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5T4 (GC)-muag-A64-C30

GGGAGAAAGCUUACCAUGCCCGGCGGGUGCAGCCGGGGCCCGGCCGCCGGGGACGGCLGC
CUGCGGCUCGCGCGCCUGGCCCUGGUGCUCCUGGGGUGGGUCUCCAGCUCCAGCCCCACC
UCCAGCGCCUCCAGCUUCUCCAGCUCCGCCCCCUUCCUGGCCAGCGCGGUGUCCGCCCAG
CCCCCGCUCCCCGACCAGUGCCCCGCCCUGUGCGAGUGCAGCGAGGCCGCGCGGACCGUG
AAGUGCGUCAACCGCAACCUGACGGAGGUGCCCACCGACCUCCCGGCCUACGUGCGGAAC
CUGUUCCUGACCGGCAACCAGCUCGCCGUCCUGCCCGCCGGCGCCUUCGCGCGCCGGLLG
CCCCUGGCCGAGCUCGCCGCCCUGAACCUGUCCGGGAGCCGCCUCéACGAGGUGCGGGCC
GGCGCGUUCGAGCACCUGCCGUCCCUGCGCCAGCUCGACCUGAGCCACAACCCCCUGGCC
GACCUCUCCCCCUUCGCCUUCAGCGGGAGCAACGCCUCCGUGAGCGCCCCCUCCCCGCUG
GUCGAGCUGAUCCUCAACCACAUCGUGCCCCCCGAGGACGAGCGGCAGAACCGCAGCUUC
GAGGGCAUGGUGGUCGCGGCCCUGCUGGCCGGGCGGGCCCUCCAGGGCCUGCGCCGGCUG
GAGCUCGCCUCCAACCACUUCCUGUACCUGCCCCGCGACGUGCUCGCGCAGCUGCCGAGC
CUGCGGCACCUCGACCUGUCCAACAACAGCCUGGUGUCCCUCACCUACGUCAGCUUCCGC
AACCUGACGCACCUGGAGUCCCUCCACCUGGAGGACAACGCCCUGAAGGUGCUGCACAAC
GGCACCCUCGCCGAGCUGCAGGGGCUGCCCCACAUCCGGGUGUUCCUCGACAACAACCCC
UGGGUCUGCGACUGCCACAUGGCCGACAUGGUGACCUGGCUGAAGGAGACCGAGGUGGUC
CAGGGCAAGGACCGCCUGACGUGCGCGUACCCCGAGAAGAUGCGGAACCGGGUGCUCCUG
GAGCUGAACAGCGCCGACCUCGACUGCGACCCGAUCCUGCCCCCCUCCCUGCAGACCAGC
UACGUGUUCCUCGGGAUCGUCCUGGCCCUGAUCGGCGCCAUCUUCCUCCUGGUGCUGUAC
CUCAACCGCAAGGGCAUCAAGAAGUGGAUGCACAACAUCCGGGACGCCUGCCGCGACCAC
AUGGAGGGGUACCACUACCGGUACGAGAUCAACGCGGACCCCCGCCUGACCAACCUGUCC
AGCAACUCCGACGUCUGACCACUAGUUAUAAGACUGACUAGCCCGAUGGGCCUCCCAACG
GGCCCUCCUCCCCUCCUUGCACCGAGAUUAAUAAAAAAAAAAAAAAAARAAAARRRAARRA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAUAUUCCCCCCCLCLCCCCeeeeceee
CCCCCCCCCCUCUAGACAAUUGGAAUU

Fig. 1
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5T4 (GC)-muag-A64-C30-HistoneSL

GGGAGAAAGCUUACCAUGCCCGGCGGGUGCAGCCGGGGCCCGGCCGCCGGGGACGGCLGL
CUGCGGCUCGCGCGCCUGGCCCUGGUGCUCCUGGGGUGGGUCUCCAGCUCCAGCCCCACC
UCCAGCGCCUCCAGCUUCUCCAGCUCCGCCCCCUUCCUGGCCAGCGCGGUGUCCGCCCAG
CCCCCGCUCCCCGACCAGUGCCCCGCCCUGUGCGAGUGCAGCGAGGCCGCGCGGACCGUG
AAGUGCGUCAACCGCAACCUGACGGAGGUGCCCACCGACCUCCCGGCCUACGUGCGGAAC
CUGUUCCUGACCGGCAACCAGCUCGCCGUCCUGCCCGCCGGCGCCUUCGCGCGCCGGLCG
CCCCUGGCCGAGCUCGCCGCCCUGAACCUGUCCGGGAGCCGCCUCGACGAGGUGCGGGCC
GGCGCGUUCGAGCACCUGCCGUCCCUGCGCCAGCUCGACCUGAGCCACAACCCCCUGGCC
GACCUCUCCCCCUUCGCCUUCAGCGGGAGCAACGCCUCCGUGAGCGCCCCCUCCCCGLCUG
GUCGAGCUGAUCCUCAACCACAUCGUGCCCCCCGAGGACGAGCGGCAGAACCGCAGCUUC
GAGGGCAUGGUGGUCGCGGCCCUGCUGGCCGGGCGGGCCCUCCAGGGCCUGCGCCGGLUG
GAGCUCGCCUCCAACCACUUCCUGUACCUGCCCCGCGACGUGCUCGCGCAGCUGCCGAGC
CUGCGGCACCUCGACCUGUCCAACAACAGCCUGGUGUCCCUCACCUACGUCAGCUUCCGC
AACCUGACGCACCUGGAGUCCCUCCACCUGGAGGACAACGCCCUGAAGGUGCUGCACAAC
GGCACCCUCGCCGAGCUGCAGGGGCUGCCCCACAUCCGGGUGUUCCUCGACAACAALCCCC
UGGGUCUGCGACUGCCACAUGGCCGACAUGGUGACCUGGCUGAAGGAGACCGAGGUGGUC
CAGGGCAAGGACCGCCUGACGUGCGCGUACCCCGAGAAGAUGCGGAACCGGGUGCUCCUG
GAGCUGAACAGCGCCGACCUCGACUGCGACCCGAUCCUGCCCCCCUCCCUGCAGACCAGC
UACGUGUUCCUCGGGAUCGUCCUGGCCCUGAUCGGCGCCAUCUUCCUCCUGGUGCUGUAC
CUCAACCGCAAGGGCAUCAAGAAGUGGAUGCACAACAUCCGGGACGCCUGCCGCGACCAC
AUGGAGGGGUACCACUACCGGUACGAGAUCAACGCGGACCCCCGCCUGACCAACCUGUCC
AGCAACUCCGACGUCUGACCACUAGUUAUAAGACUGACUAGCCCGAUGGGCCUCCCAACG
GGCCCUCCUCCCCUCCUUGCACCGAGAUUAAUAAAAAAAAAAAAAAAARARAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAUGCAUCCCCCCCCCCCeeeeCCCC
CCCCCCCCCCCCAAAGGCUCUUUUCAGAGCCACCAGAAUU

Fig. 2
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5T4 CDS wild type

AUGCCUGGGGGGUGCUCCCGGGGCCCCGCCGCCGGGGACGGGCGUCUGCGGCUGGCGCGA
CUAGCGCUGGUACUCCUGGGCUGGGUCUCCUCGUCUUCUCCCACCUCCUCGGCAUCCUCC

-UUCUCCUCCUCGGCGCCGUUCCUGGCUUCCGCCGUGUCCGCCCAGCCCCCGCUGCCGGAC
CAGUGCCCCGCGCUGUGCGAGUGCUCCGAGGCAGCGCGCACAGUCAAGUGCGUUAACCGC
AAUCUGACCGAGGUGCCCACGGACCUGCCCGCCUACGUGCGCAACCUCUUCCUUACCGGC
AACCAGCUGGCCGUGCUCCCUGCCGGCGCCUUCGCCCGCCGGCCGCCGCUGGCGGAGCUG
GCCGCGCUCAACCUCAGCGGCAGCCGCCUGGACGAGGUGCGCGCGGGCGCCUUCGAGCAU
CUGCCCAGCCUGCGCCAGCUCGACCUCAGCCACAACCCACUGGCCGACCUCAGUCCCUUC
GCUUUCUCGGGCAGCAAUGCCAGCGUCUCGGCCCCCAGUCCCCUUGUGGAACUGAUCCUG
AACCACAUCGUGCCCCCUGAAGAUGAGCGGCAGAACCGGAGCUUCGAGGGCAUGGUGGUG
GCGGCCCUGCUGGCGGGCCGUGCACUGCAGGGGCUCCGCCGCUUGGAGCUGGCCAGCAAC
CACUUCCUUUACCUGCCGCGGGAUGUGCUGGCCCAACUGCCCAGCCUCAGGCACCUGGAC
UUAAGUAAUAAUUCGCUGGUGAGCCUGACCUACGUGUCCUUCCGCAACCUGACACAUCUA
GAAAGCCUCCACCUGGAGGACAAUGCCCUCAAGGUCCUUCACAAUGGCACCCUGGCUGAG
UUGCAAGGUCUACCCCACAUUAGGGUUUUCCUGGACAACAAUCCCUGGGUCUGCGACUGC
CACAUGGCAGACAUGGUGACCUGGCUCAAGGAAACAGAGGUAGUGCAGGGCAAAGACCGG
CUCACCUGUGCAUAUCCGGAAAAAAUGAGGAAUCGGGUCCUCUUGGAACUCAACAGUGCU
GACCUGGACUGUGACCCGAUUCUUCCCCCAUCCCUGCAAACCUCUUAUGUCUUCCUGGGU
AUUGUUUUAGCCCUGAUAGGCGCUAUUUUCCUCCUGGUUUUGUAUUUGAACCGCAAGGGG
AUAAAAAAGUGGAUGCAUAACAUCAGAGAUGCCUGCAGGGAUCACAUGGAAGGGUAUCAU
UACAGAUAUGAAAUCAAUGCGGACCCCAGAUUAACGAACCUCAGUUCUAACUCGGAUGUC
UGA

