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Figure 20
Fig 20A: >pFlap-CMV-5-2019-nCoV-WPREm = SEQ ID No. 3
CGCGTTGGGAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCAGAGGC
GGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGTTAGGGGCG
GGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCCCGACATTGATTATTGACTAGTTGGAAGGG
CTAATTCACTCCCAACGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTAGCAGAA
CTACACACCAGGGCCAGGGATCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGAGAAGT
TAGAAGAAGCCAACAAAGGAGAGAACACCAGCTTGTTACAACCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAA
GTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGGTGGCCCGAGAGCTGCATCCGGAGTACTTCAAGAACT
GCTGATATCGAGCTTGCTACAAGGGACTTTCCGCTGGGGGACTTTCCAGGGAGGCGTGGCCTGGGCGGGACTGGGGAGTG
GCGAGCCCTCAGATCCTGCATATAAGCAGCTGCTTTTTGCCTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGG
GAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCG
TCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAA
CAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAG
GCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAGAGCGTC
AGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAA
ACATATAGTATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGAC
AAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTC
TATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAA
GACCACCGCACAGCAAGCGGCCGCTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATAT
AAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAG
AGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGA
CGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCAT
CTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACA
GCTCCTGGGGATTTGGGGTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAAT
CTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCTTAATACACTCC
TTAATTGAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGTTTGTGGAA
TTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAG
TTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCG
AGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGG
ATCTCGACGGTATCGCCGAATTCACAAATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAG
TGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAA
ATTTTCGGGTTTATTACAGGGACAGCAGAGATCCACTTTGGCTGATACGCGTGGAGTTCCGCGTTACATAACTTACGGTA
AATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAAT
AGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGC
CAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTT
CCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGG
ATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAAC
GGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATA
AGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGCGA
TCGGATCCCGTACGGCCACCATGTTCGTGTTTCTGGTGCTGCTGCCACTGGTGTCCAGTCAGTGCGTGAACCTGACCACA
CGAACACAGCTGCCACCAGCCTACACCAATAGCTTCACCCGCGGAGTGTACTACCCCGACAAGGTGTTCCGCAGCAGCGT
GCTGCATAGCACCCAGGATCTGTTTCTGCCCTTCTTCAGCAACGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCA
ATGGCACCAAGCGCTTCGATAATCCCGTGCTGCCCTTCAACGATGGCGTGTACTTTGCCAGCACCGAGAAGTCCAATATC
ATCCGCGGCTGGATCTTCGGCACCACACTGGATAGCAAGACCCAGAGCCTGCTGATCGTGAACAACGCCACCAACGTGGT
CATCAAAGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTCCTGGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGG
AAAGCGAGTTCCGCGTGTACAGCAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCATTCCTGATGGACCTGGAA
GGCAAGCAGGGCAACTTCAAGAACCTGCGCGAGTTCGTGTTCAAGAACATCGACGGCTACTTCAAAATCTACAGCAAGCA
CACCCCAATCAACCTCGTGCGCGATCTGCCACAGGGATTCAGTGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCA
ACATTACCCGCTTTCAGACACTGCTGGCCCTGCACCGCAGTTACTTGACACCAGGCGATAGCAGCAGTGGATGGACAGCT
GGTGCCGCCGCTTACTACGTTGGATATCTGCAGCCACGCACCTTTCTGCTGAAGTACAACGAGAACGGCACCATCACCGA
CGCCGTGGATTGTGCTCTCGATCCCCTGAGCGAGACAAAGTGCACCCTGAAGTCCTTCACCGTCGAGAAGGGCATCTACC
AGACCAGCAATTTCCGCGTGCAGCCCACCGAGAGCATCGTGCGCTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAG
GTGTTCAATGCCACACGCTTTGCCTCCGTGTACGCCTGGAATCGCAAGCGCATTAGCAACTGCGTGGCCGACTACTCCGT
GCTGTACAATAGCGCCAGCTTCAGCACCTTCAAGTGCTACGGCGTGTCACCCACCAAGCTGAACGACCTGTGCTTCACCA
ATGTGTACGCCGACAGCTTCGTGATCCGCGGAGATGAAGTGCGACAGATTGCCCCAGGCCAGACCGGCAAGATCGCCGAC
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TACAATTACAAGCTGCCCGACGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAACCTGGATTCCAAAGTCGGCGG
CAACTACAACTACCTGTACCGCCTGTTCCGCAAGAGCAATCTGAAGCCCTTCGAGCGCGACATCAGCACCGAAATCTACC
AGGCCGGAAGCACCCCATGCAACGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGATTTCAGCCCACA
AATGGCGTGGGCTACCAGCCATATCGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCTCCAGCTACCGTGTGLGGCCC
CAAGAAGAGTACCAACCTGGTCAAGAACAAATGCGTGAACTTCAACTTCAACGGCCTGACCGGAACCGGCGTGCTGACCG
AGAGTAACAAGAAGTTCCTGCCATTCCAGCAGTTTGGCCGCGACATTGCCGATACAACCGATGCCGTTCGCGATCCCCAG
ACCTTGGAGATCCTGGATATTACCCCATGCTCCTTCGGCGGCGTGTCCGTGATTACACCAGGCACCAATACCAGCAACCA
GGTGGCCGTTCTGTACCAGGATGTGAATTGCACAGAGGTGCCCGTGGCCATTCACGCCGATCAATTGACACCAACATGGC
GCGTGTACTCCACCGGCAGCAATGTGTTTCAAACCCGCGCTGGATGCCTGATTGGAGCCGAGCACGTGAACAATAGCTAC
GAGTGCGATATCCCCATCGGAGCCGGAATCTGCGCCTCCTATCAGACCCAGACCAATAGTCCACGACGAGCCCGAAGTGT
GGCCAGCCAGAGCATCATTGCCTATACCATGAGCCTGGGCGCCGAGAATAGCGTGGCCTACTCCAACAACAGCATTGCTA
TCCCCACCAACTTCACCATCAGCGTGACCACCGAGATCCTGCCAGTGTCCATGACCAAGACCAGCGTGGACTGCACCATG
TACATCTGCGGAGATAGCACCGAGTGCAGCAACCTGCTGCTGCAGTACGGAAGTTTCTGCACCCAGCTGAATCGCGCCCT
GACAGGCATTGCCGTGGAACAGGATAAGAACACCCAAGAGGTGTTCGCCCAAGTGAAGCAAATCTACAAGACCCCACCAA
TCAAGGATTTCGGCGGCTTCAATTTCAGCCAGATTCTGCCCGATCCAAGCAAGCCCAGCAAGCGCAGCTTCATCGAGGAC
CTGCTGTTCAACAAAGTGACACTGGCCGACGCCGGATTCATCAAGCAGTATGGCGATTGCCTGGGCGATATTGCCGCACG
CGATCTGATTTGCGCCCAGAAGTTTAACGGACTGACCGTCCTGCCACCACTGCTGACAGATGAGATGATCGCCCAGTACA
CAAGTGCCCTGCTGGCCGGAACCATTACCAGCGGATGGACATTTGGAGCCGGTGCCGCTCTGCAGATTCCCTTCGCTATG
CAGATGGCCTACCGCTTCAATGGCATTGGCGTGACCCAGAATGTGCTGTACGAGAACCAGAAGCTGATCGCCAACCAGTT
CAACAGCGCCATCGGCAAGATTCAGGACAGCCTGAGTAGTACCGCCAGCGCTCTGGGAAAGCTGCAGGATGTGGTCAACC
AGAACGCTCAGGCCCTGAACACCCTGGTTAAGCAGCTGAGCAGCAACTTCGGCGCCATCAGTAGCGTGCTGAACGATATC
CTGAGCCGCCTGGATAAGGTGGAAGCCGAGGTGCAGATCGATCGCCTGATTACCGGACGCCTGCAGTCCCTGCAGACCTA
TGTGACACAGCAGCTGATCCGAGCCGCCGAGATTCGAGCTAGTGCTAATCTGGCCGCCACCAAGATGAGCGAATGTGTGC
TGGGACAGAGCAAGCGCGTGGACTTTTGCGGCAAGGGATACCACCTGATGAGCTTCCCACAGAGTGCTCCACACGGCGTG
GTGTTTCTGCATGTGACCTACGTGCCCGCTCAAGAGAAGAATTTCACCACCGCTCCAGCCATCTGCCACGACGGAAAGGC
CCATTTTCCACGCGAGGGCGTGTTCGTTAGCAACGGCACTCATTGGTTCGTCACCCAGCGCAACTTCTACGAGCCCCAGA
TCATCACCACCGACAACACCTTCGTCAGCGGCAACTGCGACGTCGTGATCGGCATTGTGAACAACACCGTGTACGATCCA
CTGCAGCCCGAGCTGGACAGCTTCAAAGAGGAACTGGACAAGTACTTTAAGAACCACACAAGCCCCGACGTGGACCTGGG
AGACATTAGCGGAATCAACGCCAGCGTGGTCAACATCCAGAAAGAGATTGACCGCCTGAACGAGGTGGCCAAGAATCTGA
ACGAGAGCCTGATCGACCTGCAAGAACTGGGCAAATACGAGCAGTACATTAAGTGGCCCTGGTACATCTGGCTGGGCTTC
ATTGCCGGACTGATTGCCATCGTGATGGTCACCATTATGCTGTGCTGCATGACCAGTTGCTGCAGCTGCCTGAAGGGATG
CTGCAGTTGCGGAAGCTGCTGCAAGTTCGACGAGGATGATAGCGAGCCAGTGCTGAAGGGCGTCAAGCTGCACTACACCT
GATAACGAGCGCGCCTCGAGAATTCCCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAA
CTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCA
TTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTG
TGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTIT
CCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTG
ACAATTCCGTGGTGTTGTCGGGGAAGCTGACGTCCTTTCCGCGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGG
ACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGLTCTGLGGCCTCT
TCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCATCGGGGGTACCTTTAAGACC
AATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAAC
GAAGACAAGATCGTCGAGAGATGCTGCATATAAGCAGCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCT
GAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTG
TGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTITAGTCAGTGTGGAAAATCTCTAGCAGTTC
TAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCG
TGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGT
AGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGG
GGATGCGGTGGGCTCTATGGCTTCTACTGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTC
TGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTCGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGCT
CTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTG
GAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGG
GCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGCTATCGTGGC
TGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCT
GCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAG
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CCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCG
AGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTT
TTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTG
AAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGLCTTC
TATCGCCTTCTTGACGAGTTCTTCTGAATTATTAACGCTTACAATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTG
CGGTATTTCACACCGCATACAGGTGGCACTTTITCGGGGAAATGTGCGCGGAACCCCTATTTGTTITATTTTTCTAAATACA
TTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATAGCACGTGCTAAAACTTCATTTITAAT
TTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCG
TCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTITTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAA
ACCACCGCTACCAGCGGTGGTITGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAG
CGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATAC
CTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATA
GTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCG
AACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGC
GGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTICG
CCACCTCTGACTTGAGCGTCGATTTTTIGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCT
TTTTACGGTTCCTGGGCTTTTGCTGGCCTTTTGCTCACATGTTCTTGACTCTTCGCGATGTACGGGCCAGATATACGCG

