNOFYFGTGTS LTV PNTONPEPAVYOLKDPRSODSTLCLFTDF
peptide, Co | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODT FKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTL
RLWSS 1448
MALKFSVSILWIQLAWVSTQLLEQSPQFLSIOEGENLTVYCNSSSVESSLOW
o chain with | YROEPGEGPVLLVTVVTGGEVKKLKRLTFQFGDARKDS SLHITAAQPGDTGL
alternative signal | YLCAGEFAGNQFYFGTGTSLTVIPNIQNPEPAVYQLKDPRSQDSTLCLETDF
peptide, Co | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATIAWSNQTSFTCODIFKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLLMTL
RLWSS 1449
MHLKFSVSILWIQLAWVSTQLLEQSPQFLSIQEGENLTVYCNSSSVESSLOW
o chain with | YROEPGEGPVLLVTVVTGGEVKKLKRLT FQFGDARKDS SLHITAAQPGDTGL
alternative signal | YLCAGEFAGNQFYFGTGTSLTVIPNIQNPEPAVYQLKDPRSQDSTLCLETDF
peptide, Co, | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIFKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTL
RLWSS 1450
CDRI1B MGHRA 2441
CDR2B YSYEKL 2442
CDR3p ASSQVGLTYEQY 2443
] ] EVTQTPKHLVMGMTNKKS LKCEQHMGHRAMYWYKQKAKKPPELMEFVY S YEKL
VB without signal | oy pSRESPRCPNSSLLNLELEALOPEDSALYLCAS SOVGLTYEQYFGP
peptide (SignalP) GTRLTVT 2444
) ] DTEVTQTPKHLVMGMTNKKS LKCEQHMGHRAMYWYKQKAKKP PELMFVYSYE
VB without signal | p1 o1ypeypSRFSPECPNSSLLNLELHALOPEDSALYLCAS SOVGLTYEQYF
peptide (IMGT) GPGTRLTVT 2445
MXCRLLCCAVLCLLGAVPIDTEVTQTPKHLVMGMTNKKS LKCEQHMGHRAMY
WYKQKAKKPPELMFVYSYEKLSINESVPSRFSPECPNSSLLNLHLHALQPED | 2446
VB SALYLCASSQVGLTYEQYFGPGTRLTVT
(X = any amino acid) 2447
MGCRLLCCAVLCLLGAVPIDTEVTQT PRKHLVMGMTNKKS LKCEQHMGHRAMY
. ) WYKQKAKKPPELMFVYSYEKLSINESVPSRFSPECPNSSLLNLELHALQPED
Bchainwith WT signal | .7 o1 -2 550VGLTYEQYFGPGTRLTVTEDLRNVT PPKVS LFEP SKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2448
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SEQ
Description Sequence ID
NO:
MACRLLCCAVLCLLGAVPIDTEVTQTPKHLVMGMTNKKS LKCEQHMGHRAMY
. .| WYRQKAKKPPELMFVYSYEKLSINESVPSRFSPECPNSSLLNLHLHALQPED
pchainwithalternative | 1 1 02 550VGLTYEQYFGPGTRLTVTEDLRNVT PPKVS LFEP SKAETANK
signal  peptide,  CB | oxar1yCARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2449
MHCRLLCCAVLCLLGAVPIDTEVTQT PKHLVMGMTNKKS LKCEQHMGHRAMY
. .| WYKQKAKKPPELMFVYSYEKLSINESVPSRFSPECPNSSLLNLHLHALQPED
Pchainwithalternative | o7 <1 2 5 50vGLTYEOYFGPGTRLTVTEDLRNVT P PKVS LFEPSKAETANK
signal  peptide,  CB | o xa 1301 ARGFFPDEVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2450
[00339] In some embodiments, TCR045 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO45 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AT. Amino acid sequences of TCR046.

SEQ
Description Sequence ID
NO:
CDRI1a VSGNPY 1451
CDR2a YITGDNLV 1452
CDR3a AVRDNSGGSNYKLT 1453
i i QSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYLFWYVQYPNRGLOFLLKYITG
Vo - without  signal | p; ok ooV GFRARFNKSQTS FHLKKPSALVSDSALYFCAVRDNS GGSNYKLT
peptide (SignalP) FGKGTLLTVNP 1454
] ] AQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYLFWYVQYPNRGLOFLLKYIT
Vo without signal | py;yKGsYGFRARFNKSOTS FHLKKPSALVSDSALYFCAVRDNSGGSNYKL
peptide IMGT) TFGKGTLLTVNP 1455
MXSAPISMLAMLFTLSGLRAQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYL
FIWYVQYPNRGLOFLLKYITGDNLVKGSYGFEAEFNKSQTSFHLKKPSALVSD | 1456
Va SALYFCAVRDNSGGSNYKLTFGKGTLLTVNP
(X = any amino acid) 1457
MASAPISMLAMLFTLSGLRAQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYL
. ) FIWYVQYPNRGLOFLLKYITGDNLVKGSYGFEAEFNKSQTS FHLKKPSALVSD
achainwith WT signal | <1 v FoavRDNSGGSNYKLTFGKGTLLTVNPNTONPEPAVYQLKDPRSQDST | 1458
peptide, Co | L cLFTDFDSQINVPKTMES GTFI TDKCVLDMKAMDSKSNGATAWSNOTSFTC
(substituted) QDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1459
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SEQ
Description Sequence ID
NO:
MHSAPISMLAMLFTLSGLRAQSVAQPEDQVNVAEGNPLTVKCTYSVSGNPYL
o chain with | FWYVOYPNRGLOFLLKYITGDNLVKGSYGFEAEFNKSQTS FHLKKPSALVSD
alternative signal | SALYFCAVRDNSGGSNYKLTFGKGTLLTVNPNIQNPEPAVYQLKDPRSQDST
peptide, Co | LCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTC
(substituted) ODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1460
CDRI1B SGHAT 2451
CDR2p FONNGV 2452
CDR3p ASSLGQGQTQY 2453
i i GVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQI LGQGPKLLIQFONNGY
VB without signal | ooy PKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLGOGOTOYFGP
peptide (SignalP) GTRLLVL 2454
. ] EAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQI LGOGPKLLIQFQNN
VB without signal | -~ /npoo1 PRDRFSAERLKGVDSTLKIOPAKLEDSAVYLCASSLGOGOTOYF
peptide (IMGT) GPGTRLLVL 2455
MXTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
WYQOILGOGPKLLIQFQNNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE | 2456
VB DSAVYLCASSLGQGOTQYFGPGTRLLVL
(X = any amino acid) 2457
MGTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
. . WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
P chain with WT signal | <71 2 557,60GOTOYFGPGTRLLVLEDLRNVT P PKVS LFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2458
MATRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
o .| WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
B chainwithalternative | 01 a5 51,6060TQYFGPGTRLLVLEDLRNVTPPKVS LFEPSKAETANK
signal  peptide,  CB | 5y a1y CI ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2459
MHTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
. .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
P chain withalternative | 1«7 o1 a5 51,6060TOYFGPGTRLLVLEDLRNVT PPKVS LEEP SKAETANK
signal ~ peptide,  CB | oxa71yC1ARGFFPDHVELSWWYNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2460
[00340] In some embodiments, TCR046 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,
TCRO46 interacts with the neoantigen in the context of HLA-A*02:01, as described in
International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AU. Amino acid sequences of TCR047.
SEQ
Description Sequence ID
NO:
CDR1a SSVSVY 1461
CDR2a YLSGSTLV 1462
CDR3a AVRGSSGTYKYI 1463
. . QSVTQLDSQVPVFEEAPVELRCNYSSSVSVYLEWYVQYPNQGLOLLLKYLSG
Vo without signal

peptide (SignalP)

STLVESINGFEAEFNKSQTSFHLRKPSVHISDTAEYFCAVRGSSGTYKYIFG

TGTRLKVLA 1464
. ] AQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYLFWYVOYPNOGLOLLLKYLS
Vo without signal | oy psINGFEARFNKSOTSFHLRKPSVHI SDTAEYFCAVRGS SGTYKYTF
peptide IMGT) GTGTRLKVLA 1465
MXLLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
FWYVQYPNQGLOLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD | 1466
Va TAEYFCAVRGSSGTYKYIFGTGTRLKVLA
(X = any amino acid) 1467
MLLLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
L . FIWYVQYPNQGLOLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD
achainwith WT signal | mr oo peavRGS SGTYRYT FGTGTRLKVIANTONPEPAVYQLKDPRSQDSTLC
peptide, Co | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LIMTLRLWSS 1468
MALLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
o chain with | FWYVQYPNQGLQLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD
alternative signal | TAEYFCAVRGSSGTYKYIFGTGTRLKVLANIQNPEPAVYQLKDPRSQDSTLC
peptide, Co | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATIAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LLMTLRLWSS 1469
MHLLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
o chain with | FWYVQYPNQGLOLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD
alternative signal | TAEYFCAVRGSSGTYKYTFGTGTRLKVLANTQNPEPAVYQLKDPRSQDSTLC
peptide, Co, | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LIMTLRLWSS 1470
CDRI1B MDHEN 2461
CDR2B SYDVKM 2462
CDR3p ASKGDONTEAF 2463
] ] SRYLVKRTGEKVFLECVQDMDHENMEFWYRQDPGLGLRLIYFSYDVKMKEKGD
VB without signal | 1 ppoy oy SREKKERFSLI LESASTNOTSMYLCASKGDONTEAFFGOGTRLTY
peptide (SignalP) v 2464
) ] DVKVTQSSRYLVKRTGEKVFLECVQODMDHENMEFWYRQDPGLGLRLIYFSYDV
VB without signal | iy erGnT pEGYSVSREKKERFSLI LESASTNOTSMYLCASKGDONTEAFFG
peptide (IMGT) QGTRLTVV 2465
MXIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVFLECVQDMDHENME
WYRQDPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNQ | 2466
VB TSMYLCASKGDONTEAFFGOGTRLTVV
(X = any amino acid) 2467
MGIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVFLECVQDMDHENME
. ) WYRQDPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNQ
B chain with WT signal | o1 o2 s kGDONTEAFFGOGTRLTVVEDLRNVTP PKVS LFEPSKAETANKO
peptide, CB | KATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGT
TSASYQQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2468
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SEQ
Description Sequence ID
NO:
MAIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVFLECVQDMDHENME
. .| WYRQDPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNQ
P chain withalternative | o1 02 sKGDONTEAFFGQGTRLTVVEDLRNVTP PKVS LFEPSKAETANKQ
signal  peptide,  CB | a1y cIARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGT
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2469
MHIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVELECVQDMDHENME
. .| WYRODPGLGLRLIYFSYDVKMKEKGDIPEGYSVSREKKERFSLILESASTNQ
P chainwithalternative | mqro1 o2 s kGDONTEAFFGOGTRLTVVEDLRNVT PPKVS LFEPSKAETANKO
signal  peptide,  CB | 17 1141 ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGI
TSASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2470
[00341] In some embodiments, TCR047 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO47 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.

Table 6AV. Amino acid sequences of TCR048.

SEQ
Description Sequence ID
NO:
CDRl1a TSGEFNG 1471
CDR2a NVLDGL 1472
CDR3a AVRDLQTGANNLF 1473
. ) ONIDQPTEMTATEGAIVQINCTYQTSGFNGLFWYQQHAGEAPTFLSYNVLDG
Vo - without signal | 1 ppyorps R SRSKGYSYLLLKELOMKDSASYLCAVRDLOTGANNLEFGTG
peptide (SignalP) TRLTVIP 1474
] ] GONIDQPTEMTATEGAIVOINCTYQOTSGFNGLFWYQQHAGEAPTFLSYNVLD
Vo - without signal | o1 ppy R ESSFLSRSKGYSYLLLKELOMKDSASYLCAVRDLOTGANNLFFGT
peptide (IMGT) GTRLTVIP 1475
MXGVFLLYVSMKMGGTTGONTDQPTEMTATEGATVQINCTYQTSGFNGLFWY
QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELQMKDSASYL | 1476
Va CAVRDLOTGANNLFFGTGTRLTVIP
(X = any amino acid) 1477
MWGVFLLYVSMKMGGTTGON I DQPTEMTATEGAIVQINCTYQTSGFNGLEWY
o ) QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
achainwith WT signal | . /npr oG ANNL FFGTGTRLTVI PNTONPEPAVYQLKDPRSODSTLCLETD
peptide, Co | FpSOINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNOTS FTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONTLVI VLRI LLLKVAGFNLLMT
LRLWSS 1478
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SEQ
Description Sequence ID
NO:
MAGVFLLYVSMKMGGTTGONIDQPTEMTATEGAIVOINCTYQTSGFNGLEWY
o chain with | QQHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELQMKDSAS YT
alternative signal | CAVRDLQTGANNLFFGTGTRLTVIPNIQNPEPAVYQLKDPRSQDSTLCLETD
peptide. Co | FDSQINVPKTMESGT FITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQDIFKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMT
LRLWSS 1479
MHGVFLLYVSMKMGGTTGQONI DQPTEMTATEGALVQINCTYQTSGENGLEWY
a chain with | QQHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
alternative signal | CAVRDLQTGANNLFFGTGTRLTVIPNIQNPEPAVYQLKDPRSODSTLCLETD
peptide. Co | FDSQINVPKTMESGT FITDKCVLDMKAMDSKSNGATAWSNQTS FTCODI FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFQNLLVIVLRILLLKVAGFNLLMT
LRLWSS 1480
CDR1p MDHEN 2471
CDR2B SYDVKM 2472
CDR3p ASSLTFGTTEAF 2473
] ] SRYLVKRTGEKVFLECVQDMDHENMEWYRQDPGLGLRLIYFSYDVKMKEKGD
VB without signal | 1 ppoy oy SREKKERFSLI LESASTNOT SMYLCAS SLTFGTTEAFFGOGTRLT
peptide (SignalP) - 2474
i ] DVKVTQSSRYLVKRTGEKVELECVQODMDHENMEWY RODPGLGLRLIYFSYDV
VB without signal | oy pkcpT PEGYSVSREKKERFSLI LESASTNOTSMYLCASSLTFGTTEAFF
peptide (IMGT) GQGTRLTVV 2475
MXIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVFLECVQDMDHENME
WYRQDPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNQ | 2476
VB TSMYLCASSLTFGTTEAFFGQGTRLTVV
(X = any amino acid) 2477
MGIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVFLECVQDMDHENME
o ) WYRQDPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNQ
B chainwith WT signal | 1<\ /o1 0 A58 TFGTTEAFFGOGTRLTVVEDLRNVTPPKVSLFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2478
MAIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVEFLECVQDMDHENME
. .| WYRODPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNQ
P chain withalternative | <01 o2 551 TFGTTEAFFGOGTRLTVVEDLRNVT PPKVS LFEP SKAETANK
signal ~ peptide,  CB | oxa71yC1ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2479
MHIRLLCRVAFCFLAVGLVDVKVTQSSRYLVKRTGEKVFLECVQDMDHENME
. | WYRQDPGLGLRLIYFSYDVKMKEKGDI PEGYSVSREKKERFSLILESASTNQ
B chain withalternative | 1<\ 0A 581 TFGTTEAFFGOGTRLTVVEDLRNVTPPKVS LEEPSKAETANK
signal  peptide,  CB | oxa11yCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQOFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2480
[00342] In some embodiments, TCR048 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248Q relative to the wild type p53 sequence. In some embodiments,

TCRO48 interacts with the neoantigen in the context of HLA-A*02:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AW. Amino acid sequences of TCR049.
SEQ
Description Sequence ID
NO:
CDR1a TSGFNG 1481
CDR2a NVLDGL 1482
CDR3a AFYYGGSQGNLI 1483
. . ONIDQPTEMTATEGAIVQINCTYQTSGENGLEWYQQHAGEAPTFLSYNVLDG
Vo without signal

peptide (SignalP)

LEEKGRESSFLSRSKGYSYLLLKELQMKDSASYLCAFYYGGSQGNLIFGKGT

KLSVKP 1484
. ] GONIDQPTEMTATEGAIVQINCTYOTSGFNGLFWYQQHAGEAPTFLSYNVLD
Vo without signal | o ppy cRFSSFLSRSKGYSYLLLKELQMKDSAS YLCAFYYGGSQGNLT FGKG
peptide IMGT) TKLSVKP 1485
MXGVFLLYVSMKMGGTTGONIDQPTEMTATEGAIVOINCTYQTSGFNGLFWY
QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL | 1486
Va CAFYYGGSQGNLIFGKGTKLSVKP
(X = any amino acid) 1487
MWGVFLLYVSMKMGGTTGONI DQPTEMTATEGALVQINCTYQTSGENGLEWY
L . QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
achainwith WT signal | 7 v ccs0GNT. T FGRGTKLSVKPNTONPEPAVYOLKDPRSODSTLCLFTDF
peptide, Co | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODT FKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTL
RLWSS 1488
MAGVFLLYVSMRMGGTTGONI DQPTEMTATEGAIVOINCTYQTSGFNGLEWY
o chain with | QQHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
alternative signal | CAFYYGGSQGNLI FGKGTKLSVKPNIQNPEPAVYQLKDPRSQDSTLCLETDF
peptide, Co | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATIAWSNQTSFTCODIFKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLLMTL
RLWSS 1489
MHGVFLLYVSMKMGGTTGONI DQPTEMTATEGALVQINCTYQTSGENGLEWY
o chain with | QQHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSAS YL
alternative signal | CAFYYGGSQGNLI FGKGTKLSVKPNIQNPEPAVYQLKDPRSQDSTLCLETDF
peptide, Co, | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQODIFKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTL
RLWSS 1490
CDRI1B SGHVS 2481
CDR2B FONEAQ 2482
CDR3p ASSFGSGSTDTQY 2483
] ] GVSQSPRYKVAKRGQDVALRCDPISGHVSLFWYQOALGOGPEFLTYFONEAQ
VB without signal | [ ot oD RFFARRPEGSVSTLKIORTOOEDSAVYLCASSFGSGSTDTOYF
peptide (SignalP) GPGTRLTVL 2484
) ] GAGVSQSPRYKVAKRGODVALRCDPISGHVSLEWYQOALGQGPEFLTYFONE
VB without signal | 51 proel pSDRFFAERPEGSVSTLKIORTOOEDSAVYLCASSFGSGSTDTO
peptide (IMGT) YFGPGTRLTVL 2485
MXTRLLCWVVLGFLGTDHTGAGVSQS PRYKVAKRGODVALRCDPISGHVSLF
WYQOALGQGPEFLTYFONEAQLDKSGLPSDRFFAERPEGSVSTLKIQRTQQE | 2486
VB DSAVYLCASSFGSGSTDTQYFGPGTRLTVL
(X = any amino acid) 2487
MGTRLLCWVVLGFLGTDHTGAGVSQS PRYKVAKRGODVALRCDPISGHVSLF
. ) WYQQALGQGPEFLTYFONEAQLDKSGLPSDRFFAERPEGSVSTLKIQRTQQE
Bchainwith WT signal | < v1 a5 5 FGSGSTDTOYFGPGTRLTVLEDLRNVTPPKVSLFEP SKAETA
peptide, CB | NKQKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON I SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2488
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SEQ
Description Sequence ID
NO:
MATRLLCWVVLGFLGTDHTGAGVSQSPRYKVAKRGODVALRCDPISGHVSLF
L .| WYQOALGQGPEFLTYFONEAQLDKSGLPSDRFFAERPEGSVSTLKIQRTQQE
B chain withalternative | o7 ov1 a5 5 FGSGSTDTOYFGPGTRLTVLEDLRNVTPPKVS LFEP SKAETA
signal — peptide,  CB | yxokATIVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2489
MHTRLLCWVVLGFLGTDHTGAGVSQSPRYKVAKRGODVALRCDPISGHVSLE
. .| WYQQALGOGPEFLTYFONEAQLDKSGLPSDRFFAERPEGSVSTLKIQRTQQE
pchainwithalternative | <71 a5 SFGSGSTDTOYFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETA
signal  peptide,  CB | \rxopaT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2490
[00343] In some embodiments, TCR049 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248W relative to the wild type p53 sequence. In some embodiments,

TCRO49 interacts with the neoantigen in the context of HLA-A*68:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6AX. Amino acid sequences of TCR050.

SEQ
Description Sequence ID
NO:
CDRI1a VTNFRS 1491
CDR2a LTSSGIE 1492
CDR3a AGQONYGGSQGNLI 1493
i ] EDKVVQSPLSLVVHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPTFLEMLTSS
Vo - without  signal | 1 pxyqcR1SSTLDKKELSSTLNI TATOTGDSAT YLCAGONYGGSQGNLIFG
peptide (SignalP) KGTKLSVKP 1494
. ] EDKVVQSPLSLVVHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPTFLEMLTSS
Vo without signal | 1 pyyoGRTSSTLDKKELSSTLNTTATOTGDSAT YLCAGONYGGSQGNLTFG
peptide AIMGT) KGTKLSVKP 1495
MXKCPOALLAIFWLLLSWVSSEDKVVQSPLSLVVHEGDTVTLNCSYEVTNFR
SLLWYKQEKKAPTFLFMLTSSGIEKKSGRLSSILDKKELSSILNITATQTGD | 1496
Vo SATYLCAGONYGGSQGNLI FGKGTKLSVKP
(X = any amino acid) 1497
MMKCPQALLAIFWLLLSWVSSEDKVVQSPLSLVVHEGDTVTLNCSYEVTNER
. . SLLWYKQEKKAPTFLFMLTSSGIEKKSGRLSSILDKKELSSILNITATQTGD
achainwith WT signal | o7 11 02 6oNYGGESOGNLT FGKGTKLSVKPNT ONPEPAVYOLKDPRSODSTL
peptide, Co | CLFTDFDSOINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKSF FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1498
MAKCPOALLAIFWLLLSWVSSEDKVVQSPLSLVVHEGDTVTLNCSYEVTNFR
o chain with | SLLWYKQEKKAPTFLFMLTSSGIEKKSGRLSSILDKKELSSILNITATQTGD
alternative signal | SATYLCAGONYGGSQGNLI FGKGTKLSVKPNIQNPEPAVYQLKDPRSQDSTL
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQ
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGF
NLLMTLRLWSS 1499
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SEQ
Description Sequence ID
NO:
MHKCPQALLAIFWLLLSWVSSEDKVVQSPLSLVVHEGDTVTLNCSYEVINFR
o chain with | SLLWYKQEKKAPTFLFMLTSSGIEKKSGRLSSTLDKKELSSTLNITATQTGD
alternative signal | SATYLCAGONYGGSQGNLI FGKGTKLSVKPNIQNPEPAVYQLKDPRSQDSTL
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGF
NLLMTLRLWSS 1500
CDRI1B SNHLY 2491
CDR2p FYNNE 2492
CDR3p ASRDPAYEQY 2493
i i EPEVTQTPSHQVTOMGQEVILRCVPISNHLYFYWYRQI LGOKVEFLVSFYNN
VB without signal | oy py R EDDOFSVERPDGSNFTLKIRSTKLEDSAMYFCASRDPAYEQYFG
peptide (SignalP) PGTRLTVT 2494
. ] EPEVTQTPSHOVTOMGQEVILRCVPISNHLYFYWYRQILGQKVEFLVSFYNN
VB without signal | o1 opyoRTFDDOFSVERPDGSNFTLKI RSTKLEDSAMY FCASRDPAYEOYFG
peptide (IMGT) PGTRLTVT 2495
MXTWLVCWAIFSLLKAGLTEPEVTQTPSHOVTOMGQEVI LRCVPI SNHLYFY
WYRQILGOKVEFLVSFYNNEI SEKSEI FDDQFSVERPDGSNFTLKIRSTKLE | 2496
VB DSAMYFCASRDPAYEQYFGPGTRLTVT
(X = any amino acid) 2497
MDTWLVCWAIFSLLKAGLTEPEVTQTPSHOVTOMGQEVILRCVPISNHLYFY
. . WYRQILGQKVEFLVSFYNNEISEKSEI FDDQFSVERPDGSNFTLKIRSTKLE
P chain with WT signal | 1«7\ pea s RDPAYEQYFGPGTRLTVTEDLRNVT PPKVS LFEPSKAETANKO
peptide, CB | KATLVCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGI
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2498
MATWLVCWATIFSLLKAGLTEPEVTQTPSHOVTOMGQEVI LRCVPISNHLYFY
o .| WYRQILGQKVEFLVSFYNNEISEKSEI FDDQFSVERPDGSNFTLKIRSTKLE
B chainwithalternative | oy pcasRPPAYEQYFGPGTRLTVTEDLRNVTPPKVS LEEPSKAETANKQ
signal  peptide,  CB | x271ycARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGT
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2499
MHTWLVCWAIFSLLKAGLTEPEVTQTPSHOVTOMGQEVI LRCVPISNHLYEY
. .| WYRQILGOKVEFLVSFYNNEISEKSEIFDDOQFSVERPDGSNFTLKIRSTKLE
P chain withalternative | 1<, poa s RDPAYEQYFGPGTRLTVTEDLRNVTE PKVS LFEPSKAETANKO
signal ~ peptide,  CB | yar1yc1ARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSYCLSSRLR
(substituted) VSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGI
TSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2500
[00344] In some embodiments, TCRO50 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248W relative to the wild type p53 sequence. In some embodiments,
TCROS0 interacts with the neoantigen in the context of HLA-A*02:01, as described in
International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6AY. Amino acid sequences of TCRO051.
SEQ
Description Sequence ID
NO:
CDR1a DRGSQS 1501
CDR2a IYSNGD 1502
CDR3a AVTLCGGYNKLI 1503
. . QOKEVEQNSGPLSVPEGATASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIY
Vo without signal

peptide (SignalP)

SNGDKEDGREFTAQLNKASQYVSLLIRDSQPSDSATYLCAVTLCGGYNKLIFG

AGTRLAVHP 1504
. ] QKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIYS
Vo without signal | §oh e p G RFTAQLNKASQYVSLLTRDSQPSDSATYLCAVTLCGGYNKLI FGA
peptide IMGT) GTRLAVHP 1505
MXSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD | 1506
Va SATYLCAVTLCGGYNKLIFGAGTRLAVHP
(X = any amino acid) 1507
MKSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
L . SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
achainwith WT signal | - 1o Ay TT,cGGYNKLT FGAGTRLAVHPN I ONPEPAVYQLKDPRSQDSTLC
peptide, Co | LFTDFDSQINVPKTMESGTFI TDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LIMTLRLWSS 1508
MASLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
o chain with | SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
alternative signal | SATYLCAVTLCGGYNKLI FGAGTRLAVHPNIQNPEPAVYQLKDPRSQDSTLC
peptide, Co | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATIAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LLMTLRLWSS 1509
MHSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
o chain with | SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
alternative signal | SATYLCAVTLCGGYNKLI FGAGTRLAVHPNTQNPEPAVYQLKDPRSQDSTLC
peptide, Co, | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LIMTLRLWSS 1510
CDRI1B LNHDA 2501
CDR2B SQIVND 2502
CDR3p ASSSRDYEQY 2503
] ] GITQOSPKYLFRKEGQNVTLSCEQNLNHDAMYWYRQODPGOGLRLIYYSQIVND
VB without signal | oo ch1yRGYSYVSREKKES FPLTVTSAQKNPTAFYLCAS SSRDYEQYFGPGT
peptide (SignalP) RLTVT 2504
) ] DGGITQSPKYLFRKEGONVTLSCEQNLNHDAMYWYRQDPGQGLRLIYYSQIV
VB without signal | yprokGnTVEGYSVSREKKES FPLTVTSAQKN PTAFYLCASSSRDYEOYFGP
peptide (IMGT) GTRLTVT 2505
MXNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
WYRQODPGQGLRLIYYSQIVNDFQKGDIVEGYSVSREKKESFPLTVTSAQKNE | 2506
VB TAFYLCASSSRDYEQYFGPGTRLTVT
(X = any amino acid) 2507
MSNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
. ) WYRQODPGQGLRLIYYSQIVNDFQKGDIVEGYSVSREKKESFPLTVTSAQKNP
B chain with WT signal | ¢ po7 -2 55 SRDYEQYFGPGTRLTVTEDLRNVT PPKVS LFEP SKAETANKOK
peptide, CB | ATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2508
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SEQ
Description Sequence ID
NO:
MANQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
. .| WYRQDPGQGLRLIYYSQIVNDFQKGDIVEGYSVSREKKES FPLTVTSAQKNP
P chain withalternative | n po1 o2 55 SRDYEQYFGPGTRLTVTEDLRNVT PPKVS LEEP SKAET ANKOK
signal ~ peptide,  CB | »11ycr,ARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLS SRLRY
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2509
MHNQVLCCVVLCFLGANTVDGGITQS PKYLERKEGONVTLSCEQNLNHDAMY
. .| WYRODPGQGLRLIYYSQIVNDFQKGDIVEGYSVSREKKES FPLTVTSAQKNP
P chainwithalternative | mz ot 2 5 s SRDYEQYFGPGTRLTVTEDLRNVT PPKVSLEEPSKAET ANKOK
signal ~ peptide,  CB | A7 1401 ARGFFPDHVELSWWVNGKEVES GVCTDPOAYKESNYSYCLS SRLRY
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2510
[00345] In some embodiments, TCRO51 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248W relative to the wild type p53 sequence. In some embodiments,
TCROS51 interacts with the neoantigen in the context of HLA-DPA1*03:01/ DPB1#02:01:02, as
described in International Publication No. WO 2019/067243, incorporated herein by reference in

its entirety.

Table 6AZ. Amino acid sequences of TCR052.

SEQ
Description Sequence ID
NO:
CDR1a SSVSVY 1511
CDR2a YLSGSTLV 1512
CDR3a AVSDLVRDDKII 1513
] ] OSVTQLDSQVPVFEEAPVELRCNYSSSVSVYLFWYVQYPNQGLOLLLKYLSG
Vo without signal | o7y psTNGFRARFNKSOTS FHLRKPSVHI SDTARYFCAVSDLVRDDKIIFG
peptide (SignalP) KGTRLHILP 1514
) ] AQSVTOLDSQVPVFEEAPVELRCNYSSSVSVYLEWYVOYPNOGLOLLLKYLS
Vo without signal | ooy ps INGFEAREFNKSOTS FHLRKPSVHI SDTAEYFCAVSDLVRDDKI I F
peptide (IMGT) GKGTRLHILP 1515
MXLLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
FWYVQYPNQGLOLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD | 1516
Va TAEYFCAVSDLVRDDKIIFGKGTRLHILP
(X = any amino acid) 1517
MLLLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
. ) FWYVQYPNQGLOLLLKYLSGSTLVESINGFEAEFNKSQTSFHLRKPSVHISD
achain with WT signal | 75 ¢ peavS DLVRDDKI I FGKGTRLHI LENIONPEPAVYOLKDPRSQDSTLC
peptide, Co | L FTDFDSOINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGEN
LLMTLRLWSS 1518
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SEQ
Description Sequence ID
NO:
MALLLVPAFQVIFTLGGTRAQSVTQLDSQVPVFEEAPVELRCNYSSSVSVYL
o chain with | FWYVQYPNQGLOLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD
alternative signal | TAEYFCAVSDLVRDDKI I FGKGTRLHI LPNIQNPEPAVYQLKDPRSQDSTLC
peptide. Co | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATIAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LLMTLRLWSS 1519
MHLLLVPAFQVIFTLGGTRAQSVIQLDSQVPVFEEAPVELRCNYSSSVSVYL
o chain with | FWYVQYPNQGLOLLLKYLSGSTLVES INGFEAEFNKSQTSFHLRKPSVHISD
alternative signal | TAEYFCAVSDLVRDDKI I FGKGTRLHI LPNIQNPEPAVYQLKDPRSODSTLC
peptide. Co | LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LLMTLRLWSS 1520
CDR1p MNHNS 2511
CDR2B SASEGT 2512
CDR3ﬁ ASIGGFEAF 2513
] ] GVTQOTPKFQVLKTGQSMTLQCAQDMNHNSMYWYRQODPGMGLRLIYYSASEGT
VB without signal | ¢y cpy pNGYNVSRINKREFSLRLESAAPSQTSVYFCAS I GGFEAFFGOGTR
peptide (SignalP) LTVV 2514
i ] NAGVTQTPKFQVLKTGQSMT LOCAQDMNEN SMYWYRQDPGMGLRLIYYSASE
VB without signal | orppk cEvPNGYNVSRLNKREFS LRLESAAPSOTSVYFCASTGGFEAFFGOG
peptide AIMGT) TRLTVV 2515
MXIGLLCCVAFSLLWASPVNAGVTQTPKFOVLKTGOSMTLOCAQDMNHNSMY
WYRQDPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ | 2516
VB TSVYFCASIGGFEAFFGQGTRLTVV
(X = any amino acid) 2517
MSIGLLCCVAFSLLWASPVNAGVTQTPKFOVLKTGOSMTLOCAQDMNHNSMY
o ) WYRQDPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ
B chain with WT signal | 1.\ pea S TGGFEAFFGOGTRLTVVEDLRNVTPPKVS LFEPSKAETANKOKA
peptide, CB | rLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRLRVS
(substituted) ATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGITS
ASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2518
MAIGLLCCVAFSLLWASPVNAGVTQT PKFQVLKTGQOSMTLOCAQDMNHNSMY
. .| WYRODPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ
P chain withalternative | ¢« poa s TGGFEAFFGOGTRLTVVEDLRNVTE PKVS LEEPSKAETANKOKA
signal ~ peptide,  CB | 1y 01 ARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLS SRLRVS
(substituted) ATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRADCGITS
ASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2519
MHIGLLCCVAFSLLWASPVNAGVTQTPKFOVLKTGOSMTLOCAQDMNHNSMY
. | WYRODPGMGLRLIYYSASEGTTDKGEVPNGYNVSRLNKREFSLRLESAAPSQ
B chainwithalternative | 1.\ pea S TGGFEAFFGOGTRLTVVEDLRNVTPPKVS LFEPSKAETANKOKA
signal ~ peptide,  CB | p1yc1 ARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLS SRLRVS
(substituted) ATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGITS
ASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2520
[00346] In some embodiments, TCRO52 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248W relative to the wild type p53 sequence. In some embodiments,

TCROS2 interacts with the neoantigen in the context of HLA-A*68:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6BA. Amino acid sequences of TCRO053.
SEQ
Description Sequence ID
NO:
CDR1a TSGFNG 1521
CDR2a NVLDGL 1522
CDR3a AVYPGGSQGNLI 1523
. . ONIDQPTEMTATEGAIVQINCTYQTSGENGLEWYQQHAGEAPTFLSYNVLDG
Vo without signal

peptide (SignalP)

LEEKGRESSFLSRSKGYSYLLLKELQMKDSASYLCAVYPGGSQGNLIFGKGT

KLSVKP 1524
. ] GONIDQPTEMTATEGAIVQINCTYOTSGFNGLFWYQQHAGEAPTFLSYNVLD
Vo without signal | o ppy cRFSSFLSRSKGYSYLLLKELQMKDSAS YLCAVYPGGSQGNLT FGKG
peptide IMGT) TKLSVKP 1525
MXGVFLLYVSMKMGGTTGONIDQPTEMTATEGAIVOINCTYQTSGFNGLFWY
QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL | 1526
Va CAVYPGGSQGNLIFGKGTKLSVKP
(X = any amino acid) 1527
MWGVFLLYVSMKMGGTTGONI DQPTEMTATEGALVQINCTYQTSGENGLEWY
L . QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
achainwith WT signal | 2+~ pccsoaNT. T FGRGTKLSVKPNTONPEPAVYOLKDPRSODSTLCLFTDF
peptide, Co | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODT FKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTL
RLWSS 1528
MAGVFLLYVSMRMGGTTGONI DQPTEMTATEGAIVOINCTYQTSGFNGLEWY
o chain with | QQHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
alternative signal | CAVYPGGSQGNLI FGKGTKLSVKPNIQNPEPAVYQLKDPRSQDSTLCLETDE
peptide, Co | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATIAWSNQTSFTCODIFKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLLMTL
RLWSS 1529
MHGVFLLYVSMKMGGTTGONI DQPTEMTATEGALVQINCTYQTSGENGLEWY
o chain with | QQHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSAS YL
alternative signal | CAVYPGGSQGNLI FGKGTKLSVKPNIQNPEPAVYQLKDPRSQDSTLCLETDF
peptide, Co, | DSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQODIFKET
(substituted) NATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMTL
RLWSS 1530
CDRI1B SGHAT 2521
CDR2B FONNGV 2522
CDR3p ASSLGTGSTDTQY 2523
] ] GVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQOQILGOGPKLLIQFONNGY
VB without signal | ppsor pKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLGTGSTDTOYF
peptide (SignalP) GPGTRLTVL 2524
) ] EAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQONN
VB without signal | -\ /npso1,pPKDRFSAERLKGVDSTLKIOPAKLEDSAVYLCASSLGTGSTDTO
peptide (IMGT) YFGPGTRLTVL 2525
MXTRLLCWAALCLLGAELTEAGVAQSPRYKT TEKRQSVAFWCNPISGHATLY
WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE | 2526
VB DSAVYLCASSLGTGSTDTQYFGPGTRLTVL
(X = any amino acid) 2527
MGTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
. ) WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
Bchainwith WT signal | o vt a5 51,6TGSTDTOYFGPGTRLTVLEDLRNVTPPKVS LFEP SKAETA
peptide, CB | NKQKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON I SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2528
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SEQ
Description Sequence ID
NO:
MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
L .| WYQOILEOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
B chain withalternative | o7 0v1 A5 51,6TGSTDTOYFGPGTRLTVLEDLRNVTPPKVS LFEP SKAETA
signal ~ peptide,  CB | yxokATIVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2529
MHTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
. .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
pchainwithalternative | 1«71 2 551,6TGSTDTOYFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETA
signal — peptide,  CB | \rxopaTTVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2530
[00347] In some embodiments, TCRO53 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248W relative to the wild type p53 sequence. In some embodiments,

TCROS3 interacts with the neoantigen in the context of HLA-A*68:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6BB. Amino acid sequences of TCR054.

SEQ
Description Sequence D
NO:
CDRla DRGSQS 1531
CDR2a IYSNGD 1532
CDR3q AVTLSGGYNKLI 1533
. | OOKEVEQNSGPLSVPEGAIASLNCTYSDRGSQS FEWYRQYSGKSPELIMFIY
Vo w/o signal peptide | oy cnkrDGRFTAOLNKASOYVSLLT RDSQOPSDSATYLCAVTLSGGYNKLIFG
(SignalP) AGTRLAVHP 1534
. | OKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIYS
Vo wio signal peptide | iy ppGRFTAQLNKASQYVSLLT RDSQPSDSATYLCAVTLS GGYNKLT FGA
(IMGT) GTRLAVHP 1535
MXSLRVLLVI LWLOLSWVWSQQKEVEQNSGPLSVPEGATASLNCTYSDRGSQ
SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD | 1536
Vo SATYLCAVTLSGGYNKLIFGAGTRLAVHP
(X = any amino acid) 1537
MKSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGATASLNCTYSDRGSO
) ) SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain w/WT signal
: SATYLCAVTLSGGYNKLIFGAGTRLAVHPNIONPEPAVYQLKDPRSQDSTLC
peptide, Co | L FTDFDSOINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGEN
LLMTLRLWSS 1538
MASLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSO
. .| SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain walternative | - ro1 Ay TLLSGGYNKLT FGAGTRLAVHPNIONPEPAVYQLKDPRSQDSTLC
signal  peptide,  Ca. | 1 gy pEpSOTNYPKTMES GTFI TDKCVLDMKAMDSKSNGATAWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGEN
LIMTLRLWSS 1539
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SEQ

Description Sequence ID
NO:

o chain w/alternative

MHSLRVLLVILWLOLSWVWSQQOKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
SEFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
SATYLCAVTLSGGYNKLIFGAGTRLAVHPNIQNPEPAVYQLKDPRSQDSTLC

signal  peptide,  Col | | o1 EDSOTNVPKTMESGTFITDKCVL.DMKAMDSKSNGATAWSNOTS FTCOD
(substituted) IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LLMTLRLWSS 1540
CDRI1B LNHDA 2531
CDR2p SQIVND 2532
CDR3p ASSSRDYEQY 2533
] | GITQSPKYLFRKEGQNVTLSCEQNLNHDAMYWYRQDPGQGLRLIYYSQIVND
VB w/o signal peptide | oy cp1vEGYSVSREKKES FPLTVTSAQKNPTAFYLCASSSRDYEQYFGPGT
(SignalP) RLTVT 2534
) | DGGITQSPKYLFRKEGONVTLSCEQNLNHDAMYWYRQODPGOGLRLIYYSQIV
VB w/o signal peptide | \proranTvEGYSVSREKKES FPLTVT SAQKNPTAFYLCASSSRDYEQYFGP
(IMGT) GTRLTVT 2535
MXNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
WYRQDPGQGLRLIYYSQIVNDFQKGDIVEGYSVSREKKESFPLTVTSAQKNE | 2536
VB TAFYLCASSSRDYEQYFGPGTRLTVT
(X = any amino acid) 2537
MSNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
i ) WYRQDPGQGLRLIYYSQIVNDFQKGDIVEGYSVSREKKESFPLTVT SAQKNP
B chain W/WT signal | ¢ po1 o2 58 SRDYEQYFGPGTRLTVTEDLRNVT PPKVS LFEP SKAETANKOK
peptide, CB | ATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2538
MANQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
. .| WYRODPGQGLRLIYYSQIVNDFQKGDIVEGYSVSREKKESFPLTVTSAQKNP
B chain w/alternative | ma o1 a5 SRDYEQYFGPGTRLTVTEDLRNVT PPKVSLEEPSKAETANKOK
signal  peptide,  CB | Ay ARGFFPDHVELSWWUNGKEVHS GVCTDPOAYKESNYSYCLSSRLRY
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2539
MHNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
. .| WYRQDPGQGLRLIYYSQIVNDFQKGDIVEGYSVSREKKES FPLTVTSAQKNP
B chain wialternative | 151 A58 SRDYEQYFGPGTRLTVTEDLRNVTPPKVS LFEPSKAETANKOK
signal  peptide,  CB | 217 ycLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2540
[00348] In some embodiments, TCR054 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has

the amino acid change R248W relative to the wild type p53 sequence. In some embodiments,

TCRO54 interacts with the neoantigen in the context of DPA1*01:03/DBP1*02:01 as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
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Table 6BC. Amino acid sequences of TCROSS.

Description Sequence SEQ
1D
NO:
CDRl1a NSASDY 1541
CDR2a IRSNMDK 1542
CDR3a AEYIQGAQKLY 1543
Vo without signal | ESVGLHLPTLSVQEGDNSIINCAYSNSASDYFIWYKQESGKGPQFIIDIRSN
peptide (SignalP) MDKRQGQRVTVLLNKTVKHLSLOQIAATQPGDSAVYFCAEYIQGAQKLVEGQG
TRLTINP 1544
Vo  without signal GESVGLHLPTLSVQEGDNSIINCAYSNSASDYFIWYKQESGKGPQFIIDIRS
peptide AIMGT) NMDKRQGOQRVTVLLNKTVKHLSLQIAATQPGDSAVYFCAEYIQGAQKLVEGQ
GTRLTINP 1545
Vo MXGIRALFMYLWLQLDWVSRGESVGLHLPTLSVQEGDNSIINCAYSNSASDY
FIWYKQESGKGPQFIIDIRSNMDKRQGQRVTVLLNKTVKHLSLOTIAATQPGD 1546
SAVYFCAEYIQGAQKLVFGQGTRLTINP
(X = any amino acid) 1547
o chain with WT sjgnal MAGIRALFMYLWLQLDWVSRGESVGLHLPTLSVQEGDNSIINCAYSNSASDY
peptide, Co | FIWYKQESGKGPQFIIDIRSNMDKROGORVTVLLNKTVKHLSLOIAATQPGD
(substituted) SAVYFCAEYIQGAQKLVEFGQGTRLTINPNIONPEPAVYQLKDPRSQDSTLCL
FTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQDT
FKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGENL
LMTLRLWSS 1548
o chain with | MAGITRALFMYLWLQLDWVSRGESVGLHLPTLSVQEGDNSIINCAYSNSASDY
alternative signal | FIWYKQESGKGPQFITIDIRSNMDKROGORVTVLLNKTVKHLSLOIAATQPGD
peptjdq Co | SAVYFCAEYIQGAQKLVFGQGTRLTINPNIQNPEPAVYQLKDPRSQDSTLCL
(substituted) FTDEFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSETCQDT
FKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGENL
LMTLRLWSS 1549
o chain with | MHGIRALFMYLWLQLDWVSRGESVGLHLPTLSVQEGDNSIINCAYSNSASDY
alternative signal | FIWYKQESGKGPQFITDIRSNMDKRQGQRVTVLLNKTVKHLSLQIAATQPGD
peptide, Co | SAVYFCAEYIQGAQKLVEFGOQGTRLTINPNIONPEPAVYQLKDPRSQDSTLCL
(substituted) FTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQDT
FKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGEFNL
ILMTLRLWSS 1550
CDRI1B LGHNA 2541
CDR2B YSLEER 2542
CDR3p ASSQEDNEQF 7543
VB  without signal | ELVPMETGVTQTPRHLVMGMTNKKSLKCEQHLGHNAMYWYKQSAKKPLELMFE
peptide (SignalP) VYSLEERVENNSVPSRESPECPNSSHLFLHLHTLQPEDSALYLCASSQEDNE
QFFGPGTRLTVL 2544
Vﬁ without signal ETGVTQTPRHLVMGMTNKKSLKCEQHLGHNAMYWYKQSAKKPLELMEVYSLE
peptide AIMGT) ERVENNSVPSREFSPECPNSSHLFLHLHTLQPEDSALYLCASSQEDNEQFFGP
GTRLTVL 2545
VB MXCRLLCCAVLCLLGAGELVPMETGVTQTPRHLVMGMTNKKSLKCEQHLGHN
AMYWYKQSAKKPLELMFVYSLEERVENNSVPSRESPECPNSSHLFLHLHTLQ 2546
PEDSALYLCASSQEDNEQFFGPGTRLTVL
(X = any amino acid) 2547
[5 chain with WT sjgnal MGCRLLCCAVLCLLGAGELVPMETGVTQTPRHLVMGMTNKKS LKCEQHLGHN
pep[ide, C[} AMYWYKQSAKKPLELMEFVYSLEERVENNSVPSRESPECPNSSHLEFLHLHTLQ
(substituted) PEDSALYLCASSQEDNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETIAN
KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSYCLSSR
LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQONISAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2548
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Description Sequence SEQ
D
NO:
B chain with alternative | MACRLLCCAVLCLLGAGELVPMETGVTQTPRHLVMGMTNKKS LKCEQHLGHN
signal peptide, Cp | AMYWYKQSAKKPLELMFVYSLEERVENNSVPSRFSPECPNSSHLFLHLHTLQ
(substituted) PEDSALYLCASSQEDNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETIAN
KQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSYCLSSR
LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2549
B chain with alternative | MECRLLCCAVLCLLGAGELVPMETGVTQT PRHLVMGMTNKKSLKCEQHLGHN
signal peptide, Cp | AMYWYKQSAKKPLELMFVYSLEERVENNSVPSRFSPECPNSSHLFLHLHTLQ
(substituted) PEDSALYLCASSQEDNEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETIAN
KQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSYCLSSR
LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2550
[00349] In some embodiments, TCRO55 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,

TCROS5 interacts with the neoantigen in the context of HLA-C*01:02, as described in

International Publication No. WO 2021/163477, incorporated herein by reference in its entirety.
Table 6BD. Amino acid sequences of TCRO056.

SEQ
Description Sequence ID
NO:
CDRI1a DRGSQS 1551
CDR2a IYSNGD 1552
CDR3a AVNPPVKTSYDKVI 1553
i ] QOKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMELY
Vo - without  signal | o enkEDGRFTAOLNKASOYVSLLT RDSQOPSDSATYLCAVNPPVKTSYDKVT
peptide (SignalP) FGPGTSLSVIP 1554
. ] OKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIYS
Vo without signal | §opyppGRFTAQLNKASQYVSLLTRDSQPSDSATYLCAVNPPVKTS YDKVIF
peptide IMGT) GPGTSLSVIP 1555
MXSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD | 1556
Vo SATYLCAVNPPVKTSYDKVIFGPGTSLSVIP
(X = any amino acid) 1557
MKSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
. . SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
achainwith WT signal | o7 ro1 0 ayNPPYVKTSYDKVI FGPGTSLSVI PNTONPEPAVYOLKDPRSODST
peptide, Co | LcLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTC
(substituted) QDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1558
MASLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
o chain with | SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
alternative signal | SATYLCAVNPPVKTSYDKVIFGPGTSLSVIPNIQNPEPAVYQLKDPRSQDST
peptide, Co | LCLFTDFDSQINVPKTMESGT FITDKCVLDMKAMDSKSNGATIAWSNQTSFTC
(substituted) ODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1559
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SEQ
Description Sequence ID
NO:
MHSLRVLLVILWLQLSWVWSQOKEVEQNSGPLSVPEGATIASLNCTYSDRGSQ
o chain with | SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
alternative signal | SATYLCAVNPPVKTSYDKVIFGPGTSLSVIPNIQNPEPAVYQLKDPRSQDST
peptide, Co | LCLETDEDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSETC
(substituted) ODIFKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAG
FNLLMTLRLWSS 1560
CDR1p SGHVS 2551
CDR2p FNYEA 2552
CDR3p ASSHREPHTGELF 2553

GVSQSPRYKVTKRGQDVALRCDPISGHVSLYWYRQALGQGPEFLTYFNYEAQ
QDKSGLPNDRFSAERPEGSISTLTIQRTEQRDSAMYRCASSHREPHTGELEF
GEGSRLTVL 2554
GAGVSQSPRYKVTKRGQDVALRCDPISGHVSLYWYRQALGQGPEFLTYFNYE
AQODKSGLPNDRESAERPEGSISTLTIQRTEQRDSAMYRCASSHREPHTGEL

VB  without signal
peptide (SignalP)

VB  without signal

peptide (IMGT) FFGEGSRLTVL 2555
MXTSLLCWVVLGFLGTDHTGAGVSQSPRYKVTKRGQDVALRCDPI SGHVSLY
WYRQALGQGPEFLTYFNYEAQQDKSGLPNDRFSAERPEGSISTLTIQRTEQR | 2556

VB DSAMYRCAS SHREPHTGELFFGEGSRLTVL
(X = any amino acid) 2557
MGTSLLCWVVLGFLGTDHTGAGVSQS PRYKVTKRGQDVALRCDPISGHVSLY

. . WYRQALGQGPEFLTYFNYEAQQDKSGLPNDRFSAERPEGSISTLTIQRTEQR

B chain with WT signal | oo\ koA S SHREPHTGELFFGEGSRLTVLEDLRNVTP PKVSLFEPSKARTA

peptide, CB | NKQKATLVCLARGFFPDHVELSWWYNGKEVHS GVCTDPOAYKESNYSYCLSS

(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2558
MATSLLCWVVLGFLGTDHTGAGVSQS PRYKVTKRGQDVALRCDPISGHVSLY

o .| WYRQALGQGPEFLTYFNYEAQQDKSGLPNDRFSAERPEGSISTLTIQRTEQR

B chainwithalternative | o v pcaS SHREPHTGELFFGEGSRLTVLEDLRNVTE PKVSLFEPSKAETA

signal  peptide,  CB | o xar1vCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS

(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2559
MHTSLLCWVVLGFLGTDHTGAGVSQS PRYKVTKRGQDVALRCDPISGHVSLY

. .| WYRQALGQGPEFLTYFNYEAQQDKSGLPNDRFSAERPEGSISTLTIQRTEQR

P chain withalternative | 1<\ p a5 SHREPHTGELFFGEGSRLTVLEDLRNVTPPKVS LFEP SKAETA

signal ~ peptide,  CB | \xoraT1,yCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSS

(substituted)

RLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQNISAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2560

[00350] In some embodiments, TCRO56 interacts with and/or is specific for p53. In some
embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neocantigen has
the amino acid change R248W relative to the wild type p53 sequence. In some embodiments,
TCROS56 interacts with the neoantigen in the context of HLA-A*02:01, as described in
International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6BE. Amino acid sequences of TCR057.