Fig. 3
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5T4 CDS GC-optimized

AUGCCCGGCGGGUGCAGCCGGGGCCCGGCCGCCGGGGACGGCCGCCUGCGGCUCGCGCGT
CUGGCCCUGGUGCUCCUGGGGUGGGUCUCCAGCUCCAGCCCCACCUCCAGCGCCUCCAGC
UUCUCCAGCUCCGCCCCCUUCCUGGCCAGCGCGGUGUCCGCCCAGCCCCCGCUCCCCGAC
CAGUGCCCCGCCCUGUGCGAGUGCAGCGAGGCCGCGCGGACCGUGAAGUGCGUCAACCGC
AACCUGACGGAGGUGCCCACCGACCUCCCGGCCUACGUGCGGAACCUGUUCCUGACCGGC
AACCAGCUCGCCGUCCUGCCCGCCGGCGCCUUCGCGCGCCGGCCGCCCCUGGCCGAGCUC
GCCGCCCUGAACCUGUCCGGGAGCCGCCUCGACGAGGUGCGGGCCGGCGCGUUCGAGCAC
CUGCCGUCCCUGCGCCAGCUCGACCUGAGCCACAACCCCCUGGCCGACCUCUCCCCCUUC
GCCUUCAGCGGGAGCAACGCCUCCGUGAGCGCCCCCUCCCCGCUGGUCGAGCUGAUCCUC
AACCACAUCGUGCCCCCCGAGGACGAGCGGCAGAACCGCAGCUUCGAGGGCAUGGUGGUC
GCGGCCCUGCUGGCCGGGCGGGCCCUCCAGGGCCUGCGCCGGCUGGAGCUCGCCUCCAAC
CACUUCCUGUACCUGCCCCGCGACGUGCUCGCGCAGCUGCCGAGCCUGCGGCACCUCGAC
CUGUCCAACAACAGCCUGGUGUCCCUCACCUACGUCAGCUUCCGCAACCUGACGCACCUG
GAGUCCCUCCACCUGGAGGACAACGCCCUGAAGGUGCUGCACAACGGCACCCUCGCCGAG
CUGCAGGGGCUGCCCCACAUCCGGGUGUUCCUCGACAACAACCCCUGGGUCUGCGACUGC
CACAUGGCCGACAUGGUGACCUGGCUGAAGGAGACCGAGGUGGUCCAGGGCAAGGACCGC
CUGACGUGCGCGUACCCCGAGAAGAUGCGGAACCGGGUGCUCCUGGAGCUGAACAGCGCC
GACCUCGACUGCGACCCGAUCCUGCCCCCCUCCCUGCAGACCAGCUACGUGUUCCUCGGG
AUCGUCCUGGCCCUGAUCGGCGCCAUCUUCCUCCUGGUGCUGUACCUCAACCGCAAGGGC
AUCAAGAAGUGGAUGCACAACAUCCGGGACGCCUGCCGCGACCACAUGGAGGGGUACCAC
UACCGGUACGAGAUCAACGCGGACCCCCGCCUGACCAACCUGUCCAGCAACUCCGACGUC
UGA

Fig. 4
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Survivin (GC)-muag-A64-C30

GGGAGAAAGCUUACCAUGGGCGCCCCCACCCUGCCGCCGGCCUGGCAGCCGUUCCUCAAG
GACCACCGCAUCUCGACCUUCAAGAACUGGCCGUUCCUGGAGGGCUGCGCGUGCACCCCG
GAGCGGAUGGCCGAGGCCGGCUUCAUCCACUGCCCCACCGAGAACGAGCCGGACCUGGCC
CAGUGCUUCUUCUGCUUCAAGGAGCUGGAGGGCUGGGAGCCGGACGACGACCCGAUCGAG
GAGCACAAGAAGCACAGCAGCGGCUGCGCCUUCCUGAGCGUGAAGAAGCAGUUCGAGGAG
CUGACGCUCGGGGAGUUCCUGAAGCUGGACCGGGAGCGGGCCAAGAACAAGAUCGCGAAG
GAGACCAACAACAAGAAGAAGGAGUUCGAGGAGACCGCCAAGAAGGUGCGGCGGGCCAUC
GAGCAGCUGGCCGCCAUGGACUGACCACUAGUUAUAAGACUGACUAGCCCGAUGGGCCUC
CCAACGGGCCCUCCUCCCCUCCUUGCACCGAGAUUAAUAAAAAAAAAAAAAARAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAUAUUCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCUCUAGACAAUUGGAAUU

Fig. 5
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Survivin (GC)-muag-A64-C30-HistoneSL

GGGAGAAAGCUUACCAUGGGCGCCCCCACCCUGCCGCCGGCCUGGCAGCCGUUCCUCAAG
GACCACCGCAUCUCGACCUUCAAGAACUGGCCGUUCCUGGAGGGCUGCGCGUGCACCCCG
GAGCGGAUGGCCGAGGCCGGCUUCAUCCACUGCCCCACCGAGAACGAGCCGGACCUGGLC
CAGUGCUUCUUCUGCUUCAAGGAGCUGGAGGGCUGGGAGCCGGACGACGACCCGAUCGAG
GAGCACAAGAAGCACAGCAGCGGCUGCGCCUUCCUGAGCGUGAAGAAGCAGUUCGAGGAG
CUGACGCUCGGGGAGUUCCUGAAGCUGGACCGGGAGCGGGCCAAGAACAAGAUCGCGAAG
GAGACCAACAACAAGAAGAAGGAGUUCGAGGAGACCGCCAAGAAGGUGCGGCGGGCCAUC
GAGCAGCUGGCCGCCAUGGACUGACCACUAGUUAUAAGACUGACUAGCCCGAUGGGCCUC
CCAACGGGCCCUCCUCCCCUCCUUGCACCGAGAUUAAUAAAAAAAAAAANARARAAANRA
AAAAAAAAAAAARARAAAAAAAAAAAAAAAAARAAAAAAAAAAUGCAUCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCAAAGGCUCUUUUCAGAGCCACCAGAAUU

Fig. 6
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Survivin CDS wild type

AUGGGUGCCCCGACGUUGCCCCCUGCCUGGCAGCCCUUUCUCAAGGACCACCGCAUCUCUA
CAUUCAAGAACUGGCCCUUCUUGGAGGGCUGCGCCUGCACCCCGGAGCGGAUGGCCGAGGC
UGGCUUCAUCCACUGCCCCACUGAGAACGAGCCAGACUUGGCCCAGUGUUUCUUCUGCUUC
AAGGAGCUGGAAGGCUGGGAGCCAGAUGACGACCCCAUAGAGGAACAUAAAAAGCAUUCGU
CCGGUUGCGCUUUCCUUUCUGUCAAGAAGCAGUUUGAAGAAUUAACCCUUGGUGAAUUUUU
GAAACUGGACAGAGAAAGAGCCAAGAACAAAAUUGCAAAGGAAACCAACAAUAAGAAGAAA
GAAUUUGAGGAAACUGCGAAGAAAGUGCGCCGUGCCAUCGAGCAGCUGGCUGCCAUGGAUU
GA
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Survivin CDS GC-optimized

AUGGGCGCCCCCACCCUGCCGCCGGCCUGGCAGCCGUUCCUCAAGGACCACCGCAUCUCGA
CCUUCAAGAACUGGCCGUUCCUGGAGGGCUGCGCGUGCACCCCGGAGCGGAUGGCCGAGGC
CGGCUUCAUCCACUGCCCCACCGAGAACGAGCCGGACCUGGCCCAGUGCUUCUUCUGCUUC
AAGGAGCUGGAGGGCUGGGAGCCGGACGACGACCCGAUCGAGGAGCACAAGAAGCACAGCA
GCGGCUGCGCCUUCCUGAGCGUGAAGAAGCAGUUCGAGGAGCUGACGCUCGGGGAGUUCCU
GAAGCUGGACCGGGAGCGGGCCAAGAACAAGAUCGCGAAGGAGACCAACAACAAGAAGAAG
GAGUUCGAGGAGACCGCCAAGAAGGUGCGGCGGGCCAUCGAGCAGCUGGCCGCCAUGGACU
GA

Fig. 8
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NY-ESO-1 (GC)-MUAG-A64-C30

GGGAGAAAGCUUACCAUGCAGGCCGAGGGCCGCGGCACCGGCGGCUCGACCGGCGACGLC
GACGGGCCCGGCGGCCCGGGCAUCCCGGACGGCCCGGGCGGGAACGCGGGLCGGCLCLGGGEL
GAGGCCGGCGCCACCGGCGGGCGGGGCCCGCGGGGCGCCGGCGCCGCCCGGGCGAGCEGEC
CCCGGCGGGGGCGCCCCGCGGGGCCCGCACGGCGGCGCCGCCAGCGGCCUGAACGGGUGC
UGCCGGUGCGGCGCCCGCGGCCCGGAGAGCCGGCUCCUGGAGUUCUACCUGGCCAUGCCG
UUCGCGACCCCGAUGGAGGCCGAGCUGGCCCGGCGGAGCCUGGCCCAGGACGCCCCGCCG
CUGCCCGUGCCGGGCGUGCUCCUGAAGGAGUUCACGGUGAGCGGCAACAUCCUGACCAUC
CGGCUGACCGCCGCGGACCACCGGCAGCUGCAGCUGUCGAUCAGCAGCUGCCUCCAGCAG
CUGAGCCUGCUGAUGUGGAUCACCCAGUGCUUCCUGCCGGUGUUCCUGGCCCAGCCGCCC
AGCGGCCAGCGCCGGUGACCACUAGUUAUAAGACUGACUAGCCCGAUGGGCCUCCCAACG
GGCCCUCCUCCCCUCCUUGCACCGAGAUUAAUAAAAAAAAAAAAAAAAAAAAARAAARAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAUAUUCCCCCCCCCCCCCeeeeceC -
CCCCCCCCCCUCUAGACAAUUGGAAUU
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NY-ESO-1 (GC)-muag-A64-C30-histone SL

GGGAGAAAGCUUACCAUGCAGGCCGAGGGCCGCGGCACCGGCGGCUCGACCGGCGACGCC
GACGGGCCCGGCGGCCCGGGCAUCCCGGACGGCCCGGGCGGGAACGCGGGCGGCCLGGGEL
GAGGCCGGCGCCACCGGCGGGCGGGGCCCGCGGGGCGCCGGCGCCGCCCGGGCGAGCGGL
CCCGGCGGGGGCGCCCCGCGGGGCCCGCACGGCGGCGCCGCCAGCGGCCUGAACGGGUGC
UGCCGGUGCGGCGCCCGCGGCCCGGAGAGCCGGCUCCUGGAGUUCUACCUGGCCAUGCCG
UUCGCGACCCCGAUGGAGGCCGAGCUGGCCCGGCGGAGCCUGGCCCAGGACGCCCCGCCG
CUGCCCGUGCCGGGCGUGCUCCUGAAGGAGUUCACGGUGAGCGGCAACAUCCUGACCAUC
CGGCUGACCGCCGCGGACCACCGGCAGCUGCAGCUGUCGAUCAGCAGCUGCCUCCAGCAG
CUGAGCCUGCUGAUGUGGAUCACCCAGUGCUUCCUGCCGGUGUUCCUGGCCCAGCCGCCC
AGCGGCCAGCGCCGGUGACCACUAGUUAUAAGACUGACUAGCCCGAUGGGCCUCCCAACG
GGCCCUCCUCCCCUCCUUGCACCGAGAUUAAUAAAAAAAAAAAAAAAAARARAAAAAAAA
AAAAADAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAUGCAUCCCCCCCCCeeeeeeeccee
CCCCCCCCCCCCAAAGGCUCUUUUCAGAGCCACCAGAAUU

Fig. 10
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NY-ESO-1 CDS wild type