FIG20B: > $-2019-nCoV = S Wild-type (3825pb) - SEQ.ID No. 4
ATGTTCGTGTTTCTGGTGCTGCTGCCACTGGTGTCCAGTCAGTGCGTGAACCTGACCACACGAACACAGCTGCCACCAGC
CTACACCAATAGCTTCACCCGCGGAGTGTACTACCCCGACAAGGTGTTCCGCAGCAGCGTGCTGCATAGCACCCAGGATC
TGTTTCTGCCCTTCTTCAGCAACGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCAATGGCACCAAGCGCTTCGAT
AATCCCGTGCTGCCCTTCAACGATGGCGTGTACTTTGCCAGCACCGAGAAGTCCAATATCATCCGCGGCTGGATCTTCGG
CACCACACTGGATAGCAAGACCCAGAGCCTGCTGATCGTGAACAACGCCACCAACGTGGTCATCAAAGTGTGCGAGTTCC
AGTTCTGCAACGACCCCTTCCTGGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGGAAAGCGAGTTCCGCGTGTAC
AGCAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCATTCCTGATGGACCTGGAAGGCAAGCAGGGCAACTTCAA
GAACCTGCGCGAGTTCGTGTTCAAGAACATCGACGGCTACTTCAAAATCTACAGCAAGCACACCCCAATCAACCTCGTGC
GCGATCTGCCACAGGGATTCAGTGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCAACATTACCCGCTTTCAGACA
CTGCTGGCCCTGCACCGCAGTTACTTGACACCAGGCGATAGCAGCAGTGGATGGACAGCTGGTGCCGCCGCTTACTACGT
TGGATATCTGCAGCCACGCACCTTTCTGCTGAAGTACAACGAGAACGGCACCATCACCGACGCCGTGGATTGTGCTCTCG
ATCCCCTGAGCGAGACAAAGTGCACCCTGAAGTCCTTCACCGTCGAGAAGGGCATCTACCAGACCAGCAATTTCCGCGTG
CAGCCCACCGAGAGCATCGTGCGCTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAGGTGTTCAATGCCACACGCTT
TGCCTCCGTGTACGCCTGGAATCGCAAGCGCATTAGCAACTGCGTGGCCGACTACTCCGTGCTGTACAATAGCGCCAGCT
TCAGCACCTTCAAGTGCTACGGCGTGTCACCCACCAAGCTGAACGACCTGTGCTTCACCAATGTGTACGCCGACAGCTTC
GTGATCCGCGGAGATGAAGTGCGACAGATTGCCCCAGGCCAGACCGGCAAGATCGCCGACTACAATTACAAGCTGCCCGA
CGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAACCTGGATTCCAAAGTCGGCGGCAACTACAACTACCTGTACC
GCCTGTTCCGCAAGAGCAATCTGAAGCCCTTCGAGCGCGACATCAGCACCGAAATCTACCAGGCCGGAAGCACCCCATGE
AACGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGATTTCAGCCCACAAATGGCGTGGGCTACCAGCC
ATATCGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCTCCAGCTACCGTGTGCGGCCCCAAGAAGAGTACCAACCTGG
TCAAGAACAAATGCGTGAACTTCAACTTCAACGGCCTGACCGGAACCGGCGTGCTGACCGAGAGTAACAAGAAGTTCCTG
CCATTCCAGCAGTTTGGCCGCGACATTGCCGATACAACCGATGCCGTTCGCGATCCCCAGACCTTGGAGATCCTGGATAT
TACCCCATGCTCCTTCGGCGGCGTGTCCGTGATTACACCAGGCACCAATACCAGCAACCAGGTGGCCGTTCTGTACCAGG
ATGTGAATTGCACAGAGGTGCCCGTGGCCATTCACGCCGATCAATTGACACCAACATGGCGCGTGTACTCCACCGGCAGC
AATGTGTTTCAAACCCGCGCTGGATGCCTGATTGGAGCCGAGCACGTGAACAATAGCTACGAGTGCGATATCCCCATCGG
AGCCGGAATCTGCGCCTCCTATCAGACCCAGACCAATAGTCCACGACGAGCCCGAAGTGTGGCCAGCCAGAGCATCATTG
CCTATACCATGAGCCTGGGCGCCGAGAATAGCGTGGCCTACTCCAACAACAGCATTGCTATCCCCACCAACTTCACCATC
AGCGTGACCACCGAGATCCTGCCAGTGTCCATGACCAAGACCAGCGTGGACTGCACCATGTACATCTGCGGAGATAGCAC
CGAGTGCAGCAACCTGCTGCTGCAGTACGGAAGTTTCTGCACCCAGCTGAATCGCGCCCTGACAGGCATTGCCGTGGAAC
AGGATAAGAACACCCAAGAGGTGTTCGCCCAAGTGAAGCAAATCTACAAGACCCCACCAATCAAGGATTTCGGCGGCTTC
AATTTCAGCCAGATTCTGCCCGATCCAAGCAAGCCCAGCAAGCGCAGCTTCATCGAGGACCTGCTGTTCAACAAAGTGAC
ACTGGCCGACGCCGGATTCATCAAGCAGTATGGCGATTGCCTGGGCGATATTGCCGCACGCGATCTGATTTGCGCCCAGA
AGTTTAACGGACTGACCGTCCTGCCACCACTGCTGACAGATGAGATGATCGCCCAGTACACAAGTGCCCTGCTGGCCGGA
ACCATTACCAGCGGATGGACATTTGGAGCCGGTGCCGCTCTGCAGATTCCCTTCGCTATGCAGATGGCCTACCGCTTCAA
TGGCATTGGCGTGACCCAGAATGTGCTGTACGAGAACCAGAAGCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGA
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TTCAGGACAGCCTGAGTAGTACCGCCAGCGCTCTGGGAAAGCTGCAGGATGTGGTCAACCAGAACGCTCAGGCCCTGAAC
ACCCTGGTTAAGCAGCTGAGCAGCAACTTCGGCGCCATCAGTAGCGTGCTGAACGATATCCTGAGCCGCCTGGATAAGGT
GGAAGCCGAGGTGCAGATCGATCGCCTGATTACCGGACGCCTGCAGTCCCTGCAGACCTATGTGACACAGCAGCTGATCC
GAGCCGCCGAGATTCGAGCTAGTGCTAATCTGGCCGCCACCAAGATGAGCGAATGTGTGCTGGGACAGAGCAAGCGCGTG
GACTTTTGCGGCAAGGGATACCACCTGATGAGCTTCCCACAGAGTGCTCCACACGGCGTGGTGTTITCTGCATGTGACCTA
CGTGCCCGCTCAAGAGAAGAATTTCACCACCGCTCCAGCCATCTGCCACGACGGAAAGGCCCATTTTCCACGCGAGGGCG
TGTTCGTTAGCAACGGCACTCATTGGTTCGTCACCCAGCGCAACTTCTACGAGCCCCAGATCATCACCACCGACAACACC
TTCGTCAGCGGCAACTGCGACGTCGTGATCGGCATTGTGAACAACACCGTGTACGATCCACTGCAGCCCGAGCTGGACAG
CTTCAAAGAGGAACTGGACAAGTACTTTAAGAACCACACAAGCCCCGACGTGGACCTGGGAGACATTAGCGGAATCAACG
CCAGCGTGGTCAACATCCAGAAAGAGATTGACCGCCTGAACGAGGTGGCCAAGAATCTGAACGAGAGCCTGATCGACCTG
CAAGAACTGGGCAAATACGAGCAGTACATTAAGTGGCCCTGGTACATCTGGCTGGGCTTCATTGCCGGACTGATTGCCAT
CGTGATGGTCACCATTATGCTGTGCTGCATGACCAGTTGCTGCAGCTGCCTGAAGGGATGCTGCAGTTGCGGAAGCTGCT
GCAAGTTCGACGAGGATGATAGCGAGCCAGTGCTGAAGGGCGTCAAGCTGCACTACACCTGATAA

