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LHA/CD38-insol-CAG-IL 1 5RF(tr)-P2A-hnCD 16-TKpA-insol-RHA/CD38:

CAGAGGGCATTGTGTGCACACACGTATAGAAGCAGGCAGCCCACCCTCATGCTTTCCAGG
AAGCAAATGTGGCTCAGGTGTAAAGTGCCCGGT TGATGAAGGGAGTTAGCGGAGGGAGTA
TAAGGATGTACTGTCTGCCCCCTTAGGACACCTGCAGAGGATTAAGGTGGCTGTTTCTCC
CTGGAGGTGGAGTGGGTGGGTCACTGCACAGGAGCCTATAGTTGTTGGTCTTTTAAACTC
TTATTGGTGTAACCAGCCACGGAACTCTGAGGCAAGGGGTTGGGGGTGGGAAGGGAAACA
GAGAAAAGGCAAGTGAAACAGAAGGGGAGGTGCAGTTTCAGAACCCAGCCAGCCTCTCTC
TTGCTGCCTAGCCTCCTGCCGGCCTCATCTTCGCCCAGCCAACCCCGCCTGGAGCCCTAT
GGCCAACTGCGAGTTCAGCCCGGTGTCCGGGGACAAACCCTGCTGCCGGCTCTCTAGGAG
AGCCCAACTCTGTCTTGGCGTCAGTATCCTGGTCCTGATCCTCGTCGTGGTGCTCGCGGT
GGTCGTCCCGAGGTGGCGCCAGCAGTGGAGCGGTCCGGGCACCACCAAGCGCTTTCCCGA
GTCAGCCTAAAGCTTTTTCCCCGTATCCCCCCAGGTGTCTGCAGGCTCAAAGAGCAGCGA

GAAGCGTTCAGAGGAAAGCGATCCCGTGCCACCTTCCCCGTGCCCGGGCTGTCCCCGCAC

GCTGCCGGCTCGGGGATGCGGGGGGAGCGCCGGACCGGAGCGGAGCCCCGGGCGGLTCGL

TGCTGCCCCCTAGCGGGGGAGGGACGTAATTACATCCCTGGGGGCTTTGGGGGGGGGLTG

TCCCCGTGAGCTCATCGATACTAGTGTACAGGTTAATGATGTTGACATTGATTATTGACT
AGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGC
GTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTG
ACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAA
TGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCA
AGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTAC
ATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACC
ATGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCC
CCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGG
GGGGGGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGA
GGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGG
CGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGGAGTCGCTGCGACGCT

GCCTTCGCCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGA

SUBSTITUTE SHEET (RULE 26)

SEQ ID NO: 22

SEQ ID NO: 23

SEQ ID NO: 24

FIG. 3
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CCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGC
GCTTGGTTTAATGACGGCTTGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTGAGGGGCTCC
GGGAGGGCCCTTTGTGCGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGG
GGAGCGCCGCGTGCGGCTCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGGCGCGGCGCGG
GGCTTTGTGCGCTCCGCAGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGT
GCGGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAG
CAGGGGGTGTGGGCGCGTCGGTCGGGCTGCAACCCCCCCTGCACCCCCCTCCCCGAGTTG
CTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTACGGGGCGTGGCGCGGGGCTCGCCG
TGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGCCTCGGGCCG
GGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCCGGAGCGCCGGCGGCTGTCGAGGCGCGG
CGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGT
CCCAAATCTGTGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCG
GGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGC
CGCGCCGCCGTCCCCTTCTCCCTCTCCAGCCTCGGGGCTGTCCGCGGGGGGACGGCTGCC
TTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAG
CCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGG
TTATTGTGCTGTCTCATCATTTTGGCAAAGAATTGCTAGCGCCACCATGGACTGGACCTG