AUGCAGGCCGAAGGCCGGGGCACAGGGGGUUCGACGGGCGAUGCUGAUGGCCCAGGAGGC
CCUGGCAUUCCUGAUGGCCCAGGGGGCAAUGCUGGCGGCCCAGGAGAGGCGGGUGCCACG
GGCGGCAGAGGUCCCCGGGGCGCAGGGGCAGCAAGGGCCUCGGGGCCGGGAGGAGGCGCC
CCGCGGGGUCCGCAUGGCGGCGCGGCUUCAGGGCUGAAUGGAUGCUGCAGAUGCGGGGCC
AGGGGGCCGGAGAGCCGCCUGCUUGAGUUCUACCUCGCCAUGCCUUUCGCGACACCCAUG
GAAGCAGAGCUGGCCCGCAGGAGCCUGGCCCAGGAUGCCCCACCGCUUCCCGUGCCAGGG
GUGCUUCUGAAGGAGUUCACUGUGUCCGGCAACAUACUGACUAUCCGACUGACUGCUGCA
GACCACCGCCAACUGCAGCUCUCCAUCAGCUCCUGUCUCCAGCAGCUUUCCCUGUUGAUG
UGGAUCACGCAGUGCUUUCUGCCCGUGUUUUUGGCUCAGCCUCCCUCAGGGCAGAGGCGC
UAA

Fig. 11
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NY-ESO-1 CDS GC-optimized

AUGCAGGCCGAGGGCCGCGGCACCGGCGGCUCGACCGGCGACGCCGACGGGCCCGGCGGE
CCGGGCAUCCCGGACGGCCCGGGCGGGARCGCGGGCGGCCCGGGCGAGGCCGGCGCCACC
GGCGGGCGGGGCCCGCGGGGCGCCGGCGCCGCCCGGGCGAGCGGCCCCGGCGGGGGCGCC
CCGCGGGGCCCGCACGGCGGCGCCGCCAGCGGCCUGAACGGGUGCUGCCGGUGCGGCGCC
CGCGGCCCGGAGAGCCGGCUCCUGGAGUUCUACCUGGCCAUGCCGUUCGCGACCCCGAUG
GAGGCCGAGCUGGCCCGGCGGAGCCUGGCCCAGGACGCCCCGCCGCUGCCCGUGCCGGGL
GUGCUCCUGAAGGAGUUCACGGUGAGCGGCAACAUCCUGACCAUCCGGCUGACCGCCGCG
GACCACCGGCAGCUGCAGCUGUCGAUCAGCAGCUGCCUCCAGCAGCUGAGCCUGCUGAUG
UGGAUCACCCAGUGCUUCCUGCCGGUGUUCCUGGCCCAGCCGCCCAGCGGCCAGCGCCGG
UGA

Fig. 12
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MAGE-C1 (aa 613-1142) (GC)-muag-A64-C30

GGGAGAAAGCUUACCAUGCAGUCCCCGCUGCAGGGCGAGGAGUUCCAGAGCUCCCUGCAG
AGCCCCGUGUCCAUCUGCAGCUCCAGCACCCCCUCCAGCCUCCCGCAGAGCUUCCCCGAG
UCCAGCCAGUCCCCCCCCGAGGGCCCGGUCCAGAGCCCCCUGCACUCCCCGCAGAGCCCC
CCGGAGGGGAUGCACUCCCAGAGCCCCCUGCAGUCCCCCGAGAGCGCCCCCGAGGGCGAG
GACUCCCUCAGCCCGCUGCAGAUCCCCCAGUCCCCGCUGGAGGGGGAGGACAGCCUCUCC
AGCCUGCACUUCCCCCAGUCCCCGCCCGAGUGGGAGGACAGCCUGAGCCCCCUCCALCUUC
CCCCAGUUCCCGCCCCAGGGCGAGGACUUCCAGUCCAGCCUGCAGUCCCCCGUGAGCAUC
UGCUCCAGCUCCACGAGCCUGUCCCUCCCCCAGAGCUUCCCGGAGUCCCCCCAGAGCCCG
CCCGAGGGGCCGGCGCAGUCCCCCCUGCAGCGCCCCGUGAGCUCCUUCUUCAGCUACACC
CUGGCCUCCCUCCUGCAGAGCUCCCACGAGAGCCCGCAGAGCCCGCCCGAGGGCCCCGLC
CAGUCCCCGCUGCAGAGCCCCGUCUCCAGCUUCCCCUCCAGCACCUCCAGCUCCCUCAGC
CAGUCCAGCCCCGUGUCCAGCUUCCCGUCCAGCACCUCCAGCUCCCUGAGCAAGAGCUCC
CCCGAGAGCCCCCUGCAGUCCCCCGUGAUCAGCUUCUCCAGCUCCACGAGCCUCUCCCCG
UUCAGCGAGGAGUCCAGCUCCCCCGUCGACGAGUACACCAGCUCCAGCGACACCCUGCUG
GAGUCCGACAGCCUCACCGACUCCGAGAGCCUGAUCGAGAGCGAGCCCCUGUUCACCUAC
ACGCUCGACGAGAAGGUGGACGAGCUGGCCCGGUUCCUGCUCCUGAAGUACCAGGUGAAG
CAGCCCAUCACCAAGGCCGAGAUGCUGACCAACGUCAUCUCCCGCUACACCGGCUACUUC
CCGGUGAUCUUCCGGAAGGCGCGCGAGUUCAUCGAGAUCCUCUUCGGGAUCAGCCUGCGG
GAGGUGGACCCCGACGACUCCUACGUCUUCGUGAACACGCUGGACCUCACCAGCGAGGGC
UGCCUGUCCGACGAGCAGGGGAUGAGCCAGAACCGCCUGCUCAUCCUGAUCCUGUCCAUC
AUCUUCAUCAAGGGCACCUACGCCAGCGAGGAGGUCAUCUGGGACGUGCUCUCCGGGAUC
GGCGUGCGGGCCGGCCGCGAGCACUUCGCCUUCGGGGAGCCCCGGGAGCUGCUGACCAAG
GUCUGGGUGCAGGAGCACUACCUCGAGUACCGCGAGGUGCCCAACAGCUCCCCGCCCCGG
UACGAGUUCCUGUGGGGCCCCCGCGCCCACAGCGAGGUCAUCAAGCGGAAGGUGGUGGAG
UUCCUGGCGAUGCUCAAGAACACGGUCCCCAUCACCUUCCCGUCCAGCUACAAGGACGCC
CUGAAGGACGUGGAGGAGCGGGCCCAGGCCAUCAUCGACACCACCGACGACUCCACGGLC
ACCGAGAGCGCGUCCAGCUCCGUGAUGAGCCCCAGCUUCUCCAGCGAGUGACCACUAGUU
AUAAGACUGACUAGCCCGAUGGGCCUCCCAACGGGCCCUCCUCCCCUCCUUGCACCGAGA
UUAAUAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAARAAAAAAAAAAA
AAAAAAAAAUAUUCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCUCUAGACAAUUGGAAUU

Fig. 13
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MAGE-C1 (aa 613-1142) (GC)-muag-A64-C30-histoneSL

GGGAGAAAGCUUACCAUGCAGUCCCCGCUGCAGGGCGAGGAGUUCCAGAGCUCCCUGCAG
AGCCCCGUGUCCAUCUGCAGCUCCAGCACCCCCUCCAGCCUCCCGCAGAGCUUCCCCGAG
UCCAGCCAGUCCCCCCCCGAGGGCCCGGUCCAGAGCCCCCUGCACUCCCCGCAGAGCCCC
CCGGAGGGGAUGCACUCCCAGAGCCCCCUGCAGUCCCCCGAGAGCGCCCCCGAGGGCGAG
GACUCCCUCAGCCCGCUGCAGAUCCCCCAGUCCCCGCUGGAGGGGGAGGACAGCCUCUCC
AGCCUGCACUUCCCCCAGUCCCCGCCCGAGUGGGAGGACAGCCUGAGCCCCCUCCACUUC
CCCCAGUUCCCGCCCCAGGGCGAGGACUUCCAGUCCAGCCUGCAGUCCCCCGUGAGCAUC
UGCUCCAGCUCCACGAGCCUGUCCCUCCCCCAGAGCUUCCCGGAGUCCCCCCAGAGCCCG
CCCGAGGGGCCGGCGCAGUCCCCCCUGCAGCGCCCCGUGAGCUCCUUCUUCAGCUACACC
CUGGCCUCCCUCCUGCAGAGCUCCCACGAGAGCCCGCAGAGCCCGCCCGAGGGCCCCGLC
CAGUCCCCGCUGCAGAGCCCCGUCUCCAGCUUCCCCUCCAGCACCUCCAGCUCCCUCAGC
CAGUCCAGCCCCGUGUCCAGCUUCCCGUCCAGCACCUCCAGCUCCCUGAGCAAGAGCUCC
CCCGAGAGCCCCCUGCAGUCCCCCGUGAUCAGCUUCUCCAGCUCCACGAGCCUCUCCCCG
UUCAGCGAGGAGUCCAGCUCCCCCGUCGACGAGUACACCAGCUCCAGCGACACCCUGCUG
GAGUCCGACAGCCUCACCGACUCCGAGAGCCUGAUCGAGAGCGAGCCCCUGUUCACCUAC
ACGCUCGACGAGAAGGUGGACGAGCUGGCCCGGUUCCUGCUCCUGAAGUACCAGGUGAAG
CAGCCCAUCACCAAGGCCGAGAUGCUGACCAACGUCAUCUCCCGCUACACCGGCUACUUC
CCGGUGAUCUUCCGGAAGGCGCGCGAGUUCAUCGAGAUCCUCUUCGGGAUCAGCCUGCGG
GAGGUGGACCCCGACGACUCCUACGUCUUCGUGAACACGCUGGACCUCACCAGCGAGGGC
UGCCUGUCCGACGAGCAGGGGAUGAGCCAGAACCGCCUGCUCAUCCUGAUCCUGUCCAUC
AUCUUCAUCAAGGGCACCUACGCCAGCGAGGAGGUCAUCUGGGACGUGCUCUCCGGGAUC
GGCGUGCGGGCCGGCCGCGAGCACUUCGCCUUCGGGGAGCCCCGGGAGCUGCUGACCAAG
GUCUGGGUGCAGGAGCACUACCUCGAGUACCGCGAGGUGCCCAACAGCUCCCCGCCCCGG
UACGAGUUCCUGUGGGGCCCCCGCGCCCACAGCGAGGUCAUCAAGCGGAAGGUGGUGGAG
UUCCUGGCGAUGCUCAAGAACACGGUCCCCAUCACCUUCCCGUCCAGCUACAAGGACGCC
CUGAAGGACGUGGAGGAGCGGGCCCAGGCCAUCAUCGACACCACCGACGACUCCACGGCC
ACCGAGAGCGCGUCCAGCUCCGUGAUGAGCCCCAGCUUCUCCAGCGAGUGACCACUAGUU
AUAAGACUGACUAGCCCGAUGGGCCUCCCAACGGGCCCUCCUCCCCUCCUUGCACCGAGA
UUAAUAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAARAAA
AAAAAAAAAUGCAUCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCUCUUUUCAG
AGCCACCAGAAUU