SEQ
Description Sequence ID

NO:
CDRl1a. TSGENG 1561
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SEQ
Description Sequence ID
NO:
CDR2¢ NVLDGL 1562
CDR3q AVYTGGFKTI 1563
. ] ONIDQPTEMTATEGAIVQINCTYQTSGFNGLFWYQQHAGEAPTFLSYNVLDG
Vo without signal | [ ooy eppe s pTSRSKGYSYLLLKELOMKDSAS YLCAVYTGGFKTI FGAGTRL
peptide (SignalP) FVKA 1564
] ] GONIDQPTEMTATEGAIVOINCTYQTSGFNGLEWYQQHAGEAPTFLSYNVLD
Va without signal | o ppycRESSFLSRSKGYSYLLLKELQMKDSASYLCAVYTGGFKTI FGAGTR
peptide AIMGT) LEVKA 1565
MXGVFLLYVSMKMGGTTGONTDQPTEMTATEGATVQINCTYQTSGFNGLFWY
QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELQMKDSASYL | 1566
Va CAVYTGGFKTIFGAGTRLFVKA
(X = any amino acid) 1567
MWGVFLLYVSMKMGGTTGON I DQPTEMTATEGAIVQINCTYQTSGFNGLEWY
o ) QOHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSAS YT,
achainwith WT signal | ¢ ,\/vmGGERTT FGAGTRLFVKANTONPEPAVYQLKDPRSQDSTLCLFTDEDS
peptide, Co | o INVPKTMESGTFITDKCVLDMKAMDS KSNGAT AWSNQTS FTCODT FKETNA
(substituted) TYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLLMTLRL
WSS 1568
MAGVFLLYVSMKMGGTTGONIDQPTEMTATEGAIVQINCTYQTSGFNGLEWY
a chain with | QQHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELQMKDSASYL
alternative signal | CAVYTGGFKTIFGAGTRLEVKANTQNPEPAVYQLKDPRSQDSTLCLFTDEDS
peptide. Cu | QINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODI FKETNA
(substituted) TYPSSDVPCDATLTEKS FETDMNLNFQONLLVIVLRILLLKVAGFNLLMTLRL
WSS 1569
MHGVFLLYVSMKMGGTTGONIDQPTEMTATEGAIVQINCTYQTSGFNGLEWY
o chain with | QQHAGEAPTFLSYNVLDGLEEKGRFSSFLSRSKGYSYLLLKELOMKDSASYL
alternative signal | CAVYTGGFKTTFGAGTRLEVKANIONPEPAVYQLKDPRSQDSTLCLFTDFDS
peptide, Co | QINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODI FKETNA
(substituted) TYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLLMTLRL
WSS 1570
CDRI1B SGHAT 2561
CDR2j FONNGV 2562
CDR3p ASNLGGGSTDTQY 2563
] ] GVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQOQILGQGPKLLIQFONNGY
VB without signal | oo PKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASNLGGGSTDTQYF
peptide (SignalP) GPGTRLTVL 2564
] ] EAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQONN
VB without signal | o\ pn o1 pRDRFSAERLKGVDSTLKIOPAKLEDSAVYLCASNLGGGSTDTQ
peptide IMGT) YFGPGTRLTVL 2565
MXTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
WYQOILGOGPKLLIQFQNNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE | 2566
VB DSAVYLCASNLGGGSTDTQYFGPGTRLTVL
(X = any amino acid) 2567
MGTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
. ) WYQQILGQGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
P chain with WT signal | 71 oA sNT.GGGSTDTOYFGPGTRLTVLEDLRNVTP PKVSLFEPSKARTA
peptide, CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2568
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SEQ
Description Sequence ID
NO:
MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLY
L .| WYQOILEOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
B chain withalternative | o7 ov1 A sNT,GGGSTDTOYFGPGTRLTVLEDLRNVTPPKVS LFEP SKAETA
signal ~ peptide,  CB | yxoKaTIVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2569
MHTRLLCWAALCLLGAELTEAGVAQSPRYKI IEKRQSVAFWCNPISGHATLY
. .| WYQQILGOGPKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLE
pchainwithalternative | <71 2 SNT,GGGSTDTOYFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETA
signal - peptide,  CB | \xopaT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2570
[00351] In some embodiments, TCRO57 interacts with and/or is specific for p53. In some

embodiments, the peptide is from a neoantigen of p53. In some embodiments, the neoantigen has
the amino acid change R248W relative to the wild type p53 sequence. In some embodiments,

TCROS57 interacts with the neoantigen in the context of HLA-A*68:01, as described in

International Publication No. WO 2019/067243, incorporated herein by reference in its entirety.
Table 6BF. Amino acid sequences of TCRO05S.

Description Sequence SEQ
1D
NO:

CDRl1a NSASQS 1571

CDR2a VYSSGN 1572

CDR3q, AVNPKYTGGFKTTI 1573

Vo without signal | QRKEVEQDPGPEFNVPEGATVAFNCTYSNSASQSFFWYRQDCRKEPKLLMSVY

peptide (SignalP) SSGNEDGRFTAHLNRASQYISLLIRDSKLSDSATYLCAVNPKYTGGFKTIFG
AGTRLFVKA 1574

Vo without signal | RKEVEQDPGPFNVPEGATVAFNCTYSNSASQSFFWYRODCRKEPKLLMSVYS

peptide AIMGT) SGNEDGRFTAHLNRASQYISLLIRDSKLSDSATYLCAVNPKYTGGFKTIFGA
GTRLFVKA 1575

Va. MXSLRVLLVILWLQLSWVWSQRKEVEQDPGPFNVPEGATVAFNCTYSNSASQ
SFFWYRQDCRKEPKLLMSVYSSGNEDGRFTAHLNRASQYISLLIRDSKLSDS | 1576
ATYLCAVNPKYTGGFKTIFGAGTRLEFVKA
(X = any amino acid) 1577

o chain with WT signal | MISLRVLLVILWLQLSWVWSQRKEVEQDPGPFNVPEGATVAFNCTYSNSASQ

peptide, Co | SFFWYRQDCRKEPKLLMSVYSSGNEDGRFTAHLNRASQYISLLIRDSKLSDS

(substituted) ATYLCAVNPKYTGGFKTIFGAGTRLFVKANIQNPEPAVYQLKDPRSQDSTLC
LETDFDSQINVPKTMESGT FITDKCVLDMKAMDSKSNGATAWSNQTSFTCQD
IFKETNATYPSSDVPCDATLTEKS FETDMNLNFQNLLVIVLRILLLKVAGEN
LIMTLRLWSS 1578

o chain with | MASLRVLLVILWLQLSWVWSQRKEVEQDPGPFNVPEGATVAFNCTYSNSASQ

alternative signal | SFFWYRQDCRKEPKLLMSVYSSGNEDGRFTAHLNRASQYISLLIRDSKLSDS

peptide, Co, | ATYLCAVNPKYTGGFKTIFGAGTRLEFVKANIQNPEPAVYQLKDPRSQDSTLC

(substituted) LEFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQD
IFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGEN
LIMTLRLWSS 1579
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Description Sequence SEQ
D
NO:

o chain with | MHSLRVLLVILWLQLSWVWSQRKEVEQDPGPEFNVPEGATVAFNCTYSNSASQ

alternative signal | SFFWYRQDCRKEPKLLMSVYSSGNEDGRFTAHLNRASQYISLLIRDSKLSDS

peptide, Co | ATYLCAVNPKYTGGFKTIFGAGTRLEVKANIQNPEPAVYQLKDPRSQDSTLC

(substituted) LFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCOD
IFKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGEN
LLMTLRLWSS 1580

CDR1p LGHNA 2571

CDR2B YSLEER 2572

CDR3p ASSQDVTSEWVDTIY 2573

VB without signal | ELVPMETGVTQTPRHLVMGMTNKKS LKCEQHLGHNAMYWYKQSAKKPLELMF

peptide (SignalP) VYSLEERVENNSVPSRESPECPNSSHLFLHLHTLQPEDSALYLCASSQDVTS
EWVDTIYFGEGSWLTVV 2574

V[} without signal ETGVTQTPRHLVMGMTNKKSLKCEQHLGHNAMYWYKQSAKKPLELMEFVYSLE

peptjde (IMGT) ERVENNSVPSRESPECPNSSHLFLHLHTLQPEDSALYLCASSQDVTSEWVDT
IYFGEGSWLTVV 2575

VB MXCRLLCCAVLCLLGAGELVPMETGVTQTPRHLVMGMTNKKS LKCEQHLGHN
AMYWYKQSAKKPLELMEVYSLEERVENNSVPSRESPECPNSSHLELHLHTLQ 2576
PEDSALYLCASSQDVTSEWVDTIYFGEGSWLTVV
(X = any amino acid) 2577

[5 chain with WT signa] MGCRLLCCAVLCLLGAGELVPMETGVTQTPRHLVMGMTNKKSLKCEQHLGHN

peptide, Cp | AMYWYKQSAKKPLELMFVYSLEERVENNSVPSRFSPECPNSSHLFLHLHTLQ

(substituted) PEDSALYLCASSQDVTSEWVDTIYFGEGSWLTVVEDLRNVTPPKVSLEFEPSK
AETANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSY
CLSSRLRVSATEWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQONISAEAW
GRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2578

B chain with alternative | MACRLLCCAVLCLLGAGELVPMETGVTQTPRHLVMGMTNKKSLKCEQHLGHN

signal peptide, CB [ AMYWYKQSAKKPLELMFVYSLEERVENNSVPSRESPECPNSSHLFLHLHTLQ

(substituted) PEDSALYLCASSQDVTSEWVDTIYFGEGSWLTVVEDLRNVTPPKVSLEFEPSK
AEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSY
CLSSRLRVSATEFWHNPRNHFRCQVOFHGLSEEDKWPEGSPKPVTONISAEAW
GRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2579

[5 chain with alternative | MHCRLLCCAVLCLLGAGELVPMETGVTQTPRHLVMGMTNKKS LKCEQHLGHN

signal peptide, Cp | AMYWYKQSAKKPLELMFVYSLEERVENNSVPSRFSPECPNSSHLFLHLHTLQ

(substituted) PEDSALYLCASSQDVTSEWVDTIYFGEGSWLTVVEDLRNVTPPKVSLEFEPSK
AETANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSY
CLSSRLRVSATEFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQONISAEAW
GRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2580

[00352] In some embodiments, TCRO58 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,

TCROS58 interacts with the neoantigen in the context of HLA-C*01:02, as described in

International Publication No. WO 2021/163477, incorporated herein by reference in its entirety.
Table 6BG. Amino acid sequences of TCR059.

Description Sequence SEQ
1D
NO:

CDRl1a NSASQS 1581
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Description Sequence SEQ
D
NO:
CDR2a VYSSGN 1582
CDR3a VVDDQTGANNLF 1583
Vo without signal | QRKEVEQDPGPFNVPEGATVAFNCTYSNSASQSFFWYRQDCRKEPKLLMSVY
peptide (SignalP) SSGNEDGRFTAQLNRASQYISLLIRDSKLSDSATYLCVVDDQTGANNLEFFGT
GTRLTVIP 1584
Vo without signal | RKREVEQDPGPFNVPEGATVAFNCTYSNSASQSFFWYRQODCRKEPKLLMSVYS
peptide AMGT) SGNEDGREFTAQLNRASQYISLLIRDSKLSDSATYLCVVDDQTGANNLEFFEFGTG
TRLTVIP 1585
Vo MXSLRVLLVILWLQLSWVWSQRKEVEQDPGPFNVPEGATVAFNCTYSNSASQ
SEFFWYRQDCRKEPKLLMSVYSSGNEDGRFTAQLNRASQYISLLIRDSKLSDS 1586
ATYLCVVDDQTGANNLFEFGTGTRLTVIP
(X = any amino acid) 1587
o chain with WT signal | MISLRVLLVILWLOLSWVWSQRKEVEQDPGPENVPEGATVAFNCTYSNSASQ
peptide, Co | SEFEWYRODCRKEPKLIMSVYSSGNEDGREFTAQILNRASQYISLLIRDSKLSDS
(substituted) ATYLCVVDDQTGANNLFFGTGTRLTVIPNIQNPEPAVYQLKDPRSQDSTLCL
FTDEFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSETCQDT
FKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGENL
LMTLRLWSS 1588
o chain with | MASLRVLLVILWLOLSWVWSQRKEVEQDPGPFNVPEGATVAEFNCTYSNSASQ
alternative signal | SFFWYRQDCRKEPKLLMSVYSSGNEDGREFTAQLNRASQYISLLIRDSKLSDS
peptide, Co | ATYLCVVDDQTGANNLFEFGTGTRLTVIPNIONPEPAVYQLKDPRSQDSTLCL
(substituted) FTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQDT
FKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGEFNL
ILMTLRLWSS 1589
o chain with | MHSLRVLLVIIWLOQLSWVWSQRKEVEQDPGPFNVPEGATVAFNCTYSNSASQ
alternative signal | SFFWYRQDCRKEPKLLMSVYSSGNEDGREFTAQLNRASQYISLLIRDSKLSDS
peptide, Co | ATYLCVVDDQTGANNLFEFGTGTRLTVIPNIQNPEPAVYQLKDPRSQDSTLCL
(substituted) FTDEFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSETCQDT
FKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGENL
LMTLRLWSS 1590
CDRI1B MNHEY 2581
CDR2B SVGAGI 2582
CDR3p ASRNLGDTQY 2583
Vﬁ without signal GVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQDPGMGLRLTIHYSVGAGT
peptide (SignalP) TDQGEVPNGYNVSRSTTEDFPLRLLSAAPSQTSVYFCASRNLGDTQYFGPGT
RLTVL 2584
VB  without signal | NAGVTQTPKFQVLKTGQSMTLOQCAQDMNHEYMSWYRQDPGMGLRLIHYSVGA
peptide AMGT) GITDQGEVPNGYNVSRSTTEDFPLRLLSAAPSQTSVYFCASRNLGDTQYFGP
GTRLTVL 2585
Vﬁ MXIGLLCCAALSLLWAGPVNAGVTQTPKFQVLKTGQSMTLOCAQDMNHEYMS
WYRODPGMGLRLIHYSVGAGITDQGEVPNGYNVSRSTTEDFPLRLLSAAPSQ 2586
TSVYFCASRNLGDTQYFGPGTRLTVL
(X = any amino acid) 2587
B chain with WT signal | MSIGLLCCAALSLLWAGPVNAGVTQTPKFQVLKTGQSMTLOQCAQDMNHEYMS
peptidq CB WYRODPGMGLRLIHYSVGAGITDQGEVPNGYNVSRSTTEDFPLRLLSAAPSQ
(substituted) TSVYFCASRNLGDTQYFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETIANKQK
ATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNYSYCLSSRLRV
SATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTONI SAEAWGRADCGIT
SASYQQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2588
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Description Sequence SEQ
D
NO:
B chain with alternative | MAIGLLCCAALSLLWAGPVNAGVTQT PKFQVLKTGQSMTLQCAQDMNHEYMS
signal peptide, Cp | WYRQDPGMGLRLIHYSVGAGITDQGEVPNGYNVSRSTTEDFPLRLLSAAPSQ
(substituted) TSVYFCASRNLGDTQYFGPGTRLTVLEDLRNVTPPKVSLFEPSKAEIANKQK
ATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPQAYKESNYSYCLSSRLRV
SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2589
B chain with alternative | MHIGLLCCAALSLLWAGPVNAGVTQTPKFQVLKTGQSMTLQCAQDMNHEYMS
signal peptide, CP | WYRQDPGMGLRLIHYSVGAGITDQGEVPNGYNVSRSTTEDFPLRLLSAAPSQ
(substituted) TSVYFCASRNLGDTQYFGPGTRLTVLEDLRNVTPPKVSLFEPSKAEIANKQK
ATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPQAYKESNYSYCLSSRLRYV
SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2590
[00353] In some embodiments, TCRO59 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,

TCROS59 interacts with the neoantigen in the context of HLA-C*01:02, as described in

International Publication No. WO 2021/163477, incorporated herein by reference in its entirety.
Table 6BH. Amino acid sequences of TCR060.

SEQ
Description Sequence D
NO:
CDRI1a TSINN 1591
CDR2a IRSNERE 1592
CDR3a ATDGETSGSRLT 1593
i i QOGEEDPQOALSIQEGENATMNCSYKTSINNLOWYRQNSGRGLVHLILIRSNE
Vo - without  signal | poyyeoRT RYTLDTSKKS SSLLITASRAADTAS Y FCATDGETSGSRLTFGEG
peptide (SignalP) TQLTVNP 1594
] ] SOOGEEDPQALSIQEGENATMNCSYKTSINNLOWYRQONSGRGLVHLILIRSN
Vo without signal | pppyy o GRLRYVTLDTSKKSSSLLI TASRAADTASYFCATDGETSGSRLTFGE
peptide IMGT) GTQLTVNP 1595
MXTLLGVSLVILWLOLAVNSQQGEEDPOALSIQEGENATMNCSYKTSINNLQ
WYRONSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADTA | 1596
Vo SYFCATDGETSGSRLTFGEGTQLTVNP
(X = any amino acid) 1597
METLLGVSLVILWLQLAVNSQQGEEDPQALSIQEGENATMNCSYKTSINNLQ
o ) WYRONSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADTA
achainwith WT signal | oy pcarpGETSGSRLTFGEGTOLTVNPNIONPEPAVYQLKDPRSODSTLCLE
peptide, Ca | TDFDPSOINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODT F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1598
MATLLGVSLVILWLOLAVNSQQGEEDPOALSIQEGENATMNCSYKTSINNLQ
o chain with | WYRONSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADTA
alternative signal | SYFCATDGETSGSRLTFGEGTQLTVNPNIQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co, | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLL
MTLRLWSS 1599
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SEQ
Description Sequence ID
NO:
MHTLLGVSLVILWLOLAVNSQQGEEDPQALSIQEGENATMNCSYKTSINNLQ
o chain with | WYRONSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADTA
alternative signal | SYFCATDGETSGSRLTFGEGTQLTVNPNIQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLL
MTLRLWSS 1600
CDRI1B DEFQATT 2591
CDR2p SNEGSKA 2592
CDR3B SASRGATGQPQH 2593
i i GSGLGAVVSQHPSWVICKSGTSVKIECRSLDFQATTMFWY RQFPKQSLMLMA.
VB without signal | qoypcokaATYROGVEKDKFLINHASLTLSTLTVTSAHPEDS SFYTCSASRGA
peptide (SignalP) TGOPQHFGDGTRLSIL 2594
. i GAVVSQHPSWVICKSGTSVKIECRS LDFOATTMFWYRQFPKQOSLMLMATSNE
VB without signal | ~qpa o R0 GYVEKDKFLINHASLTLSTLTVTSAHPEDS S FYTCSASRGATGOP
peptide (IMGT) QHFGDGTRLSIL 2595
MXLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL | 2596
VB TVTSAHPEDSSFYICSASRGATGQPOHFGDGTRLSIL
(X = any amino acid) 2597
MLLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with WT signal | TVTSAHPEDSSFYICSASRGATGQPQHFGDGTRLSILEDLRNVTPPKVSLFE
peptide, CP | PSKAETANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESN
(substituted) YSYCLSSRLRVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONT SA
EAWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRK
NS 2598
MALLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYTCSASRGATGQPOHFGDGTRLST LEDLRNVTPPKVSLFE
signal peptide, CP | PSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPQAYKESN
(substituted) YSYCLSSRLRVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SA
EAWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRK
NS 2599
MHLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYICSASRGATGQPQHFGDGTRLSILEDLRNVTPPKVSLEE
signal peptide, CB | PSKAETANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESN
(substituted) YSYCLSSRLRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGSPKPVTONISA
EAWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRK
NS 2600
[00354] In some embodiments, TCRO60 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,
TCRO60 interacts with the neoantigen in the context of an HLA-DPA1* 01:03 chain and an HLA-
DPB1*03:01 chain, as described in International Publication No. WO 2021/173902, incorporated

herein by reference in its entirety.
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Table 6BI. Amino acid sequences of TCRO061.
SEQ
Description Sequence D
NO:
CDR1a SSNEYA 1601
CDR2a MTLNGDE 1602
CDR3a AFTTGNQFY 1603

Vo w/o signal peptide
(SignalP)

ILNVEQSPQSLHVQEGDSTNFTCSFPSSNEYALHWYRWETAKSPEALEVMTL
NGDEKKKGRISATLNTKEGYSYLYIKGSQPEDSATYLCAFTTGNQEFYFGTGT

SLTVIP 1604
. | ILNVEQSPQSLHVQEGDSTNFTCSFPSSNFYALHWYRWETAKS PEALFVMTL
Vo w/o signal peptide | \.ppx kKGRI SATINTKEGYSYLYTKGSQPEDSATYLCAFTTGNQFYFGTGT
(IMGT) SLTVIP 1605
MXKNPLAAPLLILWFHLDCVSSILNVEQSPQS LHVQEGDSTNFTCSFPSSNF
YALHWYRWETAKS PEALFVMT LNGDEKKKGRI SATLNTKEGYSYLYIKGSQP | 1606
Vo EDSATYLCAFTTGNQFYFGTGTSLTVIP
(X = any amino acid) 1607
MEKNPLAAPLLILWFHLDCVSSILNVEQS POS LHVQEGDSTNFTCSFPSSNF
) ) YALHWYRWETAKS PEALFVMTLNGDEKKKGRI SATLNTKEGYSYLYIKGSQP
o chain w/WT signal
: EDSATYLCAFTTGNQFYFGTGTSLTVIPNIQONPEPAVYQLKDPRSQDSTLCL
peptide, Co | FPDFDPSOINVPKTMES GTFITDKCVLDMKAMDS KSNGAT AWSNQTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNL
LMTLRLWSS 1608
MAKNPLAAPLLILWFHLDCVSSILNVEQSPOS LHVQEGDSTNFTCSFPSSNF
. .| YALHWYRWETAKSPEALFVMT LNGDEKKKGRI SATLNTKEGYSYLYIKGSQP
o chain wialternative | ppoamy 1 cAFTTGNOFYFGTGTSLTVI PNIONPEPAVYOLKDPRSODSTLCL
signal ~ peptide,  Co | prpppgoTNVPKTMESGTFITDKCVLDMKAMDS KSNGATAWSNOTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENL
LMTLRLWSS 1609
MHKNPLAAPLLILWFHLDCVSSILNVEQSPOS LHVQEGDSTNFTCSFPSSNF
_ | YALHWYRWETAKS PEALFVMTLNGDEKKKGRI SATLNTKEGYSYLYIKGSQP
o chain wialternative | ppoamy 1, cAFTTGNOFYFGTGTSLTVI PNIONPEPAVYQLKDPRSODSTLCL
signal  peptide,  Co | prpppsoTNYVPKTMESGTFITDKCYLDMKAMDS KSNGATAWSNOTSFTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNL
LMTLRLWSS 1610
CDRI1B SGHDYL 2601
CDR2B FNNNVP 2602
CDR3p ASSSYGGYSNQPQH 2603
) | GVIQSPRHEVTEMGQEVTLRCKPISGHDYLFWYRQTMMRGLELLIYFNNNVP
VB w/o signal peptide | 1pscvpRDRFSAKMPNAS FSTLKIQPSEPRDSAVY FCASSSYGGYSNQPOH
(SignalP) FGDGTRLSIL 2604
. | DAGVIQSPRHEVTEMGQEVTLRCKPISGHDYLFWYRQTMMRGLELLIYFNNN
VB w/o signal peptide | /51 pnoMpEDRFSAKMPNASFSTLKIOPSEPRDSAVYFCASSSYGGYSNQP
(IMGT) QHFGDGTRLSIL 2605
MXSWTLCCVSLCILVAKHTDAGVIQSPRHEVTEMGQEVTLRCKPISGHDYLF
WYRQTMMRGLELLIYFNNNVPIDDSGMPEDRFSAKMPNASFSTLKIQPSEPR | 2606
VB DSAVYFCASSSYGGYSNQPQHFGDGTRLSIL
(X = any amino acid) 2607
MGSWTLCCVSLCILVARHTDAGVIQS PRHEVTEMGQEVTLRCKP I SGHDYLF
) ) WYRQTMMRGLELLIYFNNNVPIDDSGMPEDRFSAKMPNASFSTLKIQPSEPR
B chain w/WT signal
. DSAVYFCASSSYGGYSNQPQHFGDGTRLS I LEDLRNVTPPKVSLFEPSKAET
peptide, CB | ANKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS
(substituted) SRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQN I SAEAWGRA
DCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2608
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MASWTLCCVSLCILVAKHTDAGVIQSPRHEVTEMGQEVTLRCKPISGHDYLF
WYRQTMMRGLELLIYFNNNVPIDDSGMPEDRESAKMPNASEFSTLKIQPSEPR
DSAVYFCASSSYGGYSNQPOQHFGDGTRLSILEDLRNVTPPKVSLFEPSKAET

B chain w/alternative

WYRQTMMRGLELLIYFNNNVPIDDSGMPEDRESAKMPNASESTLKIQPSEPR
DSAVYFCASSSYGGYSNQPQHFGDGTRLSILEDLRNVTPPKVSLFEPSKAET

signal ~ peptide,  CB | ANKOKATLVCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLS

(substituted) SRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRA
DCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2609
MHSWTLCCVSLCILVAKHTDAGVIQSPRHEVTEMGQEVTLRCKPISGHDYLF | 2610

Slggal‘ p(eip“de’ CB | ANKOKATLVCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLS

(substituted) SRLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRA
DCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS

[00355] In some embodiments, TCRO61 interacts with and/or is specific for tumor protein

KRAS (KRAS). In some embodiments, the peptide is from a neoantigen of KRAS. In some

embodiments, the neoantigen has the amino acid change G12C relative to the wild type KRAS

sequence. In some embodiments, TCR061 interacts with the neoantigen in the context of HLA-

DRB1*11 :01 as described in International Publication No. WO 2019/060349, incorporated herein

by reference in its entirety.

Table 6BJ. Amino acid sequences of TCR062.

SEQ
Description Sequence 1D
NO:
CDRl1a NIATNDY 1611
CDR2a GYKTK 1612
CDR3a LVGDMDQAGTALT 1613
, | KITQPISMDSYEGQEVNITCSHNNIATNDYITWYQQFPSQGPRFIIQGYKTK
Vo w/o signal peptide | <y pasT FTPADRKSSTLSLPRVSLS DTAVYYCLVGDMDOAGTALT FGKGT
(SignalP) TLSVSS 1614
. | LAKTTQPISMDSYEGQEVNITCSHNNIATNDYITWYQQOFPSQGPRFIIQGYK
Vo wio signal peptide | iy mymya ST, FT PADRKSSTLS LPRVS LS DTAVYYCLVGDMDOAGTALT FGK
(IMGT) GTTLSVSS 1615
MXQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY | 1616
Vo CLVGDMDQAGTALIFGKGTTLSVSS
(X = any amino acid) 1617
MRQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
) ) YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain w/WT signal | 1 epvponGTALT FGKGTTLSVS SNTONPEPAVYQLKDPRSODSTLCLETD
peptide, Co | FpSOINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGFNLLMT
LRLWSS 1618
MAQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
. .| YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain wialternative | 1 e nMPOAGTALT FGKGTTLSVS SNIONPEPAVYQLKDPRSODSTLCLETD
signal  peptide,  Co | ppo0TNVPKTMESGTFITDKCVLDMKAMDS KSNGAT AWSNOTS FTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONTLVIVLRI LLLKVAGFNLLMT
LRLWSS 1619
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SEQ

Description Sequence ID
NO:

o chain w/alternative

MHQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
YOOFPSQGPRFIIQGYKTKVINEVASLEFIPADRKSSTLSLPRVSLSDTAVYY
CLVGDMDQAGTALIFGKGTTLSVSSNIQNPEPAVYQLKDPRSQDSTLCLETD

signal ~ peptide,  Col | g0 TNVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODT FKE

(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMT
LRLWSS 1620
CDRI1B SGHDT 2611
CDR2p YYEEEE 2612
CDR3p ASSLGEGRVDGYT 2613

] | GVTQSPTHLIKTRGQOVTLRCSPKSGHDTVSWYQQALGQOGPQFIFQYYEEEE

VB w/o signal peptide | pop N ppDRFSGHOFPNYSSELNVNALLLGDSALYLCAS SLGEGRVDGYTFG
(SignalP) SGTRLTVV 2614

) | DAGVTQSPTHLIKTRGQQVTLRCSPKSGHDTVSWYQOALGOGPQFIFQYYEE

VP w/o signal peptide | pppopeNFPDRFSGHOFPNYSSELNVNATLLLGDSALYLCASSLGEGRVDGYT
(IMGT) FGSGTRLTVV 2615

MXPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS
WYQQALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD | 2616

VB SALYLCASSLGEGRVDGYTFGSGTRLTVV

(X = any amino acid) 2617

MGPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGOOVTLRCSPKSGHDTVS

B chain w/WT signal WYQQALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD

. SALYLCASSLGEGRVDGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAEIAN

peptide, CB | KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR

(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2618

MAPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS

B chain wialtemative WYQQALGQGPQOFIFQYYEEEERQRGNFPDRFSGHOFPNYSSELNVNALLLGD

‘ : SALYLCASSLGEGRVDGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAEIAN

signal  peptide,  CB | ¢ oxamyCcTARGFFPDHVELSWWUNGKEVHS GVCTDPOAYKESNYSYCLSSR

(substituted) LRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2619

MHPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGOOVTLRCSPKSGHDTVS

B chain wialtrative WYQOQALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD

: : SALYLCASSLGEGRVDGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAEIAN

signal  peptide,  CB | yoyaTvCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLS SR

(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2620

[00356] In some embodiments, TCR062 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12D relative to the wild type KRAS sequence. In some embodiments,

TCRO62 interacts with the neoantigen in the context of HLA-C*08:02 as described in International

Publication No. WO 2018/026691, incorporated herein by reference in its entirety.
Table 6BK. Amino acid sequences of TCR063.

SEQ
Description Sequence D

NO:
CDR1a NIATNDY 1621
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SEQ
Description Sequence ID
NO:
CDR2a GYKTK 1622
CDR3q, LVGDMDQAGTALT 1623

Va w/o signal peptide
(SignalP)

KTTQPISMDSYEGQEVNITCSHNNIATNDYITWYQQFPSQGPRFIIQGYKTK
VINEVASLFIPADRKSSTLSLPRVSLSDTAVYYCLVGDMDQAGTALIFGKGT

TLSVSS 1624
. | LAKTTQPISMDSYEGQEVNITCSHNNIATNDYITWYQQOFPSQGPRFIIQGYK
Vo w/o signal peptide | 7y /rypyaSTLFT PADRKS STLSLPRVS LS DTAVYYCLVGDMDOAGTALT FGK
(IMGT) GTTLSVSS 1625
MXQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY | 1626
Vo CLVGDMDQAGTALIFGKGTTLSVSS
(X = any amino acid) 1627
MRQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
) ) YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain w/WT signal | ~epvponGTATLT FGKGTTLSVS SNTONPEPAVYOLKDPRSODSTLCLETD
peptide, Co | FpSOTINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMT
LRLWSS 1628
MAQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
_ .| YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain w/alternative
; : CLVGDMDQAGTALIFGKGTTLSVSSNIQNPEPAVYQLKDPRSQDSTLCLETD
signal ~ peptide,  Ca | ppoo 1 NVPKTMESGTFITDKCYLDMKAMDS KSNGAT AWSNOT S FTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLLMT
LRLWSS 1629
MHQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
. .| YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain wialternative | . epvponGTATT FGKGTTLSVS SNTONPEPAVYOLKDPRSODSTLCLETD
signal ~ peptide,  Ca. | ppoo1NVPKTMESGTFTTDKCYL.DMKAMDSKSNGATAWSNQTSFTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLLMT
LRLWSS 1630
CDRI1B SGHDT 2621
CDR2B YYEEEE 2622
CDR3p ASSLGRASNQPQH 2623
) | GVTQSPTHLIKTRGQQVTLRCSPKSGHDTVSWYQQALGOGPQFIFOYYEEEE
VB w/o signal peptide | oo r\EPDRFSGHOFPNYSSELNVNALLLGDSALYLCASSTLGRASNQPOHFG
(SignalP) DGTRLSIL 2624
. | DAGVTQSPTHLIKTRGQQVTLRCSPKSGHDTVSWYQOALGOGPQFIFQYYEE
VB w/o signal peptide | pppopaNFPDRFSGHOFPNYSSELNVNALLLGDSALYLCAS SLGRASNQPOH
(IMGT) FGDGTRLSTL 2625
MXPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS
WYQQALGQGPOFIFQYYEEEERQRGNFPDRFSGHOFPNYSSELNVNALLLGD | 2626
VB SALYLCASSLGRASNQPQHFGDGTRLSIL
(X = any amino acid) 2627
MGPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS
) ) WYQQALGQGPOFIFQYYEEEERQRGNFPDRFSGHOFPNYSSELNVNALLLGD
B chain w/WT signal | o7 o1 2 §5T,GRASNOPORFGDGTRLS T LEDLRNVT PPKVSLFEPSKAETAN
peptide, CB | KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2628
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MAPGLLCWALLCLLGAGLVDAGVTQSPTHLIKTRGQQVTLRCSPKSGHDTVS
WYQQOALGQGPQFIFQYYEEEERQRGNFPDRESGHQFPNYSSELNVNALLLGD
SALYLCASSLGRASNQPQHFGDGTRLSILEDLRNVTPPKVSLFEPSKAEIAN

signal  peptide,  CB | 1oy a71,yCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2629
MHPGLLCWALLCLLGAGLVDAGVTQSPTHLIKTRGQOVTLRCSPKSGHDTVS
. .| WYQQALGOGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD
B chain wialternative | ;<1 2 s1,GRASNOPOHFGDGTRLS I LEDLRNVTP PKVSLFEPSKAETAN
signal  peptide,  CB | -5 n 7101 ARGFFPDHVELSWWVNGKEVES GVCTDPOAYKESNYSYCLS SR
(substituted) LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2630
[00357] In some embodiments, TCR063 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12D relative to the wild type KRAS sequence. In some embodiments,

TCRO63 interacts with the neoantigen in the context of HLA-C*08:02 as described in International

Publication No. WO 2018/026691, incorporated herein by reference in its entirety.
Table 6BL. Amino acid sequences of TCR064.

SEQ
Description Sequence D
NO:
CDRla NIATNDY 1631
CDR2a GYKTK 1632
CDR3q LVGDRDQAGTALT 1633
. | KTTQPISMDSYEGQEVNITCSHNNIATNDYITWYQOFPSQGPRFIIQGYKTR
Vo w/o signal peptide | yrypyas1 FT PADRKS STLSLPRVS LS DTAVYYCLYGDRDOAGTALT FGKGT
(SignalP) TLSVSS 1634
. | LAKTTQPISMDSYEGQEVNITCSHNNIATNDYITWYQQFPSQGPRFIIQGYR
Vo w/o signal peptide | pymypyaSTFT PADRKSSTLSLPRVS LS DTAVYYCLVGDRDOAGTALT FGK
(IMGT) GTTLSVSS 1635
MXQVARVIVFLTLSTLSLAKTTQPTSMDSYEGQEVNITCSHNNIATNDYITW
YOOFPSQGPRFIIQGYKTKVINEVASLFIPADRKSSTLSLPRVSLSDTAVYY | 1636
Vo CLVGDRDQAGTALIFGKGTTLSVSS
(X = any amino acid) 1637
MRQVARVIVFLTLSTLS LAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
) ) YOQFPSQGPRFIIQGYKTKVINEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain w/WT signal
: CLVGDRDQAGTALI FGKGTTLSVSSNIQNPEPAVYOLKDPRSODSTLCLETD
peptide, Co | FpSOINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNOTS FTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONTLVI VLRI LLLKVAGFNLLMT
LRLWSS 1638
MAQVARVIVFLTLSTLS LAKTTQPISMDS YEGOEVNITCSHNNIATNDYITW
. .| YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain wialternative | ~oppponcTATLT FGKGTTLSVS SNTONPEPAVYOLKDPRSODSTLCLETD
signal  peptide,  Co. | oo 1NVPKTMESGTFTTDKCYL.DMKAMDSKSNGATAWSNQTSFTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVI VLRI LLLKVAGFNLLMT
LRLWSS 1639
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SEQ
Description Sequence ID
NO:
MHQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
‘ .| YOOFPSQGPRFIIQGCYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain wialternative | 1 cpRpOAGTALT FGKGTTLSVS SNTQONPEPAVYQLKDPRSQDSTLCLETD
signal ~ peptide,  Col | g0 TNVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODI FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMT
LRLWSS 1640
CDRI1B SGHDT 2631
CDR2B YYEEEE 2632
CDR3p ASSFGOSSTYGYT 2633
] | GVTQSPTHLIKTRGQOVTLRCSPKSGHDTVSWYQQALGQGPOFIFQYYEEEE
VB w/o signal peptide | pop N ppDRFSGHOFPNYSSELNVNALLLGDSALYLCASSFGOSSTYGYTFG
(SignalP) SGTRLTVV 2634
) | DAGVTQSPTHLIKTRGQQVTLRCSPKSGHDTVSWYQOALGOGPQFIFQYYEE
VB w/o signal peptide | pppopeNFPDRFSGHOFPNYSSELNVNATLLLGDSALYLCASSFGOSSTYGYT
(IMGT) FGSGTRLTVV 2635
MXPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS
WYQQALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD | 2636
VB SALYLCASSFGQSSTYGYTFGSGTRLTVV
(X = any amino acid) 2637
MGPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGOOVTLRCSPKSGHDTVS
i ) WYQQALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD
B chain w/WT signal
. SALYLCASSFGQSSTYGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAEIAN
peptide, CB | KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2638
MAPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS
. .| WYQQALGOGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD
P chain walternative | -1 <1 a5 sFGOSSTYGYTFGSGTRLTVVEDLRNVTP PKVSLFEPSKARTAN
signal  peptide,  CB | ¢ oxam,yCcTARGFFPDHVELSWWUNGKEVHS GVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2639
MHPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGOOVTLRCSPKSGHDTVS
. .| WYQOQALGQGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD
B chain wialternative | o5 1 o1 oA SsFGOSSTYGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAETAN
signal  peptide,  CB | yoxaTvCLARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSYCLS SR
(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2640
[00358] In some embodiments, TCR064 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12D relative to the wild type KRAS sequence. In some embodiments,

TCRO64 interacts with the neoantigen in the context of HLA-C*08:02 as described in International

Publication No. WO 2018/026691, incorporated herein by reference in its entirety.
Table 6BM. Amino acid sequences of TCRO065.

SEQ
Description Sequence D

NO:
CDR1a NIATNDY 1641

145



WO 2022/183167 PCT/US2022/070690
SEQ
Description Sequence ID
NO:
CDR2a GYKTK 1642
CDR3q, LVGDMDQAGTALT 1643

Va w/o signal peptide
(SignalP)

KTTQPISMDSYEGQEVNITCSHNNIATNDYITWYQQFPSQGPRFIIQGYKTK
VINEVASLFIPADRKSSTLSLPRVSLSDTAVYYCLVGDMDQAGTALIFGKGT

TLSVSS 1644
. | LAKTTQPISMDSYEGQEVNITCSHNNIATNDYITWYQQOFPSQGPRFIIQGYK
Vo w/o signal peptide | 7y /rypyaSTLFT PADRKS STLSLPRVS LS DTAVYYCLVGDMDOAGTALT FGK
(IMGT) GTTLSVSS 1645
MXQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
YOQFPSQGPRFITIQGYKTKVINEVASLFI PADRKSSTLSLPRVSLSDTAVYY | 1646
Vo CLVGDMDQAGTALIFGKGTTLSVSS
(X = any amino acid) 1647
MRQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
) ) YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain w/WT signal | ~epvponGTATLT FGKGTTLSVS SNTONPEPAVYOLKDPRSODSTLCLETD
peptide, Co | FpSOTINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLLMT
LRLWSS 1648
MAQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
_ .| YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain wialternative | ;o hynoa GTATLT FGKGTTLSVS SNIONPEPAVYQLKDPRSODSTLCLETD
signal ~ peptide,  Ca | ppoo 1 NVPKTMESGTFITDKCYLDMKAMDS KSNGAT AWSNOT S FTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLLMT
LRLWSS 1649
MHQVARVIVFLTLSTLSLAKTTQPISMDSYEGQEVNITCSHNNIATNDYITW
. .| YOOFPSQGPRFIIQGYKTKVTNEVASLFIPADRKSSTLSLPRVSLSDTAVYY
o chain wialternative | . epvponGTATT FGKGTTLSVS SNTONPEPAVYOLKDPRSODSTLCLETD
signal ~ peptide,  Ca. | ppoo1NVPKTMESGTFTTDKCYL.DMKAMDSKSNGATAWSNQTSFTCODT FKE
(substituted) TNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLLMT
LRLWSS 1650
CDRI1B SGHDT 2641
CDR2B YYEEEE 2642
CDR3p ASSLGQTNYGYT 2643
) | GVTQSPTHLIKTRGQQVTLRCSPKSGHDTVSWYQQALGOGPQFIFOYYEEEE
VB w/o signal peptide | o cnrpDRFSGHOFPNYSSELNVNALLLGDSALYLCASSLGOTNYGYTFGS
(SignalP) GTRLTVV 2644
. | DAGVTQSPTHLIKTRGQQVTLRCSPKSGHDTVSWYQOALGOGPQFIFQYYEE
VB wlo signal peptide | prpopaNFPDRFSGHOFPNYSSELNVNALLLGDSALYLCASSLGOTNYGYTF
(IMGT) GSGTRLTVV 2645
MXPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS
WYQQALGQOGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD | 2646
VB SALYLCASSLGQTNYGYTFGSGTRLTVV
(X = any amino acid) 2647
MGPGLLCWALLCLLGAGLVDAGVTQS PTHLIKTRGQOVTLRCSPKSGHDTVS
) ) WYQQALGQGPOFIFQYYEEEERQRGNFPDRFSGHOFPNYSSELNVNALLLGD
B chain w/WT signal | o7 o1 02 S81,GOTNYGYTFGSGTRLTVVEDLRNVT PPKVSLFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2648
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MAPGLLCWALLCLLGAGLVDAGVTQSPTHLIKTRGQQVTLRCSPKSGHDTVS
WYQQOALGQGPQFIFQYYEEEERQRGNFPDRESGHQFPNYSSELNVNALLLGD
SALYLCASSLGQTNYGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAEIANK

signal  peptide,  CB | oxar1yCARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2649
MHPGLLCWALLCLLGAGLVDAGVTQSPTHLIKTRGQOVTLRCSPKSGHDTVS
. .| WYQQALGOGPQFIFQYYEEEERQRGNFPDRFSGHQFPNYSSELNVNALLLGD
B chain walternative | o, 11 ca5s1,GOTNYGYTFGSGTRLTVVEDLRNVT P PKVSLFEPSKAETANK
signal  peptide,  CB | oxa 1301 ARGFFPDEVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2650
[00359] In some embodiments, TCR065 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12D relative to the wild type KRAS sequence. In some embodiments,

TCRO65 interacts with the neoantigen in the context of HLA-Cw*08:02 as described in

International Publication No. WO 2017/048593, incorporated herein by reference in its entirety.
Table 6BN. Amino acid sequences of TCR066.

SEQ
Description Sequence D
NO:
CDRla DRGSQS 1651
CDR2a IYSNGD 1652
CDR3q AAAMDSSYKLI 1653
. | OOKEVEQNSGPLSVPEGAIASLNCTYSDRGSQS FEWYRQYSGKSPELIMFIY
Vo w/o signal peptide | oy cnkEDGRFTAOLNKASOYVSLLT RDSQOPSDSATYLCAAAMDS SYKLIFGS
(SignalP) GTRLLVRP 1654
. | OKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIYS
Vo wo signal peptide | iy ppGRFTAQLNKASQYVSLLTRDSQPSDSATYLCARAMDSSYKLT FGSG
(IMGT) TRLLVRP 1655
MXSLRVLLVI LWLOLSWVWSQQKEVEQNSGPLSVPEGATASLNCTYSDRGSQ
SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD | 1656
Vo SATYLCAAAMDSSYKLIFGSGTRLLVRP
(X = any amino acid) 1657
MKSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGATASLNCTYSDRGSO
) ) SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain w/WT signal
: SATYLCAAAMDSSYKLIFGSGTRLLVRPNIQNPEPAVYQLKDPRSQDSTLCL
peptide, Co | FPDFDPSOTINVPKTMES GTFITDKCVLDMKAMDS KSNGAT AWSNQTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNL
LMTLRLWSS 1658
MASLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSO
. .| SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain walternative | - ro1 caaAMDSSYKT.T FGSGTRLLVRPNTONPEPAVYOLKDPRSODSTLCL
signal - peptide,  Co | prppp SO TNVPKTMES GTFITDKCVLDMKAMDS KSNGAT AWSNQTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNL
LMTLRLWSS 1659
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SEQ
Description Sequence ID
NO:
MHSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
‘ .| SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain w/allernative | o701 canAMDS SYKLT FGSGTRLLVRPNTQNPEPAVYQOLKDPRSQDSTLCL
signal ~ peptide,  Col | prpEpSOTNVPKTMES GTFITDKCVLDMKAMDSKSNGATAWSNOTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNL
LMTLRLWSS 1660
CDRI1B WSHSY 2651
CDR2p SAAADI 2652
CDR3p ASSDPGTEAF 2653
] | GITQSPRYKITETGRQVTLMCHQTWSHS YMFWYRQDLGHGLRLIYYSAAADIT
VB w/o signal peptide | 1y cpyppGYVVSRSKTENFPLTLESATRSQTSVYFCAS SDPGTEAFFGOGT
(SignalP) RLTVV 2654
) | DAGITQSPRYKITETGROVTLMCHOTWSHS YMFWYRQODLGHGLRLIYYSAARA
VB w/o signal peptide | 0 prcEvPDGYVVSRSKTENFPLTLESATRSOTSVYFCAS SDPGTEAFFGO
(IMGT) GTRLTVV 2655
MXTRLFFYVALCLLWAGHRDAGITQSPRYKITETGROVTLMCHQTWSHS YMF
WYRQDLGHGLRLIYYSAAADITDKGEVPDGYVVSRSKTENFPLTLESATRSQ | 2656
VB TSVYFCASSDPGTEAFFGQGTRLTVV
(X = any amino acid) 2657
MGTRLFFYVALCLLWAGHRDAGITQSPRYKITETGROVTLMCHQTWSHS YMF
i ) WYRQDLGHGLRLIYYSAAADITDKGEVPDGYVVSRSKTENFPLTLESATRSQ
B chain W/WT signal | o/ b a5 s DPGTEAFFGOGTRLTVVEDLRNVT PPKVS LFEP SKAETANKOK
peptide, CB | ATLVCLARGFFPDHVELSWWVNGKEVESGVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2658
MATRLFFYVALCLLWAGHRDAGITQSPRYKITETGRQVTLMCHQTWSHS YMF
. .| WYRODLGHGLRLIYYSAAADITDKGEVPDGYVVSRSKTENFPLTLESATRSQ
B chain w/alternative | moy/vpeassppGTEAFFGOGTRLTVVEDLRNVT PPKVSLFEPSKAETANKOK
signal  peptide,  CB | Ay ARGFFPDHVELSWWUNGKEVHS GVCTDPOAYKESNYSYCLSSRLRY
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2659
MHTRLFFYVALCLLWAGHRDAGITQSPRYKITETGROVTLMCHQTWSHS YMF
. | WYRODLGHGLRLIYYSAAADI TDKGEVPDGYVVSRSKTENFPLTLESATRSQ
B chain wialternative | 1.4\ pea s DPGTEAFFGOGTRLTVVEDLRNVTPPKVS LFEPSKAETANKOK
signal  peptide,  CB | A7 e ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2660
[00360] In some embodiments, TCRO66 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12D relative to the wild type KRAS sequence. In some embodiments,

TCRO66 interacts with the neoantigen in the context of HLA-C*08:02 as described in International

Publication No. WO 2018/026691, incorporated herein by reference in its entirety.
Table 6BO. Amino acid sequences of TCR067.

SEQ
Description Sequence D

NO:
CDRl1a TIYSNPF 1661
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SEQ
Description Sequence ID
NO:
CDR2a SFTDNKR 1662
CDR3a ALRGNAGAKLT 1663

Va w/o signal peptide
(SignalP)

DGDSVTQTEGLVTLTEGLPVMLNCTYQTIYSNPFLEWYVQHLNESPRLLLKS
FTDNKRTEHQGFHATLHKSSSSFHLOKSSAQLSDSALYYCALRGNAGAKLTFE

GGGTRLTVRPD 1664
. | GDSVTQTEGLVTLTEGLPVMLNCTYQTIYSNPFLEWYVQHLNES PRLLLKSF
Vo w/o signal peptide | 1 py ¢ pTEHOGFHATLHKS S5 S FHLOKS SAQLSDSALYYCALRGNAGAKLTFG
(IMGT) GGTRLTVRPD 1665
MXPVTCSVLVLLLMLRRSNGDGDSVTQTEGLVTLTEGLPVMLNCTYQTIYSN
PFLFWYVOHLNESPRLLLKSFTDNKRTEHQGFHATLHKSSSSFHLOKSSAQL | 1666
Va SDSALYYCALRGNAGAKLTFGGGTRLTVRPD
(X = any amino acid) 1667
MRPVTCSVLVLLLMLRRSNGDGDSVTQTEGLVTLTEGLPVMLNCTYQTIYSN
) ) PFLFWYVOHLNESPRLLLKS FTDNKRTEHQGFHATLHKS SSSFHLOKSSAQL
o chain W/WT signal | opoa7vyCALRGNAGAKLTFGGGTRLTVRPDIONPEPAVYQOLKDPRSODSTL
peptide, Co | CLFTDFDSQINVPKTMESGTFITDKTVLDMKAMDSKSNGAT AWSNQTS FTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFQNTLSVMGLRI LLLKVAGF
NLLMTLRLWSS 1668
MAPVTCSVLVLLLMLRRSNGDGDSVTQTEGLVTLTEGLPVMLNCTYQTIYSN
. .| PFLFWYVQHLNES PRLLLKS FTDNKRTEHQGFHATLHKSSSSFHLOKSSAQL
o chain wialternative | o1 v onT RGNAGAKLTFGGGTRLTVRPDIONPEPAVYOLKDPRSODSTL
signal  peptide,  Ca | 1 prpEPSQINVPKTMESGTFT TDKTVL.DMKAMDSKSNGATAWSNOTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLN FQNLSVMGLRILLLKVAGF
NLLMTLRLWSS 1669
MHPVTCSVLVLLLMLRRSNGDGDSVTQTEGLVTLTEGLPVMLNCTYQTIYSN
_ .| PFLFWYVQHLNESPRLLLKS FTDNKRTEHQGFHATLHKSSSSFHLOKSSAQL
o chain w/alternative | opoa7 vy CALRGNAGAKLTFGGGTRLTVRPDIONPEPAVYQOLKDPRSODSTL
signal  peptide,  Ca | 1 prpEPSOINVPKTMESGTFI TDKTVLDMKAMDSKSNGATAWSNOTSFTCO
(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLN FONTLSVMGLRI LLLKVAGF
NLLMTLRLWSS 1670
CDRI1B LGHDT 2661
CDR2j YNNKQL 2662
CDR3p ASSSRDWSAETLY 2663
] | AVFQTPNYHVTQVGNEVS FNCKQTLGHDTMYWYKQDSKKLLKIMFS YNNKOL
VB w/o signal peptide | 1\ prypRRFSPOSSDKAHLNLRIKSVEPEDSAVYLCASSSRDWSAETLYFG
(SignalP) SGTRLTVL 2664
. | ETAVFQTPNYHVTQVGNEVS FNCKQT LGHDTMYWYKQDSKKLLKIMFS YNNK
VB w/o signal peptide | o7 1N p1vPRRFSPOS SDKAHLNLRTKSVEPEDSAVYLCASS SRDWSAETLY
(IMGT) FGSGTRLTVL 2665
MXCRLLSCVAFCLLGIGPLETAVFQTPNYHVTOVGNEVS FNCKQTLGHDTMY
WYKQODSKKLLKIMFSYNNKQLIVNETVPRRFSPQSSDKAHLNLRIKSVEPED | 2666
VB SAVYLCASSSRDWSAETLYFGSGTRLTVL
(X = any amino acid) 2667
MGCRLLSCVAFCLLGIGPLETAVFQTPNYHVTOVGNEVSENCKQTLGHDTMY
) ) WYKQODSKKLLKIMFSYNNKQLIVNETVPRRFSPQSSDKAHLNLRIKSVEPED
B chain w/WT signal | o\ v1 oA 55 SRDWSARTLYFGSGTRLTVLEDLRNVTPPKVSLFEPSKAETAN
peptide, CB | KQKATLVCLARGFFPDHVELSWWVNGKEVHSGVSTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYHQGVLSATILYEI LLGKATLYAVLVSGLVLMAMVKKKNS 2668
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MACRLLSCVAFCLLGIGPLETAVFQTPNYHVTQVGNEVSEFNCKQTLGHDTMY
WYKQDSKKLLKIMEFSYNNKQLIVNETVPRRESPQSSDKAHLNLRIKSVEPED
SAVYLCASSSRDWSAETLYFGSGTRLTVLEDLRNVTPPKVSLFEPSKAEIAN

signal  peptide,  CB | 1oy a71,yCLARGFFPDHVELSWWVNGKEVHSGVSTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYHQGVLSATILYEILLGKATLYAVLVSGLVLMAMVKKKNS 2669
MHCRLLSCVAFCLLGLGPLETAVFQTPNYHVIQVGNEVS FNCKQTLGHDTMY
. .| WYKODSKKLLKIMFSYNNKQLIVNETVPRRFSPQSSDKAHLNLRIKSVEPED
B chain wialternative | o»\ 1 a5 SRDWSARTLYFGSGTRLTVLEDLRNVTPPKVSLFEPSKAETAN
signal  peptide,  CB | -0 a 7101 ARGFFPDHVELSWWVNGKEVHS GVSTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYHQGVLSATILYEILLGKATLYAVLVSGLVLMAMVKKKNS 2670
[00361] In some embodiments, TCR067 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid changes G12D and/or G12V relative to the wild type KRAS sequence. In some

embodiments, TCRO67 interacts with the neoantigen in the context of HLA-A11, as described in

International Publication No. WO 2016/085904, incorporated herein by reference in its entirety.

Table 6BP. Amino acid sequences of TCR068.