Fig 20C>S5-2019-nCoV = S Wild-Type (1274aa) - SEQ ID No. 5
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFD
NPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT
LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRV
QPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSF
VIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC
NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL
PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS
NVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSHAYTMSLGAENSVAYSNNSIAIPTNFTI
SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF
NFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAG
TITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALN
TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRV
DFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQUTTDNT
FVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
QELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT*
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Fig 21A: >pFlap-ieCMV-S2P-WPREm (10079pb) — SEQ iD No. 6
CGCGTTGGGAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCAGAGGC
GGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGTTAGGGGCG
GGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCCCGACATTGATTATTGACTAGTTGGAAGGG
CTAATTCACTCCCAACGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTAGCAGAA
CTACACACCAGGGCCAGGGATCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGAGAAGT
TAGAAGAAGCCAACAAAGGAGAGAACACCAGCTTGTTACAACCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAA
GTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGGTGGCCCGAGAGCTGCATCCGGAGTACTTCAAGAACT
GCTGATATCGAGCTTGCTACAAGGGACTTTCCGCTGGGGGACTTTCCAGGGAGGCGTGGCCTGGGCGGGACTGGGGAGTG
GCGAGCCCTCAGATCCTGCATATAAGCAGCTGCTTTTTGCCTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGG
GAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCG
TCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAA
CAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAG
GCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAGAGCGTC
AGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAA
ACATATAGTATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGAC
AAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTC
TATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAA
GACCACCGCACAGCAAGCGGCCGCTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATAT
AAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAG
AGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGA
CGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCAT
CTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACA
GCTCCTGGGGATTTGGGGTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAAT
CTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCTTAATACACTCC
TTAATTGAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGTTTGTGGAA
TTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAG
TTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCG
AGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGG
ATCTCGACGGTATCGCCGAATTCACAAATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAG
TGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAA
ATTTTCGGGTTTATTACAGGGACAGCAGAGATCCACTTTGGCTGATACGCGTGGAGTTCCGCGTTACATAACTTACGGTA
AATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAAT
AGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGC
CAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTT
CCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGG
ATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAAC
GGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATA
AGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGCGA
TCGGATCTCGTACGGCCACCATGTTCGTGTTTCTGGTGCTGCTGCCACTGGTGTCCAGTCAGTGCGTGAACCTGACCACA
CGAACACAGCTGCCACCAGCCTACACCAATAGCTTCACCCGCGGAGTGTACTACCCCGACAAGGTGTTCCGCAGCAGCGT
GCTGCATAGCACCCAGGATCTGTTTCTGCCCTTCTTCAGCAACGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCA
ATGGCACCAAGCGCTTCGATAATCCCGTGCTGCCCTTCAACGATGGCGTGTACTTTGCCAGCACCGAGAAGTCCAATATC
ATCCGCGGCTGGATCTTCGGCACCACACTGGATAGCAAGACCCAGAGCCTGCTGATCGTGAACAACGCCACCAACGTGGT
CATCAAAGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTCCTGGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGG
AAAGCGAGTTCCGCGTGTACAGCAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCATTCCTGATGGACCTGGAA
GGCAAGCAGGGCAACTTCAAGAACCTGCGCGAGTTCGTGTTCAAGAACATCGACGGCTACTTCAAAATCTACAGCAAGCA
CACCCCAATCAACCTCGTGCGCGATCTGCCACAGGGATTCAGTGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCA
ACATTACCCGCTTTCAGACACTGCTGGCCCTGCACCGCAGTTACTTGACACCAGGCGATAGCAGCAGTGGATGGACAGCT
GGTGCCGCCGCTTACTACGTTGGATATCTGCAGCCACGCACCTTTCTGCTGAAGTACAACGAGAACGGCACCATCACCGA
CGCCGTGGATTGTGCTCTCGATCCCCTGAGCGAGACAAAGTGCACCCTGAAGTCCTTCACCGTCGAGAAGGGCATCTACC
AGACCAGCAATTTCCGCGTGCAGCCCACCGAGAGCATCGTGCGCTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAG
GTGTTCAATGCCACACGCTTTGCCTCCGTGTACGCCTGGAATCGCAAGCGCATTAGCAACTGCGTGGCCGACTACTCCGT
GCTGTACAATAGCGCCAGCTTCAGCACCTTCAAGTGCTACGGCGTGTCACCCACCAAGCTGAACGACCTGTGCTTCACCA
ATGTGTACGCCGACAGCTTCGTGATCCGCGGAGATGAAGTGCGACAGATTGCCCCAGGCCAGACCGGCAAGATCGCCGAC
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TACAATTACAAGCTGCCCGACGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAACCTGGATTCCAAAGTCGGCGG
CAACTACAACTACCTGTACCGCCTGTTCCGCAAGAGCAATCTGAAGCCCTTCGAGCGCGACATCAGCACCGAAATCTACC
AGGCCGGAAGCACCCCATGCAACGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGATTTCAGCCCACA
AATGGCGTGGGCTACCAGCCATATCGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCTCCAGCTACCGTGTGCGGCCC
CAAGAAGAGTACCAACCTGGTCAAGAACAAATGCGTGAACTTCAACTTCAACGGCCTGACCGGAACCGGCGTGCTGACCG
AGAGTAACAAGAAGTTCCTGCCATTCCAGCAGTTTGGCCGCGACATTGCCGATACAACCGATGCCGTTCGCGATCCCCAG
ACCTTGGAGATCCTGGATATTACCCCATGCTCCTTCGGCGGCGTGTCCGTGATTACACCAGGCACCAATACCAGCAACCA
GGTGGCCGTTCTGTACCAGGATGTGAATTGCACAGAGGTGCCCGTGGCCATTCACGCCGATCAATTGACACCAACATGGC
GCGTGTACTCCACCGGCAGCAATGTGTTTCAAACCCGCGCTGGATGCCTGATTGGAGCCGAGCACGTGAACAATAGCTAC
GAGTGCGATATCCCCATCGGAGCCGGAATCTGCGCCTCCTATCAGACCCAGACCAATAGTCCACGACGAGCCCGAAGTGT
GGCCAGCCAGAGCATCATTGCCTATACCATGAGCCTGGGCGCCGAGAATAGCGTGGCCTACTCCAACAACAGCATTGCTA
TCCCCACCAACTTCACCATCAGCGTGACCACCGAGATCCTGCCAGTGTCCATGACCAAGACCAGCGTGGACTGCACCATG
TACATCTGCGGAGATAGCACCGAGTGCAGCAACCTGCTGCTGCAGTACGGAAGTTTCTGCACCCAGCTGAATCGCGLCCCT
GACAGGCATTGCCGTGGAACAGGATAAGAACACCCAAGAGGTGTTCGCCCAAGTGAAGCAAATCTACAAGACCCCACCAA
TCAAGGATTTCGGCGGCTTCAATTTCAGCCAGATTCTGCCCGATCCAAGCAAGCCCAGCAAGCGCAGCTTCATCGAGGAC
CTGCTGTTCAACAAAGTGACACTGGCCGACGCCGGATTCATCAAGCAGTATGGCGATTGCCTGGGCGATATTGCCGCACG
CGATCTGATTTGCGCCCAGAAGTTTAACGGACTGACCGTCCTGCCACCACTGCTGACAGATGAGATGATCGCCCAGTACA
CAAGTGCCCTGCTGGCCGGAACCATTACCAGCGGATGGACATTTGGAGCCGGTGCCGCTCTGCAGATTCCCTTCGCTATG
CAGATGGCCTACCGCTTCAATGGCATTGGCGTGACCCAGAATGTGCTGTACGAGAACCAGAAGCTGATCGCCAACCAGTT
CAACAGCGCCATCGGCAAGATTCAGGACAGCCTGAGTAGTACCGCCAGCGCTCTGGGAAAGCTGCAGGATGTGGTCAACC
AGAACGCTCAGGCCCTGAACACCCTGGTTAAGCAGCTGAGCAGCAACTTCGGCGCCATCAGTAGCGTGCTGAACGATATC
CTGAGCCGCCTGGATCCACCAGAAGCCGAGGTGCAGATCGATCGCCTGATTACCGGACGCCTGCAGTCCCTGCAGACCTA
TGTGACACAGCAGCTGATCCGAGCCGCCGAGATTCGAGCTAGTGCTAATCTGGCCGCCACCAAGATGAGCGAATGTGTGC
TGGGACAGAGCAAGCGCGTGGACTTTTGCGGCAAGGGATACCACCTGATGAGCTTCCCACAGAGTGCTCCACACGGCGTG
GTGTTTCTGCATGTGACCTACGTGCCCGCTCAAGAGAAGAATTTCACCACCGCTCCAGCCATCTGCCACGACGGAAAGGC
CCATTTTCCACGCGAGGGCGTGTTCGTTAGCAACGGCACTCATTGGTTCGTCACCCAGCGCAACTTCTACGAGCCCCAGA
TCATCACCACCGACAACACCTTCGTCAGCGGCAACTGCGACGTCGTGATCGGCATTGTGAACAACACCGTGTACGATCCA
CTGCAGCCCGAGCTGGACAGCTTCAAAGAGGAACTGGACAAGTACTTTAAGAACCACACAAGCCCCGACGTGGACCTGGG
AGACATTAGCGGAATCAACGCCAGCGTGGTCAACATCCAGAAAGAGATTGACCGCCTGAACGAGGTGGCCAAGAATCTGA
ACGAGAGCCTGATCGACCTGCAAGAACTGGGCAAATACGAGCAGTACATTAAGTGGCCCTGGTACATCTGGCTGGGCTTC
ATTGCCGGACTGATTGCCATCGTGATGGTCACCATTATGCTGTGCTGCATGACCAGTTGCTGCAGCTGCCTGAAGGGATG
CTGCAGTTGCGGAAGCTGCTGCAAGTTCGACGAGGATGATAGCGAGCCAGTGCTGAAGGGCGTCAAGCTGCACTACACCT
GATAACGAGCGCGCCTCGAGAATTCCCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAA
CTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCA
TTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTG
TGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTITCGCTTT
CCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTG
ACAATTCCGTGGTGTTGTCGGGGAAGCTGACGTCCTTTCCGCGGCTGCTCGCCTGTGTTGCCACCTGGATTICTGCGCGGG
ACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGLCTGCTGCCGGCTCTGCGGCCTCT
TCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCATCGGGGGTACCTTTAAGACC
AATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAAC
GAAGACAAGATCGTCGAGAGATGCTGCATATAAGCAGCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCT
GAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTG
TGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTITAGTCAGTGTGGAAAATCTCTAGCAGTTC
TAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCG
TGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGT
AGGTGTCATTCTATTICTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGG
GGATGCGGTGGGCTCTATGGCTTCTACTGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTC
TGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTCGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGCT
CTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTG
GAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGG
GCGCCCGGTTCTTITTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGCTATCGTGGC
TGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCT
GCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAG
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CCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCG
AGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTT
TTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTG
AAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTC
TATCGCCTTCTTGACGAGTTCTTCTGAATTATTAACGCTTACAATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTG
CGGTATTTCACACCGCATACAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACA
TTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATAGCACGTGCTAAAACTTCATTTTTAAT
TTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCG
TCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTITTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAA
ACCACCGCTACCAGCGGTGGTTITGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAG
CGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATAC
CTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATA
GTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCG
AACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGC
GGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCG
CCACCTCTGACTTGAGCGTCGATTTTTIGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCT
TTTTACGGTTCCTGGGCTTTTGCTGGCCTTTTGCTCACATGTICTTGACTCTTCGCGATGTACGGGCCAGATATACGCG