Fig. 14
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MAGE-CT full-length CDS wild type

AUGGGGGACAAGGAUAUGCCUACUGCUGGGAUGCCGAGUCUUCUCCAGAGUUCCUCUGAGAGUCCUCAGAGU
UGUCCUGAGGGGGAGGACUCCCAGUCUCCUCUCCAGAUUCCCCAGAGUUCUCCUGAGAGCGACGACACCCUG
UAUCCUCUCCAGAGUCCUCAGAGUCGUUCUGAGGGGGAGGACUCCUCGGAUCCUCUCCAGAGACCUCCUGAG
GGGAAGGACUCCCAGUCUCCUCUCCAGAUUCCCCAGAGUUCUCCUGAGGGCGACGACACCCAGUCUCCUCUC
CAGAAUUCUCAGAGUUCUCCUGAGGGGAAGGACUCCCUGUCUCCUCUAGAGAUUUCUCAGAGCCCUCCUGAG
GGUGAGGAUGUCCAGUCUCCUCUGCAGAAUCCUGCGAGUUCCUUCUUCUCCUCUGCUUUAUUGAGUAUUUUC
CAGAGUUCCCCUGAGAGUACUCAAAGUCCUUUUGAGGGUUUUCCCCAGUCUGUUCUCCAGAUUCCUGUGAGC
GCCGCCUCCUCCUCCACUUUAGUGAGUAUUUUCCAGAGUUCCCCUGAGAGUACUCAAAGUCCUUUUGAGGGU
UUUCCCCAGUCUCCACUCCAGAUUCCUGUGAGCCGCUCCUUCUCCUCCACUUUAUUGAGUAUUUUCCAGAGU
UCCCCUGAGAGAACUCAGAGUACUUUUGAGGGUUUUGCCCAGUCUCCUCUCCAGAUUCCUGUGAGCCCCUCC
UCCUCCUCCACUUUACUGAGUCUUUUCCAGAGUUUCUCUGAGAGAACUCAGAGUACUUUUGAGGGUUUUGCC
CAGUCUUCUCUCCAGAUUCCUGUGAGCCCCUCCUUCUCCUCCACUUUAGUGAGUCUUUUCCAGAGUUCCCCU
GAGAGAACUCAGAGUACUUUUGAGGGUUUUCCCCAGUCUCCUCUCCAGAUUCCUGUGAGCUCCUCCUCCUCC
UCCACUUUAUUGAGUCUUUUCCAGAGUUCCCCUGAGAGAACUCACAGUACUUUUGAGGGUUUUCCCCAGUCU
CUUCUCCAGAUUCCUAUGACCUCCUCCUUCUCCUCUACUUUAUUGAGUAUUUUCCAGAGUUCUCCUGAGAGU
GCUCAAAGUACUUUUGAGGGUUUUCCCCAGUCUCCUCUCCAGAUUCCUGGGAGCCCCUCCUUCUCCUCCACU
UUACUGAGUCUUUUCCAGAGUUCCCCUGAGAGAACUCACAGUACUUUUGAGGGUUUUCCCCAGUCUCCUCUC
CAGAUUCCUAUGACCUCCUCCUUCUCCUCUACUUUAUUGAGUAUUUUACAGAGUUCUCCUGAGAGUGCUCAA
AGUGCUUUUGAGGGUUUUCCCCAGUCUCCUCUCCAGAUUCCUGUGAGCUCCUCUUUCUCCUACACUUUAUUG
AGUCUUUUCCAGAGUUCCCCUGAGAGAACUCACAGUACUUUUGAGGGUUUUCCCCAGUCUCCUCUCCAGAUU
CCUGUGAGCUCCUCCUCCUCCUCCUCCACUUUAUUGAGUCUUUUCCAGAGUUCCCCUGAGUGUACUCAAAGU
ACUUUUGAGGGUUUUCCCCAGUCUCCUCUCCAGAUUCCUCAGAGUCCUCCUGAAGGGGAGAAUACCCAUUCU
CCUCUCCAGAUUGUUCCAAGUCUUCCUGAGUGGGAGGACUCCCUGUCUCCUCACUACUUUCCUCAGAGCCCU
CCUCAGGGGGAGGACUCCCUAUCUCCUCACUACUUUCCUCAGAGCCCUCCUCAGGGGGAGGACUCCCUGUCU
CCUCACUACUUUCCUCAGAGCCCUCAGGGGGAGGACUCCCUGUCUCCUCACUACUUUCCUCAGAGCCCUCCU
CAGGGGGAGGACUCCAUGUCUCCUCUCUACUUUCCUCAGAGUCCUCUUCAGGGGGAGGAAUUCCAGUCUUCU
CUCCAGAGCCCUGUGAGCAUCUGCUCCUCCUCCACUCCAUCCAGUCUUCCCCAGAGUUUCCCUGAGAGUUCU
CAGAGUCCUCCUGAGGGGCCUGUCCAGUCUCCUCUCCAUAGUCCUCAGAGCCCUCCUGAGGGGAUGCACUCC
CAAUCUCCUCUCCAGAGUCCUGAGAGUGCUCCUGAGGGGGAGGAUUCCCUGUCUCCUCUCCAAAUUCCUCAG
AGUCCUCUUGAGGGAGAGGACUCCCUGUCUUCUCUCCAUUUUCCUCAGAGUCCUCCUGAGUGGGAGGACUCC
CUCUCUCCUCUCCACUUUCCUCAGUUUCCUCCUCAGGGGGAGGACUUCCAGUCUUCUCUCCAGAGUCCUGUG
AGUAUCUGCUCCUCCUCCACUUCUUUGAGUCUUCCCCAGAGUUUCCCUGAGAGUCCUCAGAGUCCUCCUGAG
GGGCCUGCUCAGUCUCCUCUCCAGAGACCUGUCAGCUCCUUCUUCUCCUACACUUUAGCGAGUCUUCUCCAA
AGUUCCCAUGAGAGUCCUCAGAGUCCUCCUGAGGGGCCUGCCCAGUCUCCUCUCCAGAGUCCUGUGAGCUCC
UUCCCCUCCUCCACUUCAUCGAGUCUUUCCCAGAGUUCUCCUGUGAGCUCCUUCCCCUCCUCCACUUCAUCG
AGUCUUUCCAAGAGUUCCCCUGAGAGUCCUCUCCAGAGUCCUGUGAUCUCCUUCUCCUCCUCCACUUCAUUG
AGCCCAUUCAGUGAAGAGUCCAGCAGCCCAGUAGAUGAAUAUACAAGUUCCUCAGACACCUUGCUAGAGAGU
GAUUCCUUGACAGACAGCGAGUCCUUGAUAGAGAGCGAGCCCUUGUUCACUUAUACACUGGAUGAAAAGGUG
GACGAGUUGGCGCGGUUUCUUCUCCUCARAUAUCAAGUGAAGCAGCCUAUCACAAAGGCAGAGAUGCUGACG
AAUGUCAUCAGCAGGUACACGGGCUACUUUCCUGUGAUCUUCAGGAAAGCCCGUGAGUUCAUAGAGAUACUU
UUUGGCAUUUCCCUGAGAGAAGUGGACCCUGAUGACUCCUAUGUCUUUGUAARACACAUUAGACCUCACCUCU
GAGGGGUGUCUGAGUGAUGAGCAGGGCAUGUCCCAGAACCGCCUCCUGAUUCUUAUUCUGAGUAUCAUCUUC
AUARAGGGCACCUAUGCCUCUGAGGAGGUCAUCUGGGAUGUGCUGAGUGGAAUAGGGGUGCGUGCUGGGAGG
GAGCACUUUGCCUUUGGGGAGCCCAGGGAGCUCCUCACUAAAGUUUGGGUGCAGGAACAUUACCUAGAGUAC
CGGGAGGUGCCCAACUCUUCUCCUCCUCGUUACGAAUUCCUGUGGGGUCCAAGAGCUCAUUCAGAAGUCAUU
AAGAGGAAAGUAGUAGAGUUUUUGGCCAUGCUAAAGAAUACCGUCCCUAUUACCUUUCCAUCCUCUUACAAG
GAUGCUUUGAAAGAUGUGGAAGAGAGAGCCCAGGCCAUAAUUGACACCACAGAUGAUUCGACUGCCACAGAA
AGUGCAAGCUCCAGUGUCAUGUCCCCCAGCUUCUCUUCUGAGUGA

Fig. 15
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MAGE-CT full-length CDS GC-optimized