SEQ
Description Sequence D
NO:
CDRI1a DPNSYY 1671
CDR2a VESSTET 1672
CDR3a AVSGGTNSAGNKLT 1673
. | EQOVEQRPPHLSVREGDSAVITCTYTDPNSYYFFWYKQEPGASLOLLMKVESS
Vo w/o signal peptide | 11 NpGoGFTVLLNKKDKRLS LNLTAAHPGDSAAY FCAVSGGTN SAGNKLTF
(SignalP) GIGTRVLVRP 1674
. | GEQVEQRPPHLSVREGDSAVITCTYTDPNSYYFFWYKQEPGASLOLLMKVES
Vo w/o signal peptide | o 1N pGOGFTVLILNKKDKRLS LNLTAAHPGDSAAY FCAVSGGTNSAGNKLT
(IMGT) FGIGTRVLVRP 1675
MXTVTGPLFLCFWLQOLNCVSRGEQVEQRPPHLSVREGDSAVITCTYTDPNSY
YFFWYKQEPGASLQLLMKVFSSTEINEGQGFTVLLNKKDKRLSLNLTAAHPG | 1676
Vo DSAAYFCAVSGGTNSAGNKLTFGIGTRVLVRP
(X = any amino acid) 1677
MKTVTGPLFLCFWLQLNCVSRGEQVEQRPPHLSVREGDSAVITCTYTDENSY
) ) YFFWYKQEPGASLQLLMKVFSSTEINEGQGFTVLLNKKDKRLS LNLTAAHPG
o chain w/WT signal | oo pcaySGETNSAGNKLTFGI GTRVLVRPDIONPEPAVYQLKDPRSQDS
peptide, Co | LCLFTDFDSQINVPKTMESGTFI TDKTVLDMKAMDSKSNGATAWSNQTSET
(substituted) CODIFKETNATYPSSDVPCDATLTEKSF FETDMNLNFONLSVMGLRILLLKVA
GFNLLMTLRLWSS 1678
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SEQ

Description Sequence ID
NO:

o chain w/alternative

MATVTGPLFLCEFWLQLNCVSRGEQVEQRPPHLSVREGDSAVITCTYTDPNSY
YFFWYKQEPGASLQLLMKVESSTEINEGQGFTVLLNKKDKRLSLNLTAAHPG
DSAAYFCAVSGGTNSAGNKLTFGIGTRVLVRPDIQNPEPAVYQLKDPRSQDS

signal  peptide,  Col | vy o1 pTDFDPSOTNVPKTMESGTFITDKTVLDMKAMDSKSNGATAWSNOTS FT
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLSVMGLRILLLKVA
GENLLMTLRLWSS 1679
MHTVTGPLFLCFWLQLNCVSRGEQVEQRPPHLSVREGDSAVITCTYTDENSY
. .| YFFWYKQEPGASLQLLMKVFSSTEINEGQGFTVLLNKKDKRLSLNLTAAHPG
o chain w/alternative | < 5 v peaysGETNSAGNKLTFGI GTRVLVRPDIONPEPAVYQLKDPRSQDS
signal  peptide,  Cot | 1 1 prpFDPSOTNVPKTMES GTFITDKTVL.DMKAMDS KSNGATAWSNOTS FT
(substituted) CODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLSVMGLRILLLKVA
GFNLLMTLRLWSS 1680
CDR1p LGHDT 2671
CDR2p YNNKOL 2672
CDR3p ASSRDWGPAEQF 2673
] | AVFQTPNYHVTQVGNEVSFNCKQTLGHDTMYWYKQDSKKLLKIMFSYNNKQL
VB w/o signal peptide | 1\\prypRRESPOSSDKAHLNLRIKSVEPEDSAVYLCASSRDWGPAEQFFGP
(SignalP) GTRLTVL 2674
] | ETAVFQTPNYHVTQVGNEVSFNCKQT LGHDTMYWYKQDSKKLLKIMEFSYNNK
VB wlo signal peptide | 1 1y \pTvPRRESPOSSDKAHLNLRIKSVEPEDSAVYLCAS SRDWGPAEQFF
(IMGT) GPGTRLTVL 2675
MXCRLLSCVAFCLLGIGPLETAVFQTPNYHVTQVGNEVS FNCKQTLGHDTMY
WYKQDSKKLLKIMFSYNNKQLIVNETVPRRFSPQSSDKAHLNLRIKSVEPED | 2676
VB SAVYLCASSRDWGPAEQFFGPGTRLTVL
(X = any amino acid) 2677
MGCRLLSCVAFCLLGIGPLETAVFQTPNYHVTQVGNEVS FNCKQTLGHDTMY
) ) WYKQDSKKLLKIMFSYNNKQLIVNETVPRRFSPQSSDKAHLNLRIKSVEPED
B chain w/WT signal | o7\ 1 A SSRDWGPAEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVSTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYHQGVLSATILYEILLGKATLYAVLVSGLVLMAMVKKKNS 2678
MACRLLSCVAFCLLGLGPLETAVFQTPNYHVIQVGNEVS FNCKQTLGHDTMY
. .| WYKODSKKLLKIMFSYNNKQLIVNETVPRRFSPQSSDKAHLNLRIKSVEPED
P chain wialternative | <7707 o2 5 S RDWGPAROFFGPGTRLTVLEDLRNVTPPKVS LFEP SKAETANK
signal ~ peptide,  CB | oxa71yCIARGFFPDHVELSWWYNGKEVHS GVSTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYHQGVLSATILYEILLGKATLYAVLVSGLVLMAMVKKKNS 2679
MHCRLLSCVAFCLLGIGPLETAVFQTPNYHVTQVGNEVS FNCKQTLGHDTMY
. | WYRQDSKKLLKIMFSYNNKQLIVNETVPRRFSPQSSDKAHLNLRIKSVEPED
B chain wialternative | o1 A5 SRDWGPAEQFFGPGTRLTVLEDLRNVTPPKVSLEEPSKAETANK
signal  peptide,  CB | oxar1yCLARGFFPDHVELSWHVNGKEVHS GVSTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQOFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCG
ITSASYHQGVLSATILYEILLGKATLYAVLVSGLVLMAMVKKKNS 2680
[00362] In some embodiments, TCR068 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid changes G12D and/or G12V relative to the wild type KRAS sequence. In some

embodiments, TCRO68 interacts with the neoantigen in the context of HLA-A11, as described in

International Publication No. WO 2016/085904, incorporated herein by reference in its entirety.
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Table 6BQ. Amino acid sequences of TCR069.

SEQ

Description Sequence 1D
NO:
CDRl1a NDMFDY 1681
CDR2a VRSNVDK 1682
CDR3a ARGDSGGSNYKLT 1683

Va w/o signal peptide
(SignalP)

QOKTGGQQOVKQSSPSLTVQEGGILILNCDYENDMFDYFAWYKKYPDNSPTLL
ISVRSNVDKREDGREFTVEFLNKSGKHFSLHITASQPEDTAVYLCAAGDSGGSN

YKLTFGKGTLLTVTP 1684
. | QOKTGGQQVKQSSPSLTVQEGGILILNCDYENDMEDYFAWYKKYPDNSPTLL
Vo wio signal peptide | 1 oypoNvDKREDGRFTVFLNKS GKHFS LHI TASQPEDTAVYLCAAGDS GGSN
(IMGT) YKLTFGKGTLLTVTP 1685
MXGFLKALLLVLCLRPEWIKSQQOKTGGQQOVKQOSSPSLTVOEGGILILNCDYE
NDMFDYFAWYKKYPDNSPTLLI SVRSNVDKREDGRFTVFLNKSGKHFSLHIT | 1686
Va ASQPEDTAVYLCAAGDSGGSNYKLTFGKGTLLTVTP
(X = any amino acid) 1687
MTGFLKALLLVLCLRPEWIKSQOKTGGQQOVKOSSPSLTVOEGGILILNCDYE
i ) NDMFDYFAWYKKYPDNSPTLLISVRSNVDKREDGREFTVFLNKSGKHFSLHIT
o chain W/WT signal | » oo ppprayYL,CARGDSGGSNYKLT FGKGTLLTVTPNIONPEPAVYOLKDPR
peptide, Co | 5oDSTLCLFTDFDSQINVPKTMESGTFITDKTVLDMKAMDSKSNGAT AWSNO
(substituted) TSFTCQDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLSVMGLRILL
LKVAGFNLLMTLRLWSS 1688
MAGFLKALLLVLCLRPEWIKSQOKTGGOQVKOSSPSLTVOEGGILILNCDYE
‘ .| NDMFDYFAWYKKYPDNSPTLLISVRSNVDKREDGRFTVFLNKSGKHFSLHIT
o chain wialternative | <o ppprayYT,CAAGDSGGSNYKLTFGKGTLLTVT PNTONPEPAVYOLKDPR
signal ~ peptide,  Co | o5papy o1 FTDFDSOINVPKTMES GTFI TDKTVLDMKAMDSKSNGAT AWSNQ
(substituted) TSFTCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLSVMGLRILL
LKVAGFNLLMTLRLWSS 1689
MHGFLKALLLVLCLRPEWIKSQOKTGGOQOVKOSSPSLTVOEGGILILNCDYE
. .| NDMFDYFAWYKKYPDNSPTLLISVRSNVDKREDGRFTVFLNKSGKHFSLHIT
o chain wialternative | » oo ppprayYT,CARGDSGGSNYKLT FGKGTLLTVTPNIONPEPAVYOLKDPR
signal  peptide,  Co | 55711, FTDFDSQINVPKTMES GTFITDKTVLDMKAMDSKSNGATAWSNO
(substituted) TSFTCQODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLSVMGLRILL
LKVAGFNLLMTLRLWSS 1690
CDRI1B NSHNY 2681
CDR2B SYGAGN 2682
CDR3p ASASWGGYAEQF 2683
. | AVTQSPRNKVTVTGGNVTLSCRQTNSHNYMYWYRQDTGHGLRLIHYSYGAGN
VB w/o signal peptide | 1 51y ppGYKATRTTOEDFFLLLELAS PSQOTSLYFCASASWGGYAEQFFGP
(SignalP) GTRLTVL 2684
) | EAAVTQSPRNKVTVTGGNVTLSCROTNSHNYMYWYRQODTGHGLRLIHYSYGA
VB w/o signal peptide | o101 GpyvppGYKATRTTOEDFFLLLELASPSOTSLYFCASASHGGYAEQFF
(IMGT) GPGTRLTVL 2685
MXSRLFLVLSLLCTKHMEAAVTQS PRNKVTVTGGNVTLSCROTNSHNYMYWY
RODTGHGLRLIHYSYGAGNLOIGDVPDGYKATRTTQEDFFLLLELASPSQTS | 2686
VB LYFCASASWGGYAEQFFGPGTRLTVL
(X = any amino acid) 2687

152




WO 2022/183167 PCT/US2022/070690
SEQ

Description Sequence ID
NO:

B chain w/WT signal

MGSRLFLVLSLLCTKHMEAAVTQSPRNKVTVTGGNVTLSCRQTNSHNYMYWY
RODTGHGLRLIHYSYGAGNLQIGDVPDGYKATRTTQEDFFLLLELASPSQTS
LYFCASASWGGYAEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETANKQK

peptide, CB | ATLVCLARGFFPDHVELSWWVNGKEVHS GVSTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYHQGVLSATILYEI LLGKATLYAVLVSGLVLMAMVKKKNS 2688
MASRLFLVLSLLCTKHMEAAVTQS PRNKVIVTGGNVTLSCROTN SHNYMYWY
. . | RODTGHGLRLIHYSYGAGNLQIGDVPDGYKATRTTQEDFFLLLELASPSQTS
B chain walternative | ; o ron o2 sGGYARQFFGPGTRLTVLEDLRNVT PPKVSLEEPSKAET ANKOK
signal — peptide,  CB | A 71401 ARGFFPDHVELSWWVNGKEVESGVSTDPOAYKESNYSYCLS SRLRY
(substituted) SATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGIT
SASYHQGVLSATILYEILLGKATLYAVLVSGLVLMAMVKKKNS 2689
MHSRLFLVLSLLCTKHMEAAVTQS PRNKVIVTGGNVTLS CROTNSHNYMYWY
. .| RODTGHGLRLIHYSYGAGNL.QI GDVPDGYKATRTTQEDFFLLLELASPSQTS
B chain whalternative | ; b2 o2 sGGYARQFFGPGTRLTVLEDLRNVT PPKVS LFEP SKAET ANKOK
signal  peptide,  CB | 5101 ARGFFPDHVELSWWVNGKEVESGVSTDPOAYKESNYSYCLSSRLRY
(substituted) SATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYHQGVLSATILYEILLGKATLYAVLVSGLVLMAMVKKKNS 2690
[00363] In some embodiments, TCR069 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid changes G12D and/or G12V relative to the wild type KRAS sequence. In some

embodiments, TCR069 interacts with the neoantigen in the context of HLA-A11, as described in

International Publication No. WO 2016/085904, incorporated herein by reference in its entirety.

Table 6BR. Amino acid sequences of TCR070.

SEQ
Description Sequence 1D
NO:
CDRl1a TTMRS 1691
CDR2a LASGT 1692
CDR3a AADSSNTGYQNFY 1693
, | DOVEQSPSALSLHEGTDSALRCNFTTTMRSVOWFRONSRGSLISLEYLASGT
Vo w/o signal peptide | oy epr rsaAFDSKERRYSTLHI RDAQLEDS GTYFCAADSSNTGYONFYFGKG
(SignalP) TSLTVIP 1694
. | GDQVEQSPSALSLHEGTDSALRCNFTTTMRSVOWFRONSRGSLISLEYLASG
Vo w/o signal peptide | . pycr1 ks AFDSKERRY STLHT RDAQLEDS GTYFCAADS SNTGYONFYFGK
(IMGT) GTSLTVIP 1695
MXRNLGAVLGILWVQICWVRGDQVEQS PSALSLHEGTDSALRCNFTTTMRSYV
QWFRONSRGSLISLFYLASGTKENGRLKSAFDSKERRYSTLHIRDAQLEDSG | 1696
Va TYFCAADSSNTGYQNFYFGKGTSLTVIP
(X = any amino acid) 1697
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SEQ

Description Sequence ID
NO:

o chain w/WT signal
peptide, Ca
(substituted)

MQRNLGAVLGILWVQICWVRGDQVEQSPSALSLHEGTDSALRCNEFTTTMRSV
QWFRONSRGSLISLFYLASGTKENGRLKSAFDSKERRYSTLHIRDAQLEDSG
TYFCAADSSNTGYONFYFGKGTSLTVIPNIQNPEPAVYQLKDPRSQDSTLCL
FTDFDSQINVPKTMESGTFITDKTVLDMKAMDSKSNGAIAWSNQTSFTCQDI
FKETNATYPSSDVPCDATLTEKSFETDMNLNFONLSVMGLRILLLKVAGENL

LMTLRLWSS 1698
MARNLGAVLGILWVQICWVRGDQVEQSPSALSLHEGTDSALRCNEFTTTMRSYV
. .| OWFRONSRGSLISLFYLASGTKENGRLKSAFDSKERRYSTLHIRDAQLEDSG
o chain w/alternative | mypoaaps SNTGYONFYFGKGTSLTVI PNTONPEPAVYOLKDPRSODSTLCL
signal ~ peptide,  Col | prpEpSOTNVPKTMES GTFITDKTVL.DMKAMDS KSNGATAWSNOTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLSVMGLRILLLKVAGENL
LMTLRLWSS 1699
MHRNLGAVLGILWVQICWVRGDQVEQS PSALSLHEGTDSALRCNFTTTMRSYV
. .| OWFRONSRGSLISLFYLASGTKENGRLKSAFDSKERRYSTLHIRDAQLEDSG
o chain wialernative | o poan s SNTGYONFYFGKGTSLTVI PNIONPEPAVYOLKDPRSQDSTLCL
signal  peptide,  Ca | prppp g0 TNVPKTMES GTFITDKTVLDMKAMDS KSNGAT AWSNQTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLSVMGLRILLLKVAGFNL
LMTLRLWSS 1700
CDRI1B SGHLS 2691
CDR2B HYDKME 2692
CDR3p ASSLTDPLDSDYT 2693
. | NSGVVQSPRYTIKGKGERSILKCIPISGHLSVAWYQQOTOGOELKFFIQHYDK
VB w/o signal peptide | \/pppk N1 PSRFSVOOFDDYHS EMNMSALELEDSAVYFCASSLTDPLDSDYT
(SignalP) FGSGTRLLVI 2694
] | SGVVQSPRYIIKGKGERSILKCIPISGHLSVAWYQOTQGOELKFFIQHYDKM
VB wlo signal peptide | pppycnT,pSRESVOQFDDYHSEMNMSALELEDSAVYFCASSLTDPLDSDYTF
(IMGT) GSGTRLLVT 2695
MXNTAFPDPAWNTTLLSWVALFLLGTSSANSGVVQSPRYIIKGKGERSILKC
IPISGHLSVAWYQQTQGQELKFFIQHYDKMERDKGNLPSRFSVQQOFDDYHSE | 2696
VB MNMSALELEDSAVYFCASSLTDPLDSDYTFGSGTRLLVI
(X = any amino acid) 2697
MSNTAFPDPAWNTTLLSWVALFLLGTSSANSGVVQSPRYIIKGKGERSILKC
IPISGHLSVAWYQQTQGQELKFFIQHYDKMERDKGNLPSRFSVQQFDDYHSE
B chain w/WT signal | MNMSALELEDSAVYFCASSLTDPLDSDYTFGSGTRLLVIEDLRNVTPPKVSL
peptide, Cp | FEPSKAETIANKQKATLVCLARGFFPDHVELSWWVNGKEVHS GVSTDPQAYKE
(substituted) SNYSYCLSSRLRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONT
SAEAWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVEK
RKNS 2698
MANTAFPDPAWNTTLLSWVALFLLGTSSANSGVVQSPRYI IKGKGERSILKC
IPISGHLSVAWYQQTQGQELKFFIQHYDKMERDKGNLPSRFSVQOFDDYHSE
B chain w/alternative | MNMSALELEDSAVYFCASSLTDPLDSDYTFGSGTRLLVIEDLRNVTPPKVSL
signal peptide, Cp | FEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVSTDPQAYKE
(substituted) SNYSYCLSSRLRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONT
SAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVK
RKNS 2699
MHNTAFPDPAWNTTLLSWVALFLLGTSSANSGVVQSPRYI IKGKGERSILKC
IPISGHLSVAWYQQTQGQELKFFIQHYDKMERDKGNLPSRFSVQOFDDYHSE
B chain wialternative | MNMSALELEDSAVYFCASSLTDPLDSDYTFGSGTRLLYVIEDLRNVTPPKVSL
signal peptide, Cp | FEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVSTDPQAYKE
(substituted) SNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT
SAEAWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVK
RKNS 2700
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In some embodiments, TCRO70 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid changes G12D and/or G12V relative to the wild type KRAS sequence. In some

embodiments, TCRO70 interacts with the neoantigen in the context of HLA-A11, as described in

International Publication No. WO 2016/085904, incorporated herein by reference in its entirety.
Table 6BS. Amino acid sequences of TCRO071.

Description

Sequence

SEQ
1D
NO:

CDR1a

TTMRS

1701

CDR2a

LASGT

1702

CDR3a

AADSSNTZYQNFY

(Z = alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine, or valine)

1703

Va w/o signal peptide
(SignalP)

DOVEQSPSALSLHEGTDSALRCNEFTTTMRSVOWEFRONSRGSLISLEFYLASGT
KENGRLKSAFDSKERRYSTLHIRDAQLEDSGTYFCAADSSNTZYONEYFGKG
TSLTVIP

(Z = alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine, or valine)

1704

Va w/o signal peptide
AMGT)

GDQVEQSPSALSLHEGTDSALRCNEFTTTMRSVOQWFRONSRGSLISLEYLASG
TKENGRLKSAFDSKERRYSTLHIRDAQLEDSGTYFCAADSSNTZYQONFEFYFGK
GTSLTVIP

(Z = alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine, or valine)

1705

Va

MXRNLGAVLGILWVQICWVRGDQVEQSPSALSLHEGTDSALRCNEFTTTMRSV
QWFRONSRGSLISLFYLASGTKENGRLKSAFDSKERRYSTLHIRDAQLEDSG
TYFCAADSSNTZYQNFYFGKGTSLTVIP

(X = any amino acid)

(Z = alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine, or valine)

1706

1707

o chain w/WT signal
peptide, Ca
(substituted)

MORNLGAVLGILWVQICWVRGDQVEQSPSALSLHEGTDSALRCNFTTTMRSY
QWFRONSRGSLISLFYLASGTKENGRLKSAFDSKERRYSTLHIRDAQLEDSG
TYFCAADSSNTZYQNFYFGKGTSLTVIPNIQNPEPAVYQLKDPRSQDSTLCL
FTDEFDSQINVPKTMESGTFITDKTVLDMKAMDSKSNGATAWSNQTSEFTCQDT
FKETNATYPSSDVPCDATLTEKSFETDMNLNFQONLSVMGLRILLLKVAGENL
LMTLRLWSS

(Z = alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine, or valine)

1708
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SEQ
Description Sequence ID
NO:
MARNLGAVLGILWVQICWVRGDQVEQSPSALSLHEGTDSALRCNFTTTMRSV
QWFRQONSRGSLISLFYLASGTKENGRLKSAFDSKERRYSTLHIRDAQLEDSG
TYFCAADSSNTZYQONFYFGKGTSLTVIPNIQNPEPAVYQLKDPRSQDSTLCL
a chain w/alternative | FTDFDSQINVPKTMESGTFITDKTVLDMKAMDSKSNGAIAWSNQTSFTCQODI
signal peptide, Ca | FKETNATYPSSDVPCDATLTEKSFETDMNLNFONLSVMGLRI LLLKVAGFNL
(substituted) LMTLRLWSS
(Z = alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine, or valine) 1709
MHRNLGAVLGILWVQICWVRGDQVEQSPSALSLHEGTDSALRCNFTTTMRSV
QWFRQNSRGSLISLFYLASGTKENGRLKSAFDSKERRYSTLHIRDAQLEDSG
TYFCAADSSNTZYQONFYFGKGTSLTVIPNIQNPEPAVYQLKDPRSQDSTLCL
o chain w/alternative | FTDFDSQINVPKTMESGTFITDKTVLDMKAMDSKSNGATIAWSNQTSFTCODI
signal peptide, Ca | FKETNATYPSSDVPCDATLTEKSFETDMNLNFQNLSVMGLRI LLLKVAGFNL
(substituted) LMTLRLWSS
(Z = alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine, or valine) 1710
CDRI1B SGHLS 2701
CDR2B HYDKME 2702
CDR3B CASSLTDPLDSDYTF 2703
. . NSGVVQSPRYIIKGKGERSILKCIPISGHLSVAWYQQTQGOELKFFIQHYDK
Vﬁ w/o SIgnal peptlde MERDKGNLPSRESVQQFDDYHSEMNMSALELEDSAVYFCASSLTDPLDSDYT
(SignalP) FGSGTRLLVI 2704
. . SGVVQSPRYIIKGKGERSILKCIPISGHLSVAWYQQTQGQELKFFIQHYDKM
VB w/o signal peptide | pppy Nt pSRFSVOOFDDYHS EMNMSALELEDSAVYFCASSLTDPLDSDYTF
(IMGT) GSGTRLLVI 2705
MXNTAFPDPAWNTTLLSWVALFLLGTSSANSGVVQSPRYITKGKGERSILKC
IPISGHLSVAWYQQTQGQELKFFIQHYDKMERDKGNLPSRFSVQQFDDYHSE | 2706
VB MNMSALELEDSAVYFCASSLTDPLDSDYTFGSGTRLLVI
(X = any amino acid) 2707
MSNTAFPDPAWNTTLLSWVALFLLGTSSANSGVVQSPRYIIKGKGERSILKC
IPISGHLSVAWYQQOTOGQELKFFIQHYDKMERDKGNLPSRESVQQFDDYHSE
B chain w/WT signal | MNMSALELEDSAVYFCASSLTDPLDSDYTFGSGTRLLVIEDLRNVTPPKVSL
peptide, Cp | FEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVSTDPQAYKE
(substituted) SNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQONT
SAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVK
RKNS 2708
MANTAFPDPAWNTTLLSWVALFLLGTSSANSGVVQSPRYIIKGKGERSILKC
IPISGHLSVAWYQQTQGQELKFFIQHYDKMERDKGNLPSRFSVQQFDDYHSE
B chain w/alternative | MNMSALELEDSAVYFCASSLTDPLDSDYTFGSGTRLLVIEDLRNVTPPKVSL | 5-09
signal peptide, Cp | FEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVSTDPQAYKE
(substituted) SNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTQONT
SAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVK
RENS 2710
[00365] In some embodiments, TCRO71 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid changes G12D and/or G12V relative to the wild type KRAS sequence. In some
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embodiments, TCRO71 interacts with the neoantigen in the context of HLA-A11, as described in

International Publication No. WO 2016/085904, incorporated herein by reference in its entirety.
Table 6BT. Amino acid sequences of TCR072.

SEQ
Description Sequence D
NO:
CDRl1a DRGSQS 1711
CDR2a IYSNGD 1712
CDR3a AVEGAGSYQLT 1713
. | QOKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFEWYRQYSGKSPELIMFIY
Vo w/o signal peptide | oy onkrpGRFTAOLNKASOYVSLLT RDSQOPSDSATYLCAVEGAGSYOLTFGK
(SignalP) GTKLSVIP 1714
. | QKEVEQNSGPLSVPEGAIASLNCTYSDRGSQSFFWYRQYSGKSPELIMFIYS
Vo w/o signal peptide | \epyppGRETAQINKASQYVSLLIRDSQPSDSATYLCAVEGAGS YOLTFGKG
(IMGT) TKLSVIP 1715
MXSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD | 1716
Vo SATYLCAVEGAGSYQLTFGKGTKLSVIP
(X = any amino acid) 1717
MESLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGATIASLNCTYSDRGSQ
) ) SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain W/WT signal | o5 0y cAvEGAGS YOLTFGKGTKLSVIPNIONPEPAVYOLKDPRSQDSTLCL
peptide, Co | FrDFDSOINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENL
LMTLRLWSS 1718
MASLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGAIASLNCTYSDRGSQ
‘ .| SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain wialternative | o rv1 0AvEGAGSYOLTFGKGTKLSVI PNTQNPEPAVYQLKDPRSQDSTLCL
signal  peptide,  Ca | prp pp S0 TNVPKTMES GTFITDKCYLDMKAMDSKSNGAT AWSNQTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENL
LMTLRLWSS 1719
MHSLRVLLVILWLOLSWVWSQQKEVEQNSGPLSVPEGATASLNCTYSDRGSQ
. .| SFFWYRQYSGKSPELIMFIYSNGDKEDGRFTAQLNKASQYVSLLIRDSQPSD
o chain wialternative | ¢, 11 02vEGAGSYOLTFGKGTKLSVI PNIONPEPAVYOLKDPRSODSTLCL
signal — peptide,  Cot | prpEpSOTNVPKTMES GTFITDKCVL.DMKAMDSKSNGATAWSNOTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENL
LMTLRLWSS 1720
CDR1p DFQATT 2711
CDR2B SNEGSKA 2712
CDR3p SASNRLAVNEQF 2713
. | GSGLGAVVSQHPSWVICKSGTSVKIECRS LDFOATTMFWYRQFPKQS LMLMA
VB w/o signal peptide | .qqpcsrATYEOGVEKDKFLINHASLTLSTLTVT SAHPEDS SFYTCSASNRL
(SignalP) AVNEQFFGPGTRLTVL 2714
) | GAVVSQHPSWVICKSGTSVKIECRSLDFOATTMEWYRQFPKQSLMLMATSNE
VB w/o signal peptide | oy amyEOGVEKDKFLINHASLTLSTLTVT SAHPEDS SFYTCSASNRLAVNE
(IMGT) QFFGPGTRLTVL 2715
MXLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL | 2716
A TVTSAHPEDSSFYICSASNRLAVNEQFFGPGTRLTVL
(X = any amino acid) 2717
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SEQ

Description Sequence ID
NO:

B chain w/WT signal

MLLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTL
TVTSAHPEDSSFYICSASNRLAVNEQFFGPGTRLTVLEDLRNVTPPKVSLFE

peptide, Cp | PSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESN
(substituted) YSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONTSA
EAWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRK
NS 2718
MALLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FQATTMFWYRQFPKQSLMIMATSNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain w/alternative | TVTSAHPEDSSFYICSASNRLAVNEQFFGPGTRLTVLEDLRNVTPPKVSLFE
signal peptide, CP | PSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESN
(substituted) YSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONTSA
EAWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRK
NS 2719
MHLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FQATTMFWYRQFPKQS LMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain w/alternative | TVTSAHPEDSSFYICSASNRLAVNEQFFGPGTRLTVLEDLRNVTPPKVSLFE
signal peptide, CP | PSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESN
(substituted) YSYCLSSRLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONTSA
EAWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRK
NS 2720
[00366] In some embodiments, TCR072 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12R relative to the wild type KRAS sequence. In some embodiments,

TCRO72 interacts with the neoantigen in the context of HLA-DQA1*05:05:HLA-DQB1*03:01

heterodimer as described in International Publication No. WO 2020/154275, incorporated herein

by reference in its entirety.

Table 6BU. Amino acid sequences of TCR073.

SEQ
Description Sequence D
NO:
CDR1a NSMFDY 1721
CDR2a ISISSIKDK 1722
CDR3a AASGNTGTASKLT 1723
. | QOKNDDQOVKQONSPSLSVQEGRISILNCDYTNSMEDYFLWYKKYPAEGPTFL
Vo w/o signal peptide | 141551k pDKNEDGRFTVFLNKSAKHLS LHIVPSQPGDSAVYFCAASGNTGTA
(SignalP) SKLTFGTGTRLQVTL 1724
. | DOOVKQNSPSLSVQEGRISILNCDYTNSMEDYFLWYKKYPAEGPTFLISISS
Vo w/o signal peptide | 1o ppyen cRFTVFLNKSAKELS LHI VP SOPGDSAVYFCAASGNTGTASKLTF
(IMGT) GTGTRLOVTL 1725
MXMLLGASVLILWLQPDWVNSQQKNDDQQVKONSPSLSVOEGRISILNCDYT
NSMFDYFLWYKKYPAEGPTFLISISSIKDKNEDGRFTVFLNKSAKHLSLHIV | 1726
Vo PSQPGDSAVYFCAASGNTGTASKLTFGTGTRLOVTL
(X = any amino acid) 1727
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SEQ

Description Sequence ID
NO:

o chain w/WT signal

MAMLLGASVLILWLOPDWVNSQQOKNDDQQVKONSPSLSVQEGRISILNCDYT
NSMFDYFLWYKKYPAEGPTFLISISSIKDKNEDGRETVFLNKSAKHLSLHIV
PSQPGDSAVYFCAASGNTGTASKLTFGTGTRLOVTLNIQNPEPAVYQLKDPR

peptide, Co | 50DSTLCLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQ
(substituted) TSFTCQDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILL
LKVAGFNLLMTLRLWSS 1728
MHMLLGASVLI LWLQPDWVNSQQKNDDQQVKONS PSLSVOEGRI SILNCDYT
. .| NSMFDYFLWYKKYPAEGPTFLISISSIKDKNEDGRFTVFLNKSAKHLSLHIV
o chain wialternative | oo popsayyFCARSGNTGTASKLTFGTGTRLOVTLNIONPEPAVYOLKDPR | 1729
signal  peptide,  Co | 55pq71,c1,FTDFDSQINVPKTMES GTFITDKCVLDMKAMDSKSNGATAWSNO
(substituted) TSFTCQDIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILL
LKVAGFNLLMTLRLWSS 1730
CDRI1B LNHDA 2721
CDR2j SQIVND 2722
CDR3p ASSNQLVTGGYGYT 2723
) | GITQSPKYLFRKEGQNVTLSCEQNLNHDAMYWYRQDPGQGLRLIYYSQIVND
VB w/o signal peptide | oy o1 aARGYSVSREKKES FPLTVTSAQKNPTAFYLCAS SNOLVTGGYGYTF
(SignalP) GSGTRLTVV 2724
] | DGGITQSPKYLFRKEGQONVTLSCEQNLNHDAMYWYRQODPGOGLRLIYYSQIV
VB w/o signal peptide | \ppokGpTAREGYSVSREKKESFPLTVTSAQKNPTAFYLCASSNOLVTGGYGY
(IMGT) TFGSGTRLTVV 2725
MXNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLSCEQNLNHDAMY
WYRQODPGQGLRLIYYSQIVNDFQOKGDIAEGYSVSREKKESFPLTVTSAQKND | 2726
VB TAFYLCASSNQLVTGGYGYTFGSGTRLTVV
(X = any amino acid) 2727
MSNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
) ) WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVT SAQKNP
B chain w/WT signal | 1711 A SSNOLVTGGYGYTFGSGTRLTVVEDLRNVTE PKVS LFEPSKAETA
peptide, CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLS EEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2728
MANQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
. .| WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKES FPLTVTSAQKNP
P chain w/alternative | qn et 02§ SNOTVTGGYGYTFGSGTRLTVVEDLRNVT PPKVSLFEPSKAETA
signal ~ peptide,  CB | \xoram1,yCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRAD
CGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2729
MHNQVLCCVVLCFLGANTVDGGITQS PKYLFRKEGONVTLS CEQNLNHDAMY
B chain wialternative WYRQDPGQGLRLIYYSQIVNDFQKGDIAEGYSVSREKKESFPLTVT SAQKNP
. : TAFYLCASSNQLVTGGYGYTFGSGTRLTVVEDLRNVTPPKVSLFEPSKAEIA
signal — peptide,  CB | \xopnT1vCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCQOVOFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2730
[00367] In some embodiments, TCR073 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12R relative to the wild type KRAS sequence. In some embodiments,

TCRO73 interacts with the neoantigen in the context of HLA-DRB5*01:HLA-DRA*01 :01

heterodimer as described in International Publication No. WO 2020/154275, incorporated herein
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by reference in its entirety.
Table 6BV. Amino acid sequences of TCR074.
SEQ
Description Sequence 1D
NO:
CDR1a TIYSNAF 1731
CDR2a SSTDNKR 1732
CDR3a ALSEGGNYKYV 1733

Va w/o signal peptide
(SignalP)

DGDSVTQKEGLVTLTEGLPVMLNCTYQTIYSNAFLEWYVHYLNESPRLLLKS
STDNKRTEHQGFHATLHKSSSSFHLQKSSAQLSDSALYYCALSEGGNYKYVE

GAGTRLKVIA 1734

. | GDSVTQKEGLVTLTEGLPVMLNCTYQTIYSNAFLFWYVHYLNESPRLLLKSS

Vo wio signal peptide | ¢y prEHOGFHATLEKS S SS FHLOKS SAQLSDSALYYCALSEGGNYKYVEG
(IMGT) AGTRLKVIA 1735

MXPGTCSVLVLLLMLRRSNGDGDSVTQKEGLVT LTEGLPVMLNCTYQTIYSN
AFLFWYVHYLNESPRLLLKSSTDNKRTEHQGFHATLHKSSSSFHLOKSSAQL | 1736

Vo SDSALYYCALSEGGNYKYVFGAGTRLKVIA

(X = any amino acid) 1737

MRPGTCSVLVLLLMLRRSNGDGDSVTQKEGLVT LTEGLPVMLNCTYQTIYSN

) ) AFLFWYVHYLNESPRLLLKSSTDNKRTEHQGFHATLHKSSSSFHLOKSSAQL

o chain W/WT signal | spoa7vyveoaTSEGGNYKYVFGAGTRLKVIANTONPEPAVYQLKDPRSODSTL

peptide, Co | CLFTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCO

(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1738

MAPGTCSVLVLLLMLRRSNGDGDSVTQKEGLVT LTEGLPVMLNCTYQTIYSN

. .| AFLFWYVHYLNESPRLLLKS STDNKRTEHQGFHATLHKSSSSFHLOKSSAQL

o chain wialternative | poa 7 vyoALSEGGNYKYVFGAGTRLKVIANIONPEPAVYQOLKDPRSODSTL

signal  peptide,  Co | 1 P ERSOTNVPKTMESGTFITDKCVLDMKAMDS KSNGAT AWSNOTS FTCO

(substituted) DIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1739

MHPGTCSVLVLLLMLRRSNGDGDSVTQKEGLVT LTEGLPVMLNCTYQTIYSN

‘ .| AFLFWYVHYLNESPRLLLKS STDNKRTEHQGFHATLHKSSSSFHLOKSSAQL

o chain wialternative | poa 7 vyveoaTSEGGNYKYVFGAGTRLKVIANTONPEPAVYQLKDPRSODSTL

signal ~ peptide,  C& | o1 prpEDSOTNVPKTMES GTFTTDKCVLDMKAMDS KSNGATAWSNOTS FTCO

(substituted) DIFKETNATYPSSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGF
NLLMTLRLWSS 1740
CDR1p NSQYPW 2731
CDR2p LRSPGD 2732
CDR3B TCSARHSAETLY 2733

] | DPTVTLLEQNPRWRLVPRGOAVNLRCILKNSQYPWMSWYQODLOKRQLOWLET

VB w/o signal peptide | | popepKEVKSTPGADYLATRVTDTELRLOVANMSQGRTLY CTCSARHSAET
(SignalP) LYFGSGTRLTVL 2734

. | VTLLEQNPRWRLVPRGQAVNLRCILKNSQYPWMSWYQQDLOKQLOWLFTLRS

VB w/o signal peptide | oo prursT PGADYLATRVTDTELRLOVANMSQGRTLY CTCSARHSAETLYF
(IMGT) GSGTRLTVL 2735

MXQFCILCLCVLMASVATDPTVTLLEQNPRWRLVPRGOAVNLRCILKNSQYP
WMSWYQQDLOKQLOWLFTLRS PGDKEVKSLPGADYLATRVTDTELRLQVANM | 2736

VB SQGRTLYCTCSARHSAETLYFGSGTRLTVL

(X = any amino acid) 2737
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SEQ
Description Sequence ID
NO:
MWQFCILCLCVLMASVATDPTVTLLEQNPRWRLVPRGOAVNLRCILKNSQYP
) ) WMSWYQQDLOKQOLOWLFTLRS PGDKEVKS LPGADYLATRVTDTELRLOVANM
B chain W/WT signal | ¢ cpry o orCsARHSARTLYFGSGTRLTVLEDLRNVTPPKVSLFEPSKAETA
peptide, CB | NKOKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTON T SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2738
MAQFCILCLCVLMASVATDPTVTLLEQNPRWRLVPRGOAVNLRCILKNSQYP
. .| WMSWYQODLOKQLOWLFTLRS PGDKEVKS LPGADYLATRVTDTELRLQVANM
B chain wialternative | oo ~pmr v oTCSARHSAETLYFGSGTRLTVLEDLRNVTPPKVSLFEPSKAETA
signal - peptide,  CB | \xoraT1VCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2739
MHQFCILCLCVLMASVATDPTVTLLEQNPRWRLVPRGOAVNLRCILKNSQYP
. | WMSWYQODLOKQLOWLFTLRS PGDKEVKSLPGADYLATRVTDTELRLQVANM
B chain whalternative | ¢ -pry o orCsARHSARTLYFGSGTRLTVLEDLRNVTPPKVSLFEPSKAETA
signal  peptide,  CB | 1y opar1yvCLARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSS
(substituted) RLRVSATFWHNPRNHFRCQVQOFHGLSEEDKWPEGS PKPVTONT SAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2740
[00368] In some embodiments, TCR074 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen
has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,

TCRO74 interacts with the neoantigen in the context of HLA-A3 heterodimer as described in

International Publication No. WO 2020/086827, incorporated herein by reference in its entirety.
Table 6BW. Amino acid sequences of TCRO07S5.

SEQ
Description Sequence ID
NO:
CDRl1a TSDPSYG 1741
CDR2a QGSYDQON 1742
CDR3a AMRGASQGGSEKLV 1743
, | QKITQTQOPGMFVQEKEAVTLDCTYDTSDPSYGLFWYKQPSSGEMIFLIYQGS
Vo w/o signal peptide | p5 oy rrGRY STNFORARKSANLYVT SASQLGDSAMY FCAMRGASOGGSEKL
(SignalP) VFGKGTKLTVNP 1744
. | AOKITQTQPGMFVQEKEAVTLDCTYDTSDPSYGLEWYKQPSSGEMIFLIYQG
Vo w/o signal peptide | o p5oNATEGRYSLNFOKARKSANLYVI SASQLGDSAMY FCAMRGASQGGSEK
(IMGT) LVFGKGTKLTVNP 1745
MXLSSLLKVVTAS LWLGPGIAQKITQTQPGMFVQEKEAVTLDCTYDTSDPSY
GLFWYKQPSSGEMIFLIYQGSYDQONATEGRYSLNFQKARKSANLVISASQL | 1746
Va GDSAMYFCAMRGASQGGSEKLVFGKGTKLTVNP
(X = any amino acid) 1747
MSLSSLLKVVTASLWLGPGIAQKITQTQPGMFVQEKEAVTLDCTYDTSDPSY
) ) GLFWYKQPSSGEMIFLIYQOGSYDOONATEGRYSLNFOKARKSANLVISASQOL
o chain w/WT signal | -\ FOAMRGASOGGS EKLVFGKGTKLTVNPNIONPEPAVYQOLKDPRSOD
peptide, Co | SLCLETDFDSQINVPKTMES GTFITDKCVLDMKAMDSKSNGAT AWSNQTSF
(substituted) TCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKV
AGFNLLMTLRLWSS 1748
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SEQ

Description Sequence ID
NO:

o chain w/alternative

MALSSLLKVVTASLWLGPGIAQKITQTQPGMEVQEKEAVTLDCTYDTSDPSY
GLEFWYKQPSSGEMIFLIYQGSYDQONATEGRYSLNFQKARKSANLVISASQL
GDSAMYFCAMRGASQGGSEKLVFGKGTKLTVNPNIQNPEPAVYQLKDPRSQD

signal  peptide,  Col | qp1 o1 PTDFDSOTNVPKTMESGTFITDKCVLDMKAMDSKSNGAT AWSNQTSF
(substituted) TCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKV
AGFNLLMTLRLWSS 1749
MHLSSLLKVVTASLWLGPGIAQKITQTQPGMFVQEKEAVTLDCTYDTSDPSY
. .| GLFWYKQPSSGEMIFLIYQGSYDQOONATEGRYSLNFOKARKSANLVISASQL
o chain walternative | oo\ o AMRGASOGGS EKLVFGKGTKLTVNPNION PEPAVYQLKDPRSOD
signal  peptide,  Cot | gp1 o1 PPDFDSOINVPKTMESGTFI TDKCVLDMKAMDSKSNGAT AWSNOTSF
(substituted) TCODIFKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKY
AGFNLLMTLRLWSS 1750
CDRI1p SGHRS 2741
CDR2B YFSETQ 2742
CDR3p ASSLTSGGFDEQF 2743
] | GVTQTPRYLIKTRGQQVTLSCSPISGHRSVSWYQQTPGOGLOFLFEYFSETQ
VB w/o signal peptide | pyyenrpGRFSGROFSNSRS EMNVSTLELGDSALYLCASSLTSGGFDEOFFG
(SignalP) PGTRLTVL 2744
] | KAGVTQTPRYLIKTRGQQVTLSCSPISGHRSVSWYQQOTPGOGLOFLFEYFSE
VB w/o signal peptide | 1opyK GNFPGRFSGROFSNSRSEMNVSTLELGDSALYLCASSLTSGGFDEOF
(IMGT) FGPGTRLTVL 2745
MXSRLLCWVLLCLLGAGPVKAGVTQTPRYLIKTRGQOVTLSCSPISGHRSVS
WYQQTPGQGLOFLFEYFSETQRNKGNFPGRFSGROFSNSRSEMNVSTLELGD | 2746
VB SALYLCASSLTSGGFDEQFFGPGTRLTVL
(X = any amino acid) 2747
MGSRLLCWVLLCLLGAGPVKAGVTQTPRYLIKTRGQOVTLSCSPISGHRSVS
) ) WYQQTPGQGLOFLFEYFSETQRNKGNFPGRFSGROFSNSRSEMNVSTLELGD
B chain w/WT signal | .1 <1 2 o5 T5GGFDEOFFGPGTRLTVLEDLRNVTP PKVSLFEPSKARTAN
peptide, CB | KOKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2748
MASRLLCWVLLCLLGAGPVKAGVTQTPRYLIKTRGOOVTLSCSPISGHRSVS
. .| WYQQTPGQGLOFLFEYFSETQRNKGNFPGRFSGRQFSNSRSEMNVSTLELGD
B chain wialternative | o, 1 o1 A ST, TSGGFDEQFFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETAN
signal  peptide,  CB | yoxaTvCLARGFFPDHVELSWHVNGKEVHSGVCTDPOAYKESNYSYCLS SR
(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2749
MHSRLLCWVLLCLLGAGPVKAGVTQTPRYLIKTRGQOVTLSCSPISGHRSVS
. .| WYQOTPGOGLOFLFEYFSETQRNKGNFPGRFSGRQFSNSRSEMNVSTLELGD
P chain wialternative | -1 <1 02551 T5GGFDEOFFGPGTRLTVLEDLRNVTP PKVSLFEPSKARTAN
signal ~ peptide,  CB | a1y, ARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSR
(substituted) LRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADC
GITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2750
[00369] In some embodiments, TCRO75 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,

TCRO75 interacts with the neoantigen in the context of HLA-A*11:01, as described in

International Publication No. WO 2019/112941, incorporated herein by reference in its entirety.
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Table 6BX. Amino acid sequences of TCRO076.
SEQ
Description Sequence D
NO:
CDR1a DSASNY 1751
CDR2a IRSNVGE 1752
CDR3a AASTGGGNKLT 1753

Vo w/o signal peptide
(SignalP)

ENVEQHPSTLSVQEGDSAVIKCTYSDSASNYFPWYKQELGKGPQLITIDIRSN
VGEKKDQRIAVTLNKTAKHEFSLHITETQPEDSAVYFCAASTGGGNKLTEGTG

TOLKVEL 1754
. | GENVEQHPSTLSVQEGDSAVIKCTYSDSASNYFPWYKQELGKGPQLIIDIRS
Vo wio signal peptide | \\ g xkpORT AVTLNKTAKHFS LHI TETQPEDSAVYFCAASTGGGNKLTFGT
(IMGT) GTOLKVEL 1755
MXSIRAVFIFLWLOLDLVNGENVEQHPSTLSVQEGDSAVIKCTYSDSASNYF
PWYKQELGKGPQLIIDIRSNVGEKKDQRIAVTLNKTAKHFSLHITETQPEDS | 1756
Vo AVYFCAASTGGGNKLTFGTGTQLKVEL
(X = any amino acid) 1757
MTSIRAVFIFLWLOLDLVNGENVEQHPSTLSVOEGDSAVIKCTYSDSASNYF
) ) PWYKQELGKGPQLIIDIRSNVGEKKDQRIAVTLNKTAKHFSLHITETQPEDS
o chain w/WT signal
: AVYFCAASTGGGNKLTFGTGTQLKVELNIQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co | T pFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODI F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1758
MASIRAVFIFLWLOLDLVNGENVEQHPSTLSVOEGDSAVIKCTYSDSASNYF
. .| PWYKQELGKGPQLIIDIRSNVGEKKDQRIAVTLNKTAKHFSLHITETQPEDS
o chain wialternative | v poan S TGGENKLTFGTGTOLKVELN I ONPEPAVYQLKDPRSODSTLCLE
signal ~ peptide,  C& | ppp 5o TNVPKTMES GTFI TDKCVLDMKAMDSKSNGAT AWSNOTSFTCODT F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLL
MTLRLWSS 1759
MHSIRAVFIFLWLOLDLVNGENVEQHPSTLSVOEGDSAVIKCTYSDSASNYF
_ .| PWYKQELGKGPQLIIDIRSNVGEKKDQRIAVTLNKTAKHFSLHITETQPEDS
o chain w/alternative | v pcan S TGGGNKLTFGTGTOLKVELN I ONPEPAVYQLKDPRSODSTLCLE
signal  peptide,  Co | 1 ppsoTNYVPKTMESGTFI TDKCVLDMKAMDS KSNGATAWSNQTS FTCODT F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1760
CDRI1B DFQATT 2751
CDR2B SNEGSKA 2752
CDR3p SAREGAGGMGTQY 2753
) | AVVSQHPSRVICKSGTSVKIECRS LDFQATTMFWYRQFPKQS LMLMATSNEG
VB w/o signal peptide | oy 1yvpoGyEKDKFLINHASLTLSTLTVTSAHPEDS SFYTCSAREGAGGMGT
(SignalP) OYFGPGTRLLVL 2754
. | GAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYRQFPKQSLMLMATSNE
VB w/o signal peptide | oy aryEOGVEKDKFLINHASLTLSTLTVTSAHPEDSSFY I CSAREGAGGMG
(IMGT) TOYFGPGTRLLVL 2755
MXLLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYR
QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS | 2756
VB SFYICSAREGAGGMGTQYFGPGTRLLVL
(X = any amino acid) 2757
MLLLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVRIECRSLDFQATTMFWYR
) ) QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS
B chain w/WT signal | ¢y 7o 2 REGAGGMGTOYFGPGTRLLVLEDLRNVT PPKVS LFEP SKAETANK
peptide, CB | OKATLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2758
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SEQ

Description Sequence ID
NO:

B chain w/alternative

MALLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYR
QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS
SFYICSAREGAGGMGTQYFGPGTRLLVLEDLRNVTPPKVSLFEPSKAEIANK

signal  peptide,  CB | oxa11yCILARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2759
MHLLLLLLGPAGSGLGAVVSQHPSRVICKSGTSVKIECRSLDFQATTMFWYR
. .| QFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDS
B chain w/alternative | ¢rv1csaREGAGEMGTOYFGPGTRLLVLEDLRNVTPPKVSLFEPSKAETANK
signal  peptide,  CB | o xa13/CTARGFFPDHVELSWHVNGKEVHS GVCTDPOAYKESNYSYCLSSRL
(substituted) RVSATFWHNPRNHFRCQVOFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCG
ITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2760
[00370] In some embodiments, TCRO76 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,

TCRO76 interacts with the neoantigen in the context of HLA-DRB1#07:01, as described in

International Publication No. WO 2019/060349, incorporated herein by reference in its entirety.
Table 6BY. Amino acid sequences of TCR077.

SEQ
Description Sequence D
NO:
CDR1a SSVPPY 1761
CDR2a YTSAATLV 1762
CDR3q AVSEDSNYQLI 1763
. | OSVTQLGSHVSVSEGALVLLRCNYSSSVPPYLFWYVQYPNQGLOLLLKYTSA
Vo w/o signal peptide | »py kG INGFEAEFKKSETS FHLTKPSAHMS DAAEY FCAVSEDSNYQLTWGA
(SignalP) GTKLIIKP 1764
. | AQSVTQLGSHVSVSEGALVLLRCNYSSSVPPYLFWYVQYPNQGLOLLLKYTS
Vo wo signal peptide | 57 r1yKGINGFEAEFKKSETSFHLTKP SAHMS DAAEYFCAVSEDSNYOL TWG
(IMGT) AGTKLITKP 1765
MXLLLVPVLEVIFTLGGTRAQSVTQLGSHVSVSEGALVLLRCNYSSSVEPYL
FWYVQYPNQGLOLLLKYTSAATLVKGINGFEAEFKKSETSFHLTKPSAHMSD | 1766
Vo AAEYFCAVSEDSNYQLIWGAGTKLI IKP
(X = any amino acid) 1767
MLLLLVPVLEVIFTLGGTRAQSVTQLGSHVSVSEGALVLLRCNYSSSVPPYL
) ) FWYVQYPNQGLOLLLKYTSAATLVKGINGFEAEFKKSETS FHLTKPSAHMSD
o chain w/WT signal
: AAEYFCAVSEDSNYQLIWGAGTKLI IKPNIQONPEPAVYQLKDPRSQDSTLCL
peptide, Co | FPDFDPSOINVPKTMES GTFITDKCVLDMKAMDS KSNGAT AWSNQTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNL
LMTLRLWSS 1768
MALLLVPVLEVIFTLGGTRAQSVTQLGSHVSVSEGALVLLRCNYSSSVEPYL
. .| FWYVQYPNQGLOLLLKYTSAATLVKGINGFEAEFKKSETSFHLTKP SAHMSD
o chain walternative | », oo peayvSEDSNYOLIWGAGTKLT TKPNTONPEPAVYOLKDPRSODSTLCL
signal - peptide,  Co | prpppsOTNVPKTMES GTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNL
LMTLRLWSS 1769
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SEQ
Description Sequence ID
NO:
MHLLLVPVLEVIFTLGGTRAQSVTQLGSHVSVSEGALVLLRCNYSSSVPPYL
‘ | FWYVQYPNQGLOLLLKYTSAATLVKGINGFEAEFKKSETSFHLTKPSAHMSD
o chain wialternative | 5 ¢y peaySEDSNYOLTWGAGTKLT IKPNTQNPEPAVYQLKDPRSQDSTLCL
signal ~ peptide,  Col | prpEpSOTNVPKTMESGTFITDKCVL.DMKAMDSKSNGATAWSNOTSFTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNL
LMTLRLWSS 1770
CDRI1B GTSNPN 2761
CDR2p SVGIG 2762
CDR3p AYSPGLASDTQY 2763
] | QTIHQWPATLVQPVGSPLSLECTVEGTSNPNLYWYRQOAAGRGLOLLEFYSVGI
VB w/o signal peptide | 15 5pypONLSASRPODROFT LS SKKLLLSDS GFYLCAYSPGLASDTOYFG
(SignalP) PGTRLTVL 2764
) | SOQTIHQWPATLVQPVGSPLSLECTVEGT SNPNLYWYRQAAGRGLQLLEYSVG
VB w/o signal peptide | o1 oo mpONLSASRPODROFT LSSKKLLLSDSGFYLCAYSPGLASDTOYF
(IMGT) GPGTRLTVL 2765
MXCSLLALLLGTFFGVRSQTIHQWPATLVOPVGSPLSLECTVEGTSNENLYW
YROAAGRGLOLLFYSVGIGOISSEVPONLSASRPQDROFILSSKKLLLSDSG | 2766
VB FYLCAYSPGLASDTQYFGPGTRLTVL
(X = any amino acid) 2767
MLCSLLALLLGTFFGVRSQTIHQWPATLVQPVGSPLSLECTVEGTSNPNLYW
i ) YROAAGRGLOLLFYSVGIGQISSEVPONLSASRPODRQFILSSKKLLLSDSG
B chain w/WT signal | o1 2 vspGIASDTOYFGPGTRLTVLEDLRNVT PPKVS LFEP SKAETANKOK
peptide, CB | ATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2768
MACSLLALLLGTFFGVRSQTIHQWPATLVOPVGSPLSLECTVEGTSNENLYW
. .| YROAAGRGLQLLFYSVGIGQISSEVPONLSASRPODROFILSSKKLLLSDSG
B chain walternative | o1 ~rv5pG1ASDTOYFGPGTRLTVLEDLRNVT PPKVSLFEPSKAETANKOK
signal  peptide,  CB | Ay ARGFFPDHVELSWWUNGKEVHS GVCTDPOAYKESNYSYCLSSRLRY
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2769
MHCSLLALLLGTFFGVRSQTIHOWPATLVQPVGSPLSLECTVEGTSNPNLYW
. | YROAAGRGLOLLFYSVGIGOISSEVPONLSASRPODROFILSSKKLLLSDSG
B chain wialternative | pv 1 -ayvspGIASDTOYFGPGTRLTVLEDLRNVTPPKVS LFEPSKAETANKOK
signal  peptide,  CB | A7 ycLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2770
[00371] In some embodiments, TCR077 interacts with and/or is specific for the epidermal

growth factor receptor (EGFR) tumor protein. In some embodiments, the peptide is from a
neoantigen of EGFR. In some embodiments, the neoantigen has the amino acid changes E746-
A750del relative to the wild type EGFR sequence. In some embodiments, TCR077 interacts with
the neoantigen in the context of a heterodimer of HLA-DPA1*02:01 and HLA-DPB1*01:01, as
described in International Publication No. WO 2019/213195, incorporated herein by reference in

its entirety.
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Table 6BZ. Amino acid sequences of TCR078.
SEQ
Description Sequence D
NO:
CDR1a TSINN 1771
CDR2a IRSNERE 1772
CDR3a ATDGETSGSRLT 1773
. . QOGEEDPQALSIQEGENATMNCSYKTSINNLOQWYRONSGRGLVHLILIRSNE
Vo without signal

peptide (SignalP)

REKHSGRLRVTLDTSKKSSSLLITASRAADTASYFCATDGETSGSRLTFGEG

TOLTVNP 1774
. ] SOQGEEDPQOALSIQEGENATMNCSYKT S INNLOWYRQONSGRGLVHLILIRSN
Vo without signal | pppyy < GRIRYVTLDTSKKSSSLLT TASRAADTASYFCATDGETSGSRLTFGE
peptide IMGT) GTQLTVNP 1775
MXTLLGVSLVILWLOLARVNSQQGEEDPQALSIQEGENATMNCSYKTS INNL
OWYRQNSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADT | 1776
Vo ASYFCATDGETSGSRLTFGEGTQLTVNP
(X = any amino acid) 1777
METLLGVSLVILWLOLARVNSQQGEEDPQALS IOEGENATMNCSYKTS INNL
o ) QWYRQNSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADT
achainwith WT signal | ;v pcarpGRTSGSRLTFGEGTOLTVNPNIONPEPAVYOLKDPRSODSTLCL
peptide, Co | FPDFDPSOINVPKTMES GTFITDKCVLDMKAMDSKSNGAT AWSNQTS FTCODT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNL
LMTLRLWSS 1778
MATLLGVSLVILWLOLARVNSQQGEEDPQALSIQEGENATMNCS YKTS INNL
o chain with | OWYRONSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADT
alternative signal | ASYFCATDGETSGSRLTFGEGTQLTVNPNTQNPEPAVYQLKDPRSQDSTLCL
peptide, Co | FTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATIAWSNQTSFTCQDI
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNL
LMTLRLWSS 1779
MHTLLGVSLVILWLOLARVNSQQGEEDPQALS IOEGENATMNCS YKTS INNL
o chain with | OWYRONSGRGLVHLILIRSNEREKHSGRLRVTLDTSKKSSSLLITASRAADT
alternative signal | ASYFCATDGETSGSRLTFGEGTQLTVNPNIONPEPAVYQLKDPRSQDSTLCL
peptide, Co | FTDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCQDT
(substituted) FKETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNL
LMTLRLWSS 1780
CDRI1B DFQATT 2771
CDR2B SNEGSKA 2772
CDR3p SASRGATGQPQH 2773
] ] AVVSQHPSWVICKSGTSVKIECRS LDFQAT TMFWYRQFPKQS LMLMATSNEG
VB without signal | oy 1y poGYVEKDKFLINHASLTLSTLTVTSAHPEDS SFY I CSASRGATGOPO
peptide (SignalP) HFGDGTRLSIL 2774
] ] GAVVSQHPSWVICKSGTSVKIECRSLDFQATTMFWYRQFPKQS LMLMATSNE
VB without signal | ooy 1y EOGVEKDKFLINHASLTLSTLTVTSAHPEDSSFYTCSASRGATGOP
peptide (IMGT) QHFGDGTRLSIL 2775
MXLLLLLLGPGSGLGAVVSQHPSWVICKSGTSVKIECRS LDFQATTMFWYRQ
FPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDSS | 2776
VB FYTCSASRGATGQPQHFGDGTRLSTL
(X = any amino acid) 2777
MLLLLLLLGPGSGLGAVVSQHPSWVICKSGTSVKIECRS LDFQATTMEWYRQ
. . FPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDSS
Bchainwith WT signal | 1 oo n s peATGOPOHFGDGTRLS I LEDLRNVT PPKVS LFEP SKAETANKOK
peptide, CB | ATLVCLARGFFPDHVELSWWVNGKEVESGVCTDPOAYKESNYSYCLSSRLRV
(substituted) SATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2778
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SEQ
Description Sequence ID
NO:
MALLLLLLGPGSGLGAVVSQHPSWVICKSGTSVKIECRSLDFOATTMFWYRQ
. .| FPRQSILMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDSS
B chain withalternative | o1 o nSRGATGOPOHFGDGTRLS T LEDLRNVTPPKVSLFEPSKAETANKOK
signal ~ peptide,  CB | »11ycr,ARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLS SRLRY
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONT SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2779
MHLLLLLLGPGSGLGAVVSQHPSWVICKSGTSVKIECRS LDFQATTMEWYRQ
. .| FPKOSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDSS
pchainwithalternative | 1 oo sRGATGOPOHFGDGTRLS T LEDLRNVT PPKVSLEFEPSKAET ANKOK
signal — peptide,  CB | A71+01ARGFFPDHVELSWWVNGKEVES GVCTDPOAYKESNYSYCLS SRLRY
(substituted) SATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGIT
SASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2789
[00372] In some embodiments, TCRO78 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,
TCRO78 interacts with the neoantigen in the context of an HLA-DPA1* 01:03 chain and an HLA-
DPB1*03:01 chain, as described in International Publication No. WO 2021/173902, incorporated

herein by reference in its entirety.