GATTCTGTTCCTGGTCGCGGCTGCAACGCGAGTCCATAGCGGTATCCATGTTTTTATTCT

TGGGTGTTTTTCTGCTGGGCTGCCTAAGACCGAGGCCAACTGGGTAAATGTCATCAGTGA

CCTCAAGAAAATAGAAGACCTTATACAAAGCATGCACATTGATGCTACTCTCTACACTGA

GTCAGATGTACATCCCTCATGCAAAGTGACGGCCATGAAATGTTTCCTCCTCGAACTTCA

AGTCATATCTCTGGAAAGTGGCGACGCGTCCATCCACGACACGGTCGAAAACCTGATAAT

ACTCGCTAATAATAGTCTCTCTTCAAATGGTAACGTAACCGAGTCAGGTTGCAAAGAGTG

CGAAGAGTTGGAAGAAAAAAACATAAAGGAGTTCCTGCAAAGTTTCGTGCACATTGTGCA

GATGTTCATTAATACCTCTAGCGGCGGAGGATCAGGTGGCGGTGGAAGCGGAGGTGGAGG

CTCCGGTGGAGGAGGTAGTGGCGGAGGTTCTCTTCAAATAACTTGTCCTCCACCGATGTC

CGTAGAACATGCGGATATTTGGGTAAAATCCTATAGCTTGTACAGCCGAGAGCGGTATAT

SEQ ID NO: 25

FIG. 3 con’t.
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CTGCAACAGCGGCTTCAAGCGGAAGGCCGGCACAAGCAGCCTGACCGAGTGCGTGCTGAA

CAAGGCCACCAACGTGGCCCACTGGACCACCCCTAGCCTGAAGTGCATCAGAGATCCCGC

CCTGGTGCATCAGCGGCCTGCCCCTCCAAGCACAGTGACAACAGCTGGCGTGACCCCCCA

GCCTGAGAGCCTGAGCCCTTCTGGAAAAGAGCCTGCCGCCAGCAGCCCCAGCAGCAACAA

TACTGCCGCCACCACAGCCGCCATCGTGCCTGGATCTCAGCTGATGCCCAGCAAGAGCCC

TAGCACCGGCACCACCGAGATCAGCAGCCACGAGTCTAGCCACGGCACCCCATCTCAGAC

CACCGCCAAGAACTGGGAGCTGACAGCCAGCGCCTCTCACCAGCCTCCAGGCGTGTACCC

TCAGGGCCACAGCGATACCACAGTGGCCATCAGCACCTCCACCGTGCTGCTGTGTGGACT

GAGCGCCGTGTCACTGCTGGCCTGCTACCTGAAGTCCAGACAGGGATCCGGAGCTACTAA

CTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTATGTGGCAGCT

GCTGCTGCCTACAGCTCTCCTGCTGCTGGTGTCCGCCGGCATGAGAACCGAGGATCTGCC

TAAGGCCGTGGTGTTCCTGGAACCCCAGTGGTACAGAGTGCTGGAAAAGGACAGCGTGAC

CCTGAAGTGCCAGGGCGCCTACAGCCCTGAGGACAATTCCACACAGTGGTTTCACAATGA

GAGCCTCATCTCAAGCCAGGCCTCGAGCTACTTCATCGACGCCGCCACCGTGGACGACAG

CGGCGAGTATAGATGCCAGACCAACCTGAGCACCCTGAGCGACCCCGTGCAGCTGGAAGT

GCACATCGGATGGCTGCTGCTGCAGGCCCCCAGATGGGTGTTCAAAGAAGAGGACCCCAT

CCACCTGAGATGCCACTCTTGGAAGAACACCGCCCTGCACAAAGTGACCTACCTGCAGAA

CGGCAAGGGCAGAAAGTACTTCCACCACAACAGCGACTTCTACATCCCCAAGGCCACCCT

GAAGGACTCCGGCTCCTACTTCTGCAGAGGCCTCGTGGGCAGCAAGAACGTGTCCAGCGA

GACAGTGAACATCACCATCACCCAGGGCCTGGCCGTGCCTACCATCAGCAGCTTTTTCCC

ACCCGGCTACCAGGTGTCCTTCTGCCTCGTGATGGTGCTGCTGTTCGCCGTGGACACCGG

CCTGTACTTCAGCGTGAAAACAAACATCAGAAGCAGCACCCGGGACTGGAAGGACCACAA

GTTCAAGTGGCGGAAGGACCCCCAGGACAAGTGAACGCGTGGGGGAGGCTAACTGAAACA

CGGAAGGAGACAATACCGGAAGGAACCCGCGCTATGACGGCAATAAAAAGACAGAATAAA
ACGCACGGGTGTTGGGTCGTTTGTTCATAAACGCGGGGTTCGGTCCCAGGGCTGGCACTC
TGTCGATACCCCACCGAGACCCCATTGGGGCCAATACGCCCGCGTTTCTTCCTTTTCCCC