AUGGGCGACAAGGACAUGCCCACCGCCGGGAUGCCGAGCCUGCUCCAGUCCAGCUCCGAGAGCCCCCAGUCC
UGCCCCGAGGGCGAGGACAGCCAGUCCCCCCUGCAGAUCCCGCAGAGCUCCCCCGAGAGCGACGACACCCUG
UACCCCCUCCAGUCCCCGCAGAGCCGGUCCGAGGGGGAGGACAGCUCCGACCCGCUGCAGCGCCCCCCCGAG
GGCAAGGACAGCCAGUCCCCGCUGCAGAUCCCGCAGAGCUCCCCCGAGGGGGACGACACGCAGAGCCCCCUC
CAGAACAGCCAGUCCAGCCCCGAGGGCAAGGACUCCCUGAGCCCGCUGGAGAUCUCCCAGAGCCCCCCCGAG
GGCGAGGACGUGCAGUCCCCGCUCCAGAACCCGGCCAGCUCCUUCUUCAGCUCCGCGCUGCUGAGCAUCUUC
CAGUCCAGCCCCGAGUCCACCCAGAGCCCCUUCGAGGGGUUCCCCCAGUCCGUCCUCCAGAUCCCGGUGAGC
GCCGCCUCCAGCAGCACCCUGGUGUCCAUCUUCCAGAGCUCCCCCGAGAGCACCCAGUCCCCCUUCGAGGGC
UUCCCCCAGAGCCCGCUGCAGAUCCCCGUGUCCCGGAGCUUCUCCAGCACGCUCCUGUCCAUCUUCCAGAGC
UCCCCCGAGCGCACCCAGAGCACCUUCGAGGGGUUCGCCCAGUCCCCGCUGCAGAUCCCCGUGAGCCCCUCC
AGCAGCUCCACCCUCCUGAGCCUGUUCCAGUCCUUCAGCGAGCGGACGCAGUCCACCUUCGAGGGCUUCGCC
CAGAGCUCCCUCCAGAUCCCCGUGAGCCCGUCCUUCAGCUCCACCCUGGUCAGCCUGUUCCAGUCCAGCCCC
GAGCGCACCCAGUCCACGUUCGAGGGGUUCCCCCAGAGCCCCCUCCAGAUCCCGGUGUCCAGCUCCAGCAGC
UCCACCCUGCUGAGCCUCUUCCAGUCCAGCCCCGAGCGGACCCACUCCACCUUCGAGGGCUUCCCCCAGAGC
CUGCUGCAGAUCCCCAUGACGUCCAGCUUCUCCAGCACCCUCCUGUCCAUCUUCCAGAGCUCCCCGGAGAGC
GCGCAGUCCACCUUCGAGGGCUUCCCCCAGAGCCCCCUGCAGAUCCCCGGGUCCCCGAGCUUCUCCAGCACC
CUCCUGAGCCUGUUCCAGUCCAGCCCCGAGCGCACGCACUCCACCUUCGAGGGCUUCCCCCAGAGCCCCCUC
CAGAUCCCGAUGACCUCCAGCUUCUCCAGCACCCUGCUGUCCAUCCUCCAGAGCUCCCCCGAGAGCGCCCAG
UCCGCCUUCGAGGGGUUCCCCCAGAGCCCCCUGCAGAUCCCGGUGUCCAGCUCCUUCAGCUACACGCUGCUC
UCCCUGUUCCAGAGCAGCCCCGAGCGGACCCACUCCACCUUCGAGGGCUUCCCCCAGAGCCCGCUGCAGAUC
CCCGUGUCCAGCUCCAGCUCCAGCUCCACCCUCCUGAGCCUGUUCCAGUCCAGCCCCGAGUGCACGCAGUCC
ACCUUCGAGGGCUUCCCCCAGAGCCCGCUGCAGAUCCCCCAGUCCCCCCCCGAGGGGGAGARCACCCACAGC
CCGCUCCAGAUCGUGCCCUCCCUGCCCGAGUGGGAGGACAGCCUGUCCCCGCACUACUUCCCGCAGAGCCCC
CCGCAGGGCGAGGACAGCCUCUCCCCCCACUACUUCCCGCAGAGCCCGCCCCAGGGGGAGGACUCCCUGAGC
CCCCACUACUUCCCGCAGUCCCCCCAGGGCGAGGACAGCCUGUCCCCGCACUACUUCCCCCAGAGCCCGCCC
CAGGGGGAGGACUCCAUGAGCCCCCUCUACUUCCCCCAGUCCCCGCUGCAGGGCGAGGAGUUCCAGAGCUCC
CUGCAGAGCCCCGUGUCCAUCUGCAGCUCCAGCACCCCCUCCAGCCUCCCGCAGAGCUUCCCCGAGUCCAGE
CAGUCCCCCCCCGAGGGCCCGGUCCAGAGCCCCCUGCACUCCCCGCAGAGCCCCCCGGAGGGGAUGCACUCC
CAGAGCCCCCUGCAGUCCCCCGAGAGCGCCCCCGAGGGCGAGGACUCCCUCAGCCCGCUGCAGAUCCCCCAG
UCCCCGCUGGAGGGGGAGGACAGCCUCUCCAGCCUGCACUUCCCCCAGUCCCCGCCCGAGUGGGAGGACAGC
CUGAGCCCCCUCCACUUCCCCCAGUUCCCGCCCCAGGGCGAGGACUUCCAGUCCAGCCUGCAGUCCCCCGUG
AGCAUCUGCUCCAGCUCCACGAGCCUGUCCCUCCCCCAGAGCUUCCCGGAGUCCCCCCAGAGCCCGCCCGAG
GGGCCGGCGCAGUCCCCCCUGCAGCGCCCCGUGAGCUCCUUCUUCAGCUACACCCUGGCCUCCCUCCUGCAG
AGCUCCCACGAGAGCCCGCAGAGCCCGCCCGAGGGCCCCGCCCAGUCCCCGCUGCAGAGCCCCGUGUCCAGT
UUCCCCUCCAGCACCUCCAGCUCCCUCAGCCAGUCCAGCCCCGUGUCCAGCUUCCCGUCCAGCACCUCCAGE
UCCCUGAGCAAGAGCUCCCCCGAGAGCCCCCUGCAGUCCCCCGUGAUCAGCUUCUCCAGCUCCACGAGCCUC
UCCCCGUUCAGCGAGGAGUCCAGCUCCCCCGUCGACGAGUACACCAGCUCCAGCGACACCCUGCUGGAGUCC
GACAGCCUCACCGACUCCGAGAGCCUGAUCGAGAGCGAGCCCCUGUUCACCUACACGCUCGACGAGAAGGUG
GACGAGCUGGCCCGGUUCCUGCUCCUGAAGUACCAGGUGAAGCAGCCCAUCACCAAGGCCGAGAUGCUGACC
ARCGUCAUCUCCCGCUACACCGGCUACUUCCCGGUGAUCUUCCGGARAGGCGCGCGAGUUCAUCGAGAUCCUC
UUCGGGAUCAGCCUGCGGGAGGUGGACCCCGACGACUCCUACGUCUUCGUGAACACGCUGGACCUCACCAGC
GAGGGCUGCCUGUCCGACGAGCAGGGGAUGAGCCAGAACCGCCUGCUCAUCCUGAUCCUGUCCAUCAUCUUC
AUCAAGGGCACCUACGCCAGCGAGGAGGUCAUCUGGGACGUGCUCUCCGGGAUCGGCGUGCGGGCCGGCCGC
GAGCACUUCGCCUUCGGGGAGCCCCGGGAGCUGCUGACCAAGGUCUGGGUGCAGGAGCACUACCUCGAGUAC
CGCGAGGUGCCCAACAGCUCCCCGCCCCGGUACGAGUUCCUGUGGGGCCCCCGCGCCCACAGCGAGGUCAUC
AAGCGGAAGGUGGUGGAGUUCCUGGCGAUGCUCAAGAACACGGUCCCCAUCACCUUCCCGUCCAGCUACAAG
GACGCCCUGAAGGACGUGGAGGAGCGGGCCCAGGCCAUCAUCGACACCACCGACGACUCCACGGCCACCGAG
AGCGCGUCCAGCUCCGUGAUGAGCCCCAGCUUCUCCAGCGAGUGA
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MAGE-C1 (aa 613-1142) CDS GC-optimized

AUGCAGUCCCCGCUGCAGGGCGAGGAGUUCCAGAGCUCCCUGCAGAGCCCCGUGUCCAUC
UGCAGCUCCAGCACCCCCUCCAGCCUCCCGCAGAGCUUCCCCGAGUCCAGCCAGUCCCCC
CCCGAGGGCCCGGUCCAGAGCCCCCUGCACUCCCCGCAGAGCCCCCCGGAGGGGAUGCAC
UCCCAGAGCCCCCUGCAGUCCCCCGAGAGCGCCCCCGAGGGCGAGGACUCCCUCAGCCCG
CUGCAGAUCCCCCAGUCCCCGCUGGAGGGGGAGGACAGCCUCUCCAGCCUGCACUUCCCC

CAGUCCCCGCCCGAGUGGGAGGACAGCCUGAGCCCCCUCCACUUCCCCCAGUUCCCGCCC
CAGGGCGAGGACUUCCAGUCCAGCCUGCAGUCCCCCGUGAGCAUCUGCUCCAGCUCCACG
AGCCUGUCCCUCCCCCAGAGCUUCCCGGAGUCCCCCCAGAGCCCGCCCGAGGGGCCGGCG
CAGUCCCCCCUGCAGCGCCCCGUGAGCUCCUUCUUCAGCUACACCCUGGCCUCCCUCCUG
CAGAGCUCCCACGAGAGCCCGCAGAGCCCGCCCGAGGGCCCCGCCCAGUCCCCGCUGCAG
AGCCCCGUGUCCAGCUUCCCCUCCAGCACCUCCAGCUCCCUCAGCCAGUCCAGCCCCGUG

UCCAGCUUCCCGUCCAGCACCUCCAGCUCCCUGAGCAAGAGCUCCCCCGAGAGCCCCCUG

CAGUCCCCCGUGAUCAGCUUCUCCAGCUCCACGAGCCUCUCCCCGUUCAGCGAGGAGUCC
AGCUCCCCCGUCGACGAGUACACCAGCUCCAGCGACACCCUGCUGGAGUCCGACAGCCUC
ACCGACUCCGAGAGCCUGAUCGAGAGCGAGCCCCUGUUCACCUACACGCUCGACGAGAAG
GUGGACGAGCUGGCCCGGUUCCUGCUCCUGAAGUACCAGGUGAAGCAGCCCAUCACCAAG
GCCGAGAUGCUGACCAACGUCAUCUCCCGCUACACCGGCUACUUCCCGGUGAUCUUCCGG
AAGGCGCGCGAGUUCAUCGAGAUCCUCUUCGGGAUCAGCCUGCGGGAGGUGGACCCCGAC
GACUCCUACGUCUUCGUGAACACGCUGGACCUCACCAGCGAGGGCUGCCUGUCCGACGAG
CAGGGGAUGAGCCAGAACCGCCUGCUCAUCCUGAUCCUGUCCAUCAUCUUCAUCAAGGGC
ACCUACGCCAGCGAGGAGGUCAUCUGGGACGUGCUCUCCGGGAUCGGCGUGCGGGCCGGT
CGCGAGCACUUCGCCUUCGGGGAGCCCCGGGAGCUGCUGACCARGGUCUGGGUGCAGGAG
CACUACCUCGAGUACCGCGAGGUGCCCAACAGCUCCCCGCCCCGGUACGAGUUCCUGUGG
GGCCCCCGCGCCCACAGCGAGGUCAUCAAGCGGAAGGUGGUGGAGUUCCUGGCGAUGCUC
AAGAACACGGUCCCCAUCACCUUCCCGUCCAGCUACAAGGACGCCCUGAAGGACGUGGAG
GAGCGGGCCCAGGCCAUCAUCGACACCACCGACGACUCCACGGCCACCGAGAGCGCGUCC
AGCUCCGUGAUGAGCCCCAGCUUCUCCAGCGAGUGA
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MAGE-C2 (GC)-muag-A64-C30