Table 6CA. Amino acid sequences of TCR079.

SEQ
Description Sequence 1D
NO:
CDRl1a NSASDY 1781
CDR2a IRSNMDK 1782
CDR3a AERGRGGKLI 1783
] ] ESVGLHLPTLSVOEGDNSIINCAYSNSASDYFIWYKQESGKGPQFIIDIRSN
Vo - without signal | \pxp oo py TV LNKTVKHLSLOT AATOPGDSAVYFCAERGRGGKLT FGOGT
peptide (SignalP) ELSVKP 1784
) ] GESVGLHLPTLSVQEGDNSIINCAYSNSASDYFIWYKQESGKGPQFIIDIRS
Vo without signal |\ mpp o e o Ry TV LINKTVKELS LOT AATOP GDSAVY FCAERGRGGKLI FGOG
peptide (IMGT) TELSVKP 1785
MXGIRALFMYLWLOLDWVSRGESVGLHLPTLSVQEGDNSI INCAYSNSASDY
FIWYKQESGKGPQFIIDIRSNMDKRQGORVTVLLNKTVKHLSLQIAATQPGD | 1786
Va SAVYFCAERGRGGKLIFGQGTELSVKP
(X = any amino acid) 1787
MAGIRALFMYLWLOLDWVSRGESVGLHLPTLSVQEGDNSI INCAYSNSASDY
L. ) FIWYKQESGKGPQFIIDIRSNMDKRQGORVTVLLNKTVKHLSLOIAATQPGD
achainwith WT signal | o+~ pcaRRGRGGKLT FGOGTELSVKPNTONPEPAVYOLKDPRSODSTLCLF
peptide, Co | rpFDSQINVPKTMESGTFITDKCVL.DMKAMDSKSNGATAWSNOTSFTCODT F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLL
MTLRLWSS 1788
MAGIRALFMYLWLOLDWVSRGESVGLHLPTLSVQEGDNSI INCAYSNSASDY
o chain with | FIWYKQESGKGPQFIIDIRSNMDKROGQRVTVLLNKTVKHLSLOIAATQPGD
alternative signal | SAVYFCAERGRGGKLIFGQGTELSVKPNIQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1789
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SEQ
Description Sequence ID
NO:
MHGIRALFMYLWLOLDWVSRGESVGLHLPTLSVQEGDNSI INCAYSNSASDY
o chain with | FIWYKQESGKGPQFI IDIRSNMDKRQGORVTVLLNKTVKHLS LQTAATQPGD
alternative signal | SAVYFCAERGRGGKLIFGQGTELSVKPNIQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGFNLL
MTLRLWSS 1790
CDRI1B DFQATT 2781
CDR2B SNEGSKA 2782
CDR3p SAGRASTDTQY 2783
i i GSGLGAVVSQHPSWVICKSGTSVKIECRSLDFQATTMFWY RQFPKQSLMLMA.
VB without signal | poypcokATYROGVEKDKFLINHAS LTLSTLTVTSAHPEDSSFYTCSAGRAS
peptide (SignalP) TDTQYFGPGTRLTVL 2784
. ] GAVVSQHPSWVICKSGTSVKIECRS LDFOATTMFWYRQFPKQOSLMLMATSNE
VB without signal | ~qpmo R0 GVEKDKFLINHASLTLSTLTVT SAHPEDS SFYTCSAGRASTDTO
peptide (IMGT) YFGPGTRLTVL 2785
MXLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FQATTMFWYRQFPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTL 2786
VB TVTSAHPEDSSFYICSAGRASTDTQYFGPGTRLTVL
(X = any amino acid) 2787
MLLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with WT signal | TVTSAHPEDSSFYICSAGRASTDTQYFGPGTRLTVLEDLRNVTPPKVSLFEP
peptide, Cp | SKAETANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNY
(substituted) SYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAE
AWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKN
S 2788
MALLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYTICSAGRASTDTQYFGPGTRLTVLEDLRNVTPPKVSLFEP
signal peptide, CP | SKAETANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNY
(substituted) SYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAE
AWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKREN
S 2789
MHLLLLLLGPGISLLLPGSLAGSGLGAVVSQHPSWVICKSGTSVKIECRSLD
FOATTMFWYRQFPKQSLMLMAT SNEGSKATYEQGVEKDKFLINHASLTLSTL
B chain with alternative | TVTSAHPEDSSFYICSAGRASTDTQYFGPGTRLTVLEDLRNVTPPKVSLFEP
signal peptide, Cp | SKAETANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKESNY
(substituted) SYCLSSRLRVSATFWHNPRNHFRCOVQFHGLSEEDKWPEGSPKPVTONISAE
AWGRADCGITSASYQQGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKREN
S 2790
[00373] In some embodiments, TCRO79 interacts with and/or is specific for KRAS. In some

embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen

has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,
TCRO79 interacts with the neoantigen in the context of an HLA-DPA1* 01:03 chain and an HLA-
DPB1*03:01 chain, as described in International Publication No. WO 2021/173902, incorporated

herein by reference in its entirety.

168



WO 2022/183167 PCT/US2022/070690
Table 6CB. Amino acid sequences of TCR080
SEQ
Description Sequence D
NO:
CDR1a NSASDY 1791
CDR2q. IRSNMDK 1792
CDR3q, AERGRGGKLI 1793
. . ESVGLHLPTLSVQEGDNSIINCAYSNSASDYFIWYKQESGKGPQFIIDIRSN
Vo without signal

peptide (SignalP)

MDKRQGORVTVLLNKTVKHLSLOQIAATQPGDSAVYFCAERGRGGKLIFGQGT

ELSVKP 1794
. ] GESVGLHLPTLSVQEGDNSIINCAYSNSASDYFIWYKQESGKGPOFIIDIRS
Vo without signal | /iy oGORVTVLINKTVKELS LOT AATQPGDSAVY FCAERGRGGKLT FGQG
peptide IMGT) TELSVKP 1795
MXGIRALFMYLWLOLDWVSRGESVGLHLPTLSVQEGDNSI INCAYSNSASDY
FIWYKQESGKGPQFIIDIRSNMDKROGORVTVLLNKTVKHLSLQIAATQPGD | 1796
Vo SAVYFCAERGRGGKLIFGQGTELSVKP
(X = any amino acid) 1797
MAGIRALFMYLWLOLDWVSRGESVGLHLPTLSVQEGDNSI INCAYSNSASDY
o ) FIWYKQESGKGPQFIIDIRSNMDKRQGORVTVLLNKTVKHLSLQIAATQPGD
o chain with WT signal
; SAVYFCAERGRGGKLIFGQGTELSVKPNIQNPEPAVYQLKDPRSQDSTLCLF
peptide, Co | 1 pFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNOTSFTCODI F
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1798
MAGIRALFMYLWLOLDWVSRGESVGLHLPTLSVQEGDNSI INCAYSNSASDY
o chain with | FIWYKQESGKGPQFI IDIRSNMDKROGORVTVLLNKTVKHLS LQIAATQPGD
alternative signal | SAVYFCAERGRGGKLIFGQGTELSVKPNTQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co, | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRILLLKVAGENLL
MTLRLWSS 1799
MHGIRALFMYLWLOLDWVSRGESVGLHLPTLSVQEGDNSI INCAYSNSASDY
o chain with | FIWYKQESGKGPQFIIDIRSNMDKROGQRVTVLLNKTVKHLSLOIAATQPGD
alternative signal | SAVYFCAERGRGGKLIFGQGTELSVKPNIQNPEPAVYQLKDPRSQDSTLCLE
peptide, Co, | TDFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGATAWSNQTSFTCODIF
(substituted) KETNATYPSSDVPCDATLTEKS FETDMNLNFONLLVIVLRI LLLKVAGFNLL
MTLRLWSS 1800
CDR1p DFQATT 2791
CDR2B SNEGSKA 2792
CDR3p SAGRASTDTQY 2793
i ] AVVSQHPSWVICKSGTSVKIECRSLDFQATTMEWYRQFPKQSLMLMATSNEG
VB without signal | oy a0y poGYVEKDKFLINHAS LTLSTLTVT SAHPEDS SFYTCSAGRASTDTOY
peptide (SignalP) FGPGTRLTVL 2794
. ] GAVVSQHPSWVICKSGTSVKIECRSLDFQATTMFWYRQFPKQSLMLMATSNE
VB without signal | ooy 1y EOGVEKDKFLINHASLTLSTLTVTSAHPEDSS FYTCSAGRASTDTO
peptide (IMGT) YFGPGTRLTVL 2795
MXLLLLLLGPGSGLGAVVSQHPSWVICKSGTSVKIECRS LDFOATTMFWYRQ
FPKOSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDSS | 2796
VB FYICSAGRASTDTQYFGPGTRLTVL
(X = any amino acid) 2797
MLLLLLLLGPGSGLGAVVSQHPSWVICKSGTSVKIECRS LDFOATTMFWYRQ
. . FPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDSS
Bchainwith WT signal | 1 oo n cpa S TDTOYFGPGTRLTVLEDLRNVTP PKVS LEEPSKAETANKOKA
peptide, CB | rLVCLARGFFPDHVELSWWVNGKEVHS GVCTDPOAYKESNYSYCLS SRLRVS
(substituted) ATFWHNPRNHFRCOVQFHGLSEEDKWPEGS PKPVTQNI SAEAWGRADCGITS
ASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2798
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SEQ
Description Sequence ID
NO:

MALLLLLLGPGSGLGAVVSQHPSWVICKSGTSVKIECRSLDEFQATTMEFWYRQ
FPKQSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDSS

B chainwithalternative | 1o o pGRASTDTOYFGPGTRLTVLEDLRNVTPPKVS LFEP SKAET ANKQOKA
signal ~ peptide,  CB | m1 o1 ARGFFPDHVELSWWVNGKEVHSGVCTDPOAYKESNYSYCLSSRLRVS
(substituted) ATFWHNPRNHFRCQVQFHGLSEEDKWPEGS PKPVTONI SAEAWGRADCGITS
ASYQOGVLSATILYEI LLGKATLYAVLVSTLVVMAMVKRKNS 2799
MHLLLLLLGPGSGLGAVVSQHPSWVICKSGTSVKIECRS LDFQATTMEWYRQ
. .| FPKOSLMLMATSNEGSKATYEQGVEKDKFLINHASLTLSTLTVTSAHPEDSS
B chain withalternative | pv1coaGRASTDTOYFGPGTRLTVLEDLRNVTPPKVSLFEPSKAETANKOKA
signal — peptide,  CB | q1+01ARGFFPDHVEL SWWVNGKEVES GVCTDPOAYKESNYSYCLS SRLRVS
(substituted)

ATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTONISAEAWGRADCGITS
ASYQOGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS 2800

[00374] In some embodiments, TCRO8O0 interacts with and/or is specific for KRAS. In some
embodiments, the peptide is from a neoantigen of KRAS. In some embodiments, the neoantigen
has the amino acid change G12V relative to the wild type KRAS sequence. In some embodiments,
TCRO80 interacts with the neoantigen in the context of an HLA-DPA1* 01:03 chain and an HLA-
DPB1*03:01 chain, as described in International Publication No. WO 2021/173902, incorporated
herein by reference in its entirety.

[00375]  The disclosure also provides for the use of other TCR Vo and VP sequences, as well as
any other alpha or beta chains, in the polycistronic vectors, engineered cells or pharmaceutical
compositions described herein. These TCR Va and V[ sequences and alpha or beta chains include
those described in International Publication Nos. WO 2016/085904, WO 2017/048593, WO
2018/026691, WO 2019/060349, WO 2019/067243, WO 2019/070435, WO 2019/112941, WO
2019/213195, WO 2020/086827, WO 2020/154275, WO 2020/264269, WO 2021/163434, WO
2021/163477, and WO 2021/173902 incorporated by reference herein in their entireties.

[00376] The CDRs of a TCR disclosed herein can be defined using any art recognized
numbering convention. Additionally or alternatively, the CDRs can be defined empirically, e.g.,
based upon structural analysis of the interaction of the TCR with a cognate antigen (e.g., a peptide
or a peptide-MHC complex). In some embodiments, CDR3 of the TCR can further comprise an
N-terminal cysteine and/or a C-terminal phenylalanine or tryptophan.

[00377] The TCRs disclosed herein can be used in any TCR structural format. For example, in
certain embodiments, the TCR is a full-length TCR comprising a full-length o chain and a full-
length B chain. The transmembrane regions (and optionally also the cytoplasmic regions) can be
removed from a full-length TCR to produce a soluble TCR. Accordingly, in certain embodiments,

the TCR is a soluble TCR lacking transmembrane and/or cytoplasmic region(s). The methods of
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producing soluble TCRs are well-known in the art. In some embodiments, the soluble TCR
comprises an engineered disulfide bond that facilitates dimerization, see, e.g., U.S. Patent No.
7,329,731, which is incorporated by reference herein in its entirety. In some embodiments, the
soluble TCR is generated by fusing the extracellular domain of a TCR described herein to other
protein domains, e.g., maltose binding protein, thioredoxin, human constant kappa domain, or
leucine zippers, see, e.g., Laset et al ., Front Oncol. 2014; 4: 378, which is incorporated by reference
herein in its entirety. A single-chain TCR (scTCR) comprising Vo and VP linked by a peptide
linker can also be generated. Such scTCRs can comprise Va and Vp, each linked to a TCR constant
region. Alternatively, the scTCRs can comprise Va and Vp, where either the Va, the Vp, or both
the Va and VP are not linked to a TCR constant region. Exemplary scTCRs are described in PCT
Publication Nos. WO 2003/020763, WO 2004/033685, and WO 2011/044186, each of which is
incorporated by reference herein in its entirety. Furthermore, the TCRs disclosed herein can
comprise two polypeptide chains (e.g., an a chain and a B chain) in which the chains have been
engineered to each have a cysteine residue that can form an interchain disulfide bond. Accordingly,
in certain embodiments, the TCRs disclosed herein comprise two polypeptide chains linked by an
engineered disulfide bond. Exemplary TCRs having an engineered disulfide bond are described in
U.S. Patent Nos. 8,361,794 and 8,906,383, each of which is incorporated by reference herein in its
entirety.

[00378] In certain embodiments, the TCRs disclosed herein comprise one or more chains (e.g.,
an a chain and/or a B chain) having a transmembrane region. In certain embodiments, the TCRs
disclosed herein comprise two chains (e.g., an o chain and a B chain) having a transmembrane
region. The transmembrane region can be the endogenous transmembrane region of that TCR
chain, a variant of the endogenous transmembrane region, or a heterologous transmembrane
region. In certain embodiments, the TCRs disclosed herein comprise an o chain and a B chain
having endogenous transmembrane regions.

[00379] In certain embodiments, the TCRs disclosed herein comprise one or more chains (e.g.,
an a chain and/or a B chain) having a cytoplasmic region. In certain embodiments, the TCRs
disclosed herein comprise two chains (e.g., an a chain and a § chain) each having a cytoplasmic
region. The cytoplasmic region can be the endogenous cytoplasmic region of that TCR chain,
variant of the endogenous cytoplasmic region, or a heterologous cytoplasmic region. In certain
embodiments, the TCRs disclosed herein comprise two chains (e.g., an a chain and a  chain)

where both chains have transmembrane regions, but one chain is lacking a cytoplasmic region. In
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certain embodiments, the TCRs disclosed herein comprise two chains (e.g., an o chain and a 3
chain) where both chains have endogenous transmembrane regions but lack an endogenous
cytoplasmic region. In certain embodiments, the TCRs disclosed herein comprise an a chain and
a B chain where both chains have endogenous transmembrane regions but lack an endogenous
cytoplasmic region. In certain embodiments, the TCRs disclosed herein comprise a co-stimulatory
signaling region from a co-stimulatory molecule; see, e.g., PCT Publication Nos.. WO
1996/018105, WO 1999/057268, and WO 2000/031239, and U.S. Patent No. 7,052,906, all of
which are incorporated herein by reference in their entireties.

[00380] In certain embodiments, the instant disclosure provides a polypeptide comprising an o,
chain variable region (Vo) and a B chain variable region (VP) of a TCR fused together. For
example, such polypeptide may comprise, in order, the Vo and VB, or the VP and the Va,
optionally with a linker (e.g., a peptide linker) between the two regions. For example, a Furin
and/or a 2A cleavage site (e.g., one of the sequences in Tables 2 or 3), or combinations thereof,
may be used in the linker for the Vo/V fusion polypeptide. In certain embodiments, the instant
disclosure provides a polypeptide comprising an a chain and a 3 chain of a TCR fused together.
For example, such polypeptide may comprise, in order, an a chain and a 3 chain, or a B chain and
an o chain, optionally with a linker (e.g., a peptide linker) between the two chains. For example, a
Furin and/or a 2A cleavage site (e.g., one of the sequences in Tables 2 or 3), or combinations
thereof, may be used in the linker for the o/ fusion polypeptide. For example, a fusion polypeptide
may comprise, from the N-terminus to the C-terminus: the a chain of a TCR, a furin cleavage site,
a2A cleavage site, and the B chain of the TCR. In certain embodiments, the polypeptide comprises,
from the N-terminus to the C-terminus: the  chain of a TCR, a furin cleavage site, a 2A element,
and the o chain of the TCR.

5.3 Methods of Use

[00381] In another aspect, the instant disclosure provides a method of treating a subject using
the polycistronic polynucleotides, recombinant vectors, engineered cells (e.g., a cell comprising a
heterologous and/or recombinant nucleic acid), or pharmaceutical compositions disclosed herein.
Any disease or disorder in a subject that would benefit from treatment with a recombinant cell of
the present disclosure, or a polynucleotide or vector of the present disclosure can be treated using
the methods disclosed herein.

[00382] In certain embodiments, the method comprises administering to the subject an effective

amount of a recombinant cell or population thereof as disclosed herein.
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[00383]  As disclosed infra, cells administered to the subject can be autologous or allogeneic to
the subject. In certain embodiments, autologous cells are obtained from a cancer patient directly
following a cancer treatment. In this regard, it has been observed that following certain cancer
treatments, in particular treatments with drugs that damage the immune system, shortly after
treatment during the period when patients would normally be recovering from the treatment, the
quality of T cells obtained may be optimal or improved for their ability to expand ex vivo.
Likewise, following ex vivo manipulation using the methods described herein, these cells may be
in a preferred state for enhanced engraftment and in vivo expansion. Thus, in certain embodiments,
cells are collected from blood, bone marrow, lymph node, thymus, or another tissue or bodily fluid,
or an apheresis product, during this recovery phase. Further, in certain aspects, mobilization and
conditioning regimens can be used to create a condition in a subject wherein repopulation,
recirculation, regeneration, and/or expansion of particular cell types is favored, especially during
a defined window of time following therapy.

[00384] The number of cells that are employed will depend upon a number of circumstances
including, the lifetime of the cells, the protocol to be used (e.g., the number of administrations),
the ability of the cells to multiply, the stability of the recombinant construct, and the like. In certain
embodiments, the cells are applied as a dispersion, generally being injected at or near the site of
interest. The cells may be administered in any physiologically acceptable medium.

[00385] In certain embodiments, the cancer is cancer of the lung, bile duct cancer (e.g.,
cholangiocarcinoma), pancreatic cancer, colorectal cancer, ovarian, or gynecologic cancer. In
certain embodiments, the cancer is leukemia (e.g., mixed lineage leukemia, acute lymphocytic
leukemia, acute myeloid leukemia, chronic lymphocytic leukemia, or chronic myeloid leukemia),
alveolar thabdomyosarcoma, bone cancer, brain cancer (e.g., glioma, e.g., glioblastoma), breast
cancer, cancer of the anus, anal canal, or anorectum, cancer of the eye, cancer of the intrahepatic
bile duct (e.g., intrahepatic cholangiocellular cancer), cancer of the joints, cancer of the neck,
gallbladder, or pleura, cancer of the nose, nasal cavity, or middle ear, cancer of the oral cavity,
cancer of the vulva, myeloma (e.g., chronic myeloid cancer), colon cancer, esophageal cancer,
cervical cancer, gastrointestinal cancer, gastrointestinal carcinoid tumor, Hodgkin’s lymphoma,
hypopharynx cancer, kidney cancer, larynx cancer, liver cancer (e.g., hepatocellular carcinoma),
lung cancer (e.g., non-small cell lung cancer), malignant mesothelioma, melanoma, multiple
myeloma, nasopharynx cancer, non-Hodgkin’s lymphoma, ovarian cancer, pancreatic cancer,

peritoneum, omentum, and mesentery cancer, pharynx cancer, prostate cancer, rectal cancer, renal
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cancer (e.g., renal cell carcinoma (RCC)), gastric cancer, small intestine cancer, soft tissue cancer,
stomach cancer, carcinoma, sarcoma (e.g., synovial sarcoma, rhabdomyosarcoma), skin cancer,
testicular cancer, thyroid cancer, head and neck cancer, ureter cancer, and urinary bladder cancer.
In certain embodiments, the cancer is melanoma, breast cancer, lung cancer, prostate cancer,
thyroid cancer, ovarian cancer, or synovial sarcoma. In one embodiment, the cancer is synovial
sarcoma or liposarcoma (e.g., myxoid/round cell liposarcoma). In certain embodiments, the cancer
is lung, cholangiocarcinoma, pancreatic, colorectal, gynecological or ovarian cancer.

[00386] A polycistronic polynucleotide, recombinant vector, engineered cell, or pharmaceutical
composition described herein may be delivered to a subject by a variety of routes. These include,
but are not limited to, parenteral, intranasal, intratracheal, oral, intradermal, topical, intramuscular,
intraperitoneal, transdermal, intravenous, intratumoral, conjunctival, intrathecal, and subcutaneous
routes. Pulmonary administration can also be employed, e.g., by use of an inhaler or nebulizer, and
formulation with an aerosolizing agent for use as a spray. In certain embodiments, the polycistronic
polynucleotide, recombinant vector, engineered cell, or pharmaceutical composition described
herein is delivered intravenously. In certain embodiments, the polycistronic polynucleotide,
vector, engineered cell, or pharmaceutical composition described herein is delivered
subcutaneously. In certain embodiments, the polycistronic polynucleotide, recombinant vector,
engineered cell, or pharmaceutical composition described herein is delivered intratumorally. In
certain embodiments, the polycistronic polynucleotide, recombinant vector, engineered cell, or
pharmaceutical composition described herein is delivered into a tumor draining lymph node.
[00387] The amount of the polycistronic polynucleotide, recombinant vector, engineered cell,
or pharmaceutical composition which will be effective in the treatment and/or prevention of a
condition will depend on the nature of the disease, and can be determined by standard clinical
techniques.

[00388] The precise dose to be employed in a composition will also depend on various factors,
including but not limited to the route of administration, and the seriousness of the infection or
disease caused by it, and should be decided according to the judgment of the practitioner and each
subject’s circumstances. For example, effective doses may also vary depending upon means of
administration, target site, physiological state of the patient (including age, body weight, and
health), whether the patient is a human or an animal, other medications administered, or whether

treatment is prophylactic or therapeutic. Usually, the patient is a human but non-human mammals
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including transgenic mammals can also be treated. Treatment dosages are optimally titrated to

optimize safety and efficacy.

5.4 IL-15/1L-15Ra Fusion Proteins

[00389] The disclosure also provides recombinant vectors that include cytokines. In some
embodiments, the cytokine is an interleukin. In some embodiments, the cytokine is membrane
bound. In some embodiments, the cytokine is a fusion protein comprising a soluble cytokine, or a
functional fragment or functional variant thereof, operably linked to a cognate receptor of the
cytokine, or a functional fragment or functional variant thereof, optionally a membrane-bound
form thereof. In some embodiments, the fusion protein comprises human IL-15 (hIL-15) operably
linked to human IL-15Ra (hIL-15Ra). In membrane-bound form, this fusion protein is referred to
herein as membrane bound IL-15 (mbIL15). In some embodiments, hIL-15 is directly operably
linked to hIL-15Ra. In some embodiments, hIL-15 is indirectly operably linked to hIL-15Ra. In
some embodiments, hIL-15 is indirectly operably linked to hIL-15Ra via a peptide linker.
[00390] In some embodiments, the peptide linker comprises the amino acid sequence of SEQ
ID NO: 81, or an amino acid sequence comprising 1, 2, 3, 4 or 5 amino acid modifications to the
amino acid sequence of SEQ ID NO: 81. In some embodiments, the linker comprises the amino
acid sequence of SEQ ID NO: 81. In some embodiments, the amino acid of the linker consists of
the amino acid sequence of SEQ ID NO: 81, or an amino acid sequence comprising 1,2, 3, 4 or 5
amino acid modifications to the amino acid sequence of SEQ ID NO: 81. In some embodiments,
the amino acid of the linker consists of the amino acid sequence of SEQ ID NO: 81.

[00391] Insome embodiments, the linker is encoded by a polynucleotide sequence at least 95%,
96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence of SEQ ID NO: 82. In
some embodiments, the linker is encoded by the polynucleotide sequence of SEQ ID NO: 82. In
some embodiments, hIL-15 comprises an amino acid sequence at least 95%, 96%, 97%, 98%, 99%
or 100% identical to the amino acid sequence of SEQ ID NO: 76. In some embodiments, hIL-15
comprises the amino acid sequence of SEQ ID NO: 76. In some embodiments, the amino acid
sequence of hIL-15 consists of a sequence at least 95%, 96%, 97%, 98%, 99% or 100% identical
to the amino acid sequence of SEQ ID NO: 76. In some embodiments, the amino acid sequence of
hIL-15 consists of the amino acid sequence of SEQ ID NO: 76.

[00392] In some embodiments, hIL-15 is encoded by a polynucleotide sequence at least 75%,

80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence
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of SEQ ID NO: 77. In some embodiments, hIL-15 is encoded by the polynucleotide sequence of
SEQ ID NO: 77.

[00393] Insome embodiments, hIL-15Ra comprises an amino acid sequence at least 95%, 96%,
97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 78. In some
embodiments, hIL-15Ro comprises the amino acid sequence of SEQ ID NO: 78. In some
embodiments, the amino acid sequence of hIL-15Ra consists of a sequence at least 95%, 96%,
97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 78. In some
embodiments, the amino acid sequence of hIL-15Ra consists of the amino acid sequence of SEQ
ID NO: 78.

[00394] In some embodiments, hIL-15Ra is encoded by a polynucleotide sequence at least 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence
of SEQ ID NO: 79. In some embodiments, hIL-15Ra is encoded by the polynucleotide sequence
of SEQ ID NO: 79

[00395] In some embodiments, the fusion protein comprises an amino acid sequence at least
95%, 96%, 97%, 98%, 99% or 100% identical to SEQ ID NO: 70 or 73. In some embodiments,
the fusion protein comprises an amino acid sequence at least 95%, 96%, 97%, 98%, 99% or 100%
identical to SEQ ID NO: 70. In some embodiments, the fusion protein comprises an amino acid
sequence at least 95%, 96%, 97%, 98%, 99% or 100% identical to SEQ ID NO: 73. In some
embodiments, the fusion protein comprises the amino acid sequence of SEQ ID NO: 70 or 73. In
some embodiments, the fusion protein comprises the amino acid sequence of SEQ ID NO: 70. In
some embodiments, the fusion protein comprises the amino acid sequence of SEQ ID NO: 73.
[00396] In some embodiments, the amino acid sequence of the fusion protein consists of a
sequence at least 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of
SEQ ID NO: 70 or 73. In some embodiments, the amino acid sequence of the fusion protein
consists of a sequence at least 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid
sequence of SEQ ID NO: 70. In some embodiments, the amino acid sequence of the fusion protein
consists of a sequence at least 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid
sequence of SEQ ID NO: 73. In some embodiments, the amino acid sequence of the fusion protein
consists of the amino acid sequence of SEQ ID NO: 70 or 73. In some embodiments, the amino
acid sequence of the fusion protein consists of the amino acid sequence of SEQ ID NO: 70. In
some embodiments, the amino acid sequence of the fusion protein consists of the amino acid

sequence of SEQ ID NO: 73.
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[00397] In some embodiments, the fusion protein is encoded by a polynucleotide sequence at
least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the polynucleotide
sequence of SEQ ID NO: 71 or 74. In some embodiments, the fusion protein is encoded by a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100%
identical to the polynucleotide sequence of SEQ ID NO: 71. In some embodiments, the fusion
protein is encoded by a polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, 99% or 100% identical to the polynucleotide sequence of SEQ ID NO: 74.

[00398] In some embodiments, the fusion protein is encoded by the polynucleotide sequence of
SEQ ID NO: 71 or 74. In some embodiments, the fusion protein is encoded by the polynucleotide
sequence of SEQ ID NO: 71. In some embodiments, the fusion protein is encoded by the
polynucleotide sequence of SEQ ID NO: 74.

[00399] Exemplary cytokine fusion proteins and components thereof are disclosed in Table 7.
Additional exemplary mbIL15 fusions are disclosed in Hurton e al., “Tethered IL-15 augments
antitumor activity and promotes a stem-cell memory subset in tumor-specific T cells,” PNAS,
113(48) E7788-E7797 (2016), the entire contents of which are incorporated by reference herein.
[00400] The amino acid sequence and polynucleotide sequence of exemplary cytokine fusion
proteins and component polypeptides are provided in Table 7, herein.

Table 7. Amino acid and polynucleotide sequences of exemplary IL-15/IL-15Ra fusion
roteins and components thereof.

Description Sequence SEQ ID
NO

mbIL15 (with N- MDWITWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCK | 70

terminal signal VTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEE

sequence) LEEKNIKEFLQSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCP

@anPMsznhm PPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTT

acid sequence) PSLKCIRDPALVHQRPAPPSTVTTAGVTPQPESLSPSGKEPAASSPSSNNTAAT

TAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQPPGV
YPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAMEALPVT

WGTSSRDEDLENCSHHL
mbIL15 (with N- ATGGATTGGACCTGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGC | 71
terminal signal AACTGGGTGAATGTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGC
sequence) ATGCACATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAA
(exemplary GTGACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGC
nucleotide GGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAAT
sequence) AGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAG

CTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAG
ATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCTGGAGGA
GGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACATGCCCT
CCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTACAGCCTGTAC
AGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAGGCCGGCACCTCT
TCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTGGCCCACTGGACAACA
CCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTCCACCAGAGGCCTGCCCCT
CCATCTACAGTGACAACAGCCGGAGTGACACCTCAGCCTGAATCTCTGAGCCCT
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Description Sequence SEQ ID
NO

TCTGGAAAAGAACCTGCCGCCAGCTCTCCTAGCTCTAATAATACCGCCGCCACA
ACAGCCGCCATTGTGCCTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACA
GGCACAACAGAGATCAGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACC
ACCGCCAAGAATTGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTG
TATCCTCAGGGCCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTG
CTGTGTGGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAG
ACACCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACA
TGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

mbHJS(whhom; NWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCFLLELQVISLES 73
N-terminal signal | GDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEKNIKEFLOSFVHIVQ
sequence) MEFINTSSGGGSGGGGSGGGGSGGGGSGGGSLOITCPPPMSVEHADIWVKSYSLY
@anPMQ;mnhm SRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTPSLKCIRDPALVHQRPAP
addsmpwmm) PSTVITAGVTPQPESLSPSGKEPAASSPSSNNTAATTAAIVPGSQLMPSKSPST
GTTEISSHESSHGTPSQTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVL
LCGLSAVSLLACYLKSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHL
mbHJS(thom, AACTGGGTGAATGTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGC 74
N{mnﬁmﬂsgnm ATGCACATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAA
wqumme) GTGACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGC
@Xemmez GGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAAT
nucleotide AGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAG
%quame) CTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAG
ATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCTGGAGGA
GGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACATGCCCT
CCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTACAGCCTGTAC
AGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAGGCCGGCACCTCT
TCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTGGCCCACTGGACAACA
CCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTCCACCAGAGGCCTGCCCCT
CCATCTACAGTGACAACAGCCGGAGTGACACCTCAGCCTGAATCTCTGAGCCCT
TCTGGAAAAGAACCTGCCGCCAGCTCTCCTAGCTCTAATAATACCGCCGCCACA
ACAGCCGCCATTGTGCCTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACA
GGCACAACAGAGATCAGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACC
ACCGCCAAGAATTGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTG
TATCCTCAGGGCCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTG
CTGTGTGGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAG
ACACCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACA
TGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG
Soluble hIL-15 NWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCFLLELQVISLES 76
@Xempmnzmnnm GDASTIHDTVENLITILANNSLSSNGNVTESGCKECEELEEKNIKEFLOSEVHIVQ
acid sequence) MFINTS
Soluble hIL-15 AACTGGGTGAATGTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGC 77
@xemphnr ATGCACATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAA
nucleotide GTGACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGC
%qumme) GGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAAT
AGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAG
CTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAG
ATGTTCATCAATACAAGC
hIL-15Rao ITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVA | 78
@anPMsznhm HWTTPSLKCIRDPALVHQRPAPPSTVTTAGVTPQPESLSPSGKEPAASSPSSNN
addsequmme) TAATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQ
PPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAMEA
LPVTWGTSSRDEDLENCSHHL
hIL-15Ro ATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCC 79
@xempbnr TACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAG
nucleotide GCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTGGCC
%qumwe) CACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTCCACCAG

AGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCTCAGCCTGAA
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Description Sequence SEQ ID
NO

TCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCTAGCTCTAATAAT
ACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAGCTGATGCCTAGCAAG
TCTCCTAGCACAGGCACAACAGAGATCAGCAGCCACGAATCTTCTCACGGAACA
CCTTCTCAGACCACCGCCAAGAATTGGGAGCTGACAGCCTCTGCCTCTCACCAG
CCTCCAGGAGTGTATCCTCAGGGCCACTCTGATACAACAGTGGCCATCAGCACA
TCTACAGTGCTGCTGTGTGGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTG
AAGTCTAGACAGACACCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCC
CTGCCTGTGACATGGGGAACAAGCAGCAGAGAT GAAGACCTGGAGAATTGTTCT
CACCACCTG

Linker SGGGSGGGGSGGGGSGGGGSGGGSLY 81

(exemplary amino

acid sequence)

Linker TCTGGCGGAGGATCTGGAGGAGGCGGATCTGGAGGAGGAGGCAGTGGAGGCGGA | 82

(exemplary GGATCTGGCGGAGGATCTCTGCAG

nucleotide

sequence)

IgE N-terminal MDWTWILFLVAAATRVHS 83

signal sequence

(exemplary amino

acid sequence)

IgE N-terminal ATGGATTGGACCTGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGC | 84

signal sequence

(exemplary

nucleotide

sequence)

5.5 Marker Proteins

[00401] The marker proteins described herein function to allow for the selective depletion of
cells contacted with the recombinant vector disclosed herein (e.g., “recombinant cells”) in vivo,
through the administration of an agent, e.g., an antibody, that specifically binds to the marker
protein and may mediate or catalyze killing of a recombinant cell. In some embodiments, marker
proteins are expressed on the surface of the recombinant cell.

[00402] In some embodiments, the marker protein comprises the extracellular domain of a cell
surface protein, or a functional fragment or functional variant thereof. In some embodiments, the
cell surface protein is human epidermal growth factor receptor 1 (hHHERT1). In some embodiments,
the marker protein comprises a truncated HER1 protein that is able to be bound by an anti-hHER1
antibody. In some embodiments, the marker protein comprises a variant of a truncated hHER1
protein that is able to be bound by an anti-hHER1 antibody. In some embodiments, the hHER1
marker protein provides a safety mechanism by allowing for depletion of infused recombinant
cells through administering an antibody that recognizes the hHER1 marker protein expressed on
the surface of recombinant cells. An exemplary antibody that binds the hHER1 marker protein is

cetuximab.
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[00403] In some embodiments, the hHER1 marker protein comprises from N terminus to C
terminus: domain III of hHER1, or a functional fragment or functional variant thereof; an N-
terminal portion of domain IV of hHER1; and the transmembrane region of human CD28.
[00404] In some embodiments, domain III of hHER1 comprises the amino acid sequence of
SEQ ID NO: 104; or the amino acid sequence of SEQ ID NO: 104, comprising 1, 2, or 3 amino
acid modifications. In some embodiments, the amino acid sequence of domain III of hHERI
consists of the amino acid sequence of SEQ ID NO: 104; or the amino acid sequence of SEQ ID
NO: 10, comprising 1, 2, or 3 amino acid modifications.

[00405] In some embodiments, the N-terminal portion of domain IV of hHERI comprises
amino acids 1-40, 1-39, 1-38, 1-37, 1-36, 1-35, 1-34, 1-33, 1-32, 1-31, 1-30, 1-29, 1-28, 1-27, 1-
26, 1-25, 1-24, 1-23, 1-22, 1-21, 1-20, 1-19, 1-18, 1-17, 1-16, 1-15, 1-14, 1-13, 1-12, 1-11, or 1-
10 of SEQ ID NO: 105. In some embodiments, the C terminus of domain IIT of hHER1 is directly
fused to the N terminus of the N-terminal portion of domain IV of hHERI.

[00406] In some embodiments, the C terminus of the N-terminal portion of domain IV of
hHERT1 is indirectly fused to the N terminus of the CD28 transmembrane domain via a peptide
linker. In some embodiments, the peptide linker comprises glycine and serine amino acid residues.
In some embodiments, the peptide linker is from about 5-25, 5-20, 5-15, 5-10, 10-20, or 10-15
amino acids in length.

[00407] In some embodiments, the peptide linker comprises the amino acid sequence of SEQ
ID NO: 108, or an amino acid sequence comprising 1, 2, 3, 4 or 5 amino acid modifications to the
amino acid sequence of SEQ ID NO: 108. In some embodiments, the peptide linker comprises the
amino acid sequence of SEQ ID NO: 108. In some embodiments, the amino acid sequence of the
peptide linker consists of the amino acid sequence of SEQ ID NO: 108, or an amino acid sequence
comprising 1, 2, 3, 4 or 5 amino acid modifications to the amino acid sequence of SEQ ID NO:
108. In some embodiments, the amino acid sequence of the peptide linker consists of the amino
acid sequence of SEQ ID NO: 108.

[00408] In some embodiments, the marker protein comprises an amino acid sequence at least
95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 100,
103, 112, or 113. In some embodiments, the marker protein comprises an amino acid sequence at
least 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO:
100. In some embodiments, the marker protein comprises an amino acid sequence at least 95%,

96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 103. In some
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embodiments, the marker protein comprises an amino acid sequence at least 95%, 96%, 97%, 98%,
99% or 100% identical to the amino acid sequence of SEQ ID NO: 112. In some embodiments,
the marker protein comprises an amino acid sequence at least 95%, 96%, 97%, 98%, 99% or 100%
identical to the amino acid sequence of SEQ ID NO: 113.

[00409] In some embodiments, the marker protein comprises the amino acid sequence of SEQ
ID NO: 100 or 103. In some embodiments, the marker protein comprises the amino acid sequence
of SEQ ID NO: 100. In some embodiments, the marker protein comprises the amino acid sequence
of SEQ ID NO: 103.

[00410] In some embodiments, the marker protein consists of an amino acid sequence at least
95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 100,
103, 112, or 113. In some embodiments, the marker protein consists of an amino acid sequence at
least 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO:
100. In some embodiments, the marker protein consists of an amino acid sequence at least 95%,
96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 103. In some
embodiments, the marker protein consists of an amino acid sequence at least 95%, 96%, 97%,
98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 112. In some
embodiments, the marker protein consists of an amino acid sequence at least 95%, 96%, 97%,
98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 113.

[00411] In some embodiments, the marker protein consists of the amino acid sequence of SEQ
ID NO: 100, 103, 112, or 113. In some embodiments, the marker protein consists of the amino
acid sequence of SEQ ID NO: 100. In some embodiments, the marker protein consists of the amino
acid sequence of SEQ ID NO: 103. In some embodiments, the marker protein consists of the amino
acid sequence of SEQ ID NO: 112. In some embodiments, the marker protein consists of the amino
acid sequence of SEQ ID NO: 113.

[00412]  In some embodiments, the marker protein is derived from human CD20 (hCD20). In
some embodiments, the marker protein comprises a truncated hCD20 protein that comprises the
extracellular region (hCD20t), or a functional fragment or functional variant thereof. In some
embodiments, the hCD20 marker protein provides a safety mechanism by allowing for depletion

of infused recombinant cells through administering an antibody that recognizes the hCD20 marker
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hCD20 marker protein is rituximab.

[00413]

herein.

Table 8. Amino acid sequences of exemplary marker proteins.

The amino acid sequences of exemplary marker proteins are provided in Table 8,

signal sequence) (exemplary
amino acid sequence)

KHFKNCTSISGDLHILPVAFRGDSFTHTPPLDPQELDILKTVK
EITGFLLIQAWPENRTDLHAFENLEITRGRTKQHGQFSLAVVS
ILNITSLGLRSLKEISDGDVIISGNKNLCYANTINWKKLEGTSG
QKTKIISNRGENSCKATGQVCHALCSPEGCWGPEPRDCVSCRN
VSRGRECVDKCNLLEGEPREFVENSECIQCHPECLPQAMNITC
TGRGPDNCIQCAHYIDGPHCVKTCPAGVMGENNTLVWKYADAG
HVCHLCHPNCTYGCTGPGLEGCPTNGPKIPSTATGMVGALLLL

Description Amino Acid Sequence SEQ ID
NO
MRLPAQLLGLLMLWVPGSSGRKVCNGIGIGEFKDSLSINATNI | 100
KHFKNCTSISGDLHILPVAFRGDSFTHTPPLDPQELDILKTVK
HERIt (with N-terminal EITGFLLIQAWPENRTDLHAFENLEI IRGRTKQHGQFSLAVVS
signal sequence) (exemplary LNITSLGLRSLKEISDGDVIISGNKNLCYANTINWKKLFGTSG
amino acid sequence) QKTKIISNRGENSCKATGQVCHALCSPEGCWGPEPRDCVSGGG
GSGGGGSGGGGSGGGGSFWVLVVVGGVLACY SLLVTVAFIIFW
VRSKRS
RKVCNGIGIGEFKDSLSINATNIKHFKNCTSISGDLHILPVAF | 103
. . RGDSFTHTPPLDPQELDILKTVKEITGFLLIQAWPENRTDLHA
HERIt (without N-terminal FENLEIIRGRTKQHGOFSLAVVSLNITSLGLRSLKEI SDGDVI
signal sequence) (exemplary | 15onKNTCYANTINWKKLFGTSGOKTKI T SNRGENSCKATGOV
amino acid sequence) CHALCSPEGCWGPEPRDCVSGGGGSGGGGSGGGGS GGGGSFWV
LVVVGGVLACYSLLVTVAFIIFWVRSKRS
Domain III of hHER1 RKVCNGIGIGEFKDSLSINATNIKHFKNCTSISGDLHILPVAF | 104
(exemplary amino acid RGDSFTHTPPLDPQELDILKTVKEITGFLLIQAWPENRTDLHA
sequence) FENLEIIRGRTKQHGQFSLAVVSLNITSLGLRSLKEISDGDVI
ISGNKNLCYANTINWKKLFGTSGQKTKIISNRGENSCKATGQ
Domain IV of hHHER1 VCHALCSPEGCWGPEPRDCVSCRNVSRGRECVDKCNLLEGEPR | 105
(exemplary amino acid EFVENSECIQCHPECLPQAMNITCTGRGPDNCIQCAHYIDGPH
sequence) CVKTCPAGVMGENNTLVWKYADAGHVCHLCHPNCTYGCTGPGL
EGCPTNGPKIPS
Truncated domain IV of VCHALCSPEGCWGPEPRDCVS 106
hHERI1 (exemplary amino
sequence)
CD28 transmembrane domain | FWVLVVVGGVLACYSLLVTVAFIIFWVRSKRS 107
(exemplary amino acid
sequence)
Linker (exemplary amino acid | GGGGSGGGGSGGGGSGGGGS 108
sequence)
Igk N-terminal signal MRLPAQLLGLLMLWVPGSSG 109
sequence (exemplary amino
acid sequence)
Igk Variant 1 N-terminal MRMRLPAQLLGLLMLWVPGSSG 110
signal sequence (exemplary
amino acid sequence)
Igk Variant 2 N-terminal PRMRLPAQLLGLLMLWVPGSSG 111
signal sequence (exemplary
amino acid sequence)
HERIt-2 (with N-terminal MRLPAQLLGLLMLWVPGSSGRKVCNGIGIGEFKDSLSINATNI | 112
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Description Amino Acid Sequence SEQ ID
NO
LVVALGIGLFM
HER1t-2 (without N-terminal RKVCNGIGIGEFKDSLSINATNIKHFKNCTSISGDLHILPVAF 113
signal sequence) (exemplary RGDSFTHTPPLDPQELDILKTVKEITGFLLIQAWPENRTDLHA
amino acid sequence) FENLEITRGRTKQHGQFSLAVVSLNITSLGLRSLKEISDGDVI
ISGNKNLCYANTINWKKLFGTSGQKTKIISNRGENSCKATGQV
CHALCSPEGCWGPEPRDCVSCRNVSRGRECVDKCNLLEGEPRE
FVENSECIQCHPECLPQAMNITCTGRGPDNCIQCAHYIDGPHC
VKTCPAGVMGENNTLVWKYADAGHVCHLCHPNCTYGCTGPGLE
GCPTNGPKIPSIATGMVGALLLLLVVALGIGLFM
hCD20 (full length) MTTPRNSVNGTFPAEPMKGPIAMQOSGPKPLFRRMSSLVGPTQS | 114

(exemplary amino acid
sequence)

FFMRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVIVWY
PLWGGIMYIISGSLLAATEKNSRKCLVKGKMIMNSLSLFAATIS

GMILSIMDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANP
SEKNSPSTQYCYSIQSLFLGILSVMLIFAFFQELVIAGIVENE
WKRTCSRPKSNIVLLSAEEKKEQTIEIKEEVVGLTETSSQPKN
EEDIEITIPIQEEEEEETETNFPEPPQDOQESSPIENDSSP
MTTPRNSVNGTFPAEPMKGPIAMQSGPKPLEFRRMSSLVGPTQS 115
FEMRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVTVWY
PLWGGIMYIISGSLLAATEKNSRKCLVKGKMIMNSLSLFAAIS
GMILSIMDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANP
SEKNSPSTQYCYSIQSLFLGILSVMLIFAFFQELVIAGIVENE
WKRTCSRPKSNIVLLSAEEKKEQTIEIKEEVVGLTETSSQPKN
EEDIE

hCD20t-1 (exemplary amino
acid sequence)

5.6 Vectors
[00414] In one aspect, provided herein are recombinant vectors comprising a polycistronic
expression cassette that comprises at least three cistrons. In some embodiments, the polycistronic
expression cassette comprises at least 4, 5, or 6 cistrons. In some embodiments, the polycistronic
expression cassette comprises 3 cistrons. In some embodiments, the polycistronic expression
cassette comprises 4 cistrons. In some embodiments, the polycistronic expression cassette
comprises 5 cistrons. In some embodiments, the polycistronic expression cassette comprises 6
cistrons.
[00415] In some embodiments, the vector is a non-viral vector. Exemplary non-viral vectors
include, but are not limited to, plasmid DNA, transposons, episomal plasmids, minicircles,
ministrings, and oligonucleotides (e.g., mRNA, naked DNA). In some embodiments, the
polycistronic vector is a DNA plasmid vector.

[00416] In some embodiments, the vector is a viral vector. Viral vectors can be replication
competent or replication incompetent. Viral vectors can be integrating or non-integrating. A
number of viral based systems have been developed for gene transfer into mammalian cells, and a
suitable viral vector can be selected by a person of ordinary skill in the art. Exemplary viral vectors

include, but are not limited to, adenovirus vectors (e.g., adenovirus 5), adeno-associated virus
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(AAV) vectors (e.g., AAV2, 3,5, 6, 8, 9), retrovirus vectors (MMSV, MSCV), lentivirus vectors
(e.g., HIV-1, HIV-2), gammaretrovirus vectors, herpes virus vectors (e.g., HSV1, HSV2),
alphavirus vectors (e.g., SFV, SIN, VEE, M1), flavivirus (e.g., Kunjin, West Nile, Dengue virus),
rhabdovirus vectors (e.g., rabies virus, VSV), measles virus vector (e.g., MV-Edm), Newcastle
disease virus vectors, poxvirus vectors (e.g., VV), measles virus, and picornavirus vectors (e.g.,
Coxsackievirus).

[00417] In some embodiments, the vector or polycistronic expression cassette comprises one or
more additional elements. Additional elements include, but are not limited to, promoters,
enhancers, polyadenylation (polyA) sequences, and selection genes.

[00418] In some embodiments, the vector comprises a polynucleotide sequence that encodes
for a selectable marker that confers a specific trait on cells in which the selectable marker is
expressed enabling artificial selection of those cells. Exemplary selectable markers include, but
are not limited to, antibiotic resistance genes, e.g., resistance to kanamycin, ampicillin, or triclosan.
[00419] In some embodiments, the polycistronic expression cassette comprises a transcriptional
regulatory element. Exemplary transcriptional regulatory elements include, but are not limited to
promoters and enhancers. In some embodiments, the polycistronic expression cassette comprises
a promoter sequence 5’ of the first 5 cistron. In some embodiments, the promoter comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the polynucleotide sequence of SEQ ID NO: 150. In some embodiments, the promoter
comprises the polynucleotide sequence of SEQ ID NO: 150. In some embodiments, the
polynucleotide sequence of the promoter consists of a polynucleotide sequence at least 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence of SEQ
ID NO: 150. In some embodiments, the polynucleotide sequence of the promoter consists of the
polynucleotide sequence of SEQ ID NO: 150.