Fig 21B: >52P (3825pb) — SEQ.ID No. 7
ATGTTCGTGTTTCTGGTGCTGCTGCCACTGGTGTCCAGTCAGTGCGTGAACCTGACCACACGAACACAGCTGCCACCAGC
CTACACCAATAGCTTCACCCGCGGAGTGTACTACCCCGACAAGGTGTTCCGCAGCAGCGTGCTGCATAGCACCCAGGATC
TGTTTCTGCCCTTCTTCAGCAACGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCAATGGCACCAAGCGCTTCGAT
AATCCCGTGCTGCCCTTCAACGATGGCGTGTACTTTGCCAGCACCGAGAAGTCCAATATCATCCGCGGCTGGATCTTCGG
CACCACACTGGATAGCAAGACCCAGAGCCTGCTGATCGTGAACAACGCCACCAACGTGGTCATCAAAGTGTGCGAGTTCC
AGTTCTGCAACGACCCCTTCCTGGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGGAAAGCGAGTTCCGCGTGTAC
AGCAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCATTCCTGATGGACCTGGAAGGCAAGCAGGGCAACTTCAA
GAACCTGCGCGAGTTCGTGTTCAAGAACATCGACGGCTACTTCAAAATCTACAGCAAGCACACCCCAATCAACCTCGTGE
GCGATCTGCCACAGGGATTCAGTGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCAACATTACCCGCTTTCAGACA
CTGCTGGCCCTGCACCGCAGTTACTTGACACCAGGCGATAGCAGCAGTGGATGGACAGCTGGTGCCGCCGCTTACTACGT
TGGATATCTGCAGCCACGCACCTTTCTGCTGAAGTACAACGAGAACGGCACCATCACCGACGCCGTGGATTGTGCTCTCG
ATCCCCTGAGCGAGACAAAGTGCACCCTGAAGTCCTTCACCGTCGAGAAGGGCATCTACCAGACCAGCAATTTCCGCGTG
CAGCCCACCGAGAGCATCGTGCGCTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAGGTGTTCAATGCCACACGCTT
TGCCTCCGTGTACGCCTGGAATCGCAAGCGCATTAGCAACTGCGTGGCCGACTACTCCGTGCTGTACAATAGCGCCAGCT
TCAGCACCTTCAAGTGCTACGGCGTGTCACCCACCAAGCTGAACGACCTGTGCTTCACCAATGTGTACGCCGACAGCTTC
GTGATCCGCGGAGATGAAGTGCGACAGATTGCCCCAGGCCAGACCGGCAAGATCGCCGACTACAATTACAAGCTGCCCGA
CGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAACCTGGATTCCAAAGTCGGCGGCAACTACAACTACCTGTACC
GCCTGTTCCGCAAGAGCAATCTGAAGCCCTTCGAGCGCGACATCAGCACCGAAATCTACCAGGCCGGAAGCACCCCATGC
AACGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGATTTCAGCCCACAAATGGCGTGGGCTACCAGCC
ATATCGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCTCCAGCTACCGTGTGCGGCCCCAAGAAGAGTACCAACCTGG
TCAAGAACAAATGCGTGAACTTCAACTTCAACGGCCTGACCGGAACCGGCGTGCTGACCGAGAGTAACAAGAAGTTCCTG
CCATTCCAGCAGTTTGGCCGCGACATTGCCGATACAACCGATGCCGTTCGCGATCCCCAGACCTTGGAGATCCTGGATAT
TACCCCATGCTCCTTCGGCGGCGTGTCCGTGATTACACCAGGCACCAATACCAGCAACCAGGTGGCCGTTCTGTACCAGG
ATGTGAATTGCACAGAGGTGCCCGTGGCCATTCACGCCGATCAATTGACACCAACATGGCGCGTGTACTCCACCGGCAGC
AATGTGTTTCAAACCCGCGCTGGATGCCTGATTGGAGCCGAGCACGTGAACAATAGCTACGAGTGCGATATCCCCATCGG
AGCCGGAATCTGCGCCTCCTATCAGACCCAGACCAATAGTCCACGACGAGCCCGAAGTGTGGCCAGCCAGAGCATCATTG
CCTATACCATGAGCCTGGGCGCCGAGAATAGCGTGGCCTACTCCAACAACAGCATTGCTATCCCCACCAACTTCACCATC
AGCGTGACCACCGAGATCCTGCCAGTGTCCATGACCAAGACCAGCGTGGACTGCACCATGTACATCTGCGGAGATAGCAC
CGAGTGCAGCAACCTGCTGCTGCAGTACGGAAGTTTCTGCACCCAGCTGAATCGCGCCCTGACAGGCATTGCCGTGGAAC
AGGATAAGAACACCCAAGAGGTGTTCGCCCAAGTGAAGCAAATCTACAAGACCCCACCAATCAAGGATTTCGGCGGCTTC
AATTTCAGCCAGATTCTGCCCGATCCAAGCAAGCCCAGCAAGCGCAGCTTCATCGAGGACCTGCTGTTCAACAAAGTGAC
ACTGGCCGACGCCGGATTCATCAAGCAGTATGGCGATTGCCTGGGCGATATTGCCGCACGCGATCTGATTTGCGCCCAGA
AGTTTAACGGACTGACCGTCCTGCCACCACTGCTGACAGATGAGATGATCGCCCAGTACACAAGTGCCCTGCTGGCCGGA
ACCATTACCAGCGGATGGACATTTGGAGCCGGTGCCGCTCTGCAGATTCCCTTCGCTATGCAGATGGCCTACCGCTTCAA
TGGCATTGGCGTGACCCAGAATGTGCTGTACGAGAACCAGAAGCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGA
TTCAGGACAGCCTGAGTAGTACCGCCAGCGCTCTGGGAAAGCTGCAGGATGTGGTCAACCAGAACGCTCAGGCCCTGAAC
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ACCCTGGTTAAGCAGCTGAGCAGCAACTTCGGCGCCATCAGTAGCGTGCTGAACGATATCCTGAGCCGCCTGGATCCACC
AGAAGCCGAGGTGCAGATCGATCGCCTGATTACCGGACGCCTGCAGTCCCTGCAGACCTATGTGACACAGCAGCTGATCC
GAGCCGCCGAGATTCGAGCTAGTGCTAATCTGGCCGCCACCAAGATGAGCGAATGTGTGCTGGGACAGAGCAAGCGCGTG
GACTTTTGCGGCAAGGGATACCACCTGATGAGCTTCCCACAGAGTGCTCCACACGGCGTGGTGTTITCTGCATGTGACCTA
CGTGCCCGCTCAAGAGAAGAATTTCACCACCGCTCCAGCCATCTGCCACGACGGAAAGGCCCATTTTCCACGCGAGGGCG
TGTTCGTTAGCAACGGCACTCATTGGTTCGTCACCCAGCGCAACTTCTACGAGCCCCAGATCATCACCACCGACAACACC
TTCGTCAGCGGCAACTGCGACGTCGTGATCGGCATTGTGAACAACACCGTGTACGATCCACTGCAGCCCGAGCTGGACAG
CTTCAAAGAGGAACTGGACAAGTACTTTAAGAACCACACAAGCCCCGACGTGGACCTGGGAGACATTAGCGGAATCAACG
CCAGCGTGGTCAACATCCAGAAAGAGATTGACCGCCTGAACGAGGTGGCCAAGAATCTGAACGAGAGCCTGATCGACCTG
CAAGAACTGGGCAAATACGAGCAGTACATTAAGTGGCCCTGGTACATCTGGCTGGGCTTCATTGCCGGACTGATTGCCAT
CGTGATGGTCACCATTATGCTGTGCTGCATGACCAGTTGCTGCAGCTGCCTGAAGGGATGCTGCAGTTGCGGAAGCTGCT
GCAAGTTCGACGAGGATGATAGCGAGCCAGTGCTGAAGGGCGTCAAGCTGCACTACACCTGATAA
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MFVFLVLLPLYSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFD
NPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT
LLALHRSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRV
QPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSF
VIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC
NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLYKNKCVNFNFNGLTGTGVLTESNKKFL
PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS
NVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIAYTMSLGAENSVAYSNNSIAIPTNET]
SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF
NFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAG
TITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALN
TLVKQLSSNFGAISSVLNDILSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRV
DFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNT
FVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
QELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT*
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Fig 22A: >pFlap-ieCMV-S52P3F-WPREm (10079pb) — SEQ ID No. 9
CGCGTTGGGAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCAGAGGC
GGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGTTAGGGGCG
GGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCCCGACATTGATTATTGACTAGTTGGAAGGG
CTAATTCACTCCCAACGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTAGCAGAA
CTACACACCAGGGCCAGGGATCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGAGAAGT
TAGAAGAAGCCAACAAAGGAGAGAACACCAGCTTGTTACAACCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAA
GTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGGTGGCCCGAGAGCTGCATCCGGAGTACTTCAAGAACT
GCTGATATCGAGCTTGCTACAAGGGACTTTCCGCTGGGGGACTTTCCAGGGAGGCGTGGCCTGGGCGGGACTGGGGAGTG
GCGAGCCCTCAGATCCTGCATATAAGCAGCTGCTTTTTGCCTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGG
GAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCG
TCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAA
CAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAG
GCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAGAGCGTC
AGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAA
ACATATAGTATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGAC
AAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTC
TATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAA
GACCACCGCACAGCAAGCGGCCGCTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATAT
AAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAG
AGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGA
CGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCAT
CTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACA
GCTCCTGGGGATTTGGGGTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAAT
CTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCTTAATACACTCC
TTAATTGAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGTTTGTGGAA
TTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAG
TTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCG
AGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGG
ATCTCGACGGTATCGCCGAATTCACAAATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAG
TGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAA
ATTTTCGGGTTTATTACAGGGACAGCAGAGATCCACTTTGGCTGATACGCGTGGAGTTCCGCGTTACATAACTTACGGTA
AATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAAT
AGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGC
CAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTT
CCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGG
ATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAAC
GGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATA
AGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGCGA
TCGGATCTCGTACGGCCACCATGTTCGTGTTTCTGGTGCTGCTGCCACTGGTGTCCAGTCAGTGCGTGAACCTGACCACA
CGAACACAGCTGCCACCAGCCTACACCAATAGCTTCACCCGCGGAGTGTACTACCCCGACAAGGTGTTCCGCAGCAGCGT
GCTGCATAGCACCCAGGATCTGTTTCTGCCCTTCTTCAGCAACGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCA
ATGGCACCAAGCGCTTCGATAATCCCGTGCTGCCCTTCAACGATGGCGTGTACTTTGCCAGCACCGAGAAGTCCAATATC
ATCCGCGGCTGGATCTTCGGCACCACACTGGATAGCAAGACCCAGAGCCTGCTGATCGTGAACAACGCCACCAACGTGGT
CATCAAAGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTCCTGGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGG
AAAGCGAGTTCCGCGTGTACAGCAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCATTCCTGATGGACCTGGAA
GGCAAGCAGGGCAACTTCAAGAACCTGCGCGAGTTCGTGTTCAAGAACATCGACGGCTACTTCAAAATCTACAGCAAGCA
CACCCCAATCAACCTCGTGCGCGATCTGCCACAGGGATTCAGTGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCA
ACATTACCCGCTTTCAGACACTGCTGGCCCTGCACCGCAGTTACTTGACACCAGGCGATAGCAGCAGTGGATGGACAGCT
GGTGCCGCCGCTTACTACGTTGGATATCTGCAGCCACGCACCTTTCTGCTGAAGTACAACGAGAACGGCACCATCACCGA
CGCCGTGGATTGTGCTCTCGATCCCCTGAGCGAGACAAAGTGCACCCTGAAGTCCTTCACCGTCGAGAAGGGCATCTACC
AGACCAGCAATTTCCGCGTGCAGCCCACCGAGAGCATCGTGCGCTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAG
GTGTTCAATGCCACACGCTTTGCCTCCGTGTACGCCTGGAATCGCAAGCGCATTAGCAACTGCGTGGCCGACTACTCCGT
GCTGTACAATAGCGCCAGCTTCAGCACCTTCAAGTGCTACGGCGTGTCACCCACCAAGCTGAACGACCTGTGCTTCACCA
ATGTGTACGCCGACAGCTTCGTGATCCGCGGAGATGAAGTGCGACAGATTGCCCCAGGCCAGACCGGCAAGATCGCCGAC
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TACAATTACAAGCTGCCCGACGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAACCTGGATTCCAAAGTCGGCGG
CAACTACAACTACCTGTACCGCCTGTTCCGCAAGAGCAATCTGAAGCCCTTCGAGCGCGACATCAGCACCGAAATCTACC
AGGCCGGAAGCACCCCATGCAACGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGATTTCAGCCCACA
AATGGCGTGGGCTACCAGCCATATCGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCTCCAGCTACCGTGTGLGGCCC
CAAGAAGAGTACCAACCTGGTCAAGAACAAATGCGTGAACTTCAACTTCAACGGCCTGACCGGAACCGGCGTGCTGACCG
AGAGTAACAAGAAGTTCCTGCCATTCCAGCAGTTTGGCCGCGACATTGCCGATACAACCGATGCCGTTCGCGATCCCCAG
ACCTTGGAGATCCTGGATATTACCCCATGCTCCTTCGGCGGCGTGTCCGTGATTACACCAGGCACCAATACCAGCAACCA
GGTGGCCGTTCTGTACCAGGATGTGAATTGCACAGAGGTGCCCGTGGCCATTCACGCCGATCAATTGACACCAACATGGC
GCGTGTACTCCACCGGCAGCAATGTGTTTCAAACCCGCGCTGGATGCCTGATTGGAGCCGAGCACGTGAACAATAGCTAC
GAGTGCGATATCCCCATCGGAGCCGGAATCTGCGCCTCCTATCAGACCCAGACCAATAGTCCAGGATCCGCCGGAAGTGT
GGCCAGCCAGAGCATCATTGCCTATACCATGAGCCTGGGCGCCGAGAATAGCGTGGCCTACTCCAACAACAGCATTGCTA
TCCCCACCAACTTCACCATCAGCGTGACCACCGAGATCCTGCCAGTGTCCATGACCAAGACCAGCGTGGACTGCACCATG
TACATCTGCGGAGATAGCACCGAGTGCAGCAACCTGCTGCTGCAGTACGGAAGTTTCTGCACCCAGCTGAATCGCGCCCT
GACAGGCATTGCCGTGGAACAGGATAAGAACACCCAAGAGGTGTTCGCCCAAGTGAAGCAAATCTACAAGACCCCACCAA
TCAAGGATTTCGGCGGCTTCAATTTCAGCCAGATTCTGCCCGATCCAAGCAAGCCCAGCAAGCGCAGCTTCATCGAGGAC
CTGCTGTTCAACAAAGTGACACTGGCCGACGCCGGATTCATCAAGCAGTATGGCGATTGCCTGGGCGATATTGCCGCACG
CGATCTGATTTGCGCCCAGAAGTTTAACGGACTGACCGTCCTGCCACCACTGCTGACAGATGAGATGATCGCCCAGTACA
CAAGTGCCCTGCTGGCCGGAACCATTACCAGCGGATGGACATTTGGAGCCGGTGCCGCTCTGCAGATTCCCTTCGCTATG
CAGATGGCCTACCGCTTCAATGGCATTGGCGTGACCCAGAATGTGCTGTACGAGAACCAGAAGCTGATCGCCAACCAGTT
CAACAGCGCCATCGGCAAGATTCAGGACAGCCTGAGTAGTACCGCCAGCGCTCTGGGAAAGCTGCAGGATGTGGTCAACC
AGAACGCTCAGGCCCTGAACACCCTGGTTAAGCAGCTGAGCAGCAACTTCGGCGCCATCAGTAGCGTGCTGAACGATATC
CTGAGCCGCCTGGATCCACCAGAAGCCGAGGTGCAGATCGATCGCCTGATTACCGGACGCCTGCAGTCCCTGCAGACCTA
TGTGACACAGCAGCTGATCCGAGCCGCCGAGATTCGAGCTAGTGCTAATCTGGCCGCCACCAAGATGAGCGAATGTGTGC
TGGGACAGAGCAAGCGCGTGGACTTTTGCGGCAAGGGATACCACCTGATGAGCTTCCCACAGAGTGCTCCACACGGCGTG
GTGTTTCTGCATGTGACCTACGTGCCCGCTCAAGAGAAGAATTTCACCACCGCTCCAGCCATCTGCCACGACGGAAAGGC
CCATTTTCCACGCGAGGGCGTGTTCGTTAGCAACGGCACTCATTGGTTCGTCACCCAGCGCAACTTCTACGAGCCCCAGA
TCATCACCACCGACAACACCTTCGTCAGCGGCAACTGCGACGTCGTGATCGGCATTGTGAACAACACCGTGTACGATCCA
CTGCAGCCCGAGCTGGACAGCTTCAAAGAGGAACTGGACAAGTACTTTAAGAACCACACAAGCCCCGACGTGGACCTGGG
AGACATTAGCGGAATCAACGCCAGCGTGGTCAACATCCAGAAAGAGATTGACCGCCTGAACGAGGTGGCCAAGAATCTGA
ACGAGAGCCTGATCGACCTGCAAGAACTGGGCAAATACGAGCAGTACATTAAGTGGCCCTGGTACATCTGGCTGGGCTTC
ATTGCCGGACTGATTGCCATCGTGATGGTCACCATTATGCTGTGCTGCATGACCAGTTGCTGCAGCTGCCTGAAGGGATG
CTGCAGTTGCGGAAGCTGCTGCAAGTTCGACGAGGATGATAGCGAGCCAGTGCTGAAGGGCGTCAAGCTGCACTACACCT
GATAACGAGCGCGCCTCGAGAATTCCCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAA
CTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCA
TTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTG
TGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTIT
CCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTG
ACAATTCCGTGGTGTTGTCGGGGAAGCTGACGTCCTTTCCGCGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGG
ACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGLTCTGCGGCCTCT
TCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCATCGGGGGTACCTTTAAGACC
AATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAAC
GAAGACAAGATCGTCGAGAGATGCTGCATATAAGCAGCTGCTTTITGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCT
GAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTG
TGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTITAGTCAGTGTGGAAAATCTCTAGCAGTTC
TAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCG
TGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTITCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGT
AGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGG
GGATGCGGTGGGCTCTATGGCTTCTACTGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCLCCTC
TGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTCGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGCT
CTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTG
GAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGG
GCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGCTATCGTGGC
TGGCCACGACGGGCGTTCCTTIGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCT
GCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAG
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CCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCG
AGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTT
TTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTG
AAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGLCTTC
TATCGCCTTCTTGACGAGTTCTTCTGAATTATTAACGCTTACAATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTG
CGGTATTTCACACCGCATACAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTIGTTITATTTTTCTAAATACA
TTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATAGCACGTGCTAAAACTTCATTTITAAT
TTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCG
TCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTITTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAA
ACCACCGCTACCAGCGGTGGTITGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAG
CGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATAC
CTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATA
GTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCG
AACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGC
GGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCG
CCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCT
TTTTACGGTTCCTGGGCTTTTGCTGGCCTTTTGCTCACATGTTCTTGACTCTTCGCGATGTACGGGCCAGATATACGCG