GGGAGAAAGCUUACCAUGCCCCCGGUGCCCGGCGUCCCCUUCCGGAACGUGGACAACGAC
AGCCCCACCUCCGUGGAGCUGGAGGACUGGGUCGACGCCCAGCACCCGACCGACGAGGAG
GAGGAGGAGGCCAGCUCCGCGAGCUCCACGCUCUACCUGGUGUUCAGCCCCUCCAGCUUC
UCCACCAGCUCCAGCCUGAUCCUCGGGGGCCCCGAGGAGGAGGAGGUGCCCUCCGGGGUC
AUCCCGAACCUGACCGAGAGCAUCCCCUCCAGCCCCCCGCAGGGCCCGCCCCAGGGGLCCC
UCCCAGAGCCCCCUGUCCAGCUGCUGCAGCUCCUUCAGCUGGUCCAGCUUCUCCGAGGAG
AGCUCCAGCCAGAAGGGCGAGGACACCGGCACGUGCCAGGGGCUCCCGGACUCCGAGAGC
UCCUUCACCUACACCCUGGACGAGAAGGUGGCCGAGCUGGUGGAGUUCCUCCUGCUGAAG
UACGAGGCCGAGGAGCCCGUCACCGAGGCCGAGAUGCUCAUGAUCGUGAUCAAGUACAAG
GACUACUUCCCCGUGAUCCUGAAGCGCGCCCGGGAGUUCAUGGAGCUGCUCUUCGGCCUG
GCGCUGAUCGAGGUCGGGCCCGACCACUUCUGCGUGUUCGCCAACACGGUGGGCCUCACC
GACGAGGGGAGCGACGACGAGGGCAUGCCGGAGAACUCCCUGCUGAUCAUCAUCCUCAGC
GUCAUCUUCAUCAAGGGCAACUGCGCCUCCGAGGAGGUGAUCUGGGAGGUGCUGAALCGCC
GUCGGGGUGUACGCGGGCCGCGAGCACUUCGUGUACGGGGAGCCCCGGGAGCUGCUCACC
AAGGUCUGGGUGCAGGGCCACUACCUGGAGUACCGCGAGGUGCCGCACAGCUCCCCCLCCG
UACUACGAGUUCCUGUGGGGCCCCCGGGCCCACAGCGAGUCCAUCAAGAAGAAGGUCCUC
GAGUUCCUGGCCAAGCUGAACAACACCGUGCCCAGCAGCUUCCCCUCCUGGUACAAGGAC
GCCCUCAAGGACGUCGAGGAGCGCGUGCAGGCCACGAUCGACACCGCGGACGACGCCACC
GUGAUGGCCAGCGAGUCCCUGAGCGUCAUGUCCAGCAACGUGUCCUUCAGCGAGUGACCA
CUAGUUAUAAGACUGACUAGCCCGAUGGGCCUCCCAACGGGCCCUCCUCCCCUCCUUGCA
CCGAGAUUAAUAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAARAAA
AAAAAAAAAAAAAARUAUUCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCUCUAGACAAUU
GGAAUU
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MAGE-C2 (GC)-muag-A64-C30-histoneSL

GGGAGAAAGCUUACCAUGCCCCCGGUGCCCGGCGUCCCCUUCCGGAACGUGGACAACGAL
AGCCCCACCUCCGUGGAGCUGGAGGACUGGGUCGACGCCCAGCACCCGACCGACGAGGAG
GAGGAGGAGGCCAGCUCCGCGAGCUCCACGCUCUACCUGGUGUUCAGCCCCUCCAGCUUC
UCCACCAGCUCCAGCCUGAUCCUCGGGGGCCCCGAGGAGGAGGAGGUGCCCUCCGGGGUC
AUCCCGAACCUGACCGAGAGCAUCCCCUCCAGCCCCCCGCAGGGCCCGCCCCAGGGGCCC
UCCCAGAGCCCCCUGUCCAGCUGCUGCAGCUCCUUCAGCUGGUCCAGCUUCUCCGAGGAG
AGCUCCAGCCAGAAGGGCGAGGACACCGGCACGUGCCAGGGGCUCCCGGACUCCGAGAGC
UCCUUCACCUACACCCUGGACGAGAAGGUGGCCGAGCUGGUGGAGUUCCUCCUGCUGAAG
UACGAGGCCGAGGAGCCCGUCACCGAGGCCGAGAUGCUCAUGAUCGUGAUCAAGUACAAG
GACUACUUCCCCGUGAUCCUGAAGCGCGCCCGGGAGUUCAUGGAGCUGCUCUUCGGCCUG
GCGCUGAUCGAGGUCGGGCCCGACCACUUCUGCGUGUUCGCCAACACGGUGGGCCUCACC
GACGAGGGGAGCGACGACGAGGGCAUGCCGGAGAACUCCCUGCUGAUCAUCAUCCUCAGC
GUCAUCUUCAUCAAGGGCAACUGCGCCUCCGAGGAGGUGAUCUGGGAGGUGCUGAACGCC
GUCGGGGUGUACGCGGGCCGCGAGCACUUCGUGUACGGGGAGCCCCGGGAGCUGCUCACC
AAGGUCUGGGUGCAGGGCCACUACCUGGAGUACCGCGAGGUGCCGCACAGCUCCCCCCCG
UACUACGAGUUCCUGUGGGGCCCCCGGGCCCACAGCGAGUCCAUCAAGAAGAAGGUCCUC
GAGUUCCUGGCCAAGCUGAACAACACCGUGCCCAGCAGCUUCCCCUCCUGGUACAAGGAC
GCCCUCAAGGACGUCGAGGAGCGCGUGCAGGCCACGAUCGACACCGCGGACGACGCCACC
GUGAUGGCCAGCGAGUCCCUGAGCGUCAUGUCCAGCAACGUGUCCUUCAGCGAGUGACCA
CUAGUUAUAAGACUGACUAGCCCGAUGGGCCUCCCAACGGGCCCUCCUCCCCUCCUUGCA
CCGAGAUUAAUAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAARAARARAA
AAAAAAAAAAAAAAAUGCAUCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCUCU
UUUCAGAGCCACCAGAAUU
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MAGE-C2 CDS wild type

AUGCCUCCCGUUCCAGGCGUUCCAUUCCGCAACGUUGACAACGACUCCCCGACCUCAGUU
GAGUUAGAAGACUGGGUAGAUGCACAGCAUCCCACAGAUGAGGAAGAGGAGGAAGCCUCC
UCCGCCUCUUCCACUUUGUACUUAGUAUUUUCCCCCUCUUCUUUCUCCACAUCCUCUUCU
CUGAUUCUUGGUGGUCCUGAGGAGGAGGAGGUGCCCUCUGGUGUGAUACCAAAUCUUACC
GAGAGCAUUCCCAGUAGUCCUCCACAGGGUCCUCCACAGGGUCCUUCCCAGAGUCCUCUG
AGCUCCUGCUGCUCCUCUUUUUCAUGGAGCUCAUUCAGUGAGGAGUCCAGCAGCCAGAAA
GGGGAGGAUACAGGCACCUGUCAGGGCCUGCCAGACAGUGAGUCCUCUUUCACAUAUACA
CUAGAUGAARAAGGUGGCCGAGUUAGUGGAGUUCCUGCUCCUCAAAUACGAAGCAGAGGAG
CCUGUAACAGAGGCAGAGAUGCUGAUGAUUGUCAUCAAGUACAAAGAUUACUUUCCUGUG
AUACUCAAGAGAGCCCGUGAGUUCAUGGAGCUUCUUUUUGGCCUUGCCCUGAUAGAAGUG
GGCCCUGACCACUUCUGUGUGUUUGCAAACACAGUAGGCCUCACCGAUGAGGGUAGUGAU
GAUGAGGGCAUGCCCGAGAACAGCCUCCUGAUUAUUAUUCUGAGUGUGAUCUUCAUAAAG
GGCAACUGUGCCUCUGAGGAGGUCAUCUGGGAAGUGCUGAAUGCAGUAGGGGUAUAUGCU
GGGAGGGAGCACUUCGUCUAUGGGGAGCCUAGGGAGCUCCUCACUAAAGUUUGGGUGCAG
GGACAUUACCUGGAGUAUCGGGAGGUGCCCCACAGUUCUCCUCCAUAUUAUGAAUUCCUG
UGGGGUCCAAGAGCCCAUUCAGAAAGCAUCAAGAAGAAAGUACUAGAGUUUUUAGCCAAG
CUGAACAACACUGUUCCUAGUUCCUUUCCAUCCUGGUACAAGGAUGCUUUGAAAGAUGUG
GAAGAGAGAGUCCAGGCCACAAUUGAUACCGCAGAUGAUGCCACUGUCAUGGCCAGUGAA
AGCCUCAGUGUCAUGUCCAGCAACGUCUCCUUUUCUGAGUGA

Fig. 20
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MAGE-C2 CDS GC-optimized
AUGCCCCCGGUGCCCGGCGUCCCCUUCCGGAACGUGGACAACGACAGCCCCACCUCCGUG

GAGCUGGAGGACUGGGUCGACGCCCAGCACCCGACCGACGAGGAGGAGGAGGAGGCCAGC
UCCGCGAGCUCCACGCUCUACCUGGUGUUCAGCCCCUCCAGCUUCUCCACCAGCUCCAGC

CUGAUCCUCGGGGGCCCCGAGGAGGAGGAGGUGCCCUCCGGGGUCAUCCCGAACCUGACC
GAGAGCAUCCCCUCCAGCCCCCCGCAGGGCCCGCCCCAGGGGCCCUCCCAGAGCCCCCUG
UCCAGCUGCUGCAGCUCCUUCAGCUGGUCCAGCUUCUCCGAGGAGAGCUCCAGCCAGAAG
GGCGAGGACACCGGCACGUGCCAGGGGCUCCCGGACUCCGAGAGCUCCUUCACCUACACC
CUGGACGAGAAGGUGGCCGAGCUGGUGGAGUUCCUCCUGCUGAAGUACGAGGCCGAGGAG
CCCGUCACCGAGGCCGAGAUGCUCAUGAUCGUGAUCAAGUACAAGGACUACUUCCCCGUG
AUCCUGAAGCGCGCCCGGGAGUUCAUGGAGCUGCUCUUCGGCCUGGCGCUGAUCGAGGUC
GGGCCCGACCACUUCUGCGUGUUCGCCAACACGGUGGGCCUCACCGACGAGGGGAGCGAC
GACGAGGGCAUGCCGGAGAACUCCCUGCUGAUCAUCAUCCUCAGCGUCAUCUUCAUCAAG
GGCAACUGCGCCUCCGAGGAGGUGAUCUGGGAGGUGCUGAACGCCGUCGGGGUGUACGCG
GGCCGCGAGCACUUCGUGUACGGGGAGCCCCGGGAGCUGCUCACCAAGGUCUGGGUGCAG
GGCCACUACCUGGAGUACCGCGAGGUGCCGCACAGCUCCCCCCCGUACUACGAGUUCCUG
UGGGGCCCCCGGGCCCACAGCGAGUCCAUCAAGAAGAAGGUCCUCGAGUUCCUGGCCAAG
CUGAACAACACCGUGCCCAGCAGCUUCCCCUCCUGGUACAAGGACGCCCUCAAGGACGUC
GAGGAGCGCGUGCAGGCCACGAUCGACACCGCGGACGACGCCACCGUGAUGGCCAGCGAG
UCCCUGAGCGUCAUGUCCAGCAACGUGUCCUUCAGCGAGUGA