[00420] In some embodiments, the polycistronic expression cassette comprises a polyA
sequence 3’ of the 3° terminal cistron. In some embodiments, the polyA sequence comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the polynucleotide sequence of SEQ ID NO: 151. In some embodiments, the polyA
sequence comprises the nucleic acid sequence of SEQ ID NO: 151. In some embodiments, the
polyA sequence consists of a sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%,
or 100% identical to the polynucleotide sequence of SEQ ID NO: 151. In some embodiments, the
polyA sequence consists of the nucleic acid sequence of SEQ ID NO: 151.
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[00421] The polynucleotide sequence of exemplary promoters and polyA sequences are
provided in Table 9, herein.

Table 9. Polynucleotide sequences of exemplary promoters and polyA sequences.
Description Nucleic Acid Sequence SEQ ID NO
hEF-1c Hybrid Promoter | GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATC | 150
GCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACC
GGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGARAGTGATGTCG

TGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATAT

AAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCC
GCCAGBACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCAC
GCGCCCGCCGCCCTACCTGAGGCCGCCATCCACGCCGGTTGAGTCG
CGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCC
GTCTAGGTAAGTTTARAGCTCAGGTCGAGACCGGGCCTTTGTCCGG
CGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTG
CCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTT
CTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGAT

BGH polyA sequence GATCTGCTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC | 151
CCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTT

TCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTC

ATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGA

TTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATG
G

[00422] In some embodiments, the polycistronic expression cassette comprises a
polynucleotide sequence that encodes an amino acid sequence at least 90%, 95%, 96%, 97%, 98%,

99% or 100% identical to an amino acid sequence recited in Tables 10A-10C.
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Table 10A. Exemplary amino acid sequences encoded by polycistronic expression cassettes.

Description

Sequence

SEQ ID
NO:

Co (murine,
degenerate)-fP2A

XIONPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKXVLDM
KAMDSKSNGAIAWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLXVXXLRILLLKVAGEFNLLMTLRLWSSRAKRSGSGATNFSLLKQAG
DVEENPGP

X at position 1 is Asn, Asp, His, or Tyr;

X at position 48 is Thr or Cys;

X at position 112 is Ser, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp;

X at position 114 is Met, Ala, Val, Leu, Ile, Pro, Phe, or Trp;

X at position 115 is Gly, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp

160

Cp (murine,
degenerate)-fT2A-
mblIL15

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEY
HSGVXTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGEGRGSLLTCGDVEENPGPMDWIWILEL
VAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCE
LLELQVISLESGDASIHDTVENLIILANNSLSSNGNVITESGCKECEELEEKN
IKEFLOSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCPPPM
SVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTP
SLKCIRDPALVHQRPAPPSTVTTAGVIPQPESLSPSGKEPAASSPSSNNTAA
TTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQP
PGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAME
ALPVTWGTSSRDEDLENCSHHL

X at position 57 is Ser or Cys

161

Co (murine,
degenerate)-fT2A

XIONPEPAVYQLKDPRSODSTLCLETDFDSQINVPKTMESGTFITDKXVLDM
KAMDSKSNGAIAWSNQTSFTCOQDIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLXVXXLRILLLKVAGFNLLMTLRLWSSRAKRSGSGEGRGSLLTCGD
VEENPGP

X at position 1 is Asn, Asp, His, or Tyr;

X at position 48 is Thr or Cys;

X at position 112 is Ser, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp;

X at position 114 is Met, Ala, Val, Leu, Ile, Pro, Phe, or Trp;

X at position 115 is Gly, Ala, Val, Leu, Ile, Pro, Phe. Met, or Trp

162

CB (murine,
degenerate)-fP2A-
mbIL15

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVXTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVOQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGATNEFSLLKQAGDVEENPGPMDWTWILE
LVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKC
FLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEK
NIKEFLQSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCPPP
MSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTT
PSLKCIRDPALVHQRPAPPSTVTTAGVIPQPESLSPSGKEPAASSPSSNNTA
ATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQ
PPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAM
EALPVTWGTSSRDEDLENCSHHL

X at position 57 is Ser or Cys

163
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Description

Sequence

SEQ ID
NO:

Co (murine,
degenerate)-fP2A-
mbIL15-fT2A

XIONPEPAVYQLKDPRSODSTLCLETDFDSQINVPKTMESGTFITDKXVLDM
KAMDSKSNGAIAWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLXVXXLRILLLKVAGFNLLMTLRLWSSRAKRSGSGATNFSLLKQAG
DVEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLY
TESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNG
NVTESGCKECEELEEKNIKEFLOSEVHIVOMFINTSSGGGSGGGGSGGGGSG
GGGSGGGSLOITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSL
TECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVTTAGVTPQPESLSP
SGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPSTGTTEISSHESSHGTPS
QTTARKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYL
KSROTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHLRAKRSGSGEGRGS
LLTCGDVEENPGP

X at position 1 is Asn, Asp, His, or Tyr;

X at position 48 is Thr or Cys;

X at position 112 is Ser, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp;

X at position 114 is Met, Ala, Val, Leu, Ile, Pro, Phe, or Trp;

X at position 115 is Gly, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp

164

Co (murine,
degenerate)-fT2A-
mbIL15-fP2A

XIQONPEPAVYQLKDPRSQDSTLCLETDEFDSQINVPKTMESGTFITDKXVLDM
KAMDSKSNGAIAWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLXVXXLRILLLKVAGEFNLLMTLRLWSSRAKRSGSGEGRGSLLTCGD
VEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYT
ESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGN
VTESGCKECEELEEKNIKEFLOSEFVHIVOMFINTSSGGGSGGGGSGGGGSGG
GGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLT
ECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPS
GKEPAASSPSSNNTAATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQ
TTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLK
SROTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHLRAKRSGSGATNFESL
LKQAGDVEENPGP

X at position 1 is Asn, Asp, His, or Tyr;

X at position 48 is Thr or Cys;

X at position 112 is Ser, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp;

X at position 114 is Met, Ala, Val, Leu, Ile, Pro, Phe, or Trp;

X at position 115 is Gly, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp

165

Cp (murine,
degenerate)-fP2A

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVXTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVOQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGATNEFSLLKQAGDVEENPGP

X at position 57 is Ser or Cys

166

Co (murine,
degenerate)-fT2A-
mblIL15

XIQNPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKXVLDM
KAMDSKSNGAIAWSNQTSFTCQDI FKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLXVXXLRILLLKVAGENLLMTLRLWS SRAKRSGSGEGRGSLLTCGD
VEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYT
ESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGN
VTESGCKECEELEEKNIKEFLQSFVHIVOMFINTSSGGGSGGGGSGGGGSGG
GGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLT
ECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPS
GKEPAASSPSSNNTAATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQ
TTAKNWELTASASHQPPGVYPQGHSDTTVAI STSTVLLCGLSAVSLLACYLK
SRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHL

X at position 1 is Asn, Asp, His, or Tyr;

X at position 48 is Thr or Cys;

X at position 112 is Ser, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp;

X at position 114 is Met, Ala, Val, Leu, Ile, Pro, Phe, or Trp;

X at position 115 is Gly, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp

167
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Description

Sequence

SEQ ID
NO:

CB (murine,
degenerate)-fT2A

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVXTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVOQFHGLSEEDK
WPEGSPKPVTQONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGEGRGSLLTCGDVEENPGP

X at position 57 is Ser or Cys

168

Co (murine,
degenerate)-fP2 A-
mbIL15

XIONPEPAVYQLKDPRSQDSTLCLETDEFDSQINVPKTMESGTFITDKXVLDM
KAMDSKSNGAIAWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLXVXXLRILLLKVAGEFNLLMTLRLWSSRAKRSGSGATNEFSLLKQAG
DVEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLY
TESDVHPSCKVTAMKCFLLELOQVISLESGDASIHDTVENLIILANNSLSSNG
NVTESGCKECEELEEKNIKEFLOSEVHIVOMFINTSSGGGSGGGGSGGGGSG
GGGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGEFKRKAGTSSL
TECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVTTAGVTPQPESLSP
SGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPSTGTTEISSHESSHGTPS
QTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYL
KSROTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHL

X at position 1 is Asn, Asp, His, or Tyr;

X at position 48 is Thr or Cys;

X at position 112 is Ser, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp;

X at position 114 is Met, Ala, Val, Leu, Ile, Pro, Phe, or Trp;

X at position 115 is Gly, Ala, Val, Leu, Ile, Pro, Phe, Met, or Trp

169

CB (murine,
degenerate)-fP2 A-
mbIL15-fT2A

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVYNGKEV
HSGVXTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCOVQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGATNFSLLKQAGDVEENPGPMDWTWILFE
LVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKC
FLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEK
NIKEFLQSEFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCPPP
MSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTT
PSLKCIRDPALVHQRPAPPSTVTTAGVTPQPESLSPSGKEPAASSPSSNNTA
ATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQ
PPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAM
EALPVIWGTSSRDEDLENCSHHLRAKRSGSGEGRGSLLTCGDVEENPGP

X at position 57 is Ser or Cys

170

Cp (murine,
degenerate)-fT2A-
mbIL15-fP2A

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVXTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQOGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGEGRGSLLTCGDVEENPGPMDWTWILFEFL
VAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCE
LLELQVISLESGDASTHDTVENLITILANNSLSSNGNVTESGCKECEELEEKN
IKEFLOSEVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCPPPM
SVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTP
SLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPSGKEPAASSPSSNNTAA
TTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQP
PGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAME
ALPVTWGTSSRDEDLENCSHHLRAKRSGSGATNFSLLKQAGDVEENPGP

X at position 57 is Ser or Cys

171

mbIL15-fP2A

MDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPS
CKVTAMKCFLLELQVISLESGDASIHDTVENLITLANNSLSSNGNVTESGCK
ECEELEEKNIKEFLOSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGS
LOQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKA
TNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPSGKEPAAS
SPSSNNTAATTAATIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWE
LTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPL
ASVEMEAMEALPVTWGTSSRDEDLENCSHHLRAKRSGSGATNESLLKQAGDV
EENPGP

172

188
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Description Sequence SEQ ID
NO:
mbIL15-fT2A MDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPS 173

CKVTAMKCFLLELQVISLESGDASIHDTVENLITILANNSLSSNGNVTESGCK
ECEELEEKNIKEFLQSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGS
LOQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKA
TNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPSGKEPAAS
SPSSNNTAATTAATIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWE
LTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPL
ASVEMEAMEALPVTWGTSSRDEDLENCSHHLRAKRSGSGEGRGSLLTCGDVE
ENPGP

Table 10B. Exemplary amino acid sequences encoded by polycistronic expression cassettes

Description

Sequence

SEQ ID
NO:

Cuo (murine, cysteine-
and LIV-substituted)-
fP2A

NIONPEPAVYQLKDPRSQDSTLCLETDEDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGATIAWSNQTSFTCQODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGFNLLMTLRLWSSRAKRSGSGATNEFSLLKQAG
DVEENPGP

180

CB (murine, cysteine-
substituted)-fT2 A-
mblIL15

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGEGRGSLLTCGDVEENPGPMDWTWILFL
VAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCE
LLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEKN
IKEFLOQSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLOQITCPPPM
SVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTP
SLKCIRDPALVHQRPAPPSTVTITAGVITPQPESLSPSGKEPAASSPSSNNTAA
TTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQP
PGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAME
ALPVTWGTSSRDEDLENCSHHL

181

Cuo (murine, cysteine-
and LIV-substituted)-
fT2A

NIONPEPAVYQLKDPRSQDSTLCLETDEFDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGFNLLMTLRLWS SRAKRSGSGEGRGSLLTCGD
VEENPGP

182

Cp (murine, cysteine-
substituted)-fP2A-
mblIL15

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGATNFSLLKQAGDVEENPGPMDWTWILE
LVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKC
FLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEK
NIKEFLQSEVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCPPP
MSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTT
PSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPSGKEPAASSPSSNNTA
ATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQ
PPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAM
EALPVTWGTSSRDEDLENCSHHL

183

189
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Description

Sequence

SEQ ID
NO:

Co (murine, cysteine-
and LIV-substituted)-
fP2A-mbIL15-fT2A

NIONPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGEFNLLMTLRLWS SRAKRSGSGATNFSLLKQAG
DVEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLY
TESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNG
NVTESGCKECEELEEKNIKEFLQSEVHIVOMFINTSSGGGSGGGGSGGGGSG
GGGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSL
TECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSP
SGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPSTGTTEISSHESSHGTPS
QTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYL
KSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHLRAKRSGSGEGRGS
LLTCGDVEENPGP

134

Co (murine, cysteine-
and LIV-substituted)-
fT2A-mbIL15-fP2A

NIONPEPAVYQLKDPRSQDSTLCLETDEFDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGFNLLMTLRLWS SRAKRSGSGEGRGSLLTCGD
VEENPGPMDWIWILEFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYT
ESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGN
VTESGCKECEELEEKNIKEFLOSFVHIVOMEINTSSGGGSGGGGSGGGGSGG
GGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGEFKRKAGTSSLT
ECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVTTAGVTPQPESLSPS
GKEPAASSPSSNNTAATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQ
TTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLK
SRQTPPLASVEMEAMEALPVIWGTSSRDEDLENCSHHLRAKRSGSGATNESL
LKQAGDVEENPGP

185

CB (murine, cysteine-
substituted)-fP2A

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGATNEFSLLKQAGDVEENPGP

186

Cuo (murine, cysteine-
and LIV-substituted)-
fT2A-mbIL15

NIONPEPAVYQLKDPRSQDSTLCLETDEDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGATIAWSNQTSEFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGFNLLMTLRLWSSRAKRSGSGEGRGSLLTCGD
VEENPGPMDWIWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYT
ESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGN
VTESGCKECEELEEKNIKEFLOSFVHIVOMEFINTSSGGGSGGGGSGGGGSGG
GGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGEFKRKAGTSSLT
ECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVTTAGVTPQPESLSPS
GKEPAASSPSSNNTAATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQ
TTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLK
SROQTPPLASVEMEAMEALPVIWGTSSRDEDLENCSHHL

187

CB (murine, cysteine-
substituted)-fT2A

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDK
WPEGSPKPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGEGRGSLLTCGDVEENPGP

188

Co (murine, cysteine-
and LIV-substituted)-
fP2A-mbIL15

NIONPEPAVYQLKDPRSQDSTLCLETDEFDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGFNLLMTLRLWSSRAKRSGSGATNFSLLKQAG
DVEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLY
TESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNG
NVTESGCKECEELEEKNIKEFLOSFVHIVOMEINTSSGGGSGGGGSGGGGSG
GGGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSL
TECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSP
SGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPSTGTTEISSHESSHGTPS
QTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYL
KSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHL

189

190
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Description

Sequence

SEQ ID
NO:

CB (murine, cysteine-
substituted)-fP2A-
mbIL15-fT2A

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCOQVQFHGLSEEDK
WPEGSPKPVTQONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGATNFSLLKQAGDVEENPGPMDWTWILE
LVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKC
FLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEK
NIKEFLQSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCPPP
MSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTT
PSLKCIRDPALVHQRPAPPSTVTTAGVIPQPESLSPSGKEPAASSPSSNNTA
ATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQ
PPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAM
EALPVTWGTSSRDEDLENCSHHLRAKRSGSGEGRGSLLTCGDVEENPGP

190

CP (murine, cysteine-
substituted)-fT2 A-
mbIL15-fP2A

EDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEV
HSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDK
WPEGSPKPVTQNISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYA
VLVSTLVVMAMVKRKNSRAKRSGSGEGRGSLLTCGDVEENPGPMDWTWILFL
VAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCE
LLELQVISLESGDASIHDTVENLITILANNSLSSNGNVTESGCKECEELEEKN
IKEFLOSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLOQITCPPPM
SVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTP
SLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPSGKEPAASSPSSNNTAA
TTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQP
PGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAME
ALPVTWGTSSRDEDLENCSHHLRAKRSGSGATNFSLLKQAGDVEENPGP

191

Table 10C. Exemplary amino acid sequences encoded by polycistronic expression cassettes

substituted)-fP2A-
mbIL15-fT2A

KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGFNLLMTLRLWSSRAKRSGSGATNFSLLKQAG
DVEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLY
TESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNG
NVTESGCKECEELEEKNIKEFLOSFVHIVOMEFINTSSGGGSGGGGSGGGGSG
GGGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSL
TECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSP
SGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPSTGTTEISSHESSHGTPS
QTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYL
KSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHLRAKRSGSGEGRGS
LLTCGDVEENPGP

Description Sequence SEQ ID
NO:

Co (murine, LTV NIQNPEPAVYQLKDPRSQDSTLCLFTDFDSQINVPKTMESGTFITDKTVLDM | 210

substituted)-fP2A KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGEFNLLMTLRLWS SRAKRSGSGATNFSLLKQAG
DVEENPGP

Ca (murine, LTV NIQNPEPAVYQLKDPRSQDSTLCLFTDFDSQINVPKTMESGTFITDKTVLDM | 212

substituted)-fT2A KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
NLNFONLLVIVLRILLLKVAGFNLLMTLRLWS SRAKRSGSGEGRGSLLTCGD
VEENPGP

Co (murine, LIV NIQNPEPAVYQLKDPRSQDSTLCLFTDFDSQINVPKTMESGTFITDKTVLDM | 214

191
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Description Sequence SEQ ID
NO:

Co (murine, LIV NIONPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKTVLDM 215

subﬁhumd}fTZA- KAMDSKSNGAIAWSNQTSFTCQDIFKETNATYPSSDVPCDATLTEKSFETDM

mblIL15-fP2A NLNFONLLVIVLRILLLKVAGFNLLMTLRLWSSRAKRSGSGEGRGSLLTCGD

VEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYT
ESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLITILANNSLSSNGN
VTESGCKECEELEEKNIKEFLOSEFVHIVOMEFINTSSGGGSGGGGSGGGGSGG
GGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLT
ECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVTTAGVTPQPESLSPS
GKEPAASSPSSNNTAATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQ
TTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLK
SRQTPPLASVEMEAMEALPVIWGTSSRDEDLENCSHHLRAKRSGSGATNESL

LKQAGDVEENPGP
Co (murine, LIV NIONPEPAVYQLKDPRSQDSTLCLETDEDSQINVPKTMESGTFITDKTVLDM 217
substituted)-fT2A- KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
mbIL15 NLNFONLLVIVLRILLLKVAGFNLLMTLRLWS SRAKRSGSGEGRGSLLTCGD

VEENPGPMDWIWILEFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYT
ESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGN
VTESGCKECEELEEKNIKEFLOSFVHIVOMEINTSSGGGSGGGGSGGGGSGG
GGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGEFKRKAGTSSLT
ECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVTTAGVTPQPESLSPS
GKEPAASSPSSNNTAATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQ
TTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLK
SROQTPPLASVEMEAMEALPVIWGTSSRDEDLENCSHHL

Co (murine, LIV NIONPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKTVLDM 219
substituted)-fP2A- KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDM
mbIL15 NLNFONLLVIVLRILLLKVAGFNLLMTLRLWS SRAKRSGSGATNEFSLLKQAG

DVEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATLY
TESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNG
NVTESGCKECEELEEKNIKEFLQSEVHIVOMFINTSSGGGSGGGGSGGGGSG
GGGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSL
TECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSP
SGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPSTGTTEISSHESSHGTPS
QTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYL
KSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHL

[00423] Tables 11A, B and C below provide exemplary polynucleotide sequences for use in
constructing vectors of the present disclosure. As shown in Tables 11A, B and C, vectors of the
present disclosure can include one or more of the following sequences: (1) an “AP” sequence
which encodes (i) a Co. sequence disclosed herein and (ii) a P2A element sequence disclosed
herein; (2) a “BT” sequence which encodes (i) a CP sequence disclosed herein and (ii) a T2A
element sequence disclosed herein; (3) a “BT15” sequence which encodes (i) a CP sequence
disclosed herein, (ii) a T2A element sequence disclosed herein, and (iii) a mbIL15 sequence
disclosed herein; (4) an “AT” sequence which encodes (i) a Ca sequence disclosed herein and (ii)
a T2A element sequence disclosed herein; (5) a “BP” sequence which encodes (i) a CP sequence
disclosed herein and (ii) a P2A element sequence disclosed herein; (6) a “BP15” sequence which

encodes (i) a CP sequence disclosed herein, (ii) a P2A element sequence disclosed herein, and (iii)
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a mbIL15 sequence disclosed herein; (7) an “AP15” sequence which encodes (i) a Ca sequence
disclosed herein, (ii) a P2A element sequence disclosed herein, and (iii) a mbIL15 sequence
disclosed herein; (8) a “15T” sequence which encodes (i) a mbIL 15 sequence disclosed herein and
(ii) a T2A element sequence disclosed herein; (9) an “AP15T” sequence which encodes (i) a Ca
sequence disclosed herein, (ii) a P2A element sequence disclosed herein, (iii) a mbIL15 sequence
disclosed herein, and (iv) a T2A element sequence disclosed herein (10) an “AT15” sequence
which encodes (i) a Ca sequence disclosed herein, (ii) a T2A element sequence disclosed herein,
and (ii1) a mbIL15 sequence disclosed herein; (11) a “15P” sequence which encodes (i) a mbIL15
sequence disclosed herein, and (ii) a P2ZA element sequence disclosed herein; (12) an “AT15P”
sequence which encodes (i) a Co sequence disclosed herein, (i1) a T2A element sequence disclosed
herein, (iii) a mbIL15 sequence disclosed herein, and (iv) a P2A element sequence disclosed
herein; (13) an “BP15T” sequence which encodes (i) a CB sequence disclosed herein, (ii) a P2A
element sequence disclosed herein, (iii) a mbIL15 sequence disclosed herein, and (iv) a T2A
element sequence disclosed herein; (14) an “BT15P” sequence which encodes (i) a Cp sequence
disclosed herein, (ii) a T2A element sequence disclosed herein, (iii) a mbIL15 sequence disclosed
herein, and (iv) a P2A element sequence disclosed herein.

[00424] The nucleotide sequences provided herein (and their corresponding amino acid
sequences) may be used in any appropriate combination. An “appropriate combination” is a
combination where desired molecular function(s) are provided by one or more of the sequences
disclosed herein. For example, in general, any 2A element sequence provided herein can provide
the function of ribosome skipping (via the 2A element) and, optionally, furin-mediated cleavage
(via the furin recognition site). Thus, an “AT” sequence in a vector of the present disclosure could,
in alternative embodiments, be replaced by an “AP” sequence of the present disclosure. Similarly,
“AE” and “AF” sequences, comprising Ca region sequences and E2A or F2A element sequences
can also be used. “BT,” “BP,” “BE,” and “BF” sequences comprising Cp region sequences and
2A element sequences are all also interchangeable. “15T,” “15P,” “15E,” and “15F” sequences
comprising mbIL15 sequences and 2A element sequences are all also interchangeable.
Additionally, any combination of TCRa, TCRf, and mbIL 15 sequences may appear from 5’ to 3’
on a vector of the present disclosure in any order and may be separated by sequences which provide
appropriate 2A element sequence function (e.g., ribosome skipping, furin cleavage).

[00425]  Accordingly, sequences of the present disclosure provide ribosome skipping, furin

recognition, TCRa, function, TCRp function, and mbIL 15 function in any appropriate combination
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or 5’ to 3° order.

Table 11A. Exemplary polynucleotide sequences for use in polycistronic expression cassettes.

Description Sequence SEQ ID
NO:

AP nucleotide NNNATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT | 230

sequence CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG

CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGNNNGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGNNNGTCNNNNNNCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAG
CAGGCGGGCGATGTGGAGGAGAACCCTGGCCCA

NNN at positions 1-3 make up a codon that encodes Asn, Asp, His, or Tyr;
NNN at positions 142-144 make up a codon that encodes Thr or Cys;

NNN at positions 334-336 make up a codon that encodes Ser, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp;

NNN at positions 340-342 make up a codon that encodes Met, Ala, Val, Leu,
Ile, Pro, Phe, or Trp;

NNN at positions 343-345 make up a codon that encodes Gly, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp

BT nucleotide GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC | 231
sequence AAGGCGGAGATCGCGAATAAGCAGARAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCARAGAG
GTGCACTCTGGCGTGNNNACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTT
CTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCT

NNN at positions 169-171 make up a codon that encodes Ser or Cys

BT15 nucleotide GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC | 232
sequence AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCARAGAG
GTGCACTCTGGCGTGNNNACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
ARAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTT
CTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGG
ATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAAT
GTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATT
GATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACC
GCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGA
GATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAAT
AGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAG
GAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATC
GTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGA
TCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAG
ATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAG
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SEQ ID
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TCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAG
AGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACA
AATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCC
CTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTG
ACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGC
TCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGA
TCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGC
AGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGG
GAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGC
CACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGA
CTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCT
CCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGG
GGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

NNN at positions 169-171 make up a codon that encodes Ser or Cys

AT nucleotide
sequence

NNNATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGNNNGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGNNNGTCNNNNNNCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACA
TGCGGTGACGTGGAGGAGAATCCCGGCCCT

NNN at positions 1-3 make up a codon that encodes Asn, Asp, His, or Tyr;
NNN at positions 142-144 make up a codon that encodes Thr or Cys;

NNN at positions 334-336 make up a codon that encodes Ser, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp;

NNN at positions 340-342 make up a codon that encodes Met, Ala, Val, Leu,
Ile, Pro, Phe, or Trp;

NNN at positions 343-345 make up a codon that encodes Gly, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp

233

BP nucleotide
sequence

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC
AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGNNNACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTG
CTGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCA

NNN at positions 169-171 make up a codon that encodes Ser or Cys

234

BP15 nucleotide
sequence

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC
AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGNNNACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTG
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CTGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACC
TGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTG
AATGTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCAC
ATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTG
ACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGC
GGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAAC
AATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGT
GAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCAC
ATCGTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGC
GGATCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTG
CAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTG
AAGTCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTT
AAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCC
ACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCT
GCCCTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGA
GTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCC
AGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCT
GGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATC
AGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAAT
TGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAG
GGCCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGT
GGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACA
CCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACA
TGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG
NNN at positions 169-171 make up a codon that encodes Ser or Cys

AP15 nucleotide
sequence

NNNATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGNNNGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGNNNGTCNNNNNNCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAG
CAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACCTGGATT
CTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTG
ATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGAT
GCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCC
ATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGAT
GCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGC
CTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAG
CTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTG
CAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCT
GGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATT
ACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCC
TACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGA
AAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAAT
GTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTG
GTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACA
CCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCT
CCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCT
CAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGC
CACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAG
CTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCAC
TCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTG
TCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCT

236

196




WO 2022/183167

PCT/US2022/070690

Description

Sequence

SEQ ID
NO:

CTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGA
ACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

NNN at positions 1-3 make up a codon that encodes Asn, Asp, His, or Tyr;
NNN at positions 142-144 make up a codon that encodes Thr or Cys;

NNN at positions 334-336 make up a codon that encodes Ser, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp;

NNN at positions 340-342 make up a codon that encodes Met, Ala, Val, Leu,
Ile, Pro, Phe, or Trp;

NNN at positions 343-345 make up a codon that encodes Gly, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp

15T nucleotide
sequence

ATGGATTGGACCTGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCAC
AGCAACTGGGTGAATGTGATCAGCGACCTGAAGAAGATCGAGGATCTGATC
CAGAGCATGCACATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCT
AGCTGTAAAGTGACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATT
TCTCTGGAAAGCGGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATC
ATCCTGGCCAACAATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGC
TGTAAGGAGTGTGAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAG
AGCTTTGTGCACATCGTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGA
TCTGGAGGAGGCGGATCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGC
GGAGGATCTCTGCAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCC
GATATTTGGGTGAAGTCCTACAGCCTGTACAGCAGAGAGAGATACATCTGC
AACAGCGGCTTTAAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTG
CTGAATAAGGCCACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGTGC
ATTAGAGATCCTGCCCTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTG
ACAACAGCCGGAGTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAA
GAACCTGCCGCCAGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCC
GCCATTGTGCCTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGC
ACAACAGAGATCAGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACC
ACCGCCAAGAATTGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGA
GTGTATCCTCAGGGCCACTCTGATACAACAGTGGCCATCAGCACATCTACA
GTGCTGCTGTGTGGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAG
TCTAGACAGACACCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCC
CTGCCTGTGACATGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGT
TCTCACCACCTGCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGT
CTTCTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCT

237

AP15T nucleotide
sequence

NNNATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGNNNGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGNNNGTCNNNNNNCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAG
CAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACCTGGATT
CTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTG
ATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGAT
GCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCC
ATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGAT
GCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGC
CTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAG
CTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTG
CAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCT
GGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATT
ACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCC
TACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGA
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AAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAAT
GTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTG
GTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACA
CCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCT
CCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCT
CAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGC
CACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAG
CTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCAC
TCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTG
TCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCT
CTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGA
ACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGGCG
AAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGTGAC
GTGGAGGAGAATCCCGGCCCT

NNN at positions 1-3 make up a codon that encodes Asn, Asp, His, or Tyr;
NNN at positions 142-144 make up a codon that encodes Thr or Cys;

NNN at positions 334-336 make up a codon that encodes Ser, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp;

NNN at positions 340-342 make up a codon that encodes Met, Ala, Val, Leu,
Ile, Pro, Phe, or Trp;

NNN at positions 343-345 make up a codon that encodes Gly, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp

AT15 nucleotide
sequence

NNNATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGNNNGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGNNNGTCNNNNNNCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACA
TGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGGATTCTG
TTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTGATC
AGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCC
ACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATG
AAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCC
TCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCCTG
AGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAGCTG
GAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAG
ATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCTGGA
GGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACA
TGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTAC
AGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAG
GCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTG
GCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTC
CACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCT
CAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCT
AGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAG
CTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGCCAC
GAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTG
ACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCT
GATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCT
GCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTG
GCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACA
AGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

NNN at positions 1-3 make up a codon that encodes Asn, Asp, His, or Tyr;
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NNN at positions 142-144 make up a codon that encodes Thr or Cys;

NNN at positions 334-336 make up a codon that encodes Ser, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp;

NNN at positions 340-342 make up a codon that encodes Met, Ala, Val, Leu,
Ile, Pro, Phe, or Trp;

NNN at positions 343-345 make up a codon that encodes Gly, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp

15P nucleotide
sequence

ATGGATTGGACCTGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCAC
AGCAACTGGGTGAATGTGATCAGCGACCTGAAGAAGATCGAGGATCTGATC
CAGAGCATGCACATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCT
AGCTGTAAAGTGACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATT
TCTCTGGAAAGCGGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATC
ATCCTGGCCAACAATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGC
TGTAAGGAGTGTGAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAG
AGCTTTGTGCACATCGTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGA
TCTGGAGGAGGCGGATCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGC
GGAGGATCTCTGCAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCC
GATATTTGGGTGAAGTCCTACAGCCTGTACAGCAGAGAGAGATACATCTGC
AACAGCGGCTTTAAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTG
CTGAATAAGGCCACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGTGC
ATTAGAGATCCTGCCCTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTG
ACAACAGCCGGAGTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAA
GAACCTGCCGCCAGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCC
GCCATTGTGCCTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGC
ACAACAGAGATCAGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACC
ACCGCCAAGAATTGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGA
GTGTATCCTCAGGGCCACTCTGATACAACAGTGGCCATCAGCACATCTACA
GTGCTGCTGTGTGGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAG
TCTAGACAGACACCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCC
CTGCCTGTGACATGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGT
TCTCACCACCTGCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGC
CTGCTGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCA

240

ATI15P nucleotide
sequence

NNNATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGNNNGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGNNNGTCNNNNNNCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACA
TGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGGATTCTG
TTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTGATC
AGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCC
ACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATG
AAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCC
TCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCCTG
AGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAGCTG
GAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAG
ATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCTGGA
GGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACA
TGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTAC
AGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAG
GCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTG
GCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTC
CACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCT
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CAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCT
AGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAG
CTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGCCAC
GAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTG
ACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCT
GATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCT
GCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTG
GCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACA
AGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGGCGAAA
CGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCGGGCGAT
GTGGAGGAGAACCCTGGCCCA

NNN at positions 1-3 make up a codon that encodes Asn, Asp, His, or Tyr;
NNN at positions 142-144 make up a codon that encodes Thr or Cys;

NNN at positions 334-336 make up a codon that encodes Ser, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Tip;

NNN at positions 340-342 make up a codon that encodes Met, Ala, Val, Leu,
Ile, Pro, Phe, or Trp;

NNN at positions 343-345 make up a codon that encodes Gly, Ala, Val, Leu,
Ile, Pro, Phe, Met, or Trp

BP15T nucleotide
sequence

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC
AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGNNNACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTG
CTGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACC
TGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTG
AATGTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCAC
ATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTG
ACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGC
GGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAAC
AATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGT
GAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCAC
ATCGTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGC
GGATCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTG
CAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTG
AAGTCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTT
AAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCC
ACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCT
GCCCTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGA
GTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCC
AGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCT
GGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATC
AGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAAT
TGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAG
GGCCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGT
GGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACA
CCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACA
TGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG
CGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGC
GGTGACGTGGAGGAGAATCCCGGCCCT

242

200




WO 2022/183167

PCT/US2022/070690

Description

Sequence

SEQ ID
NO:

NNN at positions 169-171 make up a codon that encodes Ser or Cys

BT15P nucleotide
sequence

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC
AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGNNNACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTT
CTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGG
ATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAAT
GTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATT
GATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACC
GCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGA
GATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAAT
AGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAG
GAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATC
GTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGA
TCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAG
ATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAG
TCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAG
AGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACA
AATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCC
CTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTG
ACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGC
TCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGA
TCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGC
AGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGG
GAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGC
CACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGA
CTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCT
CCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGG
GGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGG
GCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCG
GGCGATGTGGAGGAGAACCCTGGCCCA

NNN at positions 169-171 make up a codon that encodes Ser or Cys

243

Table 11B. Exemplary polynucleotide sequences for use in polycistronic expression

cassette.

Description

Sequence

SEQ ID
NO:

AP nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAG
CAGGCGGGCGATGTGGAGGAGAACCCTGGCCCA

250

BT nucleotide

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC

251

201



WO 2022/183167 PCT/US2022/070690
Description Sequence SEQ ID
NO:
sequence AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG

GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTT
CTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCT

BT15 nucleotide
sequence

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC
AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTT
CTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGG
ATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAAT
GTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATT
GATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACC
GCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGA
GATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAAT
AGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAG
GAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATC
GTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGA
TCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAG
ATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAG
TCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAG
AGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACA
AATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCC
CTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTG
ACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGC
TCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGA
TCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGC
AGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGG
GAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGC
CACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGA
CTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCT
CCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGG
GGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

252

AT nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT

253

202
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Description

Sequence

SEQ ID
NO:

TCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACA
TGCGGTGACGTGGAGGAGAATCCCGGCCCT

BP nucleotide
sequence

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC
AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTG
CTGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCA

254

BP15 nucleotide
sequence

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC
AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTG
CTGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACC
TGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTG
AATGTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCAC
ATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTG
ACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGC
GGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAAC
AATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGT
GAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCAC
ATCGTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGC
GGATCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTG
CAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTG
AAGTCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTT
AAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCC
ACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCT
GCCCTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGA
GTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCC
AGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCT
GGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATC
AGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAAT
TGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAG
GGCCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGT
GGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACA
CCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACA
TGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

255

AP15 nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG

256

203




WO 2022/183167

PCT/US2022/070690

Description

Sequence

SEQ ID
NO:

CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAG
CAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACCTGGATT
CTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTG
ATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGAT
GCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCC
ATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGAT
GCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGC
CTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAG
CTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTG
CAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCT
GGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATT
ACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCC
TACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGA
AAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAAT
GTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTG
GTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACA
CCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCT
CCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCT
CAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGC
CACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAG
CTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCAC
TCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTG
TCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCT
CTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGA
ACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

API15T nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAG
CAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACCTGGATT
CTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTG
ATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGAT
GCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCC
ATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGAT
GCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGC
CTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAG
CTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTG
CAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCT
GGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATT
ACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCC
TACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGA
AAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAAT
GTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTG
GTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACA
CCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCT
CCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCT
CAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGC
CACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAG
CTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCAC
TCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTG

258

204




WO 2022/183167

PCT/US2022/070690

Description

Sequence

SEQ ID
NO:

TCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCT
CTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGA
ACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGGCG
AAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGTGAC
GTGGAGGAGAATCCCGGCCCT

AT15 nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACA
TGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGGATTCTG
TTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTGATC
AGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCC
ACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATG
AAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCC
TCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCCTG
AGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAGCTG
GAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAG
ATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCTGGA
GGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACA
TGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTAC
AGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAG
GCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTG
GCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTC
CACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCT
CAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCT
AGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAG
CTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGCCAC
GAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTG
ACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCT
GATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCT
GCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTG
GCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACA
AGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

259

AT15P nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACA
TGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGGATTCTG
TTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTGATC
AGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCC
ACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATG
AAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCC
TCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCCTG
AGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAGCTG
GAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAG
ATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCTGGA

261

205
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Description

Sequence

SEQ ID
NO:

GGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACA
TGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTAC
AGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAG
GCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTG
GCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTC
CACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCT
CAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCT
AGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAG
CTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGCCAC
GAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTG
ACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCT
GATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCT
GCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTG
GCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACA
AGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGGCGAAA
CGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCGGGCGAT
GTGGAGGAGAACCCTGGCCCA

BP15T nucleotide
sequence

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC
AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG
GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTG
CTGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACC
TGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTG
AATGTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCAC
ATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTG
ACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGC
GGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAAC
AATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGT
GAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCAC
ATCGTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGC
GGATCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTG
CAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTG
AAGTCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTT
AAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCC
ACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCT
GCCCTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGA
GTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCC
AGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCT
GGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATC
AGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAAT
TGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAG
GGCCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGT
GGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACA
CCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACA
TGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG
CGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGC
GGTGACGTGGAGGAGAATCCCGGCCCT

262

BT15P nucleotide
sequence

GAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCC
AAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGG

263
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GGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAG
GTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTAC
TCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAAC
CCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAG
GATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCG
GAGGCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAG
GGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAAGGCGACA
CTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGG
AAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTT
CTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGG
ATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAAT
GTGATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATT
GATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACC
GCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGA
GATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAAT
AGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAG
GAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATC
GTGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGA
TCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAG
ATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAG
TCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAG
AGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACA
AATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCC
CTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTG
ACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGC
TCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGA
TCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGC
AGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGG
GAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGC
CACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGA
CTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCT
CCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGG
GGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGG
GCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCG
GGCGATGTGGAGGAGAACCCTGGCCCA

Table 11C. Exemplary polynucleotide sequences for use in polycistronic expression

cassette.

Description

Sequence

SEQ ID
NO:

AP nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGACCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAG
CAGGCGGGCGATGTGGAGGAGAACCCTGGCCCA

270

AT nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGACCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT

273

207
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TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACA
TGCGGTGACGTGGAGGAGAATCCCGGCCCT

AP15 nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGACCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAG
CAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACCTGGATT
CTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTG
ATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGAT
GCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCC
ATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGAT
GCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGC
CTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAG
CTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTG
CAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCT
GGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATT
ACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCC
TACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGA
AAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAAT
GTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTG
GTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACA
CCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCT
CCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCT
CAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGC
CACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAG
CTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCAC
TCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTG
TCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCT
CTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGA
ACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

276

API15T nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGACCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAG
CAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACCTGGATT
CTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTG
ATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGAT
GCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCC
ATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGAT
GCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGC
CTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAG
CTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTG
CAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCT

278
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Description

Sequence

SEQ ID
NO:

GGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATT
ACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCC
TACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGA
AAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAAT
GTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTG
GTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACA
CCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCT
CCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCT
CAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGC
CACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAG
CTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCAC
TCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTG
TCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCT
CTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGA
ACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGGCG
AAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGTGAC
GTGGAGGAGAATCCCGGCCCT

AT15 nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGACCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA
GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACA
TGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGGATTCTG
TTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTGATC
AGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCC
ACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATG
AAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCC
TCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCCTG
AGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAGCTG
GAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAG
ATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCTGGA
GGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACA
TGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTAC
AGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAG
GCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTG
GCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTC
CACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCT
CAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCT
AGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAG
CTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGCCAC
GAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTG
ACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCT
GATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCT
GCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTG
GCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACA
AGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTG

279

ATI15P nucleotide
sequence

AACATCCAGAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCT
CAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGATCAACGTG
CCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGACCGTGCTGGAT
ATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAG
ACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACA

281

209
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NO:

GACATGAACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTG
CTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGCTGTGGAGT
TCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACA
TGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGGATTCTG
TTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTGATC
AGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCC
ACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATG
AAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCC
TCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCCTG
AGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAGCTG
GAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAG
ATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCTGGA
GGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACA
TGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTAC
AGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAG
GCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTG
GCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTC
CACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCT
CAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCT
AGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAG
CTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGCCAC
GAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTG
ACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCT
GATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCT
GCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTG
GCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACA
AGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGGCGAAA
CGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCGGGCGAT
GTGGAGGAGAACCCTGGCCCA

5.7 Transposon and Transposase Systems

[00426] In some embodiments, transgenes of the recombinant vector are introduced into an
immune effector cell via synthetic DNA transposable elements, e.g., a DNA
transposon/transposase system, e.g., Sleeping Beauty (SB). SB belongs to the Tcl/mariner
superfamily of DNA transposons. DNA transposons translocate from one DNA site to another in
a simple, cut-and-paste manner. Transposition is a precise process in which a defined DNA
segment is excised from one DNA molecule and moved to another site in the same or different
DNA molecule or genome.

[00427] Exemplary DNA transposon/transposase systems include, but are not limited to,
Sleeping Beauty (see, e.g., US6489458, US8227432, the contents of each of which are
incorporated by reference in their entirety herein), piggyBac transposon system (see e.g.,
US9228180, Wilson et al, “PiggyBac Transposon-mediated Gene Transfer in Human Cells,”
Molecular Therapy, 15:139-145 (2007), the contents of each of which are incorporated by

reference in their entirety herein), piggyBac transposon system (see e.g., Mitra ef al., “Functional
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characterization of piggyBac from the bat Myotis lucifugus unveils an active mammalian DNA
transposon,” Proc. Natl. Acad. Sci USA 110:234- 239 (2013), the contents of which are
incorporated by reference in their entirety herein), TcBuster (see e.g., Woodard ef al
“Comparative Analysis of the Recently Discovered hAT Transposon TcBuster in Human Cells,”
PLOS ONE, 7(11): e42666 (Nov. 2012), the contents of which are incorporated by reference in
their entirety herein), and the Tol2 transposon system (see e.g., Kawakami, “Tol2: a versatile gene
transfer vector in vertebrates,” Genome Biol. 2007; 8(Suppl 1): S7, the contents of each of which
are incorporated by reference in their entirety herein). Additional exemplary
transposon/transposase systems are provided in US7148203; US8227432; US20110117072;
Mates et al., Nat Genet, 41(6):753- 61 (2009); and Ivies ez al., Cell, 91(4):501-10, (1997), the
contents of each of which are incorporated by reference in their entirety herein).

[00428] In some embodiments, the transgenes described herein are introduced into an immune
effector cell via the SB transposon/transposase system. The SB transposon system comprises a SB
a transposase and SB transposon(s). The SB transposon system can comprise a naturally occurring
SB transposase or a derivative, variant, and/or fragment that retains activity, and a naturally
occurring SB transposon, or a derivative, variant, and/or fragment that retains activity. An
exemplary SB system is described in, Hackett ef al., “A Transposon and Transposase System for
Human Application,” Mol Ther 18:674-83, (2010), the entire contents of which are incorporated
by reference herein.

[00429] In some embodiments, the vector comprises a Left inverted terminal repeat (ITR), i.e.,
an ITR that is 5’ to an expression cassette, and a Right ITR, i.e., an ITR that is 3’ to an expression
cassette. The Left ITR and Right ITR flank the polycistronic expression cassette of the vector. In
some embodiments, the Left ITR is in reverse orientation relative to the polycistronic expression
cassette, and the Right ITR is in the same orientation relative to the polycistronic expression
cassette. In some embodiments, the Right ITR is in reverse orientation relative to the polycistronic
expression cassette, and the Left ITR is in the same orientation relative to the polycistronic
expression cassette.

[00430] In some embodiments, the Left ITR and the Right ITR are ITRs of a DNA transposon
selected from the group consisting of a Sleeping Beauty transposon, a piggyBac transposon,
TcBuster transposon, and a Tol2 transposon. In some embodiments, the Left ITR and the Right

ITR are ITRs of the Sleeping Beauty DNA transposon.
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[00431] In some embodiments, the Left ITR comprises a polynucleotide sequence at least 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence
of SEQ ID NO: 290 or 291. In some embodiments, the Left ITR comprises a polynucleotide
sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 290. In some embodiments, the Left ITR comprises the
polynucleotide sequence of SEQ ID NO: 290. In some embodiments, the Left ITR comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the polynucleotide sequence of SEQ ID NO: 291. In some embodiments, the Left ITR
comprises the polynucleotide sequence of SEQ ID NO: 291. In some embodiments, the Right ITR
comprises a polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%,
or 100% identical to the polynucleotide sequence of SEQ ID NO: 292, 293, or 294. In some
embodiments, the Right ITR comprises a polynucleotide sequence at least 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence of SEQ ID NO:
292. In some embodiments, the Right ITR comprises a polynucleotide sequence at least 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide sequence of SEQ
ID NO: 293. In some embodiments, the Right ITR comprises a polynucleotide sequence at least
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide
sequence of SEQ ID NO: 294. In some embodiments, the Right ITR comprises the polynucleotide
sequence of SEQ ID NO: 292. In some embodiments, the Right ITR comprises the polynucleotide
sequence of SEQ ID NO: 293. In some embodiments, the Right ITR comprises the polynucleotide
sequence of SEQ ID NO: 294.

[00432] The polynucleotide sequences of exemplary SB ITRs are provided in Table 12, herein.

Table 12. Polynucleotide sequence of exemplary SB ITRs.

Description Polynucleotide Sequence SEQ ID NO
Left ITR - A AGTTGAAGTCGGAAGTTTACATACACTTAAGTTGGAGTCATTAAAA | 290
CTCGTTTTTCAACTACTCCACAAATTTCTTGTTAACAAACAATAGT
TTTGGCAAGTCAGTTAGGACATCTACTTTGTGCATGACACAAGTCA
TTTTTCCAACAATTGTTTACAGACAGATTATTTCACTTATAATTCA
CTGTATCACAATTCCAGTGGGTCAGAAGTTTACATACACTAA

Left ITR — A2 TACAGTTGAAGTCGGAAGTTTACATACACTTAAGTTGGAGTCATTA | 295
AAACTCGTTTTTCAACTACTCCACAAATTTCTTGTTAACAAACAAT
AGTTTTGGCAAGTCAGTTAGGACATCTACTTTGTGCATGACACAAG
TCATTTTTCCAACAATTGTTTACAGACAGATTATTTCACTTATAAT
TCACTGTATCACAATTCCAGTGGGTCAGAAGTTTACATACACTAA
LeftITR -B ATATCAATTGAGTTGAAGTCGGAAGTTTACATACACTTAAGTTGGA | 291
GTCATTAAAACTCGTTTTTCAACTACACCACAAATTTCTTGTTAAC
AAACAATAGTTTTGGCAAGTCAGTTAGGACATCTACTTTGTGCATG
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Description Polynucleotide Sequence SEQ ID NO
ACACAAGTCATTTTTCCAACAATTGTTTACAGACAGATTATTTCAC
TTATAATTCACTGTATCACAATTCCAGTGGGTCAGAAGTTTACATA
CACTAACAATTGATAT

RﬁﬂnITR-A, TTGAGTGTATGTAAACTTCTGACCCACTGGGAATGTGATGAAAGAA | 292
ATAAAAGCTGAAATGAATCATTCTCTCTACTATTATTCTGATATTT
CACATTCTTAAAATAAAGTGGTGATCCTAACTGACCTAAGACAGGG
AATTTTTACTAGGATTAAATGTCAGGAATTGTGAAAAAGTGAGTTT
AAATGTATTTGGCTAAGGTGTATGTAAACTTCCGACTTCAACTG
IUgijR,-A2 TTGAGTGTATGTAAACTTCTGACCCACTGGGAATGTGATGAAAGAA | 296
ATAAAAGCTGAAATGAATCATTCTCTCTACTATTATTCTGATATTT
CACATTCTTAAAATAAAGTGGTGATCCTAACTGACCTAAGACAGGG
AATTTTTACTAGGATTAAATGTCAGGAATTGTGAAAAAGTGAGTTT
AAATGTATTTGGCTAAGGTGTATGTAAACTTCCGACTTCAACTGTA
Right ITR - B TTGAGTGTATGTTAACTTCTGACCCACTGGGAATGTGATGAAAGAA | 293
ATAAAAGCTGAAATGAATCATTCTCTCTACTATTATTCTGATATTT
CACATTCTTAAAATAAAGTGGTGATCCTAACTGACCTTAAGACAGG
GAATCTTTACTCGGATTAAATGTCAGGAATTGTGAAAAAGTGAGTT
TAAATGTATTTGGCTAAGGTGTATGTAAACTTCCGACTTCAACT
Right ITR — B2 TTGAGTGTATGTTAACTTCTGACCCACTGGGAATGTGATGAAAGAA | 297
ATAAAAGCTGAAATGAATCATTCTCTCTACTATTATTCTGATATTT
CACATTCTTAAAATAAAGTGGTGATCCTAACTGACCTTAAGACAGG
GAATCTTTACTCGGATTAAATGTCAGGAATTGTGAAAAAGTGAGTT
TAAATGTATTTGGCTAAGGTGTATGTAAACTTCCGACTTCAACTGT
A

IﬁgijR,-C ATATCTCGAGTTGAGTGTATGTTAACTTCTGACCCACTGGGAATGT | 294
GATGAAAGAAATAAAAGCTGAAATGAATCATTCTCTCTACTATTAT
TCTGATATTTCACATTCTTAAAATAAAGTGGTGATCCTAACTGACC
TTAAGACAGGGAATCTTTACTCGGATTAAATGTCAGGAATTGTGAA
AAAGTGAGTTTAAATGTATTTGGCTAAGGTGTATGTAAACTTCCGA
CTTCAACTCTCGAGATAT

[00433] In some embodiments, the DNA transposase is a SB transposase. In some
embodiments, the SB transposase is selected from the group consisting of SB11, SB100X,
hSB110, and hSB81. In some embodiments, the SB transposase is SB11. Exemplary SB
transposases are described in US9840696, US20160264949, US9228180, W02019038197,
US10174309, and US10570382, the full contents of each of which is incorporated by reference
herein.

[00434] Insome embodiments, the DNA transposase comprises an amino acid sequence at least
95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 300. In
some embodiments, the DNA transposase comprises the amino acid sequence of SEQ ID NO: 300.
In some embodiments, the amino acid sequence of the DNA transposase consists of a sequence at
least 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO:
300. In some embodiments, the amino acid sequence of the DNA transposase consists of the amino
acid sequence of SEQ ID NO: 300.

[00435] In some embodiments, the DNA transposase comprises an amino acid sequence that
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lacks its N-terminal methionine. In some embodiments, the DNA transposase comprises an amino
acid sequence at least 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence
of SEQ ID NO: 300 lacking its N-terminal methionine, i.e., amino acids 2-340 of SEQ ID NO:300.
In some embodiments, the DNA transposase comprises the amino acid sequence of SEQ ID NO:
300 lacking its N-terminal methionine, i.e., amino acids 2-340 of SEQ ID NO:300. In some
embodiments, the amino acid sequence of the DNA transposase consists of a sequence at least
95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of SEQ ID NO: 300
lacking its N-terminal methionine, 7.e., amino acids 2-340 of SEQ ID NO:300. In some
embodiments, the amino acid sequence of the DNA transposase consists of the amino acid
sequence of SEQ ID NO: 300 lacking its N-terminal methionine, i.e., amino acids 2-340 of SEQ
ID NO:300.

[00436] In some embodiments, the DNA transposase is encoded by a polynucleotide sequence
at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the polynucleotide
sequence of SEQ ID NO: 301. In some embodiments, the DNA transposase is encoded by the
polynucleotide sequence of SEQ ID NO: 301.

[00437] In some embodiments, the DNA transposase is encoded by a polynucleotide that is
introduced into a cell. In some embodiments, the polynucleotide encoding the DNA transposase is
a DNA vector. In some embodiments, the polynucleotide encoding the DNA transposase is an
RNA vector. In some embodiments, the DNA transposase is encoded on a first vector and the
transgenes are encoded on a second vector. In some embodiments, the DNA transposase is directly
introduced to a population of cells as a polypeptide.

[00438] The amino acid and polynucleotide sequence of an exemplary SB transposase is

provided in Table 13, herein.

Table 13. Amino acid and polynucleotide sequence of an exemplary SB transposase.