Fig 22B: >S2P3F (3825pb) — SEQ ID No. 10
ATGTTCGTGTTTCTGGTGCTGCTGCCACTGGTGTCCAGTCAGTGCGTGAACCTGACCACACGAACACAGCTGCCACCAGC
CTACACCAATAGCTTCACCCGCGGAGTGTACTACCCCGACAAGGTGTTCCGCAGCAGCGTGCTGCATAGCACCCAGGATC
TGTTTCTGCCCTTCTTCAGCAACGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCAATGGCACCAAGCGCTTCGAT
AATCCCGTGCTGCCCTTCAACGATGGCGTGTACTTTGCCAGCACCGAGAAGTCCAATATCATCCGCGGCTGGATCTTCGG
CACCACACTGGATAGCAAGACCCAGAGCCTGCTGATCGTGAACAACGCCACCAACGTGGTCATCAAAGTGTGCGAGTTCC
AGTTCTGCAACGACCCCTTCCTGGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGGAAAGCGAGTTCCGCGTGTAC
AGCAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCATTCCTGATGGACCTGGAAGGCAAGCAGGGCAACTTCAA
GAACCTGCGCGAGTTCGTGTTCAAGAACATCGACGGCTACTTCAAAATCTACAGCAAGCACACCCCAATCAACCTCGTGC
GCGATCTGCCACAGGGATTCAGTGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCAACATTACCCGCTTTCAGACA
CTGCTGGCCCTGCACCGCAGTTACTTGACACCAGGCGATAGCAGCAGTGGATGGACAGCTGGTGCCGCCGCTTACTACGT
TGGATATCTGCAGCCACGCACCTTTCTGCTGAAGTACAACGAGAACGGCACCATCACCGACGCCGTGGATTGTGCTCTCG
ATCCCCTGAGCGAGACAAAGTGCACCCTGAAGTCCTTCACCGTCGAGAAGGGCATCTACCAGACCAGCAATTTCCGCGTG
CAGCCCACCGAGAGCATCGTGCGCTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAGGTGTTCAATGCCACACGCTT
TGCCTCCGTGTACGCCTGGAATCGCAAGCGCATTAGCAACTGCGTGGCCGACTACTCCGTGCTGTACAATAGCGCCAGCT
TCAGCACCTTCAAGTGCTACGGCGTGTCACCCACCAAGCTGAACGACCTGTGCTTCACCAATGTGTACGCCGACAGCTTC
GTGATCCGCGGAGATGAAGTGCGACAGATTGCCCCAGGCCAGACCGGCAAGATCGCCGACTACAATTACAAGCTGCCCGA
CGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAACCTGGATTCCAAAGTCGGCGGCAACTACAACTACCTGTACC
GCCTGTTCCGCAAGAGCAATCTGAAGCCCTTCGAGCGCGACATCAGCACCGAAATCTACCAGGCCGGAAGCACCCCATGE
AACGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGATTTCAGCCCACAAATGGCGTGGGCTACCAGCC
ATATCGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCTCCAGCTACCGTGTGCGGCCCCAAGAAGAGTACCAACCTGG
TCAAGAACAAATGCGTGAACTTCAACTTCAACGGCCTGACCGGAACCGGCGTGCTGACCGAGAGTAACAAGAAGTTCCTG
CCATTCCAGCAGTTTGGCCGCGACATTGCCGATACAACCGATGCCGTTCGCGATCCCCAGACCTTGGAGATCCTGGATAT
TACCCCATGCTCCTTCGGCGGCGTGTCCGTGATTACACCAGGCACCAATACCAGCAACCAGGTGGCCGTTCTGTACCAGG
ATGTGAATTGCACAGAGGTGCCCGTGGCCATTCACGCCGATCAATTGACACCAACATGGCGCGTGTACTCCACCGGCAGC
AATGTGTTTCAAACCCGCGCTGGATGCCTGATTGGAGCCGAGCACGTGAACAATAGCTACGAGTGCGATATCCCCATCGG
AGCCGGAATCTGCGCCTCCTATCAGACCCAGACCAATAGTCCAGGATCCGCCGGAAGTGTGGCCAGCCAGAGCATCATTG
CCTATACCATGAGCCTGGGCGCCGAGAATAGCGTGGCCTACTCCAACAACAGCATTGCTATCCCCACCAACTTCACCATC
AGCGTGACCACCGAGATCCTGCCAGTGTCCATGACCAAGACCAGCGTGGACTGCACCATGTACATCTGCGGAGATAGCAC
CGAGTGCAGCAACCTGCTGCTGCAGTACGGAAGTTTCTGCACCCAGCTGAATCGCGCCCTGACAGGCATTGCCGTGGAAC
AGGATAAGAACACCCAAGAGGTGTTCGCCCAAGTGAAGCAAATCTACAAGACCCCACCAATCAAGGATTTCGGCGGCTTC
AATTTCAGCCAGATTCTGCCCGATCCAAGCAAGCCCAGCAAGCGCAGCTTCATCGAGGACCTGCTGTTCAACAAAGTGAC
ACTGGCCGACGCCGGATTCATCAAGCAGTATGGCGATTGCCTGGGCGATATTGCCGCACGCGATCTGATTTGCGCCCAGA
AGTTTAACGGACTGACCGTCCTGCCACCACTGCTGACAGATGAGATGATCGCCCAGTACACAAGTGCCCTGCTGGCCGGA
ACCATTACCAGCGGATGGACATTTGGAGCCGGTGCCGCTCTGCAGATTCCCTTCGCTATGCAGATGGCCTACCGCTTCAA
TGGCATTGGCGTGACCCAGAATGTGCTGTACGAGAACCAGAAGCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGA
TTCAGGACAGCCTGAGTAGTACCGCCAGCGCTCTGGGAAAGCTGCAGGATGTGGTCAACCAGAACGCTCAGGCCCTGAAC
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ACCCTGGTTAAGCAGCTGAGCAGCAACTTCGGCGCCATCAGTAGCGTGCTGAACGATATCCTGAGCCGCCTGGATCCACC
AGAAGCCGAGGTGCAGATCGATCGCCTGATTACCGGACGCCTGCAGTCCCTGCAGACCTATGTGACACAGCAGCTGATCC
GAGCCGCCGAGATTCGAGCTAGTGCTAATCTGGCCGCCACCAAGATGAGCGAATGTGTGCTGGGACAGAGCAAGCGCGTG
GACTTTTGCGGCAAGGGATACCACCTGATGAGCTTCCCACAGAGTGCTCCACACGGCGTGGTGTTTCTGCATGTGACCTA
CGTGCCCGCTCAAGAGAAGAATTTCACCACCGCTCCAGCCATCTGCCACGACGGAAAGGCCCATTTTCCACGCGAGGGCG
TGTTCGTTAGCAACGGCACTCATTGGTTCGTCACCCAGCGCAACTTCTACGAGCCCCAGATCATCACCACCGACAACACC
TTCGTCAGCGGCAACTGCGACGTCGTGATCGGCATTGTGAACAACACCGTGTACGATCCACTGCAGCCCGAGCTGGACAG
CTTCAAAGAGGAACTGGACAAGTACTTTAAGAACCACACAAGCCCCGACGTGGACCTGGGAGACATTAGCGGAATCAACG
CCAGCGTGGTCAACATCCAGAAAGAGATTGACCGCCTGAACGAGGTGGCCAAGAATCTGAACGAGAGCCTGATCGACCTG
CAAGAACTGGGCAAATACGAGCAGTACATTAAGTGGCCCTGGTACATCTGGCTGGGCTTCATTGCCGGACTGATTGCCAT
CGTGATGGTCACCATTATGCTGTGCTGCATGACCAGTTGCTGCAGCTGCCTGAAGGGATGCTGCAGTTGCGGAAGCTGCT
GCAAGTTCGACGAGGATGATAGCGAGCCAGTGCTGAAGGGCGTCAAGCTGCACTACACCTGATAA
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MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFD
NPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT
LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRY
QPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSF
VIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC
NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCYNFNFNGLTGTGVLTESNKKFL
PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS
NVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPGSAGSVASQSIIAY TMSLGAENSVAYSNNSIAIPTNFTI
SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF
NFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAG
TITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALN
TLVKQLSSNFGAISSVLNDILSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRV
DFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWEVTQRNFYEPQIITTDNT
FVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
QELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGYKLHYT*
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Fig 23A : >pFlap-ieCMV-S2P-deltaF-WPREm (10046pb) — SEQ ID No. 12
CGCGTTGGGAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCAGAGGC
GGCCTCGGCCTCTGCATAAATAAAAAAAATTAGT CAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGTTAGGGGCG
GGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCCCGACATTGATTATTGACTAGTTGGAAGGG
CTAATTCACTCCCAACGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTAGCAGAA
CTACACACCAGGGCCAGGGATCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGAGAAGT
TAGAAGAAGCCAACAAAGGAGAGAACACCAGCTTGTTACAACCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAA
GTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGGTGGCCCGAGAGCTGCATCCGGAGTACTTCAAGAACT
GCTGATATCGAGCTTGCTACAAGGGACTTTCCGCTGGGGGACTTTCCAGGGAGGCGTGGCCTGGGCGGGACTGGGGAGTG
GCGAGCCCTCAGATCCTGCATATAAGCAGCTGCTTTTTGCCTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGG
GAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCG
TCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAA
CAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAG
GCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAGAGCGTC
AGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAA
ACATATAGTATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGAC
AAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTC
TATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAA
GACCACCGCACAGCAAGCGGCCGCTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATAT
AAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAG
AGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGA
CGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCAT
CTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACA
GCTCCTGGGGATTTGGGGTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAAT
CTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCTTAATACACTCC
TTAATTGAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGTTTGTGGAA
TTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAG
TTTITGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCG
AGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGG
ATCTCGACGGTATCGCCGAATTCACAAATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAG
TGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAA
ATTTTCGGGTTTATTACAGGGACAGCAGAGATCCACTTTGGCTGATACGCGTGGAGTTCCGCGTTACATAACTTACGGTA
AATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAAT
AGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGC
CAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTT
CCTACTTGGCAGTACATCTACGTATTAGT CATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGG
ATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAAC
GGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATA
AGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGCGA
TCGGATCTCGTACGGCCACCATGTTCGTGTTTCTGGTGCTGCTGCCACTGGTGTCCAGTCAGTGCGTGAACCTGACCACA
CGAACACAGCTGCCACCAGCCTACACCAATAGCTTCACCCGCGGAGTGTACTACCCCGACAAGGTGTTCCGCAGCAGCGT
GCTGCATAGCACCCAGGATCTGTTTCTGCCCTTCTTCAGCAACGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCA
ATGGCACCAAGCGCTTCGATAATCCCGTGCTGCCCTTCAACGATGGCGTGTACTTTGCCAGCACCGAGAAGTCCAATATC
ATCCGCGGCTGGATCTTCGGCACCACACTGGATAGCAAGACCCAGAGCCTGCTGATCGTGAACAACGCCACCAACGTGGT
CATCAAAGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTCCTGGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGG
AAAGCGAGTTCCGCGTGTACAGCAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCATTCCTGATGGACCTGGAA
GGCAAGCAGGGCAACTTCAAGAACCTGCGCGAGTTCGTGTTCAAGAACATCGACGGCTACTTCAAAATCTACAGCAAGCA
CACCCCAATCAACCTCGTGCGCGATCTGCCACAGGGATTCAGTGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCA
ACATTACCCGCTTTCAGACACTGCTGGCCCTGCACCGCAGTTACTTGACACCAGGCGATAGCAGCAGTGGATGGACAGCT
GGTGCCGCCGCTTACTACGTTGGATATCTGCAGCCACGCACCTTTCTGCTGAAGTACAACGAGAACGGCACCATCACCGA
CGCCGTGGATTGTGCTCTCGATCCCCTGAGCGAGACAAAGTGCACCCTGAAGTCCTTCACCGTCGAGAAGGGCATCTACC
AGACCAGCAATTTCCGCGTGCAGCCCACCGAGAGCATCGTGCGCTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAG
GTGTTCAATGCCACACGCTTTGCCTCCGTGTACGCCTGGAATCGCAAGCGCATTAGCAACTGCGTGGCCGACTACTCCGT
GCTGTACAATAGCGCCAGCTTCAGCACCTTCAAGTGCTACGGCGTGTCACCCACCAAGCTGAACGACCTGTGCTTCACCA
ATGTGTACGCCGACAGCTTCGTGATCCGCGGAGATGAAGTGCGACAGATTGCCCCAGGCCAGACCGGCAAGATCGCCGAC
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TACAATTACAAGCTGCCCGACGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAACCTGGATTCCAAAGTCGGCGG
CAACTACAACTACCTGTACCGCCTGTTCCGCAAGAGCAATCTGAAGCCCTTCGAGCGCGACATCAGCACCGAAATCTACC
AGGCCGGAAGCACCCCATGCAACGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGATTTCAGCCCACA
AATGGCGTGGGCTACCAGCCATATCGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCTCCAGCTACCGTGTGCGGCCC
CAAGAAGAGTACCAACCTGGTCAAGAACAAATGCGTGAACTTCAACTTCAACGGCCTGACCGGAACCGGCGTGCTGACCG
AGAGTAACAAGAAGTTCCTGCCATTCCAGCAGTTTGGCCGCGACATTGCCGATACAACCGATGCCGTTCGCGATCCCCAG
ACCTTGGAGATCCTGGATATTACCCCATGCTCCTTCGGCGGCGTGTCCGTGATTACACCAGGCACCAATACCAGCAACCA
GGTGGCCGTTCTGTACCAGGATGTGAATTGCACAGAGGTGCCCGTGGCCATTCACGCCGATCAATTGACACCAACATGGC
GCGTGTACTCCACCGGCAGCAATGTGTTTCAAACCCGCGCTGGATGCCTGATTGGAGCCGAGCACGTGAACAATAGCTAC
GAGTGCGATATCCCCATCGGAGCCGGAATCTGCGCATCCTATAGTGTGGCCAGCCAGAGCATCATTGCCTATACCATGAG
CCTGGGCGCCGAGAATAGCGTGGCCTACTCCAACAACAGCATTGCTATCCCCACCAACTTCACCATCAGCGTGACCACCG
AGATCCTGCCAGTGTCCATGACCAAGACCAGCGTGGACTGCACCATGTACATCTGCGGAGATAGCACCGAGTGCAGCAAC
CTGCTGCTGCAGTACGGAAGTTTCTGCACCCAGCTGAATCGCGCCCTGACAGGCATTGCCGTGGAACAGGATAAGAACAC
CCAAGAGGTGTTCGCCCAAGTGAAGCAAATCTACAAGACCCCACCAATCAAGGATTTCGGCGGCTTCAATTTCAGCCAGA
TTCTGCCCGATCCAAGCAAGCCCAGCAAGCGCAGCTTCATCGAGGACCTGCTGTTCAACAAAGTGACACTGGCCGACGCC
GGATTCATCAAGCAGTATGGCGATTGCCTGGGCGATATTGCCGCACGCGATCTGATTTGCGCCCAGAAGTTTAACGGACT
GACCGTCCTGCCACCACTGCTGACAGATGAGATGATCGCCCAGTACACAAGTGCCCTGCTGGCCGGAACCATTACCAGCG
GATGGACATTTGGAGCCGGTGCCGCTCTGCAGATTCCCTTCGCTATGCAGATGGCCTACCGCTTCAATGGCATTGGCGTG
ACCCAGAATGTGCTGTACGAGAACCAGAAGCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGATTCAGGACAGCCT
GAGTAGTACCGCCAGCGCTCTGGGAAAGCTGCAGGATGTGGTCAACCAGAACGCTCAGGCCCTGAACACCCTGGTTAAGC
AGCTGAGCAGCAACTTCGGCGCCATCAGTAGCGTGCTGAACGATATCCTGAGCCGCCTGGATCCACCAGAAGCCGAGGTG
CAGATCGATCGCCTGATTACCGGACGCCTGCAGTCCCTGCAGACCTATGTGACACAGCAGCTGATCCGAGCCGCCGAGAT
TCGAGCTAGTGCTAATCTGGCCGCCACCAAGATGAGCGAATGTGTGCTGGGACAGAGCAAGCGCGTGGACTTTTGCGGCA
AGGGATACCACCTGATGAGCTTCCCACAGAGTGCTCCACACGGCGTGGTGTTTCTGCATGTGACCTACGTGCCCGCTCAA
GAGAAGAATTTCACCACCGCTCCAGCCATCTGCCACGACGGAAAGGCCCATTTTCCACGCGAGGGCGTGTTCGTTAGCAA
CGGCACTCATTGGTTCGTCACCCAGCGCAACTTCTACGAGCCCCAGATCATCACCACCGACAACACCTTCGTCAGCGGCA
ACTGCGACGTCGTGATCGGCATTGTGAACAACACCGTGTACGATCCACTGCAGCCCGAGCTGGACAGCTTCAAAGAGGAA
CTGGACAAGTACTTTAAGAACCACACAAGCCCCGACGTGGACCTGGGAGACATTAGCGGAATCAACGCCAGCGTGGTCAA
CATCCAGAAAGAGATTGACCGCCTGAACGAGGTGGCCAAGAATCTGAACGAGAGCCTGATCGACCTGCAAGAACTGGGCA
AATACGAGCAGTACATTAAGTGGCCCTGGTACATCTGGCTGGGCTTCATTGCCGGACTGATTGCCATCGTGATGGTCACC
ATTATGCTGTGCTGCATGACCAGTTGCTGCAGCTGCCTGAAGGGATGCTGCAGTTGCGGAAGCTGCTGCAAGTTCGACGA
GGATGATAGCGAGCCAGTGCTGAAGGGCGTCAAGCTGCACTACACCTGATAACGAGCGCGCCTCGAGAATTCCCGATAAT
CAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGC
TGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGT
CTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTITGCTGACGCAACCCCCACTGGT
TGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGC
CGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAGCTGACGT
CCTTTCCGCGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAAT
CCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTICGCCCTCAGACGAGTCG
GATCTCCCTTTGGGCCGCCTCCCCGCATCGGGGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCA
CTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAACGAAGACAAGATCGTCGAGAGATGCTGCATATAA
GCAGCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACC
CACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAG
AGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTC
GACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCA
CTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGG
CAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTACTGGGCG
GTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTG
GATGGCTTTCTCGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGCTCTGATCAAGAGACAGGATGAGGATCGTTTCGCA
TGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAG
ACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTITTIGTCAAGACCGACCTGTC
CGGTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGC
TCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTT
GCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGA
CCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAG
AGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGAGCATGCCCGACGGCGAGGATCTCGTCGTGACC
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CATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGT
GGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCC
TCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTICTGAATTATT
AACGCTTACAATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATACAGGTGGCACTTTT
CGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACC
CTGATAAATGCTTCAATAATAGCACGTGCTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTITTGATA
ATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCT
TGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGA
TCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGC
CGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCT
GCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC
GGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAA
GCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAG
CTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATG
CTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTITACGGTTCCTGGGCTTTTGCTGGCCTTTIG
CTCACATGTTCTTGACTCTTCGCGATGTACGGGCCAGATATACGCG