SEQ ID NO: 26

SEQ ID NO: 27

SEQ ID NO: 28

FIG. 3 con’t.
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ACCCCACCCCCCAAGTTCGGGTGAAGGCCCAGGGCTCGCAGCCAACGTCGGGGCGGCAGG

CCCTGCCATAGCAGGTACCTCAGCCTAAAGCTTTTTCCCCGTATCCCCCCAGGTGTCTGC

AGGCTCAAAGAGCAGCGAGAAGCGTTCAGAGGAAAGCGATCCCGTGCCACCTTCCCCGTG

CCCGGGCTGTCCCCGCACGCTGCCGGCTCGGGGATGCGGGGGGAGCGCCGGACCGGAGLCG

GAGCCCCGGGCGGCTCGCTGCTGCCCCCTAGCGGGGGAGGGACGTAATTACATCCCTGGG

GGCTTTGGGGGGGGGCTGTCCCCGTGAGCTCGATGCGTCAAGTACACTGAAATTCATCCT

GAGATGAGGTGGGTTGGCGACTAAGGCGCACCGGTGGGCACTGCGGGGACAGCAGGGCCC
CGCGCGCAGGGAAGCCGCCCGGATCGCCCGGAACCGGGCATCTTCCGTGGCGGGTCAGCC
GAGAGCCCGCCGGGTGGTGCTGAGTAGGGAGTCCCGGGCTCGGGGCTCCGCGGGCCGCTT
TCAGGAGCAGCTGGCCTTGGCACCGAGCGTGCCCGCGGGAGGCGGGGGGGGGCGCTGCTC
GGTGGCTCTGCTGCGTAGCCGGTGAACACTTGGCACCGATGCCCGCCTTCTGGGCAAGGT
GCCCTGAGCCCAGCCCCTCGCCGGGCTGCAGCCCACCCTCGGCGCGCTCAGCCCGCTTCA
CCGCTTCAGGGACGGAATAGAACTCGCAGATGCAGGGTGTCGCTGACATTTTCAACTTTT
TCTGCGGTTTCCGCCCGCTGTCTCTGACCCGAAAGTGCCCCCGGACGGTTACAGAGGACA
CTTAAGTGGTTTGCAAAGCCTGTGGTAGGGGAGGAGGGTGTAGAAGGGCCAAACCACGGA
ACTTAGTTTTATTCATTTATATAAAGCAGCA

SEQ ID NO: 23

SEQ ID NO: 29

e LHA/CD38: can have variable length and sequence depending on the targeting

site; exemplary sequence--SEQ ID NO: 22

e 1insol: not required, sequence can vary; exemplary sequence-- SEQ ID NO: 23
e CAG: can be any exogenous promoters; exemplary sequence-- SEQ ID NO: 24

e IL15RF(tr)-P2A-hnCD16: can be any transgenes

e TIL15RF(tr): can be any versions of IL15/R fusion protein; exemplary

sequence--SEQ ID NO: 25
e P2A: can be any 2A variants; exemplary sequence-- SEQ ID NO: 26

e hnCD16: can be any Fc receptors; exemplary sequence-- SEQ ID NO:
e TKpA: can be any poly A signals; exemplary sequence-- SEQ ID NO:

27
28

e insol: not required, sequence can vary; exemplary sequence-- SEQ ID NO: 23
e RHA/CD38: can have variable length and sequence depending on the targeting

site exemplary sequence-- SEQ ID NO: 29

FIG. 3 con’t.
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LHA/CD38-T2A-IL15RF(tr)-P2A-hnCD16-TKpA-RHA/CD38:

AGAGGGCATTGTGTGCACACACGTATAGAAGCAGGCAGCCCACCCTCATGCTTTCCAGGA
AGCAAATGTGGCTCAGGTGTAAAGTGCCCGGTTGATGAAGGGAGTTAGCGGAGGGAGTAT
AAGGATGTACTGTCTGCCCCCTTAGGACACCTGCAGAGGATTAAGGTGGCTGTTTCTCCC
TGGAGGTGGAGTGGGTGGGTCACTGCACAGGAGCCTATAGTTGTTGGTCTTTTAAACTCT
TATTGGTGTAACCAGCCACGGAACTCTGAGGCAAGGGGTTGGGGGTGGGAAGGGAAACAG
AGAAAAGGCAAGTGAAACAGAAGGGGAGGTGCAGTTTCAGAACCCAGCCAGCCTCTCTCT
TGCTGCCTAGCCTCCTGCCGGCCTCATCTTCGCCCAGCCAACCCCGCCTGGAGCCCTATG
GCCAACTGCGAGTTCAGCCCGGTGTCCGGGGACAAACCCTGCTGCCGGCTCTCTAGGAGA
GCCCAACTCTGTCTTGGCGTCAGTATCCTGGTCCTGATCCTCGTCGTGGTGCTCGCGGTG
GTCGTCCCGAGGTGGCGCCAGCAGTGGAGCGGTCCGGGCACCACCAAGCGCTTTCCCGAG

GGCAGCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGAGGAGAATCCCGGC

CCTATGGACTGGACCTGGATTCTGTTCCTGGTCGCGGCTGCAACGCGAGTCCATAGCGGT
ATCCATGTTTTTATTCTTGGGTGTTTTTCTGCTGGGCTGCCTAAGACCGAGGCCAACTGG
GTAAATGTCATCAGTGACCTCAAGAAAATAGAAGACCTTATACAAAGCATGCACATTGAT
GCTACTCTCTACACTGAGTCAGATGTACATCCCTCATGCAAAGTGACGGCCATGAAATGT
TTCCTCCTCGAACTTCAAGTCATATCTCTGGAAAGTGGCGACGCGTCCATCCACGACACG
GTCGAAAACCTGATAATACTCGCTAATAATAGTCTCTCTTCAAATGGTAACGTAACCGAG
TCAGGTTGCAAAGAGTGCGAAGAGTTGGAAGAAAAAAACATAAAGGAGTTCCTGCAAAGT
TTCGTGCACATTGTGCAGATGTTCATTAATACCTCTAGCGGCGGAGGATCAGGTGGCGGT
GGAAGCGGAGGTGGAGGCTCCGGTGGAGGAGGTAGTGGCGGAGGTTCTCTTCAAATAACT
TGTCCTCCACCGATGTCCGTAGAACATGCGGATATTTGGGTAAAATCCTATAGCTTGTAC
AGCCGAGAGCGGTATATCTGCAACAGCGGCTTCAAGCGGAAGGCCGGCACAAGCAGCCTG
ACCGAGTGCGTGCTGAACAAGGCCACCAACGTGGCCCACTGGACCACCCCTAGCCTGAAG
TGCATCAGAGATCCCGCCCTGGTGCATCAGCGGCCTGCCCCTCCAAGCACAGTGACAACA
GCTGGCGTGACCCCCCAGCCTGAGAGCCTGAGCCCTTCTGGAAAAGAGCCTGCCGCCAGC

AGCCCCAGCAGCAACAATACTGCCGCCACCACAGCCGCCATCGTGCCTGGATCTCAGCTG

SEQ ID NO: 30

SEQ ID NO: 31

SEQ ID NO: 25

FIG. 4
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ATGCCCAGCAAGAGCCCTAGCACCGGCACCACCGAGATCAGCAGCCACGAGTCTAGCCAC
GGCACCCCATCTCAGACCACCGCCAAGAACTGGGAGCTGACAGCCAGCGCCTCTCACCAG
CCTCCAGGCGTGTACCCTCAGGGCCACAGCGATACCACAGTGGCCATCAGCACCTCCACC
GTGCTGCTGTGTGGACTGAGCGCCGTGTCACTGCTGGCCTGCTACCTGAAGTCCAGACAG
GGATCCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCT

GGACCTATGTGGCAGCTGCTGCTGCCTACAGCTCTCCTGCTGCTGGTGTCCGCCGGCATG
AGAACCGAGGATCTGCCTAAGGCCGTGGTGTTCCTGGAACCCCAGTGGTACAGAGTGCTG
GAAAAGGACAGCGTGACCCTGAAGTGCCAGGGCGCCTACAGCCCTGAGGACAATTCCACA
CAGTGGTTTCACAATGAGAGCCTCATCTCAAGCCAGGCCTCGAGCTACTTCATCGACGCC
GCCACCGTGGACGACAGCGGCGAGTATAGATGCCAGACCAACCTGAGCACCCTGAGCGAC
CCCGTGCAGCTGGAAGTGCACATCGGATGGCTGCTGCTGCAGGCCCCCAGATGGGTGTTC
AAAGAAGAGGACCCCATCCACCTGAGATGCCACTCTTGGAAGAACACCGCCCTGCACAAA
GTGACCTACCTGCAGAACGGCAAGGGCAGAAAGTACTTCCACCACAACAGCGACTTCTAC
ATCCCCAAGGCCACCCTGAAGGACTCCGGCTCCTACTTCTGCAGAGGCCTCGTGGGCAGC
AAGAACGTGTCCAGCGAGACAGTGAACATCACCATCACCCAGGGCCTGGCCGTGCCTACC
ATCAGCAGCTTTTTCCCACCCGGCTACCAGGTGTCCTTCTGCCTCGTGATGGTGCTGCTG
TTCGCCGTGGACACCGGCCTGTACTTCAGCGTGAAAACAAACATCAGAAGCAGCACCCGG
GACTGGAAGGACCACAAGTTCAAGTGGCGGAAGGACCCCCAGGACAAGTGAACGCGTGGG

GGAGGCTAACTGAAACACGGAAGGAGACAATACCGGAAGGAACCCGCGCTATGACGGCAA

TAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCATAAACGCGGGGTTCGG

TCCCAGGGCTGGCACTCTGTCGATACCCCACCGAGACCCCATTGGGGCCAATACGCCCGC

GTTTCTTCCTTTTCCCCACCCCACCCCCCAAGTTCGGGTGAAGGCCCAGGGCTCGCAGCC

AACGTCGGGGCGGCAGGCCCTGCCATAGCAGGTACCGATGCGTCAAGTACACTGAAATTC

ATCCTGAGATGAGGTGGGTTGGCGACTAAGGCGCACCGGTGGGCACTGCGGGGACAGCAG
GGCCCCGCGCGCAGGGAAGCCGCCCGGATCGCCCGGAACCGGGCATCTTCCGTGGCGGGT
CAGCCGAGAGCCCGCCGGGTGGTGCTGAGTAGGGAGTCCCGGGCTCGGGGCTCCGCGGGC

CGCTTTCAGGAGCAGCTGGCCTTGGCACCGAGCGTGCCCGCGGGAGGCGGGGGGGGGCGC

SEQ ID NO: 26

SEQ ID NO: 27

SEQ ID NO:28

SEQ ID NO: 32

FIG. 4 con’t.
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TGCTCGGTGGCTCTGCTGCGTAGCCGGTGAACACTTGGCACCGATGCCCGCCTTCTGGGC

AAGGTGCCCTGAGCCCAGCCCCTCGCCGGGCTGCAGCCCACCCTCGGCGCGCTCAGCCCG

CTTCACCGCTTCAGGGACGGAATAGAACTCGCAGATGCAGGGTGTCGCTGACATTTTCAA

CTTTTTCTGCGGTTTCCGCCCGCTGTCTCTGACCCGAAAGTGCCCCCGGACGGTTACAGA

GGACACTTAAGTGGTTTGCAAAGCCTGTGGTAGGGGAGGAGGGTGTAGAAGGGCCAAACC

ACGGAACTTAGTTTTATTCATTTATATAAAGCAGCA

LHA/CD38: can have variable length and sequence depending on the
targeting site; exemplary sequence--SEQ ID NO: 30

T2A: can be any 2A variants; exemplary sequence-- SEQ ID NO: 31
IL15RF(tr)-P2A-hnCD16: can be any transgenes

IL15RF(tr): can be any versions of IL15/R fusion protein; exemplary
sequence-- SEQ ID NO: 25

P2A: can be any 2A variants; exemplary sequence-- SEQ ID NO: 26
hnCD16: can be any Fc receptors; exemplary sequence-- SEQ ID NO: 27
TKpA: can be any poly A signals; exemplary sequence-- SEQ ID NO: 28
RHA/CD38: can have variable length and sequence depending on the
targeting site; exemplary sequence-- SEQ ID NO: 32

FIG. 4 con’t.
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FIG. 13

Nalm6 MICA+ Tumor Burden
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FIG. 14
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FIG. 15B
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