Description Sequence SEQ ID NO
SBII@X&nmaW MGKSKEISQDLRKKIVDLHKSGSSLGAISKRLKVPRSSVQTIVRKYKH | 300

amino acid HGTTQPSYRSGRRRVLSPRDERTLVRKVQINPRTTAKDLVKMLEETGT

mqumme) KVSISTVKRVLYRHNLKGRSARKKPLLONRHKKARLRFARAHGDKDRT

FWRNVLWSDETKIELFGHNDHRYVWRKKGEACKPKNTIPTVKHGGGS I
MLWGCFAAGGTGALHKIDGIMRKENYVDILKOQHLKTSVRKLKLGRKWV
FOQODNDPKHT SKHVRKWLKDNKVKVLEWPSQSPDLNPIENLWAELKKR
VRARRPTNLTQLHQLCQEEWAKIHPTYCGKLVEGYPKRLTQVKQFKGN

ATKY
SB11 (exemplary ATGGGAAAATCAAAAGAAATCAGCCAAGACCTCAGAAAAAAAATTGTA | 301
nucleotide GACCTCCACAAGTCTGGTTCATCCTTGGGAGCAATTTCCAAACGCCTG
sequence) AAAGTACCACGTTCATCTGTACAAACAATAGTACGCAAGTATAAACAC

CATGGGACCACGCAGCCGTCATACCGCTCAGGAAGGAGACGCGTTCTG
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Description Sequence SEQID NO
TCTCCTAGAGATGAACGTACTTTGGTGCGAAAAGTGCAAATCAATCCC
AGAACAACAGCAAAGGACCTTGTGAAGATGCTGGAGGAAACAGGTACA
AAAGTATCTATATCCACAGTAAAACGAGTCCTATATCGACATAACCTG
AAAGGCCGCTCAGCAAGGAAGAAGCCACTGCTCCAAAACCGACATAAG
AAAGCCAGACTACGGTTTGCAAGAGCACATGGGGACAAAGATCGTACT
TTTTGGAGAAATGTCCTCTGGTCTGATGAAACAAAAATAGAACTGTTT
GGCCATAATGACCATCGTTATGTTTGGAGGAAGAAGGGGGAGGCTTGC
AAGCCGAAGAACACCATCCCAACCGTGAAGCACGGGGGTGGCAGCATC
ATGTTGTGGGGGTGCTTTGCTGCAGGAGGGACTGGTGCACTTCACAAA
ATAGATGGCATCATGAGGAAGGAAAATTATGTGGATATATTGAAGCAA
CATCTCAAGACATCAGTCAGGAAGTTAAAGCTTGGTCGCAAATGGGTC
TTCCAACAAGACAATGACCCCAAGCATACTTCCAAACACGTGAGAAAA
TGGCTTAAGGACAACAAAGTCAAGGTATTGGAGTGGCCATCACAAAGC
CCTGACCTCAATCCTATAGAAAATTTGTGGGCAGAACTGAAAAAGCGT
GTGCGAGCAAGGAGGCCTACAAACCTGACTCAGTTACACCAGCTCTGT
CAGGAGGAATGGGCCAAAATTCACCCAACTTATTGTGGGAAGCTTGTG
GAAGGCTACCCGAAACGTTTGACCCAAGTTAAACAATTTAAAGGCAAT
GCTACCAAATAC

5.8 Immune Effector Cells and Methods of Engineering

[00439] In one aspect, provided herein are cells, e.g., immune effector cells, comprising a
recombinant vector comprising a polycistronic expression cassette (e.g., a vector described herein).
In some embodiments, the immune effector cell is a T cell. For example, in certain embodiments,
the T cell is selected from the group consisting of a naive T cell (CD4+ or CD8+); a killer CD8+
T cell; a cytotoxic CD4+ T cell; a CD4+ T cell corresponding to Thl, Th2, Th9, Th17, Th22,
follicular helper (Tfh), regulatory (Treg) lineages; a CD8" cytotoxic T cell, a CD4"™ cytotoxic T
cell; a CD4" helper T cell (e.g., a Th1 or a Th2 cell); a CD4/CD8 double positive T cell; a tumor
infiltrating T cell (TIL); a thymocyte; a memory T cell, (e.g., a central memory T cell, an effector
memory T cell, a stem cell-like memory T cell, or a stem cell memory T cell), and a natural killer
T cell, e.g., an invariant natural killer T cell. In some embodiments, the T cell is a CD39"5CD69"%
T cell or a CD8"CD39™¢CD69™¢ cell, as described, e.g., in Krishna ef al., “Stem-like CD8 T cells
mediate response of adoptive cell immunotherapy against human cancer,” 2020 370(6522):1328-
1334, which is incorporated by reference herein in its entirety. Precursor cells of the cellular
immune system (e.g., precursors of T lymphocytes) are also useful for presenting a TCR disclosed
herein because these cells may differentiate, develop, or mature into effector cells. Accordingly,
in certain embodiments, the mammalian cell is a pluripotent stem cell (e.g., an embryonic stem
cell, an induced pluripotent stem cell), a hematopoietic stem cell, or a lymphocyte progenitor cell.
In certain embodiments, the hematopoietic stem cell or lymphocyte progenitor cell is isolated

and/or enriched from, e.g., bone marrow, umbilical cord blood, or peripheral blood. In some
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embodiments, the immune effector cell is a CD4+ T cell. In some embodiments, the immune
effector cell is a CD8+ T cell. In one aspect, provided herein is a population of immune effector
cells comprising a polycistronic vector described herein. In some embodiments, the population of
immune effector cells comprises CD4+ T cells and CD8+ T cells. In some embodiments, the
population of immune effector cells are an ex vivo culture.

[00440] In one aspect, provided herein are methods of introducing a vector described herein
into a plurality of cells, e.g., immune effector cells, to produce a plurality of engineered cells, e.g.,
immune effector cells. Methods of introducing vectors into a cell are well known in the art. In the
context of an expression vector, the vector can be readily introduced into a host cell, e.g.,
mammalian (e.g., human) cell by any method in the art. For example, the expression vector can be
transferred into a host cell by transfection or transduction. Exemplary methods for introducing a
vector into a host cell, include, but are not limited to, electroporation (also referred to herein as
electro-transfer), sonication, calcium phosphate precipitation, lipofection, particle bombardment,
microinjection, mechanical deformation by passage through a microfluidic device, and the like,
see, e.g., Sambrook et al. Molecular Cloning: A Laboratory Manual, Cold Spring Harbor
Laboratory, New York (2001), the entire contents of which is incorporated by reference herein. In
some embodiments, a polycistronic vector is introduced into an immune effector cell or population
of immune effector cells via electroporation. Alternative delivery systems include, e.g., colloidal
dispersion systems, such as macromolecule complexes, nanocapsules, microspheres, beads, and
lipid-based systems including oil-in-water emulsions, micelles, mixed micelles, and liposomes. In
some embodiments, the polycistronic vector is introduced into a population of cells, e.g., immune
effector cells, ex vivo, in vitro, or in vivo. In some embodiments, the polycistronic vector is
introduced into a population of cells, e.g., immune effector cells, ex vivo.

[00441] In some embodiments, co-expression of mbIL-15 with a transgenic TCR in T cells
produces a final drug product that contains T stem cell memory cells (Tscm) which are capable of
self-renewal and differentiation into other effector T cell subsets. The expression of mbIL-15 on
T cells maintains a population of self-renewing T stem cell memory or T stem cell memory like
(Tscm-like) cells that are defined by the surface marker phenotype CD45RA+CD45RO-
CD62L+CD95+ or CD45RA+CD45RO+CD62L+CD95+, respectively. In some embodiments,
expression of mbIL-15 on T cells is able to maintain Tscm or Tscm-like subsets as defined above
in the absence of external growth and survival factors (i.e., cytokines or antigen stimulation).

[00442] In some embodiments, populations of T cells co-expressing mbIL-15 with a transgenic
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TCR produced by the tricistronic vectors described herein comprise more than 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45% or 50% Tscm cells. In some embodiments, populations of T
cells co-expressing mbIL-15 with a transgenic TCR produced by the tricistronic vectors described
herein comprise more than 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45% or 50% Tscm-like
cells. In some embodiments, populations of T cells co-expressing mbIL-15 with a transgenic TCR
produced by the tricistronic vectors described herein comprise more than 5%, 10%, 15%, 20%,
25%, 30%, 35%, 40%, 45% or 50% CD45RA+CD45RO-CD62L+CD95+ cells. In some
embodiments, populations of T cells co-expressing mbIL-15 with a transgenic TCR produced by
the tricistronic vectors described herein comprise more than 5%, 10%, 15%, 20%, 25%, 30%, 35%,
40%, 45% or 50% CD45RA+CD45RO+CD62L+CD95+ cells.

5.8.1 Sources of immune effector cells

[00443] Immune effector cells may be obtained from a subject by any suitable method known
in the art. For example, T cells (e.g., CD4+ T cells and CD8+ T cells) can be obtained from several
sources, including peripheral blood mononuclear cells, bone marrow, lymph node tissue, cord
blood, thymus tissue, tissue from a site of infection, ascites, pleural effusion, spleen tissue, and
tumors. In some embodiments, immune effector cells (e.g., T cells) are obtained from blood
collected from a subject using any number of techniques known to the skilled artisan. In some
embodiments, cells from the circulating blood of an individual are obtained by apheresis. The
apheresis product typically contains lymphocytes, including T cells, monocytes, granulocytes, B
cells, other nucleated white blood cells, red blood cells, and platelets. T cells are isolated from
peripheral blood lymphocytes by lysing the red blood cells and depleting the monocytes, for
example, by centrifugation through a Percoll gradient or by counter flow centrifugal elutriation.
[00444] The cells collected by apheresis can be washed to remove the plasma fraction and to
place the cells in an appropriate buffer (e.g., phosphate buffered saline (PBS)) or media for
subsequent processing steps. The washing step may be accomplished by methods known to those
in the art, such as by using a semi-automated “flow-through” centrifuge. After washing, the cells
may be resuspended in a variety of biocompatible buffers, such as, for example, Ca-free, Mg-free
PBS, Plasmalyte A, or other saline solution with or without buffer. Alternatively, the undesirable
components of the apheresis sample may be removed and the cells directly resuspended in culture
media.

[00445] A specific subpopulation of cells can be further isolated by positive or negative
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selection techniques (e.g., antibody coated beads, flow cytometry, etc.). In some embodiments, a
specific subpopulation of T cells, such as CD3+, CD28+, CD4+, CD8+, CD45RA+, and
CD45RO+T cells, can be further isolated by positive or negative selection techniques (e.g.,
antibody coated beads, flow cytometry, etc.).

[00446] In certain embodiments, the mammalian cell is a population of cells presenting a TCR
disclosed herein on the cell surface. The population of cells can be heterogeneous or homogenous.
In certain embodiments, at least 50% (e.g., at least 60%, 70%, 80%, 90%, 95%, 99%, 99.5%, or
99.9%) of the population is a cell as described herein. In certain embodiments, the population is
substantially pure, wherein at least 50% (e.g., at least 60%, 70%, 80%, 90%, 95%, 99%, 99.5%,
or 99.9%) of the population is homogeneous. In certain embodiments, the population is
heterogeneous and comprises a mixed population of cells (e.g., the cells have different cell types,
developmental stages, origins, are isolated, purified, or enriched by different methods, are
stimulated with different agents, and/or are engineered by different methods). In certain
embodiments, the cells are a population of peripheral blood mononuclear cells (PBMC) (e.g.,
human PBMCs).

[00447] Populations of cells can be enriched or purified, as needed. In certain embodiments,
regulatory T cells (e.g., CD25" T cells) are depleted from the population, e.g., by using an anti-
CD25 antibody conjugated to a surface such as a bead, particle, or cell. In certain embodiments,
an anti-CD25 antibody is conjugated to a fluorescent dye (e.g., for use in fluorescence-activated
cell sorting). In certain embodiments, cells expressing checkpoint receptors (e.g., CTLA-4, PD-1,
TIM-3, LAG-3, TIGIT, VISTA, BTLA, TIGIT, CD137, or CEACAM]1) are depleted from the
population, e.g., by using an antibody that binds specifically to a checkpoint receptor conjugated
to a surface such as a bead, particle, or cell. In certain embodiments, a T cell population can be
selected so that it expresses one or more of IFN-y, TNFo, IL-17A, IL-2, IL-3, IL-4, GM-CSF, IL-
13, granzyme (e.g., granzyme B), and perforin, or other appropriate molecules, e.g., other
cytokines. Methods for determining such expression are described, for example, in PCT
Publication No.: WO 2013/126712, which is incorporated by reference herein in its entirety.
5.8.2 Methods of Manufacture

[00448] Engineered cells described herein can be manufactured by any method known in the
art. Exemplary methods are shown in U.S. Patent Publication No. 2020/0347350 and International
Publication No. WO 2019/067242, incorporated by reference in their entireties.
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5.9 Pharmaceutical Compositions

[00449] Provided herein are pharmaceutical compositions comprising a population of
engineered immune effector cells disclosed herein having the desired degree of purity in a
physiologically acceptable carrier, excipient or stabilizer (see, e.g., Remington’s Pharmaceutical
Sciences (1990) Mack Publishing Co., Easton, PA). Acceptable carriers, excipients, or stabilizers
are nontoxic to recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens
such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol);
low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum albumin,
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
such as glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose, mannose, or dextrins; chelating agents
such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions
such as sodium; metal complexes (e.g., Zn-protein complexes); and/or non-ionic surfactants such
as TWEEN™_ PLURONICS™ or polyethylene glycol (PEG).

[00450] Pharmaceutical compositions described herein can be useful in inducing an immune
response in a subject and treating a condition, such as cancer. In one embodiment, the present
disclosure provides a pharmaceutical composition comprising a population of engineered immune
effector cells described herein for use as a medicament. In another embodiment, the disclosure
provides a pharmaceutical composition for use in a method for the treatment of cancer. In some
embodiments, pharmaceutical compositions comprise a population of engineered immune effector
cells disclosed herein, and optionally one or more additional prophylactic or therapeutic agents, in
a pharmaceutically acceptable carrier.

[00451] A pharmaceutical composition may be formulated for any route of administration to a
subject. Specific examples of routes of administration include parenteral administration (e.g.,
intravenous, subcutaneous, intramuscular). In some embodiments, the pharmaceutical composition
is formulated for intravenous administration. Injectables can be prepared in conventional forms,
either as liquid solutions or suspensions. The injectables can contain one or more excipients.
Exemplary excipients include, for example, water, saline, dextrose, glycerol or ethanol. In

addition, if desired, the pharmaceutical compositions to be administered can also contain minor
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amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH buffering
agents, stabilizers, solubility enhancers, and other such agents, such as for example, sodium
acetate, sorbitan monolaurate, triethanolamine oleate and cyclodextrins.

[00452] In some embodiments, the pharmaceutical composition is formulated for intravenous
administration. Suitable carriers for intravenous administration include physiological saline or
phosphate buffered saline (PBS), and solutions containing thickening and solubilizing agents, such
as glucose, polyethylene glycol, and polypropylene glycol and mixtures thereof.

[00453] The compositions to be used for in vivo administration can be sterile. This is readily
accomplished by filtration through, e.g., sterile filtration membranes.

[00454] Pharmaceutically acceptable carriers used in parenteral preparations include for
example, aqueous vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents, buffers,
antioxidants, local anesthetics, suspending and dispersing agents, emulsifying agents, sequestering
or chelating agents and other pharmaceutically acceptable substances. Examples of aqueous
vehicles include sodium chloride injection, Ringer’s injection, isotonic dextrose injection, sterile
water injection, dextrose and lactated Ringer’s injection. Nonaqueous parenteral vehicles include
fixed oils of vegetable origin, cottonseed oil, corn oil, sesame oil and peanut oil. Antimicrobial
agents in bacteriostatic or fungistatic concentrations can be added to parenteral preparations
packaged in multiple-dose containers which include phenols or cresols, mercurials, benzyl alcohol,
chlorobutanol, methyl and propyl p-hydroxybenzoic acid esters, thimerosal, benzalkonium
chloride and benzethonium chloride. Isotonic agents include sodium chloride and dextrose. Buffers
include phosphate and citrate. Antioxidants include sodium bisulfate. Local anesthetics include
procaine hydrochloride. Suspending and dispersing agents include sodium carboxymethylcelluose,
hydroxypropyl methylcellulose and polyvinylpyrrolidone. Emulsifying agents include Polysorbate
80 (TWEEN® 80). A sequestering or chelating agent of metal ions includes EDTA. Pharmaceutical
carriers also include ethyl alcohol, polyethylene glycol and propylene glycol for water miscible
vehicles; and sodium hydroxide, hydrochloric acid, citric acid or lactic acid for pH adjustment.
The precise dose to be employed in a pharmaceutical composition will also depend on the route of
administration, and the seriousness of the condition caused by it, and should be decided according
to the judgment of the practitioner and each subject’s circumstances. For example, effective doses
may also vary depending upon means of administration, target site, physiological state of the
subject (including age, body weight, and health), other medications administered, or whether

treatment is prophylactic or therapeutic. Treatment dosages are optimally titrated to optimize
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safety and efficacy.

5.10 Kits

[00455] In one aspect, provided herein are kits comprising one or more pharmaceutical
composition, population of engineered effector cells (e.g., recombinant cells), polynucleotide, or
vector described herein and instructions for use. Such kits may include, e.g., a carrier, package, or
container that is compartmentalized to receive one or more containers such as vials, tubes, and the
like. Suitable containers include, for example, bottles, vials, syringes, and test tubes. In one
embodiment, the containers are formed from a variety of materials such as glass or plastic.
[00456] In a specific embodiment, provided herein is a pharmaceutical kit comprising one or
more containers filled with one or more of the ingredients of the pharmaceutical compositions
described herein, population of engineered immune effector cells, polynucleotides, or vectors
provided herein. In one embodiment, the kit comprises a pharmaceutical composition comprising
a population of engineered immune effector cells described herein. In one embodiment, the kit
comprises a pharmaceutical composition comprising a population of immune effector cells
engineered according to a method described herein. In some embodiments, the kit contains a
pharmaceutical composition described herein and a prophylactic or therapeutic agent. Optionally
associated with such container(s) can be a notice in the form prescribed by a governmental agency
regulating the manufacture, use or sale of pharmaceuticals or biological products, which notice
reflects approval by the agency of manufacture, use or sale for human administration.

6. EXAMPLES

[00457] The examples of the present disclosure are offered by way of illustration and
explanation, and are not intended to limit the scope of the present disclosure.

6.1 Example 1: Construction of Transposon Plasmids

[00458] To improve homogeneity of multigene co-expression and product manufacturability,
recombinant nucleic acid SB transposon plasmids comprising polycistronic expression cassettes
were constructed. The polycistronic expression cassettes each include a transcriptional regulatory
element operably linked to a polycistronic polynucleotide that encodes the TCR a chain of
TCROO1 (referred to herein as “TCRa” or “A”), the TCR P chain of TCR001 (referred to herein
as “TCRP” or “B”), and membrane-bound IL-15/IL-15Ra fusion protein (referred to herein as
“mbIL 15" or “157), each separated by a furin recognition site and either a P2A element or a T2A

element that mediates ribosome skipping to enable expression of separate polypeptide chains.
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[00459]

constant regions and with human Vo and VJ regions specific for the R175H mutation of the p53

The TCR used in this Example, TCRO001, is a chimeric TCR with murine-derived

protein (in which position 175 of the p53 protein is mutated from Arg to His) in the context of
HLA-A*02:01.

[00460] Briefly, TCRa was generated by fusing a human Va region, including its N-terminal
signal sequence (SEQ ID NO: 1006) with a glutamic acid at position 2, to a murine Ca region
modified by substituting a cysteine at amino acid position 48, a leucine at amino acid position 112,
an isoleucine at amino acid position 114, and a valine at amino acid position 115 (SEQ ID NO:
41). TCRP was generated by fusing a human Vp region, including its N-terminal signal sequence
(SEQ ID NO: 2006) with an alanine at position 2, to a murine Cp modified by substituting a
cysteine at amino acid position 57 (SEQ ID NO: 51). mbIL15 was constructed by joining human
IL-15 (SEQ ID NO: 76) to human IL-15Ra (SEQ ID NO: 78) via a Gly-Ser-rich linker peptide
(SEQ ID NO: 81), with an IgE signal sequence (SEQ ID NO: 83) N-terminal to the human IL-15.
Schematics of each of these three polypeptide constructs are shown in FIG. 1, from N terminus
(left) to C terminus (right) for each construct.

[00461] To explore the effect of gene/element order on expression and function, eight
tricistronic polynucleotide expression cassettes were generated with polynucleotides encoding
each of TCRa, TCRp, and mbIL15. In each expression cassette, these three elements were fused
pairwise with a) a polynucleotide encoding a furin recognition site joined to a P2A element (SEQ
ID NO: 11) (referred to herein as “fP2A” or “P”) and b) a polynucleotide encoding a furin
recognition site joined to a T2A element (SEQ ID NO: 13) (referred to herein as “fT2A” or “T”).
The resulting tricistronic expression cassettes, including suitable transcriptional regulatory
elements, were inserted between the ITRs of Sleeping Beauty (SB) transposon plasmids. The 5’ to
3’ order of elements in the open reading frame (ORF) of each expression cassette and SB Plasmid
is shown in Table E1, and schematics of the ORFs of these eight expression cassettes are shown

in FIG. 2A.

Table E1. Tricistronic SB transposon plasmids.

Plasmid Name Cassette Name Order of Elements (5’ to 3°)
Plasmid APBT15 | Cassette APBT15 | TCRo-fP2A-TCRB-fT2A-mbIL15
Plasmid ATBP15 [ Cassette ATBP15 | TCRa-fT2A-TCRB-fP2A-mbIL15
Plasmid AP15TB | Cassette AP15TB | TCRa-fP2A- mbIL15-fT2A-TCRp
Plasmid AT15PB | Cassette ATISPB | TCRa-fT2A- mbIL15-fP2A-TCRp
Plasmid BPAT15 | Cassette BPATIS | TCRB-fP2A-TCRa~-fT2A-mbIL15
Plasmid BTAP15 | Cassette BTAP1S | TCRB-fT2A-TCRa-fP2A-mbIL15
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Plasmid Name Cassette Name Order of Elements (5’ to 3°)
Plasmid BP15TA | Cassette BP1STA | TCRB-fP2A- mbIL15-fT2A-TCRa
Plasmid BT15PA | Cassette BTISPA | TCRB-fT2A- mbIL15-fP2A-TCRa

[00462] The polynucleotide sequences of the ORFs of these transposon plasmids is shown in
Table E2.
Table E2. Polynucleotide sequences of SB plasmid ORFs.

Plasmid | Polynucleotide Sequence of ORF SEQ
D

NO:
Plasmid | ATGGAGTCCTTTCTGGGCGGCGTGCTGCTGATCCTGTGGCTGCAGGTGGACTGGGTGAAAT | 320
APBTI15 | CCCAGAAGATCGAGCAGAACTCTGAGGCGCTGAATATTCAGGAGGGCARGACCGCGACACT
GACCTGCAACTACACAAATTATTCCCCAGCGTACCTGCAGTGGTATAGGCAGGACCCAGGC
AGGGGACCCGTGTTTCTGCTGCTGATTCGGGAGAATGAGAAGGAGAAAAGAAAGGAGAGGC
TGAAAGTGACCTTCGATACCACACTGAAGCAGTCTCTGTTTCACATCACAGCGTCTCAGCC
AGCGGACAGCGCGACCTACCTGTGCGCGCTGGACATCTACCCTCACGATATGAGATTCGGC
GCGGGCACAAGGCTGACCGTGAAACCAAACAT CCAGAAT CCCGAGCCTGCGGTGTACCAGC
TGAAGGACCCCCGCTCTCAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGAT
CAACGTGCCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGATATG
AAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAGACATCTTTCACCT
GCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCTTCCTCTGACGTGCCATGTGATGC
GACACTGACCGAGAAGAGCTTCGAGACAGACATGAACCTGAATTTTCAGAATCTGCTGGTC
ATCGTGCTGAGAATCCTGCTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGC
TGTGGAGTTCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCA
GGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGCGACAAGACTGCTGTGCTGGGCGGLG
CTGTGCCTGCTGGGAGCGGAACTGACTGAAGCGGGGGTCGCGCAGAGCCCTCGATACAAAA
TCATTGAGAAGCGGCAGTCTGTGGCGTTCTGGTGCAACCCAATCAGCGGACACGCGACCCT
GTACTGGTATCAGCAGATCCTGGGCCAGGGCCCTAAGCTGCTGATTCAGTTCCAGAACAAT
GGCGTGGTGGACGATAGCCAGCTGCCAAAAGATAGATTTTCCGCGGAGAGGCTGAAGGGCE
TGGACTCTACACTGAAAATTCAGCCTGCGAAGCTGGAGGATAGCGCGGTGTACCTGTGCGC
GAGCTCCCTGGACCCAGGCGATACCGGAGAGCTGTTCTTTGGAGAGGGCAGCCGGCTGACA
GTGCTGGAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCCAAGG
CGGAGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGGGGCTTCTTTCCCGA
TCACGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAGGTGCACTCTGGCGTGTGCACAGAC
CCTCAGGCGTACAAGGAGAGCAATTACTCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCG
CGACCTTTTGGCACAACCCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTC
CGAGGAGGATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCGGAG
GCGTGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAGGGCGTGCTGTCCG
CGACCATCCTGTACGAGATTCTGCTGGGCARAGGCGACACTGTATGCGGTGCTGGTGTCCAC
CCTGGTGGTCATGGCGATGGTGAAGAGGAAAAACTCTCGGGCGARACGCTCTGGAAGCGGA
GAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATT
GGACCTGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGT GCACAGCAACTGGGTGAATGT
GATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCCACCCTG
TACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATGAAGTGTTTTCTGCTGG
AGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCCTCTATCCACGACACAGT GGAGAATCT
GATCATCCTGGCCAACAATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAG
GAGTGTGAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCG
TGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGAT CTGGAGGAGG
AGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACATGCCCTCCTCCAATG
TCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTACAGCCTGTACAGCAGAGAGAGATACA
TCTGCAACAGCGGCTTTAAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAA
TAAGGCCACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGT GCATTAGAGATCCTGCC
CTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCTCAGC
CTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCTAGCTCTAATAATAC
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CGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGC
ACAGGCACAACAGAGATCAGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCG
CCAAGAATTGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGG
CCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCTGCC
GTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTGGCCTCTGTGGAGA
TGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACAAGCAGCAGAGATGAAGACCTGGA
GAATTGTTCTCACCACCTG
Plasmid ATGGAGTCCTTTCTGGGCGGCGTGCTGCTGATCCTGTGGCTGCAGGTGGACTGGGTGAAAT 321
ATBP135 CCCAGAAGATCGAGCAGAACTCTGAGGCGCTGAATATTCAGGAGGGCAAGACCGCGACACT

GACCTGCAACTACACAAATTATTCCCCAGCGTACCTGCAGTGGTATAGGCAGGACCCAGGC
AGGGGACCCGTGTTTCTGCTGCTGATTCGGGAGAAT GAGAAGGAGAAAAGAAAGGAGAGGC
TGAAAGTGACCTTCGATACCACACTGAAGCAGTCTCTGTTTCACATCACAGCGTCTCAGCC
AGCGGACAGCGCGACCTACCTGTGCGCGCTGGACATCTACCCTCACGATATGAGATTCGGC
GCGGGCACAAGGCTGACCGTGAAACCAAACATCCAGAATCCCGAGCCTGCGGTGTACCAGC
TGAAGGACCCCCGCTCTCAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGAT
CAACGTGCCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGATATG
AAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAGACATCTTTCACCT
GCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCTTCCTCTGACGTGCCATGTGATGC
GACACTGACCGAGAAGAGCTTCGAGACAGACATGAACCTGAATTTTCAGAATCTGCTGGTC
ATCGTGCTGAGAATCCTGCTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGC
TGTGGAGTTCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATG
CGGTGACGTGGAGGAGAATCCCGGCCCTATGGCGACAAGACTGCTGTGCTGGGCGGCGCTG
TGCCTGCTGGGAGCGGAACTGACTGAAGCGGGGGTCGCGCAGAGCCCTCGATACAAAATCA
TTGAGAAGCGGCAGTCTGTGGCGTTCTGGTGCAACCCAATCAGCGGACACGCGACCCTGTA
CTGGTATCAGCAGATCCTGGGCCAGGGCCCTAAGCTGCTGATTCAGTTCCAGAACAATGGC
GTGGTGGACGATAGCCAGCTGCCAAAAGATAGATTTTCCGCGGAGAGGCTGAAGGGCGTGG
ACTCTACACTGAAAATTCAGCCTGCGAAGCTGGAGGATAGCGCGGTGTACCTGTGCGCGAG
CTCCCTGGACCCAGGCGATACCGGAGAGCTGTTCTTTGGAGAGGGCAGCCGGCTGACAGTG
CTGGAGGACCTGAGGAACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCCAAGGCGG
AGATCGCGAATAAGCAGAAAGCGACCCTGGTGTGCCTGGCGAGGGGCTTCTTTCCCGATCA
CGTGGAGCTGTCCTGGTGGGTGAACGGCAAAGAGGTGCACTCTGGCGTGTGCACAGACCCT
CAGGCGTACAAGGAGAGCAATTACTCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGA
CCTTTTGGCACAACCCCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGA
GGAGGATAAATGGCCTGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCGGAGGCG
TGGGGAAGAGCGGACTGTGGCATTACAAGCGCGTCCTATCAGCAGGGCGTGCTGTCCGCGA
CCATCCTGTACGAGATTCTGCTGGGCAAGGCGACACTGTATGCGGTGCTGGTGTCCACCCT
GGTGGTCATGGCGATGGTGAAGAGGAAAAACTCTCGGGCGAAACGCTCTGGAAGCGGAGCG
ACCAATTTCAGCCTGCTGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATT
GGACCTGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGT
GATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCCACCCTG
TACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATGAAGTGTTTTCTGCTGG
AGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCCTCTATCCACGACACAGTGGAGAATCT
GATCATCCTGGCCAACAATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAG
GAGTGTGAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCG
TGCAGATGTTCATCAATACAAGCTCTGGCGGAGGAT CTGGAGGAGGCGGATCTGGAGGAGG
AGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACATGCCCTCCTCCAATG
TCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTACAGCCTGTACAGCAGAGAGAGATACA
TCTGCAACAGCGGCTTTAAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAA
TAAGGCCACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCC
CTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCTCAGC
CTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCTAGCTCTAATAATAC
CGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGC
ACAGGCACAACAGAGATCAGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCG
CCAAGAATTGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGG
CCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCTGCC
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GTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTGGCCTCTGTGGAGA
TGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACAAGCAGCAGAGATGAAGACCTGGA
GAATTGTTCTCACCACCTG

Plasmid
AP15TB

ATGGAGTCCTTTCTGGGCGGCGTGCTGCTGATCCTGTGGCTGCAGGTGGACTGGGTGAAAT
CCCAGAAGATCGAGCAGAACTCTGAGGCGCTGAATATTCAGGAGGGCAAGACCGCGACACT
GACCTGCAACTACACAAATTATTCCCCAGCGTACCTGCAGTGGTATAGGCAGGACCCAGGC
AGGGGACCCGTGTTTCTGCTGCTGATTCGGGAGAAT GAGAAGGAGAAAAGAAAGGAGAGGC
TGAAAGTGACCTTCGATACCACACTGAAGCAGTCTCTGTTTCACATCACAGCGTCTCAGCC
AGCGGACAGCGCGACCTACCTGTGCGCGCTGGACATCTACCCTCACGATATGAGATTCGGC
GCGGGCACAAGGCTGACCGTGAAACCAAACATCCAGAATCCCGAGCCTGCGGTGTACCAGC
TGAAGGACCCCCGCTCTCAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGAT
CAACGTGCCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGATATG
AAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAGACATCTTTCACCT
GCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCTTCCTCTGACGTGCCATGTGATGC
GACACTGACCGAGAAGAGCTTCGAGACAGACATGAACCTGAATTTTCAGAATCTGCTGGTC
ATCGTGCTGAGAATCCTGCTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGC
TGTGGAGTTCCCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCA
GGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACCTGGATTCTGTTTCTGGTG
GCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTGATCAGCGACCTGAAGAAGATCG
AGGATCTGATCCAGAGCATGCACATTGATGCCACCCTGTACACAGAATCTGATGTGCACCC
TAGCTGTAAAGTGACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAA
AGCGGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCC
TGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAGCTGGAGGAGAA
GAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAGATGTTCATCAATACAAGC
TCTGGCGGAGGATCTGGAGGAGGCGGAT CTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTG
GCGGAGGATCTCTGCAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTG
GGTGAAGTCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGA
AAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTGGCCCACT
GGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTCCACCAGAGGCCTGCCCC
TCCATCTACAGTGACAACAGCCGGAGTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGA
AAAGAACCTGCCGCCAGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTG
TGCCTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAG
CCACGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTGACAGCC
TCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCTGATACAACAGTGGCCA
TCAGCACATCTACAGTGCTGCTGTGTGGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCT
GAAGTCTAGACAGACACCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCT
GTGACATGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGG
CGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGAGGA
GAATCCCGGCCCTATGGCGACAAGACTGCTGTGCTGGGCGGCGCTGTGCCTGCTGGGAGCG
GAACTGACTGAAGCGGGGGTCGCGCAGAGCCCTCGATACAAAATCATTGAGAAGCGGCAGT
CTGTGGCGTTCTGGTGCAACCCAATCAGCGGACACGCGACCCTGTACTGGTATCAGCAGAT
CCTGGGCCAGGGCCCTAAGCTGCTGATTCAGTTCCAGAACAATGGCGTGGTGGACGATAGC
CAGCTGCCAAAAGATAGATTTTCCGCGGAGAGGCTGAAGGGCGTGGACTCTACACTGAAAA
TTCAGCCTGCGAAGCTGGAGGATAGCGCGGTGTACCTGTGCGCGAGCTCCCTGGACCCAGG
CGATACCGGAGAGCTGTTCTTTGGAGAGGGCAGCCGGCTGACAGTGCTGGAGGACCTGAGG
AACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCCAAGGCGGAGATCGCGAATAAGC
AGAAAGCGACCCTGGTGTGCCTGGCGAGGGGCTTCTTTCCCGATCACGTGGAGCTGTCCTG
GTGGGTGAACGGCAAAGAGGTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAG
AGCAATTACTCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAACC
CCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAGGATAAATGGCC
TGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCGGAGGCGTGGGGAAGAGCGGAC
TGTGGCATTACAAGCGCGTCCTATCAGCAGGGCGTGCTGTCCGCGACCATCCTGTACGAGA
TTCTGCTGGGCAAGGCGACACTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGAT
GGTGAAGAGGAAAAACTCT
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ATGGAGTCCTTTCTGGGCGGCGTGCTGCTGATCCTGTGGCTGCAGGTGGACTGGGTGAAAT
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AT15PB

CCCAGAAGATCGAGCAGAACTCTGAGGCGCTGAATATTCAGGAGGGCAAGACCGCGACACT
GACCTGCAACTACACAAATTATTCCCCAGCGTACCTGCAGTGGTATAGGCAGGACCCAGGC
AGGGGACCCGTGTTTCTGCTGCTGATTCGGGAGAAT GAGAAGGAGAAAAGAAAGGAGAGGC
TGAAAGTGACCTTCGATACCACACTGAAGCAGTCTCTGTTTCACATCACAGCGTCTCAGCC
AGCGGACAGCGCGACCTACCTGTGCGCGCTGGACATCTACCCTCACGATATGAGATTCGGC
GCGGGCACAAGGCTGACCGTGAAACCAAACATCCAGAATCCCGAGCCTGCGGTGTACCAGC
TGAAGGACCCCCGCTCTCAGGATAGCACACTGTGCCTGTTCACCGACTTTGATAGCCAGAT
CAACGTGCCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGCTGGATATG
AAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAGACATCTTTCACCT
GCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCTTCCTCTGACGTGCCATGTGATGC
GACACTGACCGAGAAGAGCTTCGAGACAGACATGAACCTGAATTTTCAGAATCTGCTGGTC
ATCGTGCTGAGAATCCTGCTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGACACTGCGGC
TGTGGAGTTCCCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATG
CGGTGACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGGATTCTGTTTCTGGTGGCC
GCTGCCACAAGAGTGCACAGCAACTGGGTGAATGTGATCAGCGACCTGAAGAAGATCGAGG
ATCTGATCCAGAGCATGCACATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAG
CTGTAAAGTGACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGC
GGAGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCCTGA
GCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGT GTGAGGAGCTGGAGGAGAAGAA
CATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAGATGTTCATCAATACAAGCTCT
GGCGGAGGATCTGGAGGAGGCGGATCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCG
GAGGATCTCTGCAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGT
GAAGTCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAG
GCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTGGCCCACTGGA
CAACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTCCACCAGAGGCCTGCCCCTCC
ATCTACAGTGACAACAGCCGGAGTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAA
GAACCTGCCGCCAGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGC
CTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGCCA
CGAATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTGACAGCCTCT
GCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCTGATACAACAGTGGCCATCA
GCACATCTACAGTGCTGCTGTGTGGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAA
GTCTAGACAGACACCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTG
ACATGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGGCGA
AACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCGGGCGATGTGGAGGA
GAACCCTGGCCCAATGGCGACAAGACTGCTGTGCTGGGCGGCGCTGTGCCTGCTGGGAGCG
GAACTGACTGAAGCGGGGGTCGCGCAGAGCCCTCGATACAAAATCATTGAGAAGCGGCAGT
CTGTGGCGTTCTGGTGCAACCCAATCAGCGGACACGCGACCCTGTACTGGTATCAGCAGAT
CCTGGGCCAGGGCCCTAAGCTGCTGATTCAGTTCCAGAACAATGGCGTGGTGGACGATAGC
CAGCTGCCAAAAGATAGATTTTCCGCGGAGAGGCTGAAGGGCGTGGACTCTACACTGAAAA
TTCAGCCTGCGAAGCTGGAGGATAGCGCGGTGTACCTGTGCGCGAGCTCCCTGGACCCAGG
CGATACCGGAGAGCTGTTCTTTGGAGAGGGCAGCCGGCTGACAGTGCTGGAGGACCTGAGG
AACGTGACCCCACCTAAAGTGAGCCTGTTCGAGCCATCCAAGGCGGAGATCGCGAATAAGC
AGAAAGCGACCCTGGTGTGCCTGGCGAGGGGCTTCTTTCCCGATCACGTGGAGCTGTCCTG
GTGGGTGAACGGCAAAGAGGTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAG
AGCAATTACTCCTATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAACC
CCCGGAATCACTTCCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAGGATAAATGGCC
TGAGGGCTCTCCAAAGCCCGTGACACAGAATATCAGCGCGGAGGCGTGGGGAAGAGCGGAC
TGTGGCATTACAAGCGCGTCCTATCAGCAGGGCGTGCTGTCCGCGACCATCCTGTACGAGA
TTCTGCTGGGCAAGGCGACACTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGAT
GGTGAAGAGGAAAAACTCT

Plasmid
BPATI15

ATGGCGACAAGACTGCTGTGCTGGGCGGCGCTGTGCCTGCTGGGAGCGGAACTGACTGAAG
CGGGGGTCGCGCAGAGCCCTCGATACAAAAT CATTGAGAAGCGGCAGTCTGTGGCGTTCTG
GTGCAACCCAATCAGCGGACACGCGACCCTGTACTGGTATCAGCAGATCCTGGGCCAGGGC
CCTAAGCTGCTGATTCAGTTCCAGAACAATGGCGTGGTGGACGATAGCCAGCTGCCAAAAG
ATAGATTTTCCGCGGAGAGGCTGAAGGGCGTGGACTCTACACTGAAAATTCAGCCTGCGAA
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GCTGGAGGATAGCGCGGTGTACCTGTGCGCGAGCTCCCTGGACCCAGGCGATACCGGAGAG
CTGTTCTTTGGAGAGGGCAGCCGGCTGACAGTGCTGGAGGACCTGAGGAACGTGACCCCAC
CTAAAGTGAGCCTGTTCGAGCCATCCAAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCT
GGTGTGCCTGGCGAGGGGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGC
AAAGAGGTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTACTCCT
ATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAACCCCCGGAATCACTT
CCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAGGATAAATGGCCTGAGGGCTCTCCA
AAGCCCGTGACACAGAATATCAGCGCGGAGGCGTGGGGAAGAGCGGACTGTGGCATTACAA
GCGCGTCCTATCAGCAGGGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAA
GGCGACACTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGGAAA
AACTCTCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCGG
GCGATGTGGAGGAGAACCCTGGCCCAATGGAGTCCTTTCTGGGCGGCGTGCTGCTGATCCT
GTGGCTGCAGGTGGACTGGGTGAAATCCCAGAAGATCGAGCAGAACTCTGAGGCGCTGAAT
ATTCAGGAGGGCAAGACCGCGACACTGACCTGCAACTACACAAATTATTCCCCAGCGTACC
TGCAGTGGTATAGGCAGGACCCAGGCAGGGGACCCGTGTTTCTGCTGCTGATTCGGGAGAA
TGAGAAGGAGAAAAGAAAGGAGAGGCTGAAAGTGACCTTCGATACCACACTGAAGCAGTCT
CTGTTTCACATCACAGCGTCTCAGCCAGCGGACAGCGCGACCTACCTGTGCGCGCTGGACA
TCTACCCTCACGATATGAGATTCGGCGCGGGCACAAGGCTGACCGTGAAACCAAACATCCA
GAATCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCTCAGGATAGCACACTGTGC
CTGTTCACCGACTTTGATAGCCAGATCAACGTGCCTAAAACAATGGAGTCCGGCACCTTCA
TCACCGACAAGTGCGTGCTGGATATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGC
GTGGTCCAATCAGACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTAT
CCTTCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACAGACATGA
ACCTGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTGCTGCTGAAGGTGGCGGG
CTTTAATCTGCTGATGACACTGCGGCTGTGGAGTTCCCGGGCGAAACGCTCTGGAAGCGGA
GAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGATT
GGACCTGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGT
GATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCCACCCTG
TACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATGAAGTGTTTTCTGCTGG
AGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCCTCTATCCACGACACAGTGGAGAATCT
GATCATCCTGGCCAACAATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAG
GAGTGTGAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCG
TGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGCGAGGAGGCGGATCTGCGAGGAGG
AGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACATGCCCTCCTCCAATG
TCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTACAGCCTGTACAGCAGAGAGAGATACA
TCTGCAACAGCGGCTTTAAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAA
TAAGGCCACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCC
CTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCTCAGC
CTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCTAGCTCTAATAATAC
CGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGC
ACAGGCACAACAGAGATCAGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCG
CCAAGAATTGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGG
CCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCTGCC
GTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTGGCCTCTGTGGAGA
TGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACAAGCAGCAGAGATGAAGACCTGGA
GAATTGTTCTCACCACCTG

Plasmid
BTAP15

ATGGCGACAAGACTGCTGTGCTGGGCGGCGCTGTGCCTGCTGGGAGCGGAACTGACTGAAG
CGGGGGTCGCGCAGAGCCCTCGATACAAAAT CATTGAGAAGCGGCAGTCTGTGGCGTTCTG
GTGCAACCCAATCAGCGGACACGCGACCCTGTACTGGTATCAGCAGATCCTGGGCCAGGGC
CCTAAGCTGCTGATTCAGTTCCAGAACAATGGCGTGGTGGACGATAGCCAGCTGCCARAAAG
ATAGATTTTCCGCGGAGAGGCTGAAGGGCGTGGACTCTACACTGAAAATTCAGCCTGCGAA
GCTGGAGGATAGCGCGGTGTACCTGTGCGCGAGCTCCCTGGACCCAGGCGATACCGGAGAG
CTGTTCTTTGGAGAGGGCAGCCGGCTGACAGTGCTGGAGGACCTGAGGAACGTGACCCCAC
CTAAAGTGAGCCTGTTCGAGCCATCCAAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCT
GGTGTGCCTGGCGAGGGGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGC
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AAAGAGGTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTACTCCT
ATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAACCCCCGGAATCACTT
CCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAGGATAAATGGCCTGAGGGCTCTCCA
AAGCCCGTGACACAGAATATCAGCGCGGAGGCGTGGGGAAGAGCGGACTGTGGCATTACAA
GCGCGTCCTATCAGCAGGGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAA
GGCGACACTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGGAAA
AACTCTCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGTG
ACGTGGAGGAGAATCCCGGCCCTATGGAGTCCTTTCTGGGCGGCGTGCTGCTGATCCTGTG
GCTGCAGGTGGACTGGGTGAAATCCCAGAAGATCGAGCAGAACTCTGAGGCGCTGAATATT
CAGGAGGGCAAGACCGCGACACTGACCTGCAACTACACAAATTATTCCCCAGCGTACCTGC
AGTGGTATAGGCAGGACCCAGGCAGGGGACCCGTGTTTCTGCTGCTGATTCGGGAGAATGA
GAAGGAGAAAAGAAAGGAGAGGCTGAAAGTGACCTTCGATACCACACTGAAGCAGTCTCTG
TTTCACATCACAGCGTCTCAGCCAGCGGACAGCGCGACCTACCTGTGCGCGCTGGACATCT
ACCCTCACGATATGAGATTCGGCGCGGGCACAAGGCTGACCGTGAAACCAAACATCCAGAA
TCCCGAGCCTGCGGTGTACCAGCTGAAGGACCCCCGCTCTCAGGATAGCACACTGTGCCTG
TTCACCGACTTTGATAGCCAGATCAACGTGCCTAAAACAATGGAGTCCGGCACCTTCATCA
CCGACAAGTGCGTGCTGGATATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTG
GTCCAATCAGACATCTTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCT
TCCTCTGACGTGCCATGTGATGCGACACTGACCGAGAAGAGCTTCGAGACAGACATGAACC
TGAATTTTCAGAATCTGCTGGTCATCGTGCTGAGAATCCTGCTGCTGAAGGTGGCGGGCTT
TAATCTGCTGATGACACTGCGGCTGTGGAGTTCCCGGGCGAAACGCTCTGGAAGCGGAGCG
ACCAATTTCAGCCTGCTGAAGCAGGCGGGCGATGTGGAGGAGAACCCTGGCCCAATGGATT
GGACCTGGATTCTGTTTCTGGTGGCCGCTGCCACAAGAGTGCACAGCAACTGGGTGAATGT
GATCAGCGACCTGAAGAAGATCGAGGATCTGATCCAGAGCATGCACATTGATGCCACCCTG
TACACAGAATCTGATGTGCACCCTAGCTGTAAAGTGACCGCCATGAAGTGTTTTCTGCTGG
AGCTGCAGGTGATTTCTCTGGAAAGCGGAGATGCCTCTATCCACGACACAGTGGAGAATCT
GATCATCCTGGCCAACAATAGCCTGAGCAGCAATGGCAATGTGACAGAGTCTGGCTGTAAG
GAGTGTGAGGAGCTGGAGGAGAAGAACATCAAGGAGTTTCTGCAGAGCTTTGTGCACATCG
TGCAGATGTTCATCAATACAAGCTCTGGCGGAGGATCTGGAGGAGGCGGATCTGGAGGAGG
AGGCAGTGGAGGCGGAGGATCTGGCGGAGGATCTCTGCAGATTACATGCCCTCCTCCAATG
TCTGTGGAGCACGCCGATATTTGGGTGAAGTCCTACAGCCTGTACAGCAGAGAGAGATACA
TCTGCAACAGCGGCTTTAAGAGAAAGGCCGGCACCTCTTCTCTGACAGAGTGCGTGCTGAA
TAAGGCCACAAATGTGGCCCACTGGACAACACCTAGCCTGAAGTGCATTAGAGATCCTGCC
CTGGTCCACCAGAGGCCTGCCCCTCCATCTACAGTGACAACAGCCGGAGTGACACCTCAGC
CTGAATCTCTGAGCCCTTCTGGAAAAGAACCTGCCGCCAGCTCTCCTAGCTCTAATAATAC
CGCCGCCACAACAGCCGCCATTGTGCCTGGATCTCAGCTGATGCCTAGCAAGTCTCCTAGC
ACAGGCACAACAGAGATCAGCAGCCACGAATCTTCTCACGGAACACCTTCTCAGACCACCG
CCAAGAATTGGGAGCTGACAGCCTCTGCCTCTCACCAGCCTCCAGGAGTGTATCCTCAGGG
CCACTCTGATACAACAGTGGCCATCAGCACATCTACAGTGCTGCTGTGTGGACTGTCTGCC
GTGTCTCTGCTGGCCTGTTACCTGAAGTCTAGACAGACACCTCCTCTGGCCTCTGTGGAGA
TGGAGGCCATGGAAGCCCTGCCTGTGACATGGGGAACAAGCAGCAGAGATGAAGACCTGGA
GAATTGTTCTCACCACCTG

Plasmid
BP15TA

ATGGCGACAAGACTGCTGTGCTGGGCGGCGCTGTGCCTGCTGGGAGCGGAACTGACTGAAG
CGGGGGTCGCGCAGAGCCCTCGATACAAAATCATTGAGAAGCGGCAGTCTGTGGCGTTCTG
GTGCAACCCAATCAGCGGACACGCGACCCTGTACTGGTATCAGCAGATCCTGGGCCAGGGC
CCTAAGCTGCTGATTCAGTTCCAGAACAATGGCGTGGTGGACGATAGCCAGCTGCCAAAAG
ATAGATTTTCCGCGGAGAGGCTGAAGGGCGTGGACTCTACACTGAAAATTCAGCCTGCGAA
GCTGGAGGATAGCGCGGTGTACCTGTGCGCGAGCTCCCTGGACCCAGGCGATACCGGAGAG
CTGTTCTTTGGAGAGGGCAGCCGGCTGACAGTGCTGGAGGACCTGAGGAACGTGACCCCAC
CTAAAGTGAGCCTGTTCGAGCCATCCAAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCT
GGTGTGCCTGGCGAGGGGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGC
AAAGAGGTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTACTCCT
ATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAACCCCCGGAATCACTT
CCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAGGATAAATGGCCTGAGGGCTCTCCA
AAGCCCGTGACACAGAATATCAGCGCGGAGGCGTGGGGAAGAGCGGACTGTGGCATTACAA
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Plasmid

Polynucleotide Sequence of ORF

SEQ
ID
NO:

GCGCGTCCTATCAGCAGGGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAA
GGCGACACTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGGAAA
AACTCTCGGGCGAAACGCTCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCGG
GCGATGTGGAGGAGAACCCTGGCCCAATGGATTGGACCTGGATTCTGTTTCTGGTGGCCGC
TGCCACAAGAGTGCACAGCAACTGGGTGAATGTGATCAGCGACCTGAAGAAGATCGAGGAT
CTGATCCAGAGCATGCACATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCT
GTAAAGTGACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGG
AGATGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCCTGAGC
AGCAATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAGCTGCGAGGAGAAGAACA
TCAAGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAGATGTTCATCAATACAAGCTCTGG
CGGAGGATCTGGAGGAGGCGGATCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGA
GGATCTCTGCAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGA
AGTCCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAGGC
CGGCACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTGGCCCACTGGACA
ACACCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTCCACCAGAGGCCTGCCCCTCCAT
CTACAGTGACAACAGCCGGAGTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGA
ACCTGCCGCCAGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCT
GGATCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGCCACG
AATCTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTGACAGCCTCTGC
CTCTCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCTGATACAACAGTGGCCATCAGC
ACATCTACAGTGCTGCTGTGTGGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGT
CTAGACAGACACCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGAC
ATGGGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGGCGAAA
CGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGAGGAGAATC
CCGGCCCTATGGAGTCCTTTCTGGGCGGCGTGCTGCTGATCCTGTGGCTGCAGGTGGACTG
GGTGAAATCCCAGAAGATCGAGCAGAACTCTGAGGCGCTGAATATTCAGGAGGGCAAGACC
GCGACACTGACCTGCAACTACACAAATTATTCCCCAGCGTACCTGCAGTGGTATAGGCAGG
ACCCAGGCAGGGGACCCGTGTTTCTGCTGCTGATTCGGGAGAATGAGAAGGAGAAAAGAAA
GGAGAGGCTGAAAGTGACCTTCGATACCACACTGAAGCAGTCTCTGTTTCACATCACAGCG
TCTCAGCCAGCGGACAGCGCGACCTACCTGTGCGCGCTGGACATCTACCCTCACGATATGA
GATTCGGCGCGGGCACAAGGCTGACCGTGAAACCAAACATCCAGAATCCCGAGCCTGCGGT
GTACCAGCTGAAGGACCCCCGCTCTCAGGATAGCACACTGTGCCTGTTCACCGACTTTGAT
AGCCAGATCAACGTGCCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGC
TGGATATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAGACATC
TTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCTTCCTCTGACGTGCCA
TGTGATGCGACACTGACCGAGAAGAGCTTCGAGACAGACATGAACCTGAATTTTCAGAATC
TGCTGGTCATCGTGCTGAGAATCCTGCTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGAC
ACTGCGGCTGTGGAGTTCC

Plasmid
BT15PA

ATGGCGACAAGACTGCTGTGCTGGGCGGCGCTGTGCCTGCTGGGAGCGGAACTGACTGAAG
CGGGGGTCGCGCAGAGCCCTCGATACAAAATCATTGAGAAGCGGCAGTCTGTGGCGTTCTG
GTGCAACCCAATCAGCGGACACGCGACCCTGTACTGGTATCAGCAGATCCTGGGCCAGGGC
CCTAAGCTGCTGATTCAGTTCCAGAACAATGGCGTGGTGGACGATAGCCAGCTGCCAAAAG
ATAGATTTTCCGCGGAGAGGCTGAAGGGCGTGGACTCTACACTGAAAATTCAGCCTGCGAA
GCTGGAGGATAGCGCGGTGTACCTGTGCGCGAGCTCCCTGGACCCAGGCGATACCGGAGAG
CTGTTCTTTGGAGAGGGCAGCCGGCTGACAGTGCTGGAGGACCTGAGGAACGTGACCCCAC
CTAAAGTGAGCCTGTTCGAGCCATCCAAGGCGGAGATCGCGAATAAGCAGAAAGCGACCCT
GGTGTGCCTGGCGAGGGGCTTCTTTCCCGATCACGTGGAGCTGTCCTGGTGGGTGAACGGC
AAAGAGGTGCACTCTGGCGTGTGCACAGACCCTCAGGCGTACAAGGAGAGCAATTACTCCT
ATTGTCTGTCTAGCAGACTGAGGGTGAGCGCGACCTTTTGGCACAACCCCCGGAATCACTT
CCGCTGCCAGGTGCAGTTTCACGGCCTGTCCGAGGAGGATAAATGGCCTGAGGGCTCTCCA
AAGCCCGTGACACAGAATATCAGCGCGGAGGCGTGGGGAAGAGCGGACTGTGGCATTACAA
GCGCGTCCTATCAGCAGGGCGTGCTGTCCGCGACCATCCTGTACGAGATTCTGCTGGGCAA
GGCGACACTGTATGCGGTGCTGGTGTCCACCCTGGTGGTCATGGCGATGGTGAAGAGGAAA
AACTCTCGGGCGAAACGCTCTGGAAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGTG
ACGTGGAGGAGAATCCCGGCCCTATGGATTGGACCTGGATTCTGTTTCTGGTGGCCGCTGC
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CACAAGAGTGCACAGCAACTGGGTGAATGTGATCAGCGACCTGAAGAAGATCGAGGATCTG
ATCCAGAGCATGCACATTGATGCCACCCTGTACACAGAATCTGATGTGCACCCTAGCTGTA
AAGTGACCGCCATGAAGTGTTTTCTGCTGGAGCTGCAGGTGATTTCTCTGGAAAGCGGAGA
TGCCTCTATCCACGACACAGTGGAGAATCTGATCATCCTGGCCAACAATAGCCTGAGCAGC
AATGGCAATGTGACAGAGTCTGGCTGTAAGGAGTGTGAGGAGCTGGAGGAGAAGAACATCA
AGGAGTTTCTGCAGAGCTTTGTGCACATCGTGCAGATGTTCATCAATACAAGCTCTGGCGG
AGGATCTGGAGGAGGCGGATCTGGAGGAGGAGGCAGTGGAGGCGGAGGATCTGGCGGAGGA
TCTCTGCAGATTACATGCCCTCCTCCAATGTCTGTGGAGCACGCCGATATTTGGGTGAAGT
CCTACAGCCTGTACAGCAGAGAGAGATACATCTGCAACAGCGGCTTTAAGAGAAAGGCCGG
CACCTCTTCTCTGACAGAGTGCGTGCTGAATAAGGCCACAAATGTGGCCCACTGGACAACA
CCTAGCCTGAAGTGCATTAGAGATCCTGCCCTGGTCCACCAGAGGCCTGCCCCTCCATCTA
CAGTGACAACAGCCGGAGTGACACCTCAGCCTGAATCTCTGAGCCCTTCTGGAAAAGAACC
TGCCGCCAGCTCTCCTAGCTCTAATAATACCGCCGCCACAACAGCCGCCATTGTGCCTGGA
TCTCAGCTGATGCCTAGCAAGTCTCCTAGCACAGGCACAACAGAGATCAGCAGCCACGAAT
CTTCTCACGGAACACCTTCTCAGACCACCGCCAAGAATTGGGAGCTGACAGCCTCTGCCTC
TCACCAGCCTCCAGGAGTGTATCCTCAGGGCCACTCTGATACAACAGTGGCCATCAGCACA
TCTACAGTGCTGCTGTGTGGACTGTCTGCCGTGTCTCTGCTGGCCTGTTACCTGAAGTCTA
GACAGACACCTCCTCTGGCCTCTGTGGAGATGGAGGCCATGGAAGCCCTGCCTGTGACATG
GGGAACAAGCAGCAGAGATGAAGACCTGGAGAATTGTTCTCACCACCTGCGGGCGAAACGC
TCTGGAAGCGGAGCGACCAATTTCAGCCTGCTGAAGCAGGCGGGCGATGTGGAGGAGAACC
CTGGCCCAATGGAGTCCTTTCTGGGCGGCGTGCTGCTGATCCTGTGGCTGCAGGTGGACTG
GGTGAAATCCCAGAAGATCGAGCAGAACTCTGAGGCGCTGAATATTCAGGAGGGCAAGACC
GCGACACTGACCTGCAACTACACAAATTATTCCCCAGCGTACCTGCAGTGGTATAGGCAGG
ACCCAGGCAGGGGACCCGTGTTTCTGCTGCTGATTCGGGAGAATGAGAAGGAGAAAAGAAA
GGAGAGGCTGAAAGTGACCTTCGATACCACACTGAAGCAGTCTCTGTTTCACATCACAGCG
TCTCAGCCAGCGGACAGCGCGACCTACCTGTGCGCGCTGGACATCTACCCTCACGATATGA
GATTCGGCGCGGGCACAAGGCTGACCGTGAAACCAAACATCCAGAATCCCGAGCCTGCGGT
GTACCAGCTGAAGGACCCCCGCTCTCAGGATAGCACACTGTGCCTGTTCACCGACTTTGAT
AGCCAGATCAACGTGCCTAAAACAATGGAGTCCGGCACCTTCATCACCGACAAGTGCGTGC
TGGATATGAAAGCGATGGACTCCAAGTCTAACGGCGCGATCGCGTGGTCCAATCAGACATC
TTTCACCTGCCAGGATATCTTCAAGGAGACAAACGCGACCTATCCTTCCTCTGACGTGCCA
TGTGATGCGACACTGACCGAGAAGAGCTTCGAGACAGACATGAACCTGAATTTTCAGAATC
TGCTGGTCATCGTGCTGAGAATCCTGCTGCTGAAGGTGGCGGGCTTTAATCTGCTGATGAC
ACTGCGGCTGTGGAGTTCC

[00463] The corresponding theoretical polypeptide translation product resulting from each
OREF, not accounting for N-terminal signal sequence cleavage or ribosomal skipping at each P2A

and T2A site, is shown in Table E3.
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Table E3. Polypeptide sequences encoded by SB plasmid ORFs.