Fig. 21



WO 2015/024666 PCT/EP2014/002299
22/37

MUC1 5xVNTR (GC)-muag-A64-C30

GGGAGAAAGCUUACCAUGACCCCCGGCACCCAGAGCCCGUUCUUCCUGCUCCUGCUGCUC
ACGGUGCUGACCGUCGUGACCGGGUCCGGCCACGCCAGCUCCACCCCCGGGGGCGAGAAG
GAGACGAGCGCCACCCAGCGGUCCAGCGUGCCCUCCAGCACCGAGAAGAACGCGGUCUCC
AUGACCAGCUCCGUGCUGAGCUCCCACAGCCCCGGGUCCGGCAGCUCCACGACCCAGGGC
CAGGACGUGACCCUCGCCCCGGCCACCGAGCCCGCCAGCGGGUCCGCCGCGACGUGGGGC
CAGGACGUCACCAGCGUGCCCGUGACCCGCCCCGCCCUGGGGAGCACCACGCCGCCLCGLC
CACGACGUCACCUCCGCCCCCGACAACAAGCCCGCGCCGGGCAGCACCGLCCCCCcCeeaee
CACGGGGUGACCUCCGCCCCCGACACGCGGCCGGCCCCCGGCAGCACCGLGLCCCCLCeaee
CACGGCGUGACCUCCGCCCCGGACACCCGCCCCGCCCCCGGGAGCACGGCCCCGCCGGLG
CACGGCGUCACCUCCGCCCCCGACACCCGGCCCGCCCCCGGGAGCACCGLCCCGLLeLGLC
CACGGCGUGACGUCCGCGCCCGACACCCGCCCGGCCCCCGGCAGCACCGLCCCCCCLLGLC
CACGGGGUGACCUCCGCCCCGGACACGCGGCCCGCGCCCGGCAGCACCGCCCCGLLGGLL
CACGGGGUCACCUCCGCGCCCGACAACCGCCCCGCCCUGGGGAGCACCGCCCCGCCLCGUG
CACAACGUGACCUCCGCCAGCGGCUCCGCGAGCGGGUCCGCCAGCACCCUCGUCCACAAC
GGCACGUCCGCCCGGGCCACCACCACCCCCGCCAGCAAGUCCACGCCCUUCAGCAUCCCG
UCCCACCACAGCGACACCCCCACCACCCUGGCGUCCCACAGCACGAAGACCGACGCCUCC
AGCACCCACCACUCCAGCGUGCCCCCGCUGACCAGCUCCAACCACAGCACGUCCCCGCAG
CUCAGCACCGGGGUGUCCUUCUUCUUCCUGAGCUUCCACAUCUCCAACCUGCAGUUCAAC
AGCUCCCUCGAGGACCCCAGCACCGACUACUACCAGGAGCUGCAGCGGGACAUCUCCGAG
AUGUUCCUGCAGAUCUACAAGCAGGGCGGCUUCCUCGGGCUGAGCAACAUCAAGUUCCGC
CCCGGCUCCGUCGUGGUGCAGCUGACCCUCGCCUUCCGGGAGGGGACGAUCAACGUCCAC
GACGUGGAGACCCAGUUCAACCAGUACAAGACCGAGGCCGCCAGCCGCUACAACCUGACC
AUCUCCGACGUGAGCGUCUCCGACGUGCCCUUCCCGUUCAGCGCGCAGUCCGGCGCCGGEL
GUGCCCGGGUGGGGCAUCGCCCUGCUCGUCCUGGUGUGCGUGCUGGUCGCCCUCGCCAUC
GUGUACCUGAUCGCGCUGGCCGUGUGCCAGUGCCGGCGCAAGAACUACGGGCAGCUCGAC
AUCUUCCCCGCCCGGGACACGUACCACCCGAUGAGCGAGUACCCGACCUACCACACCCAC
GGCCGCUACGUCCCCCCCAGCUCCACCGACCGGAGCCCCUACGAGAAGGUGUCCGCCGGEG
AACGGCGGCAGCUCCCUGAGCUACACCAACCCGGCGGUGGCCGCCGCCUCCGCCAACCUG
UGACCACUAGUUAUAAGACUGACUAGCCCGAUGGGCCUCCCAACGGGCCCUCCcuccccucC
CUUGCACCGAGAUUAAUAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAAAAAA
AAAAAAAAAAAAAAAAAAARAUAUUCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCUCUAG
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MUC1T 5xVNTR (GC)-muag-A64-C30-histoneSL

GGGAGAAAGCUUACCAUGACCCCCGGCACCCAGAGCCCGUUCUUCCUGCUCCUGCUGCUC
ACGGUGCUGACCGUCGUGACCGGGUCCGGCCACGCCAGCUCCACCCCCGGGGGCGAGAAG
GAGACGAGCGCCACCCAGCGGUCCAGCGUGCCCUCCAGCACCGAGAAGAACGCGGUCUCC
AUGACCAGCUCCGUGCUGAGCUCCCACAGCCCCGGGUCCGGCAGCUCCACGACCCAGGGC
CAGGACGUGACCCUCGCCCCGGCCACCGAGCCCGCCAGCGGGUCCGCCGCGACGUGGGGL
CAGGACGUCACCAGCGUGCCCGUGACCCGCCCCGCCCUGGGGAGCACCACGCCGLCCGLC
CACGACGUCACCUCCGCCCCCGACAACAAGCCCGCGCCGGGCAGCACLCGLLCeeeeeeaee
CACGGGGUGACCUCCGCCCCCGACACGCGGCCGGCCCCCGGCAGCACCGLGLLCCCCGCC
CACGGCGUGACCUCCGCCCCGGACACCCGCCCCGCCCCCGGGAGCACGGCCCLCGLLGGLG
CACGGCGUCACCUCCGCCCCCGACACCCGGCCCGCCCCCGGGAGCALCCGLCCLGLLeeaLC
CACGGCGUGACGUCCGCGCCCGACACCCGCLCCGGCCCCCGGCAGCALCCGLLeeeeeeaLe
CACGGGGUGACCUCCGCCCCGGACACGCGGCCCGCGCCCGGCAGCALCCGLCLCLGLLeaaLC
CACGGGGUCACCUCCGCGCCCGACAACCGCCCCGCCCUGGGGAGCACCGCCCLCGLCLCCGUG
CACAACGUGACCUCCGCCAGCGGCUCCGCGAGCGGGUCCGCCAGCACCCUCGUCCACAAC
GGCACGUCCGCCCGGGCCACCACCACCCCCGCCAGCAAGUCCACGCCCUUCAGCAUCCCG
UCCCACCACAGCGACACCCCCACCACCCUGGCGUCCCACAGCACGAAGACCGACGLCCUCC
AGCACCCACCACUCCAGCGUGCCCCCGCUGACCAGCUCCAACCACAGCACGUCCCCGCAG
CUCAGCACCGGGGUGUCCUUCUUCUUCCUGAGCUUCCACAUCUCCAACCUGCAGUUCAAC
AGCUCCCUCGAGGACCCCAGCACCGACUACUACCAGGAGCUGCAGCGGGACAUCUCCGAG
AUGUUCCUGCAGAUCUACAAGCAGGGCGGCUUCCUCGGGCUGAGCAACAUCAAGUUCCGC
CCCGGCUCCGUCGUGGUGCAGCUGACCCUCGCCUUCCGGGAGGGGACGAUCAACGUCCAC
GACGUGGAGACCCAGUUCAACCAGUACAAGACCGAGGCCGCCAGCCGCUACAACCUGALCC
AUCUCCGACGUGAGCGUCUCCGACGUGCCCUUCCCGUUCAGCGCGCAGUCCGGCGCCGGL
GUGCCCGGGUGGGGCAUCGCCCUGCUCGUCCUGGUGUGCGUGCUGGUCGCCCUCGCCAUC
GUGUACCUGAUCGCGCUGGCCGUGUGCCAGUGCCGGCGCAAGAACUACGGGCAGCUCGAC
AUCUUCCCCGCCCGGGACACGUACCACCCGAUGAGCGAGUACCCGACCUACCACACCCAC
GGCCGCUACGUCCCCCCCAGCUCCACCGACCGGAGCCCCUACGAGAAGGUGUCCGCCGGG
AACGGCGGCAGCUCCCUGAGCUACACCAACCCGGCGGUGGCCGCCGCCUCCGCCAACCUG
UGACCACUAGUUAUAAGACUGACUAGCCCGAUGGGCCUCCCAACGGGCCCcUCcuccccuc
CUUGCACCGAGAUUAAUAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAARRARARA
AAAAAAAAAAAAAAARAAAAAUGCAUCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAA
GGCUCUUUUCAGAGCCACCAGAAUU

Fig. 23
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Muc1-5xVNTR CDS wild type

AUGACACCGGGCACCCAGUCUCCUUUCUUCCUGCUGCUGCUCCUCACAGUGCUUACAGUU
GUUACAGGUUCUGGUCAUGCAAGCUCUACCCCAGGUGGAGAAAAGGAGACUUCGGCUACC
CAGAGAAGUUCAGUGCCCAGCUCUACUGAGAAGAAUGCUGUGAGUAUGACCAGCAGCGUA
CUCUCCAGCCACAGCCCCGGUUCAGGCUCCUCCACCACUCAGGGACAGGAUGUCACUCUG
GCCCCGGCCACGGAACCAGCUUCAGGUUCAGCUGCCACCUGGGGACAGGAUGUCACCUCG
GUCCCAGUCACCAGGCCAGCCCUGGGCUCCACCACCCCGCCAGCCCACGAUGUCACCUCA
GCCCCGGACAACAAGCCAGCCCCGGGCUCCACCGCCCCCCCAGCCCACGGUGUCACCUCG
GCCCCGGACACCAGGCCGGCCCCGGGCUCCACCGCCCCCCCAGCCCACGGUGUCALCCUCG
GCCCCGGACACCAGGCCGGCCCCGGGCUCCACCGCCCCCCCAGCCCACGGUGUCACCUCG
GCCCCGGACACCAGGCCGGCCCCGGGCUCCACCGCCCCCCCAGCCCACGGUGUCACCUCG
GCCCCGGACACCAGGCCGGCCCCGGGCUCCACCGCCCCCCCAGCCCACGGUGUCACCUCG
GCCCCGGACACCAGGCCGGCCCCGGGCUCCACCGCCCCCCCAGCCCACGGUGUCACCUCG
GCCCCGGACAACAGGCCCGCCUUGGGCUCCACCGCCCCUCCAGUCCACAAUGUCACCUCG
GCCUCAGGCUCUGCAUCAGGCUCAGCUUCUACUCUGGUGCACAACGGCACCUCUGCCAGG
GCUACCACAACCCCAGCCAGCAAGAGCACUCCAUUCUCAAUUCCCAGCCACCACUCUGAU
ACUCCUACCACCCUUGCCAGCCAUAGCACCAAGACUGAUGCCAGUAGCACUCACCAUAGC
UCGGUACCUCCUCUCACCUCCUCCAAUCACAGCACUUCUCCCCAGUUGUCUACUGGGGUC
UCUUUCUUUUUCCUGUCUUUUCACAUUUCAAACCUCCAGUUUAAUUCCUCUCUGGAAGAU
CCCAGCACCGACUACUACCAAGAGCUGCAGAGAGACAUUUCUGAAAUGUUUUUGCAGAUU
UAUAAACAAGGGGGUUUUCUGGGCCUCUCCAAUAUUAAGUUCAGGCCAGGAUCUGUGGUG
GUACAAUUGACUCUGGCCUUCCGAGAAGGUACCAUCAAUGUCCACGACGUGGAGACACAG
UUCAAUCAGUAUAAAACGGAAGCAGCCUCUCGAUAUAACCUGACGAUCUCAGACGUCAGC
GUGAGUGAUGUGCCAUUUCCUUUCUCUGCCCAGUCUGGGGCUGGGGUGCCAGGCUGGGGC
AUCGCGCUGCUGGUGCUGGUCUGUGUUCUGGUUGCGCUGGCCAUUGUCUAUCUCAUUGCC
UUGGCUGUCUGUCAGUGCCGCCGAAAGAACUACGGGCAGCUGGACAUCUUUCCAGCCCGG
GAUACCUACCAUCCUAUGAGCGAGUACCCCACCUACCACACCCAUGGGCGCUAUGUGCCC
CCUAGCAGUACCGAUCGUAGCCCCUAUGAGAAGGUUUCUGCAGGUAACGGUGGCAGCAGC
CUCUCUUACACAAACCCAGCAGUGGCAGCCGCUUCUGCCAACUUGUAG