Fig 22B: >S2P-deltaF (3792pb) — SEQ ID No. 13
ATGTTCGTGTTTCTGGTGCTGCTGCCACTGGTGTCCAGTCAGTGCGTGAACCTGACCACACGAACACAGCTGCCACCAGC
CTACACCAATAGCTTCACCCGCGGAGTGTACTACCCCGACAAGGTGTTCCGCAGCAGCGTGCTGCATAGCACCCAGGATC
TGTTTCTGCCCTTCTTCAGCAACGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCAATGGCACCAAGCGCTTCGAT
AATCCCGTGCTGCCCTTCAACGATGGCGTGTACTTTGCCAGCACCGAGAAGTCCAATATCATCCGCGGCTGGATCTTCGG
CACCACACTGGATAGCAAGACCCAGAGCCTGCTGATCGTGAACAACGCCACCAACGTGGTCATCAAAGTGTGCGAGTTCC
AGTTCTGCAACGACCCCTTCCTGGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGGAAAGCGAGTTCCGCGTGTAC
AGCAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCATTCCTGATGGACCTGGAAGGCAAGCAGGGCAACTTCAA
GAACCTGCGCGAGTTCGTGTTCAAGAACATCGACGGCTACTTCAAAATCTACAGCAAGCACACCCCAATCAACCTCGTGC
GCGATCTGCCACAGGGATTCAGTGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCAACATTACCCGCTTTCAGACA
CTGCTGGCCCTGCACCGCAGTTACTTGACACCAGGCGATAGCAGCAGTGGATGGACAGCTGGTGCCGCCGCTTACTACGT
TGGATATCTGCAGCCACGCACCTTTCTGCTGAAGTACAACGAGAACGGCACCATCACCGACGCCGTGGATTGTGCTCTCG
ATCCCCTGAGCGAGACAAAGTGCACCCTGAAGTCCTTCACCGTCGAGAAGGGCATCTACCAGACCAGCAATTTCCGCGTG
CAGCCCACCGAGAGCATCGTGCGCTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAGGTGTTCAATGCCACACGCTT
TGCCTCCGTGTACGCCTGGAATCGCAAGCGCATTAGCAACTGCGTGGCCGACTACTCCGTGCTGTACAATAGCGCCAGCT
TCAGCACCTTCAAGTGCTACGGCGTGTCACCCACCAAGCTGAACGACCTGTGCTTCACCAATGTGTACGCCGACAGCTTC
GTGATCCGCGGAGATGAAGTGCGACAGATTGCCCCAGGCCAGACCGGCAAGATCGCCGACTACAATTACAAGCTGCCCGA
CGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAACCTGGATTCCAAAGTCGGCGGCAACTACAACTACCTGTACC
GCCTGTTCCGCAAGAGCAATCTGAAGCCCTTCGAGCGCGACATCAGCACCGAAATCTACCAGGCCGGAAGCACCCCATGC
AACGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGATTTCAGCCCACAAATGGCGTGGGCTACCAGCC
ATATCGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCTCCAGCTACCGTGTGCGGCCCCAAGAAGAGTACCAACCTGG
TCAAGAACAAATGCGTGAACTTCAACTTCAACGGCCTGACCGGAACCGGCGTGCTGACCGAGAGTAACAAGAAGTTCCTG
CCATTCCAGCAGTTTGGCCGCGACATTGCCGATACAACCGATGCCGTTCGCGATCCCCAGACCTTGGAGATCCTGGATAT
TACCCCATGCTCCTTCGGCGGCGTGTCCGTGATTACACCAGGCACCAATACCAGCAACCAGGTGGCCGTTCTGTACCAGG
ATGTGAATTGCACAGAGGTGCCCGTGGCCATTCACGCCGATCAATTGACACCAACATGGCGCGTGTACTCCACCGGCAGC
AATGTGTTTCAAACCCGCGCTGGATGCCTGATTGGAGCCGAGCACGTGAACAATAGCTACGAGTGCGATATCCCCATCGG
AGCCGGAATCTGCGCATCCTATAGTGTGGCCAGCCAGAGCATCATTGCCTATACCATGAGCCTGGGCGCCGAGAATAGCG
TGGCCTACTCCAACAACAGCATTGCTATCCCCACCAACTTCACCATCAGCGTGACCACCGAGATCCTGCCAGTGTCCATG
ACCAAGACCAGCGTGGACTGCACCATGTACATCTGCGGAGATAGCACCGAGTGCAGCAACCTGCTGCTGCAGTACGGAAG
TTTCTGCACCCAGCTGAATCGCGCCCTGACAGGCATTGCCGTGGAACAGGATAAGAACACCCAAGAGGTGTTCGCCCAAG
TGAAGCAAATCTACAAGACCCCACCAATCAAGGATTTICGGCGGCTTCAATTTCAGCCAGATTCTGCCCGATCCAAGCAAG
CCCAGCAAGCGCAGCTTCATCGAGGACCTGCTGTTCAACAAAGTGACACTGGCCGACGCCGGATTCATCAAGCAGTATGG
CGATTGCCTGGGCGATATTGCCGCACGCGATCTGATTTGCGCCCAGAAGTTTAACGGACTGACCGTCCTGCCACCACTGC
TGACAGATGAGATGATCGCCCAGTACACAAGTGCCCTGCTGGCCGGAACCATTACCAGCGGATGGACATTTGGAGCCGGT
GCCGCTCTGCAGATTCCCTTCGCTATGCAGATGGCCTACCGCTTCAATGGCATTIGGCGTGACCCAGAATGTGCTGTACGA
GAACCAGAAGCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGATTCAGGACAGCCTGAGTAGTACCGCCAGCGCTC
TGGGAAAGCTGCAGGATGTGGTCAACCAGAACGCTCAGGCCCTGAACACCCTGGTTAAGCAGCTGAGCAGCAACTTCGGC
GCCATCAGTAGCGTGCTGAACGATATCCTGAGCCGCCTGGATCCACCAGAAGCCGAGGTGCAGATCGATCGCCTGATTAC
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CGGACGCCTGCAGTCCCTGCAGACCTATGTGACACAGCAGCTGATCCGAGCCGCCGAGATTCGAGCTAGTGCTAATCTGG
CCGCCACCAAGATGAGCGAATGTGTGCTGGGACAGAGCAAGCGCGTGGACTTTTGCGGCAAGGGATACCACCTGATGAGC
TTCCCACAGAGTGCTCCACACGGCGTGGTGTTTCTGCATGTGACCTACGTGCCCGCTCAAGAGAAGAATTTCACCACCGC
TCCAGCCATCTGCCACGACGGAAAGGCCCATTITTCCACGCGAGGGCGTGTTCGTTAGCAACGGCACTCATTGGTTCGTCA
CCCAGCGCAACTTCTACGAGCCCCAGATCATCACCACCGACAACACCTTCGTCAGCGGCAACTGCGACGTCGTGATCGGC
ATTGTGAACAACACCGTGTACGATCCACTGCAGCCCGAGCTGGACAGCTTCAAAGAGGAACTGGACAAGTACTTTAAGAA
CCACACAAGCCCCGACGTGGACCTGGGAGACATTAGCGGAATCAACGCCAGCGTGGTCAACATCCAGAAAGAGATTIGACC
GCCTGAACGAGGTGGCCAAGAATCTGAACGAGAGCCTGATCGACCTGCAAGAACTGGGCAAATACGAGCAGTACATTAAG
TGGCCCTGGTACATCTGGCTGGGCTTCATTGCCGGACTGATTGCCATCGTGATGGTCACCATTATGCTGTGCTGCATGAC
CAGTTGCTGCAGCTGCCTGAAGGGATGCTGCAGTTGCGGAAGCTGCTGCAAGTTCGACGAGGATGATAGCGAGCCAGTGC
TGAAGGGCGTCAAGCTGCACTACACCTGATAA