PCT/US2022/070690

Plasmid

Amino Acid Translation of ORF

SEQ
1D
NO:

Plasmid
APBTI15

MESFLGGVLLILWLOQVDWVKSQKIEQNSEALNIQEGKTATLTCNYTNYSPAYLOQWYRQDPG
RGPVFLLLIRENEKEKRKERLKVTFDTTLKQSLFHITASQPADSATYLCALDIYPHDMREG
AGTRLTVKPNIQNPEPAVYQLKDPRSQODSTLCLFTDFDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGATIAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDMNLNFQNLLV
IVLRILLLKVAGEFNLLMTLRLWSSRAKRSGSGATNFSLLKQAGDVEENPGPMATRLLCWAA
LCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQNN
GVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGELEFFGEGSRLT
VLEDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTD
POAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVOQFHGLSEEDKWPEGSPKPVTQONISAE
AWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNSRAKRSGSG
EGRGSLLTCGDVEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATL
YTESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCK
ECEELEEKNIKEFLQSEFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCPPPM
SVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTPSLKCIRDPA
LVHQRPAPPSTVTTAGVTPQPESLSPSGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPS
TGTTEISSHESSHGTPSQTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSA
VSLLACYLKSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHL

330

Plasmid
ATBP15

MESFLGGVLLILWLOVDWVKSQKIEQNSEALNIQEGKTATLTCNYTNYSPAYLOWYRQDPG
RGPVFLLLIRENEKEKRKERLKVTFDTTLKQSLFHITASQPADSATYLCALDIYPHDMREG
AGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGATAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDMNLNFQNLLV
IVLRILLLKVAGEFNLLMTLRLWSSRAKRSGSGEGRGSLLTCGDVEENPGPMATRLLCWAAL
CLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFQNNG
VVDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGELFFGEGSRLTV
LEDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGEFFPDHVELSWWVNGKEVHSGVCTDP
QAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQONISAEA
WGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNSRAKRSGSGA
TNEFSLLKQAGDVEENPGPMDWTWILEFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATL
YTESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCK
ECEELEEKNIKEFLOSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCPPPM
SVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTPSLKCIRDPA
LVHQRPAPPSTVTTAGVTPQPESLSPSGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPS
TGTTEISSHESSHGTPSQTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSA
VSLLACYLKSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHL

331

Plasmid
AP15TB

MESFLGGVLLILWLQVDWVKSQKIEQNSEALNIQEGKTATLTCNYTNYSPAYLOWYRQDPG
RGPVFLLLIRENEKEKRKERLKVTFDTTLKQSLFHITASQPADSATYLCALDIYPHDMREG
AGTRLTVKPNIONPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGAIAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDMNLNFQNLLV
IVLRILLLKVAGENLLMTLRLWSSRAKRSGSGATNFSLLKQAGDVEENPGPMDWTIWILEFLVYV
AAATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCFLLELQVISLE
SGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEKNIKEFLOSFVHIVOMEINTS
SGGGSGGGGSGGGGSGGGGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGEKR
KAGTSSLTECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPSG
KEPAASSPSSNNTAATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTA
SASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAMEALP
VIWGTSSRDEDLENCSHHLRAKRSGSGEGRGSLLTCGDVEENPGPMATRLLCWAALCLLGA
ELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFONNGVVDDS
QLPKDREFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGELFFGEGSRLTVLEDLR
NVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKE
SNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSPKPVTQONISAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS

332

Plasmid
AT15PB

MESFLGGVLLILWLQVDWVKSQKIEQNSEALNIQEGKTATLTCNYTNYSPAYLOWYRQDPG
RGPVFLLLIRENEKEKRKERLKVTFDTTLKQSLFHITASQPADSATYLCALDIYPHDMREG

333
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Amino Acid Translation of ORF

SEQ
ID
NO:

AGTRLTVKPNIONPEPAVYQLKDPRSQDSTLCLETDFDSQINVPKTMESGTFITDKCVLDM
KAMDSKSNGAIAWSNQTSFTCODIFKETNATYPSSDVPCDATLTEKSFETDMNLNFQNLLV
IVLRILLLKVAGENLLMTLRLWSSRAKRSGSGEGRGSLLTCGDVEENPGPMDWTWILFLVA
AATRVHSNWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCFLLELQVISLES
GDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEKNIKEFLOSFVHIVQMEFINTSS
GGGSGGGGSGGGGSGGGGSGGGSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGEFKRK
AGTSSLTECVLNKATNVAHWTTPSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPSGK
EPAASSPSSNNTAATTAAIVPGSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTAS
ASHQPPGVYPQGHSDTTVAISTSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAMEALPV
TWGTSSRDEDLENCSHHLRAKRSGSGATNFSLLKQAGDVEENPGPMATRLLCWAALCLLGA
ELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQGPKLLIQFONNGVVDDS
QLPKDREFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGELFFGEGSRLTVLEDLR
NVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNGKEVHSGVCTDPQAYKE
SNYSYCLSSRLRVSATFWHNPRNHFRCQVOQFHGLSEEDKWPEGSPKPVTQONISAEAWGRAD
CGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRKNS

Plasmid
BPATI15

MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQG
PKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGE
LFFGEGSRLTVLEDLRNVTPPKVSLFEPSKAETANKQKATLVCLARGFFPDHVELSWWVNG
KEVHSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCOQVQFHGLSEEDKWPEGSP
KPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRK
NSRAKRSGSGATNEFSLLKQAGDVEENPGPMESFLGGVLLILWLQVDWVKSQKIEQNSEALN
IQEGKTATLTCNYTNYSPAYLOWYRQDPGRGPVFLLLIRENEKEKRKERLKVTFDTTLKQS
LEFHITASQPADSATYLCALDIYPHDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLC
LETDEFDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQDIFKETNATY
PSSDVPCDATLTEKSFETDMNLNEFONLLVIVLRILLLKVAGEFNLLMTLRLWSSRAKRSGSG
EGRGSLLTCGDVEENPGPMDWTWILFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATL
YTESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCK
ECEELEEKNIKEFLQSEFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLOQITCPPPM
SVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTPSLKCIRDPA
LVHQRPAPPSTVTTAGVTPQPESLSPSGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPS
TGTTEISSHESSHGTPSQTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSA
VSLLACYLKSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHL

334

Plasmid
BTAP15

MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQG
PKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGE
LEFFGEGSRLTVLEDLRNVTPPKVSLFEPSKAETANKQKATLVCLARGFFPDHVELSWWVNG
KEVHSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCOQVQFHGLSEEDKWPEGSP
KPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRK
NSRAKRSGSGEGRGSLLTCGDVEENPGPMESFLGGVLLILWLQVDWVKSQKIEQNSEALNT
QEGKTATLTCNYTNYSPAYLQWYRQDPGRGPVFLLLIRENEKEKRKERLKVTFDTTLKQSL
FHITASQPADSATYLCALDIYPHDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLCL
FTDEDSQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSEFTCQDIFKETNATYP
SSDVPCDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGENLLMTLRLWS SRAKRSGSGA
TNEFSLLKQAGDVEENPGPMDWTWILEFLVAAATRVHSNWVNVISDLKKIEDLIQSMHIDATL
YTESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCK
ECEELEEKNIKEFLOSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGGSLQITCPPPM
SVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTPSLKCIRDPA
LVHQRPAPPSTVTTAGVTPQPESLSPSGKEPAASSPSSNNTAATTAATIVPGSQLMPSKSPS
TGTTEISSHESSHGTPSQTTAKNWELTASASHQPPGVYPQGHSDTTVAISTSTVLLCGLSA
VSLLACYLKSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHL

335

Plasmid
BP15TA

MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQG
PKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGE
LEFGEGSRLTVLEDLRNVTPPKVSLFEPSKAETANKQKATLVCLARGFFPDHVELSWWVNG
KEVHSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCQVQFHGLSEEDKWPEGSP
KPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRK
NSRAKRSGSGATNFSLLKQAGDVEENPGPMDWTWI LFLVAAATRVHSNWVNVISDLKKIED
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Plasmid

Amino Acid Translation of ORF

SEQ
1D
NO:

LIQSMHIDATLYTESDVHPSCKVTAMKCEFLLELQVISLESGDASIHDTVENLIILANNSLS
SNGNVTESGCKECEELEEKNIKEFLQSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGG
GSLQITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWT
TPSLKCIRDPALVHQRPAPPSTVITAGVIPQPESLSPSGKEPAASSPSSNNTAATTAAIVP
GSQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQPPGVYPQGHSDTTVAIS
TSTVLLCGLSAVSLLACYLKSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHLRAK
RSGSGEGRGSLLTCGDVEENPGPMESFLGGVLLILWLOVDWVKSQKIEQNSEALNIQEGKT
ATLTCNYTNYSPAYLOQWYRQDPGRGPVEFLLLIRENEKEKRKERLKVTEFDTTLKQSLFHITA
SQPADSATYLCALDIYPHDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLCLETDED
SQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCODIFKETNATYPSSDVP
CDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGFNLLMTLRLWSS

Plasmid
BTI15PA

MATRLLCWAALCLLGAELTEAGVAQSPRYKIIEKRQSVAFWCNPISGHATLYWYQQILGQG
PKLLIQFONNGVVDDSQLPKDRFSAERLKGVDSTLKIQPAKLEDSAVYLCASSLDPGDTGE
LEFFGEGSRLTVLEDLRNVTPPKVSLFEPSKAEIANKQKATLVCLARGFFPDHVELSWWVNG
KEVHSGVCTDPQAYKESNYSYCLSSRLRVSATFWHNPRNHFRCOQVQFHGLSEEDKWPEGSP
KPVTONISAEAWGRADCGITSASYQQGVLSATILYEILLGKATLYAVLVSTLVVMAMVKRK
NSRAKRSGSGEGRGSLLTCGDVEENPGPMDWTWI LELVAAATRVHSNWVNVISDLKKIEDL
IQSMHIDATLYTESDVHPSCKVTAMKCFLLELQVISLESGDASTIHDTVENLITILANNSLSS
NGNVTESGCKECEELEEKNIKEFLOQSFVHIVOMFINTSSGGGSGGGGSGGGGSGGGGSGGG
SLOITCPPPMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTT
PSLKCIRDPALVHQRPAPPSTVITAGVTPQPESLSPSGKEPAASSPSSNNTAATTAAIVPG
SQLMPSKSPSTGTTEISSHESSHGTPSQTTAKNWELTASASHQPPGVYPQGHSDTTVAIST
STVLLCGLSAVSLLACYLKSRQTPPLASVEMEAMEALPVTWGTSSRDEDLENCSHHLRAKR
SGSGATNFSLLKQAGDVEENPGPMESFLGGVLLILWLQVDWVKSQKIEQNSEALNIQEGKT
ATLTCNYTNYSPAYLOQWYRQDPGRGPVFLLLIRENEKEKRKERLKVTEFDTTLKQSLFHITA
SQPADSATYLCALDIYPHDMRFGAGTRLTVKPNIQNPEPAVYQLKDPRSQDSTLCLETDED
SQINVPKTMESGTFITDKCVLDMKAMDSKSNGAIAWSNQTSFTCQDIFKETNATYPSSDVP
CDATLTEKSFETDMNLNFONLLVIVLRILLLKVAGFNLLMTLRLWSS
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[00464]

For control purposes, three additional SB transposon plasmids were prepared. Plasmid

15 contains a monocistronic expression cassette, Cassette 15, encoding mbIL15. Plasmid APB

contains a bicistronic expression cassette, Cassette APB, encoding TCRa (5”) and TCRp (3”) with

an intervening fP2A element. Plasmid BPA contains a bicistronic expression cassette, Cassette

BPA, encoding TCRp (57) and TCRa (3°) with an intervening fP2A element. These expression

cassettes, including suitable transcriptional regulatory elements, were inserted between the ITRs

of SB transposon plasmids. The 5’ to 3” order of elements in the ORF of each control expression

cassette and SB Plasmid is shown in Table E4, and schematics of the ORFs of these three

expression cassettes are shown in FIG. 2B.

Table E4. Control SB transposon plasmids.

Plasmid Name Cassette Name Order of Elements (5’ to 3°)
Plasmid 15 Cassette 15 mbIL15

Plasmid APB Cassette APB TCRa-fP2A-TCRp

Plasmid BPA Cassette BPA TCRB-fP2A-TCRa,
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[00465] A plasmid encoding SB11 transposase, Plasmid TA, was also constructed.
6.2  Example 2: Generation and Evaluation of T Cells

[00466] This Example describes the generation and evaluation of T cells co-expressing TCRa,
TCRp, and mbIL15 from the plasmids described in Example 1. A schematic of the gene transfer
process for both double transposition (using separate plasmids encoding TCRow/TCRp and
mblIL15) and single transposition (using a tricistronic plasmid encoding TCRo/TCRp and mbIL15
together) is shown in FIG. 3.

[00467] Briefly, peripheral blood mononuclear cells (PBMCs) were enriched from
leukapheresis product obtained from a normal donor (Discovery Life Sciences, Austin, TX). The
resulting PBMCs were collected, cryopreserved, and stored in the vapor phase of a liquid nitrogen
tank.

[00468] To generate the TCR-T cells described in this Example 2, the plasmids described in
Example 1 were electroporated into the enriched PBMCs. Briefly, cryopreserved PBMCs were
thawed, resuspended in supplemented media, and incubated in a 37°C/5% CO; incubator for one
hour. The PBMC test articles listed in Table ES were then prepared.

Table ES. PBMC test articles.

Group | Name Description

1 NT cells Non-transposed PBMCs

2 mblIL15 cells PBMCs transposed with Plasmid 15 and Plasmid TA

3 APB cells PBMCs transposed with Plasmid APB and Plasmid TA

4 BPA cells PBMCs transposed with Plasmid BPA and Plasmid TA

5 APB+15 cells PBMCs transposed with Plasmid APB, Plasmid 15, and Plasmid TA
6 BPA+15 cells PBMCs transposed with Plasmid BPA, Plasmid 15, and Plasmid TA
7 APBTI15 cells PBMCs transposed with Plasmid APBT15 and Plasmid TA

8 ATBP15 cells PBMCs transposed with Plasmid ATBP15 and Plasmid TA

9 AP15TB cells PBMCs transposed with Plasmid AP15TB and Plasmid TA

10 ATI5PB cells PBMCs transposed with Plasmid AT15PB and Plasmid TA

11 BPATIS cells PBMCs transposed with Plasmid BPAT15 and Plasmid TA

12 BTAP1S5 cells PBMCs transposed with Plasmid BTAP15 and Plasmid TA

13 BP15TA cells PBMCs transposed with Plasmid BP15TA and Plasmid TA

14 BTI15PA cells PBMCs transposed with Plasmid BT15PA and Plasmid TA

[00469]  Test articles were prepared as follows:

[00470] Group 1: Rested cells were harvested, spun down, resuspended in supplemented media,

and incubated in a 37°C/5% CO> incubator overnight.

[00471] Groups 2-14: Rested cells were harvested, spun down, resuspended in electroporation

buffer together with the plasmids listed in Table ES, and electroporated. Following
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electroporation, cell suspensions were collected, transferred to supplemented media, and incubated
in a 37°C/5% COs incubator overnight.

[00472] Within 24 hours post-electroporation (Day 1), the cells were harvested from culture,
counted, and sampled by flow cytometry to determine mbIL 15 and TCR transgene expression.
Briefly, up to 1x10° cells of each test article were stained with human Fc Block (BD Biosciences
564220) first to reduce background staining for 10 minutes at room temperature. Cell suspensions
were further stained with fluorochrome conjugated antibodies (listed in Table 1) diluted in
Brilliant Stain Buffer (BD Biosciences 566349) for 30 minutes at 4°C. TCR expression was
detected using PerCP-Cy5.5 conjugated anti-mouse TCR[ antibody specific for the murine
constant region of TCRf. Other fluorescently conjugated antibodies used included: CD3 (Clone
OKT-3), IL-15 (34559), CD8 (Clone RPA-T8), and Invitrogen violet live/Dead dye (Table E6).
Table E6. Fluorescently Conjugated Antibodies.

Antibody Target | Clone Fluorophore Company & Cat #
Live/Dead Pacific Blue Invitrogen 1L.34955A
Human CD3 OKT3 BVS5I10 Biolegend 317332
Human CD8 RPA-TS8 PE-Cy7 BD Biosciences 557746
Human IL-15 34559 PE R&D Systems IC2471P
Mouse TCR H57-597 | PerCP-Cy5.5 BD Biosciences 560657

[00473] Cells were washed with FACS buffer (PBS, 2% FBS, 0.1% sodium azide). Data were
acquired using an NovoCyte Quanteon flow cytometer system (Agilent) and analyzed with FlowJo
software (version 10.7.1; TreeStar, Ashland, OR) to determine the percentage of each transgenic
subpopulation (mbIL15'mTCR*, mbIL15™#mTCR", mbIL15"mTCR"™ mbIL15"#mTCR"¥)
present in each test article. Unless described otherwise, transgene expression was assessed on gated
cell events, singlets, viable events, and CD3+ cells.

[00474] Results of flow cytometry are shown in FIG. 4 and Table E7.

Table E7. Day 1 post-electroporation specifications and transgene expression of genetically

modified T cells.

Group | Name Viability | mbIL15* mTCR* mbIL15*mTCR*
(%) (% CD3%) | (% CD3") | (% CD3%)
1 NT cells 97.5 N/A N/A N/A
2 mblL15 cells 83.9 33.4 N/A N/A
3 APB cells 68.3 N/A 18.6 N/A
4 BPA cells 754 N/A 26.1 N/A
5 APB+15cells | 65.7 11.5 9.99 5.07
6 BPA+15cells | 78.5 20.7 23.0 152
7 APBTI15 cells | 78.0 9.91 219 7.60
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Group | Name Viability | mbIL15* |[mTCR* | mbIL15'mTCR"
(%) (% CD3") | (% CD3") | (% CD3%
8 ATBPIS cells | 82.7 13.9 29.1 11.1
9 API5TB cells | 84.1 9.45 20.6 6.05
10 ATI5PB cells | 81.6 12.6 23.2 8.58
11 BPATIS cells | 64.3 3.41 8.88 2.11
12 BTAPIS cells | 73.8 8.66 20.9 5.47
13 BP1STA cells | 83.7 13.3 29.9 9.52
14 BT15PA cells | 74.5 6.68 12.9 3.12

6.3  Example 3: Generation and Evaluation of Expanded T Cells

[00475] This Example describes the generation and evaluation of T cells co-expressing TCRa,
TCR, and mbIL15 from the plasmids described in Example 1. TCR-T cells described in this
Example 3 were generated similarly to those described in Example 2 except as indicated below.
[00476] Briefly, cryopreserved PBMCs were thawed, resuspended in supplemented media (IL-
7 +1L-15), and incubated in a 37°C/5% COz incubator for one hour.

[00477] Testarticles as listed above in Table ES were then prepared as follows:

[00478] Group 1: Rested cells were harvested, spun down, resuspended in recovery media
(50:50 media containing IL-7 + IL-15 + n-acetylcysteine (NAC)), and incubated in a 37°C/5%
CO; incubator overnight.

[00479]  Groups 2-14: Rested cells were harvested, spun down, resuspended in electroporation
buffer together with the plasmids listed in Table ES, and electroporated. Following
electroporation, cell suspensions were collected, transferred to recovery media (50:50 media
containing IL-7 + IL-15 + NAC), and incubated in a 37°C/5% CO> incubator overnight.

[00480]  Groups 3-14: Within 24 hours post-electroporation (Day 1), mTCR positive (mTCR+)
cells were isolated using mTCR antibody and MACS® Cell Separation system (Miltenyi Biotec).
Live cells from groups 1 & 2 and live TCR+ enriched cells from groups 3-14 were transferred to
G-REX® culture plates (Wilson Wolf Manufacturing) and incubated with a first expansion media
(50:50 media containing IL-21 + IL-7) with irradiated allogeneic feeder cells and OKT3 antibody.
Cells were fed regularly with cytokines. After 13 days of first phase expansion, cells were
harvested, and expression of mTCR and mbIL15 was detected on CD3+ gated population with
mouse TCR beta antibody and IL-15 antibody as described in Example 2. Cell count and viability
was accessed with a NC3000 cell counter. Unless described otherwise, transgene expression was

assessed on gated cell events, singlets, viable events, and CD3+ cells.
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[00481] Expression of mTCR and mbIL 15 and cell viability was assessed for each test article
at two separate time points: 1) after electroporation (Day 1), and 2) after first expansion phase
(Day 13).

[00482] TCR expression after electroporation (Day 1) is shown in FIG. SA-5B. FIG. 5A
provides representative TCR expression data from each test article. FIG. SB provides TCR
expression data from three donors presented as % mTCR+ cells out of CD3+ cells.

[00483] TCR and mbIL15 expression after first phase expansion (Day 13) is shown in FIG.
6A-6C. FIG. 6A provides representative TCR and mbIL 15 expression data from each test article.
FIG. 6B provides TCR expression data from three donors presented as % mTCR+ cells out of
CD3+ cells and FIG. 6C provides % TCR+mbIL 15+ cells out of CD3+ cells.

[00484] TCR+ and TCR+mbIL15+ cell number was also assessed after first phase expansion
(Day 13) as shown in FIG. 7A-7B. FIG. 7A provides TCR expression data from three donors
presented as total number of mMTCR+ T cells and FIG. 7B provides total number of TCR+mbIL15+
T cells.

[00485] Cell viability after electroporation (Day 1) and after first phase expansion (Day 13) is
shown in FIG. 8A & 8B, respectively.

[00486] The transgene expression data and cell count data demonstrate that BP15TA and
AP15TB are the most potent candidates to have mbIL15+TCR+ T cells with the highest level of
TCR and mbIL 15 expression. Viability data demonstrated that despite of the size of the tricistronic
mbIL15+TCR vectors (Groups 7-14), the viability is similar to the two-vector co-transfection
system (Groups 5 & 0).

[00487] Functionality of the TCR-T cells was also measured following first phase expansion
(Day 13) as described below.

[00488] Activation of TCR-T cells generated by electroporation with different polycistronic
plasmids was assessed. After 13 days of first phase expansion, cells were co-cultured with wild-
type or mutant neoantigen peptide pulsed T2 cells which have endogenous expression of HLA-
A*02:01. After overnight incubation, cells were harvested and induction of 4-1BB molecule on
CD3+CDS8+ cells was detected with 4-1BB antibody. Results are shown in FIG. 9A-9B
demonstrating that mbIL15/TCR-T cells were highly avid and specific to the target neoantigen as
measured by upregulation of 4-1BB co-stimulatory receptor with negligible recognition of wild
type sequence. There was no significant difference in function between the mbIL15/TCR-T cells

generated using different polycistronic plasmids.
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[00489] The level of phosphorylated STATS was also assessed for TCR-T cells electroporated
with different polycistronic plasmids. After 13 days of first phase expansion, cells were washed
and incubated in cytokine-free 50:50 media overnight to stabilize the phosphorylation of STATS.
Phosphorylation of STATS was detected the following day on CD3+ cells using pSTATS (pY694).
Results are shown in FIG. 10 demonstrating that the expressed mbIL15 is functional. IL15
signaling was activated, inducing phosphorylation of STATS (downstream of IL15 receptor).
Phosphorylation of STATS in mbIL15 TCR-T cells generated with different polycistronic
plasmids was not significantly different between plasmids but was increased in all mbIL15
containing plasmids relative to TCR only conditions that lacked mbIL15.

[00490] The level of apoptosis after 9 days of activation was assessed for TCR-T cells
electroporated with different polycistronic plasmids. After 13 days of first phase expansion, cells
were washed and activated with CD3/CD28 Dynabeads® (ThermoFisher) for 9 days. After
activation, apoptosis of CD3+TCR+ cells was monitored with AnnexinV/7ADD kit (Biolegend).
Results are shown in FIG. 11 demonstrating that expression of mbIL15 on CD3+TCR+ cells
inhibited AICD (activation-induced cell death) as measured by fewer cells stained for AnnexinV
and/or PI. This inhibition of AICD was not significantly different between the different
polycistronic plasmids tested, nor was it different from two-vector systems (APB+mbIL15 and
BPA-+mbIL15).

[00491] A second expansion phase was performed as described below and vector copy number
(VCN) following the second expansion phase was assessed. Briefly, T cells from Groups 3-14
were isolated by MACS using mTCR antibodies. T cells from Groups 2-14 were then incubated
with a second expansion media (50:50 media containing IL-21) and irradiated feeder cells and
OKT3 antibody. Cells were fed regularly with cytokines. After 15 days second phase expansion,
cells were harvested and VCN was detected using qPCR as average number of Sleeping Beauty
transgene DNA copy per cell in a sample. Results are shown in Table E8 demonstrating that low
levels of vector were detected in TCR-T cells and mbIL15/TCR-T cells after two rounds of
expansion.

Table E8. Vector Copy Number (VCN) after second expansion phase.

Group | Name VCN
2 mbIL15 cells 03
3 APB cells 0.4
4 BPA cells 1.4
5 APB+15 cells 2.6
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Group | Name VCN
6 BPA+15 cells 2.1
7 APBTI5 cells 4.7
8 ATBP15 cells 4.5
9 API15TB cells 5.3
10 ATI15PB cells 3.9
11 BPAT15 cells 1.5
12 BTAPI15 cells 2.1
13 BP15TA cells 2.3
14 BT15PA cells 2.9

[00492] Conclusion: The series of data described in this example illustrate that BP15TA and
AP15TB are the most potent candidates to generate mbIL15 TCR-T cell with the highest level of
TCR and mbIL15 expression. All plasmids evaluated expressing mbIL15 increased
phosphorylation of STATS indicating the mbIL15 expressed at sufficient levels in T cells to elicit
downstream signaling. Moreover, co-expression of mbIL15 with a transgenic TCR, reduces AICD
following T cell activation. Furthermore, all tricistronic mbIL15/TCR plasmids tested resulted in
acceptable VCN values.

6.4  Example 4: Evaluation of polycistronic TCR constructs with different murine
constant regions.

[00493] This Example evaluates the effect of different murine constant regions on the TCR
constructs described above in Examples 1-3.

[00494] Briefly, the amino acid sequences of the TCRa chain and TCR chain examined here
are identical to the TCRa chain and TCR chain described in Examples 1-3 except that the constant
region of each chain is not cysteine-substituted. Specifically, the TCRo chain was generated by
fusing a human Vo region, including its N-terminal signal sequence (SEQ ID NO: 1006) with a
glutamic acid at position 2, to a murine Co region modified by substituting a leucine at amino acid
position 112, an isoleucine at amino acid position 114, and a valine at amino acid position 115
(SEQ ID NO: 42). The TCRp chain was generated by fusing a human VJ region, including its N-
terminal signal sequence (SEQ ID NO: 2006) with an alanine at position 2, to a murine wild-type
CB (SEQ ID NO: 52). The constructs containing the cysteine-substituted constant domains, as
described in Examples 1-3, are referred to below as the “S version” and the newly-generated
constructs containing the non-cysteine-substituted constant domains are referred to below as the

“N version”. A schematic of these constructs is provided in FIG. 12.
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[00495] The unified plasmids, “NU version” referred to below, vary in the nucleotide sequence
of the TCR constant regions compared to the “N version”. All “NU versions” contain the same
nucleotide sequences encoding the TCR constant regions (Ca and CB); however, the amino acid
sequences of the TCR constant regions encoded by the “NU version” are identical to those of the
“N version.” No other differences exist between the “N version” and “NU version.”

[00496] To generate the TCR-T cells described in this Example 4, the plasmids described above
were electroporated into the enriched PBMCs. Briefly, cryopreserved PBMCs were thawed,
exchanged into 50:50 media and electroporated. The PBMC test articles listed in Table E9 were
then prepared. Where it is indicated that cells were transposed, cells were co-electroporated with
the indicated plasmid and plasmid TA.

Table E9. PBMC test articles.

Group | Name Description

2.1 NT cells Non-transposed PBMCs

22 BPA cells PBMCs transposed with Plasmid BPA

23 BPA-N cells PBMCs transposed with N version of Plasmid BPA

2.4 AP15TB cells PBMCs transposed with Plasmid AP15TB

2.5 BPI5TA cells PBMCs transposed with Plasmid BP15TA

2.6 AP15TB-N cells | PBMCs transposed with N version of Plasmid AP15TB

2.7 BP15TA-N cells | PBMCs transposed with N version of Plasmid BP15TA

2.8 API5TB-NU PBMCs transposed with unified N version of Plasmid AP15TB
cells

2.9 BPISTA-NU PBMCs transposed with unified N version of Plasmid BP15TB
cells

[00497] Test articles were prepared as follows:

[00498] Group 2.1: Cells were harvested, spun down, resuspended in recovery media (50:50
media containing IL-7 + IL-15 + n-acetylcysteine (NAC)), and incubated in a 37°C/5% CO»
incubator overnight.

[00499]  Groups 2.2-2.9: Cells were harvested, spun down, resuspended in electroporation
buffer together with the plasmids listed in Table E9, and electroporated. Following
electroporation, cell suspensions were collected, transferred to recovery media (50:50 media
containing IL-7 + IL-15 + NAC), and incubated in a 37°C/5% CO> incubator overnight.

[00500] Within 24 hours post-electroporation (Day 1), live cells were transferred to G-REX®
culture plates (Wilson Wolf Manufacturing) and incubated with a first expansion media (50:50
media containing IL-21 + IL-7 + IL-12 + T Cell TransAct™). Cells were fed regularly with
cytokines. After 11 days of first phase expansion, TCR+ cells were isolated with mTCR antibody.
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The isolated TCR+ T cells were transferred to G-REX® culture plates (Wilson Wolf
Manufacturing) and incubated with a second expansion media (50:50 media containing 3000
IU/ml of IL-2 + T Cell TransAct™). Cells were fed regularly with cytokines. After 11 or 16 days
of second phase expansion, cells were harvested, and the various assays described below were
performed.

[00501] Transgene expression was assessed for T cells electroporated with different
polycistronic plasmids. On Day 1 (post-electroporation), Day 11 pre-enrichment (post-1% phase
expansion), Day 11 post-enrichment, and Day 22 (post-2"¢ phase expansion), cells were harvested
and the expression of mTCR and mbIL15 was detected on CD3+ gated population with mouse
TCR beta antibody and IL-15Ra antibody. On Day 1 after electroporation the level of TCR
expression was similar between the different versions of polycistronic plasmids (FIG. 13A). Prior
to enrichment on Day 11, TCR expression trended lower in mbIL15/TCR T cells compared to
TCR only; however, TCR expression was comparable post-enrichment on Day 11 (FIG. 13B). On
Day 22, when the cells were harvested, TCR expression was comparable with no notable difference
between “S” and “N” versions of the polycistronic plasmids. Co-expression of TCR and mbIL15
was found to be similar between the different versions of polycistronic plasmids throughout the
process (FIGS. 14-15).

[00502] Fold expansion of total cell count (FIG. 16A-16B) and mTCR+ cell count (FIG. 17A-
17B) was assessed for T cells electroporated with different polycistronic plasmids. Fold expansion
value was calculated as: Cell number on Day 11/ Cell number on Day 1 (FIG. 16A) and Cell
number on Day 22/ Cell number on Day 11 (FIG. 16B). Cells transposed with mbIL15/TCR
tricistronic plasmids tended to expand less than cells transposed with TCR only bicistronic
plasmids during both first and second phase expansion. However, significant degrees of expansion
were achieved in all groups and no difference was seen between the different versions of the
polycistronic plasmids. mTCR+ cell number was calculated as: Total cell number X CD3
population (%) X mTCR population (%).

[00503] The above transgene expression and cell growth data demonstrate that cells generated
using N version and NU versions of the polycistronic plasmids were not phenotypically different
from cells generated using the S version of the polycistronic plasmids.

[00504] To carry out the pSTATS assay, the 4-1BB induction assay, and [FN-y assay described
below, the second expansion phase was extended to 16 days (due to the logistic load).

Phosphorylation of STATS in T cells at Day 27 was detected on CD3+ cells with pSTATS
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(pY694). The pSTATS data shown in FIG. 18 demonstrated that the expressed mbIL15 is
functional. IL15 signaling was activated, inducing phosphorylation of STATS (downstream of
IL15 receptor). Phosphorylation of STATS in mbIL15 TCR-T cells generated with the different
versions of polycistronic plasmids was not significantly different. The levels of phosphorylated
STATS trended higher in cells co-expressing mbIL 15 and TCR compared to those expressing TCR
alone.

[00505] To assess antigen-specific activation of the generated TCR-T cells, overnight co-
culture of the generated TCR-T cells with wild-type or mutant neoantigen pulsed DCs (HLA
matched) was performed after 16 days of second phase expansion and 4-1BB induction and IFN-
v secretion were measured. Induction of 4-1BB on CD3+CD8+ cells was detected with 4-1BB
antibody. Secretion of IFN-y measured by ELISA (Clone 2G1 and B133.5, Thermo Fisher). The
4-1BB induction results shown in FIG. 19A, and IFN-y secretion results shown in FIG. 19B
demonstrate that the function of mbIL15 TCR-T cells generated with different versions of the
polycistronic plasmids was not significantly different.

[00506] The long-term withdrawal (LTWD) assay was performed to examine the transgene
expression, survival and activation of T cells cultured under cytokine-free conditions. The LTWD
assay was performed as follows. The engineered T cells at Day 22 (post-first and second phase
expansion) were transferred to T25 flask and cultured for 4 weeks in cytokine-free media (50:50).
50% of media was exchanged every week. For the control groups (groups 2.2 & 2.3, Table E9),
cells were treated with 300U/ml IL-2 twice a week while exchanging the 50% of media. Flow data
were acquired using an NovoCyte Quanteon flow cytometer system (Agilent) and analyzed with
FlowJo software (version 10.7.1; TreeStar, Ashland, OR). (Data n = 4, pooled from 2 independent
experiments)

[00507]  After 4 weeks LTWD incubation, the expression of mTCR was detected on CD3+ gated
population with mouse TCR beta antibody (FIG. 20A) and cell count and viability were accessed
(FIG. 20B). This mTCR expression and cell count data demonstrated no significant difference
between mbIL15 TCR-T cells generated with different versions of the polycistronic plasmids. The
number of viable cells decreased after long-term cytokine withdrawal in all groups, but cells from
the groups co-expressing mbIL15 and TCR survived 5~6 fold more compared to cells from the
TCR only groups.

[00508] The activation of TCR-T cells after LTWD culture was assessed by 4-1BB induction

and IFN-y secretion after overnight co-culture with wild-type or mutant neoantigen (10png/mL)

242



WO 2022/183167 PCT/US2022/070690

pulsed DCs (HLA matched). As described above, induction of 4-1BB on CDS8+ T cells was
detected with 4-1BB antibody (FIG. 21A-21B) and IFN-y secretion was measured by ELISA
(FIG. 22A-22B). These data demonstrate that mbIL 15 TCR-T cells which survived LTWD culture
retained their specific function and demonstrated more potent activation than T cells from control
TCR only groups (IL-2 treated); however, the function of mbIL15 TCR-T cells generated with
different versions of the polycistronic plasmids was not significantly different.

[00509] Memory phenotype of TCR-T cells electroporated with different polycistronic vectors
was also assessed. T cell memory subsets are defined as: CD45RA+CD45RO+CD62L+CD95+ =
stem cell memory-like (Tscm-like); CD45RA+CD45RO-CD62L+CD95+ = stem cell memory
(Tscm); CDA45RA-CD45RO+CD62L+CD95+ = central memory (Tcm); CD45RA-
CD45RO+CD62L-CD95+ = effector memory (Tem). T cell effector (Teff) are defined as
CD45RA+CD45RO+CD62L-CD95+. The pie charts in FIG. 23A-23C show the mean frequency
of live CD3™ T cell memory and effector subsets at day 11 post-first phase expansion (FIG. 23A),
day 22 post-second phase expansion (FIG. 23B), and after 4 weeks of LTWD culture (FIG. 23C)
in cells transposed with the tested plasmids.

[00510] Memory phenotype data shows the kinetics of TCR-T memory and effector
differentiation. At days 11 and 22 post-expansion, there is no difference between the different
polycistronic TCR plasmids (FIG. 23A-23B). There were more Tscm and Teff cells and fewer
Tem cells in the TCR-T cells expressing mbIL 15 relative to TCR-T cells without mbIL15. After
4 weeks of culture in absence or presence of IL-2, TCR-T cells predominantly differentiated into
Teff cells (over 85%). TCR-T cells expressing mbIL15 cultured for 4 weeks in the absence of
cytokines differentiated into 3 main subsets: Teff, Tscm-like and Tscm cells (FIG. 23C). These
results suggest that mbIL 15 is sufficient to support the Tscm phenotype.

[00511] Conclusions: The mbIL15 TCR-T cells generated from different versions of the
polycistronic plasmids showed comparable features including TCR expression, memory
phenotype, specificity, and IFN-y secretion. This data supports that removal of cysteine-
substitutions in the mouse constant domains used in the first-generation vectors and use of unified
mouse constant regions will not produce any significant changes in the mbIL15 TCR-T cell

product.
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6.5 Example 5: Generation and Evaluation of T cells generated using various tricistronic
TCR/mbIL1S vectors

[00512] This Example describes the evaluation of T cells expressing mbIL15 in combination
with different TCRo/TCRp chains generated using tricistronic vectors as described below. Similar
to the vectors described in Example 4, the tricistronic expression cassettes used in this Example
each include a transcriptional regulatory element operably linked to a polycistronic polynucleotide
that encodes a TCR a chain (referred to herein as “TCRa” or “A”), a TCR P chain (referred to
herein as “TCRp” or “B”), and membrane-bound IL-15/IL-15Ra fusion protein (referred to herein
as “mbIL15” or “15”), each separated by a furin recognition site and either a P2A element or a
T2A element that mediates ribosome skipping to enable expression of separate polypeptide chains.
[00513] The nine TCRs used in this Example are each directed against a different target as
shown in Table E10. The Va amino acid sequences and V[ amino acid sequences for each of the
nine TCRs listed correspond to the sequences provided in Table 6. Each TCR a chain was
generated by fusing the Vo sequence to a murine Ca region modified by substituting a leucine at
amino acid position 112, an isoleucine at amino acid position 114, and a valine at amino acid
position 115 (SEQ ID NO: 42). Each TCRp chain was generated by fusing the V sequence to a
murine wild-type Cp (SEQ ID NO: 52).

Table E10. TCR Targets.

Target Protein Mutation HLA Type TCR
A*02:01 TCROO1
TP53 RI75H DRB1*13:01 TCRO09
' R248W A*68:01 TCROS57
Y220C DRB3*02:02 TCRO16
A*11.01 TCR022
KRAS G12D C*08:02 TCRO064
Gl2V A*11:01 TCRO75
C*01:02 TCROSS
EGFR E746-A750del DPA1*02:01/DPB1*01:01 | TCR077

[00514] For each of the TCRs above, three vectors were constructed and evaluated: 1) TCR
only (BA); 2) A15B; and 3) B15A. The TCR only (BA) vectors contain a bicistronic expression
cassette encoding TCR P chain and TCR « chain separated by a furin recognition site and a P2A
element in the following orientation from 5’ to 3’: TCRB-TCRa. The AP15TB vectors contain a
tricistronic expression cassette encoding TCR a chain, TCR 8 chain, and mbIL15 in the following

orientation from 5’ to 3’: TCRo-mbIL15-TCRB. The BP15TA vectors contain a tricistronic
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expression cassette encoding TCR a chain, TCR 3 chain, and mbIL15 in the following orientation

from 5’ to 3’: TCRB-mbIL15-TCRa..

[00515]

TCR-T cells described in this Example were generated similarly to those described in

Examples 2-4 except as indicated below. Where it is indicated that cells were transposed, cells

were co-electroporated with the indicated plasmid as well as plasmid TA or similar Transposase

expression plasmid unless otherwise stated.

[00516]

Briefly, cryopreserved PBMCs were thawed, resuspended in 50:50 media and placed

in a 37°C/5% COx incubator before electroporation.

[00517] Test articles as listed in Table E11 were then prepared.

Table E11. PBMC test articles.
Group TCR Name Description
3.1 None NT Non-transposed PBMCs
32 TCROO1 BPA-N! PBMCs transposed with TCR001 BPA-N
33 TCROO1 AP15TB-NU? PBMCs transposed with TCR001 AP15TB-NU
34 TCROO1 BP15TA-NU? PBMCs transposed with TCR001 BP15TA-NU
3.5 TCRO57 BPA-N PBMCs transposed with TCR057 BPA-N
3.6 TCRO57 AP15TB-NU PBMCs transposed with TCR057 AP15TB-NU
3.7 TCRO57 BP15TA-NU PBMCs transposed with TCR057 BP15TA-NU
3.8 TCRO09 BPA-N PBMCs transposed with TCR009 BPA-N
39 TCRO09 AP15TB-NU PBMCs transposed with TCR009 AP15TB-NU
3.10 TCRO09 BP15TA-NU PBMCs transposed with TCR009 BP15TA-NU
3.11 TCRO16 BPA-N PBMCs transposed with TCR016 BPA-N
3.12 TCRO16 AP15TB-NU PBMCs transposed with TCR016 AP15TB-NU
3.13 TCRO16 BP15TA-NU PBMCs transposed with TCR016 BP15TA-NU
3.14 None NT Non-transposed PBMCs
3.15 TCR022 BPA-N PBMCs transposed with TCR022 BPA-N
3.16 TCR022 AP15TB-NU PBMCs transposed with TCR022 AP15TB-NU
3.17 TCR022 BP15TA-NU PBMCs transposed with TCR022 BP15TA-NU
3.18 TCRO75 BPA-N PBMCs transposed with TCR075 BPA-N
3.19 TCRO75 AP15TB-NU PBMCs transposed with TCR075 AP15TB-NU
3.20 TCRO75 BP15TA-NU PBMCs transposed with TCR075 BP15TA-NU
3.21 TCROSS BPA-N PBMCs transposed with TCR055 BPA-N
322 TCRO55 AP15TB-NU PBMCs transposed with TCR055 AP15TB-NU
3.23 TCROS5 BP15TA-NU PBMCs transposed with TCR055 BP15TA-NU
3.24 TCRO64 BPA-N PBMCs transposed with TCR064 BPA-N
3.25 TCRO64 AP15TB-NU PBMCs transposed with TCR064 AP15TB-NU
3.26 TCR064 BP15TA-NU PBMCs transposed with TCR064 BP15TA-NU
3.27 None NT Non-transposed PBMCs
3.28 TCRO77 BPA-N PBMCs transposed with TCR077 BPA-N
3.29 TCRO77 AP15TB-NU PBMCs transposed with TCR077 AP15TB-NU
3.30 TCRO77 BP15TA-NU PBMCs transposed with TCR077 BP15TA-NU
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! Generated using the same plasmid as BPA-N group in Example 4.
2 Generated using the same plasmid as AP15TB-NU group in Example 4.
3 Generated using the same plasmid as BP15TA-NU group in Example 4.

[00518] Test articles were prepared in three batches (Batch 1 = Groups 3.1-3.13; Batch 2 =
Groups 3.14-3.26; Batch 3 = Groups 3.27-3.30) as follows:

[00519] Groups 3.1, 3.14, & 3.27: Cells were harvested, spun down, resuspended in recovery
media (50:50 media containing IL-7 + IL-15 + n-acetylcysteine (NAC)), and incubated in a
37°C/5% CO; incubator overnight.

[00520] Groups 3.2-3.13, 3.15-3.26, & 3.28-3.30: Cells were harvested, spun down,
resuspended in electroporation buffer together with the plasmids listed in Table E10, and
electroporated. Following electroporation, cell suspensions were collected, transferred to recovery
media (50:50 media containing IL-7 + IL-15 + NAC), and incubated in a 37°C/5% COz incubator
overnight.

[00521] Within 24 hours post-electroporation (Day 1), live cells were transferred to G-REX®
culture plates (Wilson Wolf Manufacturing) and incubated with a first expansion media (50:50
media containing IL-21 + IL-7 + IL-12 + T Cell TransAct™). Cells were fed regularly with
cytokines. After 11 days of first phase expansion, TCR+ cells were isolated with mTCR antibody.
The isolated TCR+ T cells were transferred to G-REX® culture plates (Wilson Wolf
Manufacturing) and incubated with a second expansion media (50:50 media containing 3000U/ml
of IL-2 + T Cell TransAct™). During this second expansion phase, cells were fed regularly with
cytokines. After 11 or 16 days of second phase expansion, cells were harvested, and the various
assays described below were performed.

[00522] Transgene expression was assessed for T cells electroporated with different
polycistronic plasmids. On Day 1 (post-electroporation), Day 11 (post-1% phase expansion) and
Day 22 (post-2™ phase expansion), cells were harvested and the expression of mTCR and mbIL15
was detected on CD3+ gated population with mouse TCR beta antibody and IL-15Ra antibody.
The results are shown in FIGS. 24-28.

[00523] Fold expansion of total cell count and mTCR+ cell count was assessed for T cells
electroporated with different polycistronic plasmids. Fold expansion value was calculated as: Cell
number on Day 11/ Cell number on Day 1 and Cell number on Day 22/ Cell number on Day 11.
mTCR+ cell number was calculated as: Total cell number X CD3 population (%) X mTCR
population (%). The results are shown in Table E12.
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Table E12. Fold expansion of total cells and mTCR+ cell count during first and second
expansion phases.

Fold Expansion (FE)
Total Cell mTCR+ Cell
First expansion |Second expansion| First expansion | Second expansion
Mean | SEM | Mean SEM | Mean | SEM Mean SEM
TCRO001-BPA-N 83.86 | 19.60| 121.97 | 11.81 | 6.11 2.09 | 171.56 9.57
1 TCRO001-AP15TB-NU 66.89 | 13.09 | 107.01 | 20.38 | 18.38 | 9.60 | 101.00 17.14
TCR001-BP15TA-NU 62.93 [17.70| 108.50 | 20.15 | 19.04 | 7.72 | 104.08 16.79
TCR057-BPA-N 98.21 | 36.03| 110.40 | 7.05 816 | 473 | 146.17 13.45
2 TCR057-AP15TB-NU 58.90 | 16.21 | 107.38 | 16.76 | 17.34 | 9.77 | 104.42 16.05
TCR057-BP15TA-NU 58.78 | 16.21| 108.69 | 3.91 | 1419 | 6.44 | 104.04 3.64
TCR009-BPA-N 104.97 | 30.03 | 142.34 | 25.63 | 11.62| 4.92 | 154.58 28.38
3 TCRO009-AP15TB-NU 5168 | 13.48| 9538 | 13.31 | 2476 | 1275 | 83.83 16.19
TCR009-BP15TA-NU 4999 | 470 | 7543 | 1092 | 7.03 | 3.49 77.03 17.45
TCR016-BPA-N 87.13 | 9.63 | 127.79 | 25.67 | 17.38| 529 | 142.91 26.78
4 TCR016-AP15TB-NU 6146 | 12.58| 9542 | 16.34 | 26.02 | 18.67 | 82.78 10.34
TCR016-BP15TA-NU 66.33 [ 1542 | 93.38 | 14.09 | 23.39 | 15.51 83.30 14.44
TCR022-BPA-N 85.99 | 6.51 | 169.56 | 16.12 | 8.39 | 1.15 | 202.20 37.63
5 TCR022-AP15TB-NU 5911 | 590 | 9536 | 1247 | 1221 | 1.59 | 102.12 2210
TCR022-BP15TA-NU 63.98 | 528 | 120.10 | 17.30 | 11.70| 1.79 | 161.60 69.66
TCRO075-BPA-N 89.45 | 6.14 | 182.86 | 15.27 | 9.12 | 0.75 | 207.74 21.54
6 TCR075-AP15TB-NU 63.30 | 7.06 | 106.07 | 14.15 | 12.71 | 2.11 102.37 3240
TCR075-BP15TA-NU 59.06 | 5.91 | 107.40 | 20.65 | 10.57 | 247 | 114.25 43.15
TCR055-BPA-N 7821 | 3.52 | 16543 | 2540 | 6.05 | 1.34 | 198.11 98.27
7 TCR055-AP15TB-NU 5884 | 1.25 | 9598 | 18.09 | 10.28 | 1.79 67.59 20.05
TCR055-BP15TA-NU 5915 | 6.69 | 87.57 | 13.96 | 8.76 | 2.03 78.66 25.73
TCR064-BPA-N 86.10 | 10.54 | 177.48 | 15.01 | 847 | 148 | 212.18 55.16
8 TCR064-AP15TB-NU 5546 | 595 | 120.98 | 12.99 | 1261 | 1.78 | 162.44 67.74
TCR064-BP15TA-NU 5066 | 4.38 | 110.54 | 16.75 | 9.78 | 1.98 | 137.63 59.08
TCRO077-BPA-N 9168 | 6.43 | 21714 | 17.84 | 1272 | 526 | 332.66 29.27
9 TCRO77-AP15TB-NU 5710 | 5.54 | 97.22 | 1345 | 1666 | 7.28 75.79 4.98
TCRO077-BP15TA-NU 63.14 | 3.27 | 94.38 | 19.73 [ 13.41| 3.60 75.86 14.16

Group

[00524]  Cells generated using the polycistronic plasmids containing different TCR sequences
were not phenotypically different from each other as demonstrated by transgene expression and
cell growth data.

[00525] Toassess activation of the generated TCR-T cells, overnight co-culture of the generated
TCR-T cells with wild-type or mutant neoantigen pulsed DCs (HLA matched) was performed after
16 days second phase expansion and 4-1BB induction and IFN-y secretion were measured.
Induction of 4-1BB on CD3+CD8+ cells was detected with 4-1BB antibody. Secretion of IFN-y
measured with the ELISA antibody pair. The 4-1BB induction results are shown in FIG. 29A-291
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and IFN-y secretion results are shown in FIG. 30A-301. The results demonstrate that when
challenged with their cognate neoantigen, mbIL-15 TCR-T cells were highly avid and specific to
the target neoantigens as measured by upregulation of 4-1BB co-stimulatory receptor and secretion
of IFN-y with negligible recognition of wild type sequences.