Fig. 24
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MUC1-5xVNTR CDS GC-OPTIMIZED

AUGACCCCCGGCACCCAGAGCCCGUUCUUCCUGCUCCUGCUGCUCACGGUGCUGACCGUC
GUGACCGGGUCCGGCCACGCCAGCUCCACCCCCGGGGGCGAGARGGAGACGAGCGCCACC
CAGCGGUCCAGCGUGCCCUCCAGCACCGAGAAGAACGCGGUCUCCAUGACCAGCUCCGUG
CUGAGCUCCCACAGCCCCGGGUCCGGCAGCUCCACGACCCAGGGCCAGGACGUGACCCUC
GCCCCGGCCACCGAGCCCGCCAGCGGGUCCGCCGCGACGUGGGGCCAGGACGUCACCAGC
GUGCCCGUGACCCGCCCCGCCCUGGGGAGCACCACGCCGCCCGCCCACGACGUCACCUCE
GCCCCCGACAACAAGCCCGCGCCGGGCAGCACCGCCCCCCCCGCCCACGGGGUGACCUCT
GCCCCCGACACGCGGCCGGCCCCCGGCAGCACCGCGCCCCCCGCCCACGGCGUGACCUCT
GCCCCGGACACCCGCCCCGCCCCCGGGAGCACGGCCCCGCCGGCGCACGGCGUCACCUCC
GCCCCCGACACCCGGCCCGCCCCCGGGAGCACCGCCCCGCCCGCCCACGGCGUGACGUCT
GCGCCCGACACCCGCCCGGCCCCCGGCAGCACCGCCCCCCCCGCCCACGGGGUGACCUCC
GCCCCGGACACGCGGCCCGCGCCCGGCAGCACCGCCCCGCCGGCCCACGGGGUCACCUCE
GCGCCCGACAACCGCCCCGCCCUGGGGAGCACCGCCCCGCCCGUGCACARCGUGACCUCE
GCCAGCGGCUCCGCGAGCGGGUCCGCCAGCACCCUCGUCCACAACGGCACGUCCGCCCGE
GCCACCACCACCCCCGCCAGCAAGUCCACGCCCUUCAGCAUCCCGUCCCACCACAGCGAC
ACCCCCACCACCCUGGCGUCCCACAGCACGAAGACCGACGCCUCCAGCACCCACCACUCC
AGCGUGCCCCCGCUGACCAGCUCCAACCACAGCACGUCCCCGCAGCUCAGCACCGGGGUG
UCCUUCUUCUUCCUGAGCUUCCACAUCUCCAACCUGCAGUUCAACAGCUCCCUCGAGGAC
CCCAGCACCGACUACUACCAGGAGCUGCAGCGGGACAUCUCCGAGAUGUUCCUGCAGAUC
UACAAGCAGGGCGGCUUCCUCGGGCUGAGCAACAUCAAGUUCCGCCCCGGCUCCGUCGUG
GUGCAGCUGACCCUCGCCUUCCGGGAGGGGACGAUCAACGUCCACGACGUGGAGACCCAG
UUCAACCAGUACAAGACCGAGGCCGCCAGCCGCUACAACCUGACCAUCUCCGACGUGAGC
GUCUCCGACGUGCCCUUCCCGUUCAGCGCGCAGUCCGGCGCCGGCGUGCCCGGGUGGGGE
AUCGCCCUGCUCGUCCUGGUGUGCGUGCUGGUCGCCCUCGCCAUCGUGUACCUGAUCGCG
CUGGCCGUGUGCCAGUGCCGGCGCAAGAACUACGGGCAGCUCGACAUCUUCCCCGCCCGE
GACACGUACCACCCGAUGAGCGAGUACCCGACCUACCACACCCACGGCCGCUACGUCCCC
CCCAGCUCCACCGACCGGAGCCCCUACGAGAAGGUGUCCGCCGGGAACGGCGGCAGCUCC
CUGAGCUACACCAACCCGGCGGUGGCCGCCGCCUCCGCCAACCUGUGA

Fig. 25
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IFN-y secretion in splenocytes from mice
vaccinated with Muc1-RNActive®
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5T4 Protein NP_001159864.1:

mpggcsrgpa agdgrlrlar lalvllgwvs

gcpalcecse
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Survivin (BIRC5) Protein O15392:

MGAPTLPPAWQPFLKDHRISTFKNWPFLEGCACTPERMAEAGFIHCPTENEPDLAQCEEC
FKELEGWEPDDDPIEEHKKHSSGCAFLSVKKOFEELTLGEFLKLDRERAKNKIAKETNNK
KKEFEETAKKVRRAIEQLAAMD

Fig. 29
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Survivin (BIRC5) Protein NP_001159.2:

mgaptlppaw gpflkdhris tfknwpfleg cactpermae agfihcpten epdlagcffc
fkelegwepd ddpieehkkh ssgcaflsvk kgfeeltlge flkldrerak nkiaketnnk

kkefeetaek vrraieqglaa md
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NY-ESO-1 Protein NP_001318.1:

mgaegrgtgg stgdadgpgg pgipdgpggn aggpgeagat ggrgprgaga arasgpggga
prgphggaas glngccrcga rgpesrllef ylampfatpm eaelarrsla gdapplpvpg
vllkeftvsg niltirltaa dhrglglsis sclgglsllm witgcflpvf lagppsgqrr
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MAGE-C1 Protein NP_005453.2:

mgdkdmptag
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MAGE-C2 Protein NP_057333.1:
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MUC1 Protein J05582.1:
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MUCT Protein 5xVNTR

MTPGTQSPFFLLLLLTVLTVVTGSGHASST

PGGEKETSATQRSSVPSSTEKNAVSMTSSV

LSSHSPGSGSSTTQGQDVTLAPATETPASGS
AATWGQDVTSVPVTRPALGSTTPPAHDVTS

APDNKPAPGSTAPPAHGVTSAPDTRPAPGS

TAPPAHGVTSAPDTRPAPGSTAPPAHGVTS

APDTRPAPGSTAPPAHGVTSAPDTRPAPGS

TAPPAHGVTSAPDTRPAPGSTAPPAHGVTS

APDNRPALGSTAPPVHNVTSASGSASGSAS
TLVHNGTSARATTTPASKSTPFSIPSHHSD

TPTTLASHSTE KTDASSTHHSSVPPLTSSNH

STSPQLSTGVSFFFLSFHISNILOQFNSSTLED

PSTDYYQELQRDISEMFLQIYKQGGPFLGLS
NIKFRPGSVVVQLTLAFREGTINVHDVETQ

FNQYKTEAASRYNLTISDVSVSDVPFPEFEFSA

QSGAGVPGWGIALLVLVCVLVALAIVYLTIA

LAVCQCRREKNYGQLDIFPARDTYHPMSETYFP

TYHTHGRYVPPSSTDRSPYEEKVSAGNGGSS

LSYTNPAVAAASANTIL

Fig. 35



WO 2015/024666 PCT/EP2014/002299
36/37

MUCT CDS wild type:

ATGACACCGGGCACCCAGTCTCCTTTCTTCCTGCTGCTGCTCCTCACAGTGCTTACAGTT
GTTACAGGTTCTGGTCATGCAAGCTCTACCCCAGGTGGAGAAAAGGAGACTTCGGCTACC
CAGAGAAGTTCAGTGCCCAGCTCTACTGAGAAGAATGCTGTGAGTATGACCAGCAGCGTA
CTCTCCAGCCACAGCCCCGGTTCAGGCTCCTCCACCACTCAGGGACAGGATGTCACTCTG
GCCCCGGCCACGGAACCAGCTTCAGGTTCAGCTGCCACCTGGGGACAGGATGTCACCTCG
GTCCCAGTCACCAGGCCAGCCCTGGGCTCCACCACCCCGCCAGCCCACGATGTCACCTCA
GCCCCGGACAACAAGCCAGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCACGGTGTCACCTCG
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GCCCCGGACACCAGGCCGGCCCCGGGCTCCACCGCCCCCCCAGCCCATGGTGTCACCTCG
GCCCCGGACAACAGGCCCGCCTTGGGCTCCACCGCCCCTCCAGTCCACAATGTCACCTCG
GCCTCAGGCTCTGCATCAGGCTCAGCTTCTACTCTGGTGCACAACGGCACCTCTGCCAGG
GCTACCACAACCCCAGCCAGCAAGAGCACTCCATTCTCAATTCCCAGCCACCACTCTGAT
ACTCCTACCACCCTTGCCAGCCATAGCACCAAGACTGATGCCAGTAGCACTCACCATAGC
TCGGTACCTCCTCTCACCTCCTCCAATCACAGCACTTCTCCCCAGTTGTCTACTGGGGTC
TCTTTCTTTTTCCTGTCTTTTCACATTTCAAACCTCCAGTTTAATTCCTCTCTGGAAGAT
CCCAGCACCGACTACTACCAAGAGCTGCAGAGAGACATTTCTGAAATGTTTTTGCAGATT
TATAAACAAGGGGGTTTTCTGGGCCTCTCCAATATTAAGTTCAGGCCAGGATCTGTGGTG
GTACAATTGACTCTGGCCTTCCGAGAAGGTACCATCAATGTCCACGACGTGGAGACACAG
TTCAATCAGTATAAAACGGAAGCAGCCTCTCGATATAACCTGACGATCTCAGACGTCAGC
GTGAGTGATGTGCCATTTCCTTTCTCTGCCCAGTCTGGGGCTGGGGTGCCAGGCTGGGGEL
ATCGCGCTGCTGGTGCTGGTCTGTGTTCTGGTTGCGCTGGCCATTGTCTATCTCATTGCC
TTGGCTGTCTGTCAGTGCCGCCGAAAGAACTACGGGCAGCTGGACATCTTTCCAGCCCGG
GATACCTACCATCCTATGAGCGAGTACCCCACCTACCACACCCATGGGCGCTATGTGCCC
CCTAGCAGTACCGATCGTAGCCCCTATGAGAAGGTTTCTGCAGGTAACGGTGGCAGCAGC
CTCTCTTACACAAACCCAGCAGTGGCAGCCGCTTCTGCCAACTTGTAG

Fig. 36