[00526] All data from electroporation to the second expansion phase of TCR vetting
demonstrated that tricistronic system, expressing TCRo, TCRP and mbIL15 with one plasmid
successfully generated mbIL15 TCR-T cells and the features of the generated mbIL 15 TCR-T cells
are comparable to TCR-T cells in terms of transgene expression, cell growth, and functional
specificity (4-1BB induction and IFN-y secretion).

[00527] Cytolytic activity of TCR-T cells was assessed for T cells electroporated with
polycistronic plasmids encoding TCR001 +/- mbIL15 generated as described above (overnight
recovery + 11 days first phase expansion + 11 days second phase expansion) and then harvested
and frozen on Day 22. On experimental day, frozen Day 22 TCR-T cells were thawed and
recovered for 3 days in media containing 3000U/ml of IL-2. Then, the recovered TCR-T cells were
incubated with AU565 (Mut+HLAneg) or Tyk-nu (Mut+HLA+) cells. After overnight incubation,
the remaining T cells were extensively washed, and the extent of viable cells left in the culture
after TCR-specific cytolysis was measured using the Cell Titer Glo luminescence-based assay. The
results are shown in FIG. 31.

[00528]  Specific lysis was calculated from background subtracted values as:

_ [(“Tumor & TCR—T" value — ("TCR— 1" Value + Mean "Tumor" Value))
B "TCR-T" Value - ("TCR—1" Value + Mean “Tumor” Value)
[00529]  Cytolytic activity of TCR-T cells was also assessed for T cells electroporated with

polycistronic plasmids encoding TCR022 +/-mbIL15 or TCRO75 +/- mbIL15 generated as

X 100

described above (overnight recovery + 11 days first phase expansion + 11 days expansion) and
then harvested and frozen on Day 22. On experimental day, frozen Day 22 TCR-T cells were
thawed and recovered for 3 days in media containing 3000U/ml of IL-2. Meantime, Saos-2 cells
were plated in 96 well plate. After overnight incubation, HLA*11:01 plasmid was transfected into
the Saos-2 cells and on the following day, WT or MUT neoantigenic peptides (1ug/ml) were loaded
on the transfected Saos-2 cells for 2 hours. Then, the recovered TCR-T cells were incubated with
the resulting Saos-2 cells overnight. After the overnight incubation, the remaining T cells were
extensively washed, and the extent of viable cells left in the culture after TCR-specific cytolysis

was measured using the CellTiter Glo luminescence-based assay. The results are shown in FIG.
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32A-32B.

[00530]  Specific lysis was calculated from background subtracted values as:

B [( “Peptide loaded tumor & TCR~T" value - ("TCR~T” Value + Mean "Peptide loaded Tumor" Value)

x 100
"TCR-T" Value - ("TCR~1” Value~ Mean “Peptide loaded tumor”™ Value)

The cytolytic activity data demonstrated that mbIL15 TCR-T cells generated using the tricistronic
system exhibited specific lytic activity against target tumor cells.

[00531] The long-term withdrawal (LTWD) assay was performed to examine the transgene
expression, survival and activation of T cells cultured under cytokine-free conditions. The LTWD
assay was performed as follows. The engineered T cells at Day 22 (post first phase and second
phase expansion) were transferred to T25 flask and cultured for 4 weeks in cytokine-free media
(50:50). 50% of media was exchanged every week. For the control TCR only (BA) groups, cells
were treated with 300U/ml IL-2 twice a week while exchanging the 50% of media. Flow data were
acquired using an NovoCyte Quanteon flow cytometer system (Agilent) and analyzed with FlowJo
software (version 10.7.1; TreeStar, Ashland, OR). (Data n = 4, pooled from 2 independent
experiments)

[00532]  After 4 weeks LTWD incubation, the expression of mTCR was detected on CD3+ gated
population with mouse TCR beta antibody (FIG. 33) and cell count and viability were accessed
(FIG. 34A-34C). This mTCR expression and cell count data demonstrated no significant
difference between mbIL 15 TCR-T cells generated with the different polycistronic plasmids. The
number of viable cells decreased after long-term cytokine withdrawal in all groups, but cells from
the groups co-expressing mbIL15 and TCR survived 5-6 fold more compared to cells from the
TCR only groups.

[00533] The activation of TCR-T cells after LTWD culture was assessed by 4-1BB induction
and IFN-y secretion after overnight co-culture with wild-type or mutant neoantigen pulsed DCs
(HLA matched). As described above, induction of 4-1BB on CD3+CD8+ cells was detected with
4-1BB antibody (FIG. 35A-351) and IFN-y secretion was measured with the ELISA antibody pair
(FIG. 36A-36C). A comparison of 4-1BB induction assessed for T cells harvested at Day 27 and
after LTWD is shown in FIG. 37A-371. These data demonstrate that mbIL15 TCR-T cells which
survived LTWD culture are still functional and were more strongly activated than cells from TCR
only groups. The data also demonstrate that after 4 week of cytokine withdrawal (LTWD), mbIL15
TCR-T cells showed even more potent induction of 4-1BB compared to those cells after the second

expansion phase.
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[00534] Memory phenotype of TCR-T cells electroporated with different polycistronic vectors
was also assessed. T cell memory subsets are defined as: CD45RA+CD45RO+CD62L+CD95+ =
stem cell memory-like (Tscm-like); CD45RA+CD45RO-CD62L+CD95+ = stem cell memory
(Tscm); CD4SRA-CD45RO+CD62L+CD95+ = central memory (Tcm); CD45RA-
CD45R0O+CD62L-CD95+ = effector memory (Tem). T cell effector (Teff) are defined as
CD45RA+CD45RO+CD62L-CD95+. The data in Tables E13 and E14 and representative pie
charts in FIGS. 38-40 show the mean frequency of live CD3" T cell memory and effector subsets
at day 11 post-expansion (Table E13 & FIG. 38), day 22 post-expansion (Table E14 & FIG. 39),
and after 4 weeks of LTWD culture (FIGS. 40A-40E) in cells transposed with the tested plasmids.
Table E13. Memory phenotype of engineered T cells at D11.

%Tscm-

Plasmid like % Tscm | %Teff | % Tcm | % Tem
TCRO001-BPA-N 35.8 0.5 10.3 36.5 16.9

1| TCR001-AP15TB-NU 341 0.2 7.3 43.3 151
TCR001-BP15TA-NU 29.0 nd 6.7 46.9 17.2
TCRO057-BPA-N 371 0.4 12.3 31.6 18.6
2 | TCR057-AP15TB-NU 337 0.1 7.7 43.5 15.0
TCR057-BP15TA-NU 314 0.2 6.8 455 16.1
TCRO009-BPA-N 38.3 0.6 11.8 29.9 19.4
3 | TCR009-AP15TB-NU 34.8 0.1 7.1 44.0 14.0
TCRO009-BP15TA-NU 28.5 0.2 6.3 477 17.3
TCRO016-BPA-N 402 0.6 12.6 30.0 16.6
4 | TCR016-AP15TB-NU 328 0.4 6.8 44.8 15.2
TCR016-BP15TA-NU 321 0.3 7.0 451 15.5
TCR022-BPA-N 58.1 2.9 7.5 25.6 59
5 | TCR022-AP15TB-NU 551 0.8 2.4 38.7 3.0
TCR022-BP15TA-NU 56.9 0.7 2.3 374 2.7
TCRO075-BPA-N 59.7 2.8 8.5 23.9 51
6 | TCR075-AP15TB-NU 53.5 0.7 2.1 40.6 3.1
TCRO075-BP15TA-NU 56.8 0.8 2.5 37.2 2.7
TCRO055-BPA-N 55.6 2.5 8.2 27.8 59
7 | TCR055-AP15TB-NU 56.0 0.9 25 38.1 2.5
TCRO055-BP15TA-NU 56.6 0.8 25 373 2.8
TCRO064-BPA-N 57.3 3.3 8.2 25.5 57
8 | TCR064-AP15TB-NU 53.3 0.8 2.5 40.1 3.3
TCR064-BP15TA-NU 54.0 0.6 2.4 39.6 3.4
TCRO077-BPA-N 63.8 3.0 53 22.0 5.8
9 | TCR077-AP15TB-NU 50.7 0.2 3.7 412 4.2
TCRO077-BP15TA-NU 50.7 0.2 4.3 404 4.4
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Table E14. Memory phenotype of engineered T cells at D22.

%Tscm-

Plasmid like % Tscm %Teff % Tem | % Tem
TCRO001-BPA-N 28.8 0.2 23.0 22.8 25.2

1| TCR001-AP15TB-NU 336 0.9 29.8 15.3 204
TCR001-BP15TA-NU 31.2 0.7 28.4 16.9 22.8
TCRO057-BPA-N 31.2 0.2 22.7 23.1 22.8

2 | TCR057-AP15TB-NU 335 04 28.1 18.0 20.0
TCR057-BP15TA-NU 344 0.7 28.5 16.5 19.9
TCRO009-BPA-N 26.3 0.1 19.0 27.7 26.9

3 | TCR009-AP15TB-NU 34.7 0.2 29.4 15.3 19.4
TCRO009-BP15TA-NU 27.5 0.8 32.9 12.7 26.1
TCR016-BPA-N 30.7 0.1 22.1 23.3 23.8
4 | TCR016-AP15TB-NU 353 0.8 29.6 14.1 20.2
TCR016-BP15TA-NU 334 0.8 28.9 14.7 22.2
TCR022-BPA-N 28.7 0.1 15.3 31.8 24.1

5 | TCR022-AP15TB-NU 32.3 0.7 221 251 19.8
TCR022-BP15TA-NU 304 0.5 22.8 241 22.2
TCRO075-BPA-N 26.9 0.2 15.6 334 23.9
6 | TCR075-AP15TB-NU 31.7 0.7 22.6 22.3 227
TCRO075-BP15TA-NU 314 0.5 23.9 22.2 22.0
TCRO055-BPA-N 22.9 0.2 14.9 35.1 26.9
7 | TCR055-AP15TB-NU 28.8 0.5 27.5 19.7 23.5
TCR055-BP15TA-NU 28.8 0.4 25.7 20.2 24.9
TCR064-BPA-N 241 0.1 13.9 34.3 27.6
8 | TCR064-AP15TB-NU 28.7 0.3 21.1 25.8 24.1
TCR064-BP15TA-NU 28.8 0.6 22.5 23.6 24.5
TCRO077-BPA-N 343 0.3 27.8 19.2 18.4
9 | TCR077-AP15TB-NU 37.8 2.2 34.8 10.7 14.6
TCRO077-BP15TA-NU 37.8 1.9 36.4 10.1 13.8

[00535] Memory phenotype data shows the kinetics of TCR-T memory and effector
differentiation. The addition of mbIL15 to TCR-T cells resulted in changes to the memory
phenotype in the expanded product to contain fewer central memory cells (Tcm) and more effector
(Teff) and stem cell memory (Tscm) populations relative to conventional TCR-T cells. After 4
weeks of culture in presence of IL-2, TCR-T cells predominantly differentiated into Teff cells.
TCR-T cells expressing mbIL15 cultured for 4 weeks in the absence of cytokines differentiated
into 3 main subsets: Teff, Tscm-like and Tscm cells. These results suggest that mbIL 15 is sufficient

to guide T cell differentiation to the Tscm phenotype.
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[00536] Conclusions: mbIL15 TCR-T cells were successfully generated using 18 different
constructs (2 different orientations; AP15TB and BP15TA X 9 TCRs). The addition of mbIL15 to
TCR-T cells resulted in changes to the memory phenotype in the expanded product to contain
fewer central memory cells (Tecm) and more effector (Teff) and stem cell memory (Tscm)
populations relative to conventional TCR-T cells. Furthermore, long-term withdrawal of cytokine
support (LTWD) demonstrated survival of a fraction of mbIL15 TCR-T cells which was
significantly higher than survival of TCR-T cells lacking mbIL15. Functional and phenotypic
evaluation of the persistent mbIL15 TCR-T cells revealed that they retained their functional
neoantigen specificity and potency while displaying a preponderance of Tscm TCR-T cells capable
of regenerating TCR-T cell effector pools. This suggested that mbIL.15 TCR-T cells could likely
establish long-lived tumor-specific TCR-T cells that potentially overcome suppression by the
tumor microenvironment or other negative regulators. This non-clinical data supports clinical
application of mbILL.15 TCR-T cell platform and provides evidence that this strategy could result

in improved efficacy for cancer treatment.

* * *

[00537] The invention is not to be limited in scope by the specific embodiments described
herein. Indeed, various modifications of the invention in addition to those described will become
apparent to those skilled in the art from the foregoing description and accompanying figures. Such
modifications are intended to fall within the scope of the appended claims.

[00538]  All references (e.g., publications or patents or patent applications) cited herein are
incorporated herein by reference in their entireties and for all purposes to the same extent as if
each individual reference (e.g., publication or patent or patent application) was specifically and
individually indicated to be incorporated by reference in its entirety for all purposes.

Other embodiments are within the following claims.
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WHAT IS CLAIMED:

1. A recombinant vector comprising a polycistronic expression cassette, wherein the
polycistronic expression cassette comprises a transcriptional regulatory element operably
linked to a polycistronic polynucleotide that comprises:

a. a first polynucleotide sequence that encodes a T cell receptor (TCR) alpha chain

comprising an alpha chain variable (Va) region and an alpha chain constant (Ca)

region,
b. a second polynucleotide sequence that comprises a first 2A element;
C. a third polynucleotide sequence that encodes a TCR beta chain comprising a beta

chain variable (V) region and a beta chain constant (C) region;

d. a fourth polynucleotide sequence that comprises a second 2A element; and

e. a fifth polynucleotide sequence that encodes a fusion protein that comprises IL-
15, or a functional fragment or functional variant thereof, and IL-15Ra, or a
functional fragment or functional variant thereof.

2. The recombinant vector of claim 1, wherein either or both of the first 2A element and the
second 2A element, independently, is a P2A element, a T2A element, an F2A element, or
an E2A element.

3. The recombinant vector of claim 1, wherein the first 2A element is a P2A element.

4. The recombinant vector of claim 2 or 3, wherein the P2A element comprises a
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 18 or 20,
or the amino acid sequence of SEQ ID NO: 18 or 20 comprising 1, 2, or 3 amino acid
modifications.

5. The recombinant vector of claim 2 or 3, wherein the P2A element comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO: 19 or 21.

0. The recombinant vector of any one of claims 1 or 3-5, wherein the second 2A element is
a T2A element.

7. The recombinant vector of claim 2 or 6, wherein the T2A element comprises a
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 22 or 24,
or the amino acid sequence of SEQ ID NO: 22 or 24 comprising 1, 2, or 3 amino acid

modifications.
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The recombinant vector of claim 2 or 6, wherein the T2A element comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO: 23 or 25.

The recombinant vector of any one of claims 1-8, wherein either or both of the second
polynucleotide sequence and the fourth polynucleotide sequence, independently, encode
a furin recognition site.

The recombinant vector of claim 9, wherein the furin recognition site comprises the
amino acid sequence of SEQ ID NO: 2 or 4, or the amino acid sequence of SEQ ID NO:
2 or 4 comprising 1, 2, or 3 amino acid modifications.

The recombinant vector of claim 9, wherein the furin recognition site is encoded by the
polynucleotide sequence of SEQ ID NO: 3 or 5 or the polynucleotide sequence of SEQ
ID NO: 3 or 5 comprising 1, 2, or 3 nucleotide modifications.

The recombinant vector of any one of claims 1-11, wherein the second polynucleotide
sequence comprises a polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 10, or the amino acid sequence of SEQ ID NO: 10 comprising 1, 2, or 3
amino acid modifications.

The recombinant vector of any one of claims 1-11, wherein the second polynucleotide
sequence comprises a polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99%, or 100% identical to the polynucleotide sequence of SEQ ID NO: 11.
The recombinant vector of any one of claims 1-13, wherein the fourth polynucleotide
sequence comprises a polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 12, or the amino acid sequence of SEQ ID NO: 12 comprising 1, 2, or 3
amino acid modifications.

The recombinant vector of any one of claims 1-13, wherein the fourth polynucleotide
sequence comprises a polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99%, or 100% identical to the polynucleotide sequence of SEQ ID NO: 13.
The recombinant vector of any one of claims 1-15, wherein the IL-15, or functional
fragment or functional variant thereof, comprises an amino acid sequence at least 90%,
95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID
NO: 76.

The recombinant vector of any one of claims 1-15, wherein the IL-15, or functional

fragment or functional variant thereof, is encoded by a polynucleotide sequence at least
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75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 77.

The recombinant vector of any one of claims 1-15, wherein the IL-15Ra, or functional
fragment or functional variant thereof, comprises an amino acid sequence at least 90%,
95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID
NO: 78.

The recombinant vector of any one of claims 1-15, wherein the IL-15Ra, or functional
fragment or functional variant thereof, is encoded by a polynucleotide sequence at least
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 79.

The recombinant vector of any one of claims 1-19, wherein the IL-15, or functional
fragment or functional variant thereof, is operably linked to the IL-15Ra, or functional
fragment or functional variant thereof, via a peptide linker.

The recombinant vector of claim 20, wherein the peptide linker comprises the amino acid
sequence of SEQ ID NO: 81, or the amino acid sequence of SEQ ID NO: 81 comprising
1, 2, or 3 amino acid modifications.

The recombinant vector of claim 20, wherein the peptide linker is encoded by a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO: 82.

The recombinant vector of any one of claims 1-22, wherein the fusion protein is
membrane bound.

The recombinant vector of any one of claims 1-23, wherein the fusion protein comprises
an amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to
the amino acid sequence of SEQ ID NO: 70 or 73.

The recombinant vector of any one of claims 1-22, wherein the fusion protein is encoded
by a polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%,
or 100% identical to the polynucleotide sequence of SEQ ID NO: 71 or 74.

The recombinant vector of any one of claims 1-24, wherein the Ca region comprises an
amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
amino acid sequence of SEQ ID NO: 40-49.
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The recombinant vector of any one of claims 1-24, wherein the Ca region is encoded by a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO: 55, 57, or 58.

The recombinant vector of any one of claims 1-26, wherein the Cp region comprises an
amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
amino acid sequence of SEQ ID NO: 50-54 or 60.

The recombinant vector of any one of claims 1-26, wherein the Cp region is encoded by a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO: 56 or 59.

The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3”: the first polynucleotide sequence, the
second polynucleotide sequence, the third polynucleotide sequence, the fourth
polynucleotide sequence, and the fifth polynucleotide sequence.

The recombinant vector of claim 30, wherein the first polynucleotide sequence and the
second polynucleotide sequence together comprise a first combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 160; the third
polynucleotide sequence and the fourth polynucleotide sequence together comprise a
second combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 168; or the third polynucleotide sequence, the fourth polynucleotide
sequence, and the fifth polynucleotide sequence together comprise a third combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 161.

The recombinant vector of claim 31, wherein the first combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 230; the second
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 231; or the third combination polynucleotide sequence comprises the polynucleotide
sequence of SEQ ID NO: 232.

The recombinant vector of claim 30, wherein the first polynucleotide sequence and the
second polynucleotide sequence together comprise a first combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 160; and the third
polynucleotide sequence, the fourth polynucleotide sequence, and the fifth polynucleotide
sequence together comprise a third combination polynucleotide sequence that encodes the

amino acid sequence of SEQ ID NO: 161.
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The recombinant vector of claim 30, wherein the first polynucleotide sequence and the
second polynucleotide sequence together comprise a first combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 180 or 210; and the third
polynucleotide sequence, the fourth polynucleotide sequence, and the fifth polynucleotide
sequence together comprise a third combination polynucleotide sequence that encodes the
amino acid sequence of SEQ ID NO: 181.

The recombinant vector of claim 33, wherein the first combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 230; and the third
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 232.

The recombinant vector of claim 35, wherein the first combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 250 or 270; and the
third combination polynucleotide sequence comprises the polynucleotide sequence of
SEQ ID NO: 252.

The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3”: the first polynucleotide sequence, the
fourth polynucleotide sequence, the third polynucleotide sequence, the second
polynucleotide sequence, and the fifth polynucleotide sequence.

The recombinant vector of claim 37, wherein the first polynucleotide sequence and the
fourth polynucleotide sequence together comprise a fourth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 162; the third
polynucleotide sequence and the second polynucleotide sequence together comprise a
fifth combination polynucleotide sequence that encodes the amino acid sequence of SEQ
ID NO: 166; or the third polynucleotide sequence, the second polynucleotide sequence,
and the fifth polynucleotide sequence together comprise a sixth combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 163.

The recombinant vector of claim 38, wherein the fourth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 233; the fifth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 234; or the sixth combination polynucleotide sequence comprises the polynucleotide

sequence of SEQ ID NO: 235.
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The recombinant vector of claim 37, wherein the first polynucleotide sequence and the
fourth polynucleotide sequence together comprise a fourth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 162; and the third
polynucleotide sequence, the second polynucleotide sequence, and the fifth
polynucleotide sequence together comprise a sixth combination polynucleotide sequence
that encodes the amino acid sequence of SEQ ID NO: 163.

The recombinant vector of claim 37, wherein the first polynucleotide sequence and the
fourth polynucleotide sequence together comprise a fourth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 182 or 212; and the third
polynucleotide sequence, the second polynucleotide sequence, and the fifth
polynucleotide sequence together comprise a sixth combination polynucleotide sequence
that encodes the amino acid sequence of SEQ ID NO: 183.

The recombinant vector of claim 40, wherein the fourth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 233; and the sixth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 235.

The recombinant vector of claim 41, wherein the fourth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 253 or 273; and the
sixth combination polynucleotide sequence comprises the polynucleotide sequence of
SEQ ID NO: 255.

The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3’: the first polynucleotide sequence, the
second polynucleotide sequence, the fifth polynucleotide sequence, the fourth
polynucleotide sequence, and the third polynucleotide sequence.

The recombinant vector of claim 44, wherein the first polynucleotide sequence and the
second polynucleotide sequence together comprise a first combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 160; the first
polynucleotide sequence, the second polynucleotide sequence, and the fifth
polynucleotide sequence together comprise a seventh combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 169; the fifth
polynucleotide sequence and the fourth polynucleotide sequence together comprise an

eighth combination polynucleotide sequence that encodes the amino acid sequence of
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SEQ ID NO: 173; or the first polynucleotide sequence, the second polynucleotide
sequence, the fifth polynucleotide sequence, and the fourth polynucleotide sequence
together comprise a ninth combination polynucleotide sequence that encodes the amino
acid sequence of SEQ ID NO: 164.

The recombinant vector of claim 45, wherein the first combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 230; the seventh
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 236; the eighth combination polynucleotide sequence comprises the polynucleotide
sequence of SEQ ID NO: 237; or the ninth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 238.

The recombinant vector of claim 44, wherein the first polynucleotide sequence, the
second polynucleotide sequence, the fifth polynucleotide sequence, and the fourth
polynucleotide sequence together comprise a ninth combination polynucleotide sequence
that encodes the amino acid sequence of SEQ ID NO: 164; and the third polynucleotide
sequence encodes the amino acid sequence of SEQ ID NO: 50.

The recombinant vector of claim 44, wherein the first polynucleotide sequence, the
second polynucleotide sequence, the fifth polynucleotide sequence, and the fourth
polynucleotide sequence together comprise a ninth combination polynucleotide sequence
that encodes the amino acid sequence of SEQ ID NO: 184 or 214; and the third
polynucleotide sequence encodes the amino acid sequence of SEQ ID NO: 51.

The recombinant vector of claim 47, wherein the ninth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 238; and the third
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 59.

The recombinant vector of claim 48, wherein the ninth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 258 or 278; and the
third polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 56.
The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3”: the first polynucleotide sequence, the
fourth polynucleotide sequence, the fifth polynucleotide sequence, the second
polynucleotide sequence, and the third polynucleotide sequence.

The recombinant vector of claim 51, wherein the first polynucleotide sequence and the

fourth polynucleotide sequence together comprise a fourth combination polynucleotide

259



53.

54.

55.

56.

57.

WO 2022/183167 PCT/US2022/070690

sequence that encodes the amino acid sequence of SEQ ID NO: 162; the first
polynucleotide sequence, the fourth polynucleotide sequence, and the fifth polynucleotide
sequence together comprise a tenth combination polynucleotide sequence that encodes
the amino acid sequence of SEQ ID NO: 167, the fifth polynucleotide sequence and the
second polynucleotide sequence together comprise an eleventh combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 172; or
the first polynucleotide sequence, the fourth polynucleotide sequence, the fifth
polynucleotide sequence, and the second polynucleotide sequence together comprise a
twelfth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 165.

The recombinant vector of claim 52, wherein the fourth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 233; the tenth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 239; the eleventh combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 240; or the twelfth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 241.

The recombinant vector of claim 51, wherein the first polynucleotide sequence, the fourth
polynucleotide sequence, the fifth polynucleotide sequence, and the second
polynucleotide sequence together comprise a twelfth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 165; and the third
polynucleotide sequence encodes the amino acid sequence of SEQ ID NO: 50.

The recombinant vector of claim 51, wherein the first polynucleotide sequence, the fourth
polynucleotide sequence, the fifth polynucleotide sequence, and the second
polynucleotide sequence together comprise a twelfth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 185 or 215; and the third
polynucleotide sequence encodes the amino acid sequence of SEQ ID NO: 51.

The recombinant vector of claim 54, wherein the twelfth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 241; and the third
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 59.

The recombinant vector of claim 55, wherein the twelfth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 261 or 281; and the
third polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 56.
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The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3”: the third polynucleotide sequence, the
second polynucleotide sequence, the first polynucleotide sequence, the fourth
polynucleotide sequence, and the fifth polynucleotide sequence.

The recombinant vector of claim 58, wherein the first polynucleotide sequence and the
fourth polynucleotide sequence together comprise a fourth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 162; the third
polynucleotide sequence and the second polynucleotide sequence together comprise a
fifth combination polynucleotide sequence that encodes the amino acid sequence of SEQ
ID NO: 166; or the first polynucleotide sequence, the fourth polynucleotide sequence,
and the fifth polynucleotide sequence together comprise a tenth combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 167.

The recombinant vector of claim 59, wherein the fourth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 233; the fifth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 234; or the tenth combination polynucleotide sequence comprises the polynucleotide
sequence of SEQ ID NO: 239.

The recombinant vector of claim 58, wherein the third polynucleotide sequence and the
second polynucleotide sequence together comprise a fifth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 166; and the first
polynucleotide sequence, the fourth polynucleotide sequence, and the fifth polynucleotide
sequence together comprise a tenth combination polynucleotide sequence that encodes
the amino acid sequence of SEQ ID NO: 167.

The recombinant vector of claim 58, wherein the third polynucleotide sequence and the
second polynucleotide sequence together comprise a fifth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 186; and the first
polynucleotide sequence, the fourth polynucleotide sequence, and the fifth polynucleotide
sequence together comprise a tenth combination polynucleotide sequence that encodes
the amino acid sequence of SEQ ID NO: 187 or 217.

The recombinant vector of claim 61, wherein the fifth combination polynucleotide

sequence comprises the polynucleotide sequence of SEQ ID NO: 234; and the tenth
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combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 239.

The recombinant vector of claim 62, wherein the fifth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 254; and the tenth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 259 or 279.

The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3’: the third polynucleotide sequence, the
fourth polynucleotide sequence, the first polynucleotide sequence, the second
polynucleotide sequence, and the fifth polynucleotide sequence.

The recombinant vector of claim 65, wherein the first polynucleotide sequence and the
second polynucleotide sequence together comprise a first combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 160; the third
polynucleotide sequence, and the fourth polynucleotide sequence together comprise a
second combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 168; or the first polynucleotide sequence, the second polynucleotide
sequence, and the fifth polynucleotide sequence together comprise a seventh combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 169.

The recombinant vector of claim 66, wherein the first combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 230; the second
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 231; or the seventh combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 236.

The recombinant vector of claim 65, wherein the third polynucleotide sequence, and the
fourth polynucleotide sequence together comprise a second combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 168; and the first
polynucleotide sequence, the second polynucleotide sequence, and the fifth
polynucleotide sequence together comprise a seventh combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 169.

The recombinant vector of claim 65, wherein the third polynucleotide sequence, and the
fourth polynucleotide sequence together comprise a second combination polynucleotide

sequence that encodes the amino acid sequence of SEQ ID NO: 188; and the first
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polynucleotide sequence, the second polynucleotide sequence, and the fifth
polynucleotide sequence together comprise a seventh combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 189 or 219.

The recombinant vector of claim 68, wherein the second combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 231; and the seventh
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 236.

The recombinant vector of claim 69, wherein the second combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 251; and the seventh
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 256 or 276.

The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3’ the third polynucleotide sequence, the
second polynucleotide sequence, the fifth polynucleotide sequence, the fourth
polynucleotide sequence, and the first polynucleotide sequence.

The recombinant vector of claim 72, wherein the third polynucleotide sequence and the
second polynucleotide sequence together comprise a fifth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 166; the third
polynucleotide sequence, the second polynucleotide sequence, and the fifth
polynucleotide sequence together comprise a sixth combination polynucleotide sequence
that encodes the amino acid sequence of SEQ ID NO: 163; the fifth polynucleotide
sequence and the fourth polynucleotide sequence together comprise an eighth
combination polynucleotide sequence that encodes the amino acid sequence of SEQ ID
NO: 173; or the third polynucleotide sequence, the second polynucleotide sequence, the
fifth polynucleotide sequence, and the fourth polynucleotide sequence together comprise
a thirteenth combination polynucleotide sequence that encodes the amino acid sequence
of SEQ ID NO: 170.

The recombinant vector of claim 73, wherein the fifth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 234; the sixth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID

NO: 235; the eighth combination polynucleotide sequence comprises the polynucleotide
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sequence of SEQ ID NO: 237; or the thirteenth combination polynucleotide sequence
comprises the polynucleotide sequence of SEQ ID NO: 242,

The recombinant vector of claim 72, wherein the third polynucleotide sequence, the
second polynucleotide sequence, the fifth polynucleotide sequence, and the fourth
polynucleotide sequence together comprise a thirteenth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 170; and the first
polynucleotide sequence encodes the amino acid sequence of SEQ ID NO: 40.

The recombinant vector of claim 72, wherein the third polynucleotide sequence, the
second polynucleotide sequence, the fifth polynucleotide sequence, and the fourth
polynucleotide sequence together comprise a thirteenth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 190; and the first
polynucleotide sequence encodes the amino acid sequence of SEQ ID NO: 41 or 42.
The recombinant vector of claim 75, wherein the thirteenth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 242; and the first
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 57.
The recombinant vector of claim 76, wherein the thirteenth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 262; and the first
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 55 or
58.

The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3”: the third polynucleotide sequence, the
fourth polynucleotide sequence, the fifth polynucleotide sequence, the second
polynucleotide sequence, and the first polynucleotide sequence.

The recombinant vector of claim 79, wherein the third polynucleotide sequence and the
fourth polynucleotide sequence together comprise a second combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 168; the third
polynucleotide sequence, the fourth polynucleotide sequence, and the fifth polynucleotide
sequence together comprise a third combination polynucleotide sequence that encodes the
amino acid sequence of SEQ ID NO: 161; the fifth polynucleotide sequence and the
second polynucleotide sequence together comprise an eleventh combination
polynucleotide sequence that encodes the amino acid sequence of SEQ ID NO: 172; or

the third polynucleotide sequence, the fourth polynucleotide sequence, the fifth
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polynucleotide sequence, and the second polynucleotide sequence together comprise a
fourteenth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 171.

The recombinant vector of claim 80, wherein the second combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 231; the third
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 232; the eleventh combination polynucleotide sequence comprises the
polynucleotide sequence of SEQ ID NO: 240; or the fourteenth combination
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 243,
The recombinant vector of claim 79, wherein the third polynucleotide sequence, the
fourth polynucleotide sequence, the fifth polynucleotide sequence, and the second
polynucleotide sequence together comprise a fourteenth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 171; and the first
polynucleotide sequence encodes the amino acid sequence of SEQ ID NO: 40.

The recombinant vector of claim 79, wherein the third polynucleotide sequence, the
fourth polynucleotide sequence, the fifth polynucleotide sequence, and the second
polynucleotide sequence together comprise a fourteenth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 191; and the first
polynucleotide sequence encodes the amino acid sequence of SEQ ID NO: 41 or 42.
The recombinant vector of claim 82, wherein the fourteenth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 243; and the first
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 57.
The recombinant vector of claim 83, wherein the fourteenth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 263; and the first
polynucleotide sequence comprises the polynucleotide sequence of SEQ ID NO: 55 or
58.

The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3”: the fifth polynucleotide sequence, the
second polynucleotide sequence, the first polynucleotide sequence, the fourth
polynucleotide sequence, and the third polynucleotide sequence.

The recombinant vector of claim 86, wherein the first polynucleotide sequence and the

fourth polynucleotide sequence together comprise a fourth combination polynucleotide
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sequence that encodes the amino acid sequence of SEQ ID NO: 162; or the fifth
polynucleotide sequence and the second polynucleotide sequence together comprise an
eleventh combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 172.

The recombinant vector of claim 87, wherein the fourth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 233; or the eleventh
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 240.

The recombinant vector of claim 86, wherein the first polynucleotide sequence and the
fourth polynucleotide sequence together comprise a fourth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 162; the fifth
polynucleotide sequence and the second polynucleotide sequence together comprise an
eleventh combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 172; and the third polynucleotide sequence encodes the amino acid
sequence of SEQ ID NO: 50.

The recombinant vector of claim 86, wherein the first polynucleotide sequence and the
fourth polynucleotide sequence together comprise a fourth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 182 or 212; the fifth
polynucleotide sequence and the second polynucleotide sequence together comprise an
eleventh combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 172; and the third polynucleotide sequence encodes the amino acid
sequence of SEQ ID NO: 51.

The recombinant vector of claim 89, wherein the fourth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 233; and the eleventh
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 240; and the third polynucleotide sequence comprises the polynucleotide sequence
of SEQ ID NO: 59.

The recombinant vector of claim 90, wherein the fourth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 253 or 273; the
eleventh combination polynucleotide sequence comprises the polynucleotide sequence of
SEQ ID NO: 240; and the third polynucleotide sequence comprises the polynucleotide
sequence of SEQ ID NO: 56.
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The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3”: the fifth polynucleotide sequence, the
fourth polynucleotide sequence, the first polynucleotide sequence, the second
polynucleotide sequence, and the third polynucleotide sequence.

The recombinant vector of claim 93, wherein the first polynucleotide sequence and the
second polynucleotide sequence together comprise a first combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 160; or the fifth
polynucleotide sequence and the fourth polynucleotide sequence together comprise an
eighth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 173.

The recombinant vector of claim 94, wherein the first combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 230; or the eighth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 237.

The recombinant vector of claim 93, wherein the first polynucleotide sequence and the
second polynucleotide sequence together comprise a first combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 160; the fifth
polynucleotide sequence and the fourth polynucleotide sequence together comprise an
eighth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 173; and the third polynucleotide sequence encodes the amino acid
sequence of SEQ ID NO: 50.

The recombinant vector of claim 93, wherein the first polynucleotide sequence and the
second polynucleotide sequence together comprise a first combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 180 or 210; the fifth
polynucleotide sequence and the fourth polynucleotide sequence together comprise an
eighth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 173; and the third polynucleotide sequence encodes the amino acid
sequence of SEQ ID NO: 51.

The recombinant vector of claim 96, wherein the first combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 230; the eighth

combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
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NO: 237; and the third polynucleotide sequence comprises the polynucleotide sequence
of SEQ ID NO: 59.

99. The recombinant vector of claim 97, wherein the first combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 250 or 270; the eighth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 237, and the third polynucleotide sequence comprises the polynucleotide sequence
of SEQ ID NO: 56.

100.  The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3”: the fifth polynucleotide sequence, the
second polynucleotide sequence, the third polynucleotide sequence, the fourth
polynucleotide sequence, and the first polynucleotide sequence.

101.  The recombinant vector of claim 100, wherein the third polynucleotide sequence and the
fourth polynucleotide sequence together comprise a second combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 168; or the fifth
polynucleotide sequence and the second polynucleotide sequence together comprise an
eleventh combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 172.

102.  The recombinant vector of claim 101, wherein the second combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 231; or the eleventh
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 240.

103.  The recombinant vector of claim 100, wherein the third polynucleotide sequence and the
fourth polynucleotide sequence together comprise a second combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 168; the fifth
polynucleotide sequence and the second polynucleotide sequence together comprise an
eleventh combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 172; and the first polynucleotide sequence encodes the amino acid sequence
of SEQ ID NO: 40.

104.  The recombinant vector of claim 100, wherein the third polynucleotide sequence and the
fourth polynucleotide sequence together comprise a second combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 188; the fifth

polynucleotide sequence and the second polynucleotide sequence together comprise an
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eleventh combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 172; and the first polynucleotide sequence encodes the amino acid sequence
of SEQ ID NO: 41 or 42.

105.  The recombinant vector of claim 103, wherein the second combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 231; the eleventh
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 240; and the first polynucleotide sequence comprises the polynucleotide sequence of
SEQ ID NO: 57.

106.  The recombinant vector of claim 104, wherein the second combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 251; the eleventh
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 240; and the first polynucleotide sequence comprises the polynucleotide sequence of
SEQ ID NO: 55 or 58.

107.  The recombinant vector of any one of claims 1-29, wherein the polycistronic
polynucleotide comprises, in order from 5’ to 3’: the fifth polynucleotide sequence, the
fourth polynucleotide sequence, the third polynucleotide sequence, the second
polynucleotide sequence, and the first polynucleotide sequence.

108.  The recombinant vector of claim 107, wherein the third polynucleotide sequence and the
second polynucleotide sequence together comprise a fifth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 166; or the fifth
polynucleotide sequence and the fourth polynucleotide sequence together comprise an
eighth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 173.

109.  The recombinant vector of claim 108, wherein the fifth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 234; or the eighth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 237.

110.  The recombinant vector of claim 107, wherein the third polynucleotide sequence and the
second polynucleotide sequence together comprise a fifth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 166; the fifth
polynucleotide sequence and the fourth polynucleotide sequence together comprise an

eighth combination polynucleotide sequence that encodes the amino acid sequence of
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SEQ ID NO: 173; and the first polynucleotide sequence encodes the amino acid sequence
of SEQ ID NO: 40.

111.  The recombinant vector of claim 107, wherein the third polynucleotide sequence and the
second polynucleotide sequence together comprise a fifth combination polynucleotide
sequence that encodes the amino acid sequence of SEQ ID NO: 186; the fifth
polynucleotide sequence and the fourth polynucleotide sequence together comprise an
eighth combination polynucleotide sequence that encodes the amino acid sequence of
SEQ ID NO: 173; and the first polynucleotide sequence encodes the amino acid sequence
of SEQ ID NO: 41 or 42.

112.  The recombinant vector of claim 110, wherein the fifth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 234; the eighth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 237, and the first polynucleotide sequence comprises the polynucleotide sequence of
SEQ ID NO: 57.

113.  The recombinant vector of claim 111, wherein the fifth combination polynucleotide
sequence comprises the polynucleotide sequence of SEQ ID NO: 254; the eighth
combination polynucleotide sequence comprises the polynucleotide sequence of SEQ ID
NO: 237, and the first polynucleotide sequence comprises the polynucleotide sequence of
SEQ ID NO: 55 or 58.

114.  The recombinant vector of any one of claims 1-113, wherein the polycistronic
polynucleotide further comprises
f. a sixth polynucleotide sequence that comprises a third 2A element; and
g. a seventh polynucleotide sequence that comprises a marker protein.

115. The recombinant vector of claim 114, wherein the third 2A element is a P2A element, a
T2A element, an F2A element, or an E2A element.

116.  The recombinant vector of any one of claims 114 or 115, wherein the marker protein
comprises: domain III of HERI, or a functional fragment or functional variant thereof; an
N-terminal portion of domain IV of HER1; and a transmembrane domain of CD28, or a
functional fragment or functional variant thereof.

117. The recombinant vector of claim 116, wherein the domain III of HER1, or a functional

fragment or functional variant thereof, comprises an amino acid sequence at least 90%,
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95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID
NO: 104.

118.  The recombinant vector of claim 116, wherein the N-terminal portion of domain IV of
HERI1 comprises amino acids 1-40, 1-39, 1-38, 1-37, 1-36, 1-35, 1-34, 1-33, 1-32, 1-31,
1-30, 1-29, 1-28, 1-27, 1-26, 1-25, 1-24, 1-23, 1-22, 1-21, 1-20, 1-19, 1-18, 1-17, 1-16, 1-
15, 1-14, 1-13, 1-12, 1-11, or 1-10 of SEQ ID NO: 105.

119.  The recombinant vector of claim 116, wherein the N-terminal portion of domain IV of
HER1 comprises amino acids 1-21 of SEQ ID NO: 105.

120.  The recombinant vector of claim 116, wherein the N-terminal portion of domain IV of
HER1 comprises the amino acid sequence of SEQ ID NO: 106, or the amino acid
sequence of SEQ ID NO: 106, comprising 1, 2, or 3 amino acid modifications.

121.  The recombinant vector of any one of claims 114-120, wherein the transmembrane region
of CD28 comprises the amino acid sequence of SEQ ID NO: 107, or the amino acid
sequence of SEQ ID NO: 107, comprising 1, 2, or 3 amino acid modifications.

122.  The recombinant vector of any one of claims 114-121, wherein the marker protein
comprises an amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the amino acid sequence of SEQ ID NO: 100, 103, or 112.

123.  The recombinant vector of any one of claims 1-122, wherein the Va region comprises
complementarity determining region 1o (CDR1a), CDR20, and CDR30, comprising the
amino acid sequences of SEQ ID NO: 1001 + 10n, 1002 + 10n, and 1003 + 10n,
respectively, wherein n is an integer from 0 to 79.

124.  The recombinant vector of any one of claims 1-123, wherein the VJ3 region comprises
CDR1pB, CDR2f, and CDR3p, comprising the amino acid sequences of SEQ ID NO:
2001 + 10n, 2002 + 10n, and 2003 + 10n, respectively, wherein n is an integer from 0 to
79.

125.  The recombinant vector of any one of claims 1-124, wherein the Va region comprises the
CDR1a, CDR2a, and CDR3a from a Va region comprising the amino acid sequence of
SEQ ID NO: 1004 + 10n, 1005 + 10n, 1006 + 10n, or 1007 + 10n, wherein n is an integer
from 0 to 79.

126.  The recombinant vector of any one of claims 1-125, wherein the V3 region comprises the

CDR1B, CDR2p, and CDR3p from a Vp region comprising the amino acid sequence of
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SEQ ID NO: 2004 + 10n, 2005 + 10n, 2006 + 10n, or 2007 + 10n, wherein n is an integer
from 0 to 79.

The recombinant vector of any one of claims 1-126, wherein the Va region comprises an
amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
amino acid sequence of SEQ ID NO: 1004 + 10n, 1005 + 10n, 1006 + 10n, or 1007 +
10n, wherein n is an integer from 0 to 79.

The recombinant vector of any one of claims 1-127, wherein the V[ region comprises an
amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
amino acid sequence of SEQ ID NO: 2004 + 10n, 2005 + 10n, 2006 + 10n, or 2007 +
10n, wherein n is an integer from 0 to 79.

The recombinant vector of any one of claims 1-128, wherein the Vo region comprises an
amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
amino acid sequence of SEQ ID NO: 1004 + 10n, wherein the VP region comprises an
amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
amino acid sequence of SEQ ID NO: 2004 + 10n, and wherein n is an integer from 0 to
79; wherein the Vo region comprises an amino acid sequence at least 90%, 95%, 96%,
97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 1005 +
10n, wherein the V3 region comprises an amino acid sequence at least 90%, 95%, 96%,
97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 2005 +
10n, and wherein n is an integer from O to 79; wherein the Va region comprises an amino
acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino
acid sequence of SEQ ID NO: 1006 + 10n, wherein the Vp region comprises an amino
acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino
acid sequence of SEQ ID NO: 2006 + 10n, and wherein n is an integer from O to 79; or
wherein the Vo region comprises an amino acid sequence at least 90%, 95%, 96%, 97%,
98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 1007 + 10n,
wherein the V[ region comprises an amino acid sequence at least 90%, 95%, 96%, 97%,
98%, 99%, or 100% identical to the amino acid sequence of SEQ ID NO: 2007 + 10n,
and wherein n is an integer from 0 to 79.

The recombinant vector of any one of claims 1-129, wherein the TCR alpha chain

comprises an amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100%
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identical to the amino acid sequence of SEQ ID NO: 1008 + 10n, wherein n is an integer
from 0 to 79.

131.  The recombinant vector of any one of claims 1-129, wherein the TCR alpha chain
comprises an amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the amino acid sequence of SEQ ID NO: 1009 + 10n, wherein n is an integer
from 0 to 79.

132.  The recombinant vector of any one of claims 1-129, wherein the TCR alpha chain
comprises an amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the amino acid sequence of SEQ ID NO: 1010 + 10n, wherein n is an integer
from 0 to 79.

133.  The recombinant vector of any one of claims 1-132, wherein the TCR beta chain
comprises an amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the amino acid sequence of SEQ ID NO: 2008 + 10n, wherein n is an integer
from 0 to 79.

134.  The recombinant vector of any one of claims 1-132, wherein the TCR beta chain
comprises an amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the amino acid sequence of SEQ ID NO: 2009 + 10n, wherein n is an integer
from 0 to 79.

135. The recombinant vector of any one of claims 1-132, wherein the TCR beta chain
comprises an amino acid sequence at least 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to the amino acid sequence of SEQ ID NO: 2010 + 10n, wherein n is an integer
from 0 to 79.

136.  The recombinant vector of any one of claims 1-135, wherein the transcriptional
regulatory element comprises a promoter.

137.  The recombinant vector of claim 136, wherein the promoter is a human elongation factor
1-alpha (hEF-1a) hybrid promoter.

138.  The recombinant vector of claim 136 or 137, wherein the promoter comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO:150.

139.  The recombinant vector of any one of claims 1-138, further comprising a polyA sequence

at the 3° end of the polycistronic expression cassette.
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The recombinant vector of claim 139, wherein the poly A sequence comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO:151.

The recombinant vector of any one of claims 1-140, further comprising a Left inverted
terminal repeat (ITR) and a Right ITR, wherein the Left ITR and the Right ITR flank the
polycistronic expression cassette.

The recombinant vector of claim 141, which comprises, in order from 5’ to 3:

1. the Left ITR;

ii. the transcriptional regulatory element;
iii. the first polynucleotide sequence;

iv. the second polynucleotide sequence;
\2 the third polynucleotide sequence;

Vi, the fourth polynucleotide sequence;

vii.  the fifth polynucleotide sequence; and

viii.  the Right ITR.

The recombinant vector of any one of claims 1-142, wherein the recombinant vector is a
non-viral vector.

The recombinant vector of claim 143, wherein the non-viral vector is a plasmid.

The recombinant vector of any one of claims 1-142, wherein the recombinant vector is a
viral vector.

The recombinant vector of any one of claims 1-145, wherein the recombinant vector is a
polynucleotide.

A polynucleotide encoding an amino acid sequence at least 90%, 95%, 96%, 97%, 98%,
99%, or 100% identical to an amino acid sequence selected from the group consisting of
SEQ ID NOs: 161, 163, 164, 165, 167, 169, 170, and 171.

A polynucleotide comprising a polynucleotide sequence at least 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99%, or 100% identical to a polynucleotide sequence selected
from the group consisting of SEQ ID NOs: 232, 235, 236, 238, 239, 241, 242, and 243.
A population of cells that comprise the recombinant vector of any one of claims 1-146 or
the polynucleotide of claim 147 or 148.

The population of cells of claim 149, wherein the recombinant vector or the

polynucleotide is integrated into the genome of the population of cells.
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151.  The population of cells of claims 149 or 150, wherein the cells are immune effector cells.

152.  The population of cells of claim 151, wherein the immune effector cells are selected from
the group consisting of T cells, natural killer (NK) cells, B cells, mast cells, and myeloid-
derived phagocytes.

153.  The population of cells of claim 152, wherein the immune effector cells are one or more
T cells selected from the group consisting of naive T cells (CD4+ or CD8+); killer CD8+
T cells; cytotoxic CD4+ T cells; helper CD4+ T cells, CD4+ T cells corresponding to
Thl, Th2, Th9, Th17, Th22, follicular helper (Tth), regulatory (Treg) lineages; tumor
infiltrating lymphocytes (TILs); and memory T cells (central memory, effector memory,
stem cell memory, stem cell-like memory).

154.  The population of cells of claim 152, comprising alpha/beta T cells, gamma/delta T cells,
or natural killer T (NKT) cells.

155.  The population of cells of claim 152, comprising CD4™ T cells, CD8 T cells, or both
CD4" T cells and CD8" T cells.

156.  The population of cells of any one of claims 149-155, wherein the cells are ex vivo.

157.  The population of cells of any one of claims 149-156, wherein the cells are human.

158.  The population of cells of any one of claims 149-157, wherein the population of cells are
T cells that comprise more than 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45% or
50% CD45RA+CD45R0O-CD62L+CD95+ cells.

159.  The population of cells of any one of claims 149-157, wherein the population of cells are
T cells that comprise more than 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45% or
50% CD45RA+CD45RO+CD62L+CD95+ cells.

160. A population of cells comprising a polycistronic expression cassette comprising
a. a first cistron comprising a polynucleotide sequence that encodes a fusion protein
that comprises IL-15, or a functional fragment or functional variant thereof, and IL-15Ra,
or a functional fragment or functional variant thereof;
b. a second cistron comprising a polynucleotide sequence that encodes a TCR beta
chain comprising a VP region and a Cp region; and
C. a third cistron comprising a polynucleotide sequence that encodes a TCR alpha
chain comprising a Vo region and a Co, region,
wherein the population of cells are T cells that comprise more than 5%, 10%, 15%, 20%,

25%, 30%, 35%, 40%, 45% or 50% CD45RA+CD45RO-CD62L+CD95+ cells.
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A population of cells comprising a polycistronic expression cassette comprising

a. a first cistron comprising a polynucleotide sequence that encodes a fusion protein
that comprises IL-15, or a functional fragment or functional variant thereof, and IL-15Ra,
or a functional fragment or functional variant thereof;

b. a second cistron comprising a polynucleotide sequence that encodes a TCR beta
chain comprising a Vp region and a Cf region; and

C. a third cistron comprising a polynucleotide sequence that encodes a TCR alpha
chain comprising a Vo region and a Ca, region,

wherein the population of cells are T cells that comprise more than 5%, 10%, 15%, 20%,
25%, 30%, 35%, 40%, 45% or 50% CD45RA+CD45RO+CD62L+CD95+ cells.

A method of producing a population of engineered cells, comprising:

introducing into a population of cells the recombinant vector of claim 141 or 142, and a
DNA transposase or a polynucleotide encoding a DNA transposase; and

culturing the population of cells under conditions wherein the transposase integrates the
polycistronic expression cassette into the genome of the population of cells, thereby
producing the population of engineered cells.

The method of claim 162, wherein the Left ITR and the Right ITR are ITRs of a DNA
transposon selected from the group consisting of a Sleeping Beauty transposon, a
piggyBac transposon, a TcBuster transposon, and a Tol2 transposon.

The method of claim 163, wherein the DNA transposon is the Sleeping Beauty
transposon.

The method of any one of claims 162-164, wherein the transposase is a Sleeping Beauty
transposase.

The method of claim 165, wherein the Sleeping Beauty transposase is selected from the
group consisting of SB11, SB10, SB100X, hSB110, and hSB81.

The method of claim 166, wherein the Sleeping Beauty transposase is SB11.

The method of claim 167, wherein the SB11 comprises an amino acid sequence at least
90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence of SEQ
ID NO: 300.

The method of claim 167, wherein the SB11 is encoded by a polynucleotide sequence at
least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
polynucleotide sequence of SEQ ID NO: 301.
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170.  The method of any one of claims 162-169, wherein the polynucleotide encoding the DNA
transposase is a DNA vector or an RNA vector.

171.  The method of any one of claims 162-170, wherein the Left ITR comprises a
polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the polynucleotide sequence of SEQ ID NO: 290 or 291; and the Right
ITR comprises a polynucleotide sequence at least 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99%, or 100% identical to the polynucleotide sequence of SEQ ID NO: 292,
293 or 294.

172.  The method of any one of claims 162-171, wherein the recombinant vector, and the DNA
transposase or polynucleotide encoding the DNA transposase, are introduced to the
population of cells using electroporation, sonication, calcium phosphate precipitation,
lipofection, particle bombardment, microinjection, mechanical deformation by passage
through a microfluidic device, or a colloidal dispersion system.

173.  The method of claim 172, wherein the recombinant vector, and the DNA transposase or
polynucleotide encoding the DNA transposase, are introduced to the population of cells
using electroporation.

174.  The method of any one of claims 162-173, wherein the method is completed within 30
days, 25 days, 20 days, 15 days, 14 days, 10 days, 7 days, 6 days, 5 days, 4 days, 3 days,
2 days, or 1 day.

175.  The method of any one of claims 162-173, wherein the method is completed in less than
30 days, 25 days, 20 days, 15 days, 14 days, 10 days, 7 days, 6 days, 5 days, 4 days, 3
days, 2 days, or 1 day.

176.  The method of any one of claims 162-175, wherein the population of cells is
cryopreserved and thawed before introduction of the recombinant vector and the DNA
transposase or polynucleotide encoding the DNA transposase.

177. The method of any one of claims 162-176, wherein the population of cells is rested
before introduction of the recombinant vector and the DNA transposase or polynucleotide
encoding the DNA transposase.

178.  The method of any one of claims 162-177, wherein the population of cells is not rested
before introduction of the recombinant vector and the DNA transposase or polynucleotide

encoding the DNA transposase.
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The method of any one of claims 162-178, wherein the population of cells comprises
expanded human ex vivo cells.

The method of any one of claims 162-179, wherein the population of cells is not activated
ex vivo.

The method of any one of claims 162-180, wherein the population of cells comprises T
cells.

A method of treating cancer in a subject in need thereof comprising administering to the
subject a therapeutically effective amount of the population of cells of any one of claims
149-161, thereby treating the cancer.

The method of claim 182, wherein the cancer is selected from lung, cholangiocarcinoma,
pancreatic, colorectal, gynecological and ovarian cancer.

A method of treating an autoimmune disease or disorder in a subject in need thereof
comprising administering to the subject a therapeutically effective amount of the
population of cells of any one of claims 149-161, thereby treating the autoimmune

disease or disorder.
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