Fig 23C : >S2P-deltaF (1263aa) —=SEQ ID No. 14
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFD
NPVLPFNDGVYFASTEKSNIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT
LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRV
QPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSF
VIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC
NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL
PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS
NVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYSVASQSHAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSM
TKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSK
PSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAG
AALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNQONAQALNTLVKQLSSNFG
AISSVLNDILSRLDPPEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMS
FPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIG
IVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIK
WPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT*
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Figure 24A: pFLAP K18-HACEZ WPRE - SEQ ID No.Z25

LOCUS Exported 11342 bp ds-DNA circular SYN
DEFINITION synthetic circular DNA
ACCESSION pFLAP CMV_EGFP WPRE.xdna
SOURCE synthetic DNA construct
ORGANISM synthetic DNA construct

REFERENCE 1 (bases 1 to 11342)
COMMENT Serial Cloner Genbank Format
SerialCloner Type=DNA
SerialCloner Comments=
SerialCloner Ends=0,0,,0,
FEATURES Location/Qualifiers
source 1..11342
/organism="synthetic DNA construct"
/mol type="other DNA"

misc feature complement (87..164)
/label=SV40 ORI
misc feature 233..868
/label=HIV1-5LTR
misc feature 870..1086
/label=HIV-1 psi pack
misc feature 1533..1766
/label=RRE
misc feature 2288..2411
/label=cPPT-CTS
primer bind 2446..2476
/label=Primer 1
misc feature 2453..5701
/label=K18 promoter
misc feature 4961..4966
/label=Modified Splicing Donor Site
misc feature 5686..5697
/label=Modified Poly-pyrimidine tract
misc_ feature 5697..5701
/label=Modified Splicing acceptor site
CDS 5714..8131

/codon_start=1

/label=hACE?2
/note="/type=CDS"
/note="/vntifkey=4"
/translation (SEQ ID No. 26)

misc feature 8149..8753
/label=WPRE
/label=WPRE-WT
misc feature 8838..9099
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/label=LTR
terminator 9136..9363
/label=bGH PA
CDS 9539..10330

/codon_start=1
/label=Kan/neoR
/translation (SEQ ID No. 28)

rep origin 10634..11262
/label=ColEl origin

SEQ ID No. 25:

1 cgcgtiggga getttttgea aaagectagg cctccaaaaa agectcctea ctacttctgg

61 aatagctcag aggcagaggc ggcctcggec tctgcataaa taaaaaaaat tagtcageca
121 tggggcggag aatgggegga actgggegga gttaggggcg ggatgggegg agttaggggc
181 gggactatgg ttgctgacta attgagatgc ccgacattga ttattgacta gttggaaggg
241 ctaattcact cccaacgaag acaagatatc cttgatctgt ggatctacca cacacaagge
301 tacttccctg attagcagaa ctacacacca gggccaggga tcagatatcce actgaccttt
361 ggatggtgct acaagctagt accagtigag ccagagaagt tagaagaagc caacaaagga
421 gagaacacca gcttgttaca acctgtgage ctgcatggga tggatgaccc ggagagagaa
481 gtgttagagt ggaggtttga cagccgecta geatttcatc acggtggecc gagagcetgea
541 tccggagtac ttcaagaact gctgatatcg agettgctac aagggacttt ccgetggggg
601 actttccagg gaggegtgge ctgggeggga ctggggagtg gegagececte agatectgea
661 tataagcagc tgctttttge ctgtactggg tetctctggt tagaccagat ctgagectgg
721 gagctctctg gctaactagg gaacccactg cttaagectc aataaagcett gecttgagtg
781 cttcaagtag tgtgtgcececg tetgttgtgt gactctggta actagagatc cctcagacce
841 ttttagtcag tgtggaaaat ctctagcagt ggcgeccgaa cagggacttg aaagcgaaag
901 ggaaaccaga ggagctctct cgacgcagga ctcggcetige tgaagegege acggcaagag
961 gcgaggggcg gegactgglg agtacgcecaa aaatttigac tageggagge tagaaggaga
1021 gagatgggtg cgagagcgtc agtattaage gggggagaat tagatcgega tgggaaaaaa
1081 ttcggttaag gccaggggga aagaaaaaat ataaattaaa acatatagta tgggcaagea
1141 gggagctaga acgattcgca gttaatcctg gectgttaga aacatcagaa ggetgtagac
1201 aaatactggg acagctacaa ccatcccttc agacaggatc agaagaactt agatcattat
1261 ataatacagt agcaaccctc tattgigtge atcaaaggat agagataaaa gacaccaagg
1321 aagctttaga caagatagag gaagagcaaa acaaaagtaa gaccaccgea cagcaagegg
1381 ccgctgatct tcagacctgg aggaggagat atgagggaca attggagaag tgaattatat
1441 aaatataaag tagtaaaaat tgaaccatta ggagtagcac ccaccaaggc aaagagaaga
1501 gtggtgcaga gagaaaaaag agcagtggga ataggagctt tgttccttgg gticttggga
1561 gcagcaggaa gcactatggg cgcagegtca atgacgetga cggtacagge cagacaatta
1621 ttgtctggta tagtgcagca gcagaacaat ttgctgaggg ctattgagge gcaacagceat
1681 ctgttgcaac tcacagtctg gggcatcaag cagctccagg caagaatcct ggetgtggaa
1741 agatacctaa aggatcaaca gctcctgggg atttggggtt getctggaaa actcatttge
1801 accactgctg tgcctiggaa tgctagttgg agtaataaat ctctggaaca gatttggaat
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1861 cacacgacct ggatggagtg ggacagagaa attaacaatt acacaagctt aatacactcc
1921 ttaattgaag aatcgcaaaa ccagcaagaa aagaatgaac aagaattatt ggaattagat
1981 aaatgggcaa gtitgtggaa tiggtitaac ataacaaatt ggctgtggta tataaaatta
2041 ttcataatga tagtaggagg cttggtaggt ttaagaatag tttttgctgt acttictata
2101 gtgaatagag ttaggcaggg ataticacca ttatcgtitc agacccacct cccaaccecg
2161 aggggacccg acaggeccga aggaatagaa gaagaaggtg gagagagaga cagagacaga
2221 tccattcgat tagtgaacgg atctcgacgg tatcgccgaa ttcacaaatg geagtattca
2281 tccacaattt taaaagaaaa ggggggattg gggggtacag tgcaggggaa agaatagtag
2341 acataatagc aacagacata caaactaaag aattacaaaa acaaattaca aaaattcaaa
2401 attttcgggt ttattacagg gacagcagag atccactttg gctgatacge gtatccagtg
2461 ggggaatata aaggigaaag caggagagac ccctctgact ggaacctctt acctcccaga
2521 agccttgtat gcaaaaccag tgggceatica ttigtatgtt attttgeatc ccgtitgect
2581 cccagcectic agcaggceccce gacccteccce tggecagcett ccaccctgac tgecccctigg
2641 ctggctccca ttgageactg tgggctctce ccaccattag gtgacagatc aggaacaatc
2701 caggctcagg ctctitatct gtgectctgec teccacctgg caggtecact ggecaggett
2761 ttccagggtc ccttctctec caggtetgec ctactatttg tectecectt cceectecage

2821 tggtagctcg ataagaatca ataggtccac tccagagcaa agaacacagc caaatgtgtc
2881 ataccaggcc ctgccagaaa aacgagcetge tggagetgac aaactigaag gecaaacacc
2941 taaggttccc cccaacactt cattcagcag ggatggicat tcagceticag ggggcaggea
3001 gcatgaaagc ctccctacct ccatecttct cacacagagg ctggggagag catctiggag
3061 gatgcagtcc cctggggceca ggcttctaat ccagacagec cttacaaggg gggacaggsg
3121 aaggactggc ttggagaaaa gicctagaaa agaggggagg ggcactggec accagggctg
3181 ggtcgctgcet atgatggtcc taggagtgcec tgectgtect ctcaggeccc atgegatgta
3241 ggacacatta cttttattta tttatttatt tattttgagt cagagtttcg ctctggtigc

3301 ccaggctgga gcgegacggc acgatcttgg ctcactgeaa cctetgectce ctgggttcaa
3361 gcegattctcce tgectcagec tectgagtag ctgggattac aggeacacac tgtgetggtt
3421 aatttttgta tttttagtag agaaggggtg tcaccatgtt ggtcaggctg gtctcaaatt
3481 tttttttttt tttttttttt titttgagac agagtctige tetgtigtct aggetggagt

3541 gcagtggcat cgaactctig acctcaagtg atccacccge cteggectece caaagtgett
3601 ggattacagg catgagccac tgtgceccgge gatgtgggac acattatcat ctetgtgaga
3661 gatttttggt ctcttttgtc accgeccttc tetcccaget cctagaactg ggectggetc
3721 acagtaggtg ctgaatgcat actggtigaa ttgtaaatgc tcaggattig tttaattaag
3781 gatgcaggaa aggtgatata ccggtgtgca gaagtcagga tgcattccct gtccaaatca
3841 cagtgticca ctgaggcaag gecctiggga gtgaggicgg gagaggggag ggtggtggag
3901 ggggctcaga gactgggtit gttttgggga gtctgcacct attigctgag tgaatgtatg
3961 tgtgtgtgca tttgagagca cacctctgta tgattcgggt gtgagtgtst gtgaggaaac
4021 gtgggcaggc gaggagtgtt tgggagccag gtgcagetgg ggtgtgagtg tgtaagcaag
4081 cagctatgag gctgggcatt gettctecte ctettcteca geteccagec tttcttecce
4141 gggactcctg gggctccagg atgeccccaa gatcccctec acaagtggat aatttggget
4201 gcaggttaag gacagctaga gggactcaca ggccaticca cccgcacacc accagaccee
4261 caaatttctt ttttcttitt titttgagac agagtctcac tctgicgeca ggetgeagtg

4321 gcgegatctc ggetcactge aacctecgec teccaggttc aagegattcc ccttcctcag
4381 cctcccaagt agcetgagact acaggegtge accatcacgt ccggetaatt ttttgtatit
4441 tagtagagag gggtttcacc atgtiggcta ggatggtctc gatctcctga cctegtgate
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4501 cgcecaccta ggecteccaa agtgetgaga ttacaggegt gagcecactge geeeggteaa
4561 gactcccaaa tttcaaactc gccagcacct ccteccacctg ggggagaaga geataataac
4621 gtcatttcct gccctgaaag cagectcgag ggecaacaac acctgetgtc cgtgtecatg
4681 cccggttgge cacccegttt ctggeggetg ageggggctt ggcagggetg cgeggaggsc
4741 gcgggegteg ggecegggge ggageggecc ggggeggage gegegggete cgageegtec
4801 acctgtggct ccggeticeg aageggetce ggggeggggg cgggegccica ctetgegata
4861 taactcgggt cgegeggcete gegecaggeceg ccaccgtegt ccgeaaagec tgagtectgt
4921 cctttctcte tccccggaca gecaatcgata gggetcaggt aagiggtagg agggacctca
4981 actcccagcece ttgtctgacc ctccaattat acactecttt gectctttce gtcattccat
5041 aaccacccca accectactc caccgggagg gggttgggea tacctggatt tccatecgeg
5101 cacctagcca cagggtccct aagagcagca gcagetagge atgggagggce tetttcccag
5161 gagagagggg gaaggggaca gggttgagag ctttacagag gaagtggaca geatggageg
5221 aggtaaggaa aggccigtaa agaggaggag acactggctc tggcggaatg gggactattg
5281 gagggttaag cggatgtggce taaggctgag tcatctagga gtaaacaaga ggecttectt
5341 tgggaggagc caatccaggg tgtagggggc ccagagigac caggtgeact agggaaaaaa
5401 tgccaggaga gggecaggaa gaggactigt tagtagegac tcacttctgg gcaggeaggce
5461 cagccagcta gecagectge tgaggetice caagaggggc agagtgetgg gatctgggaa
5521 tccaggaaag gagggaatgg ggtggggcta gatgaaaagg gataggtgtc cagggagagce
5581 ctctggctat tcctgggacc aggaagtttt cactaggata cataacactt tttacacact
5641 caccccacce atcectgget tictattcat ggaacaacct ctctectttt tecttccagg
5701 tggatccgcc accatgtcaa getcttectg getecttcte agecttgtig ctgtaactge
5761 tgctcagtcc accattgagg aacaggccaa gacatttttg gacaagtita accacgaagc
5821 cgaagacctg tictatcaaa gticacttgc ticttggaat tataacacca atattactga
5881 agagaatgtc caaaacatga ataatgctgg ggacaaatgg tctgecttit taaaggaaca
5941 gtccacactt gcccaaatgt atccactaca agaaattcag aatctcacag tcaagcttca
6001 gctgcaggct cttcagcaaa atgggtcttc agtgctctca gaagacaaga gcaaacggtt
6061 gaacacaatt ctaaatacaa tgagcaccat ctacagtact ggaaaagttt gtaacccaga
6121 taatccacaa gaatgcttat tacttgaacc aggtitgaat gaaataatgg caaacagttt
6181 agactacaat gagaggctct gggcttggga aagctggaga tctgaggtcg gcaagcagcet
6241 gaggccatta tatgaagagt atgtggtctt gaaaaatgag atggcaagag caaatcatta
6301 tgaggactat ggggattatt ggagaggaga ctatgaagta aatggggtag atggctatga
6361 ctacagccge ggecagtiga ttgaagatgt ggaacatacc tttgaagaga ttaaaccatt
6421 atatgaacat cttcatgcct atgtgagggc aaagtigatg aatgcctatc cttcctatat
6481 cagtccaatt ggatgcectcc ctgctcattt gettggigat atgtggggta gattttggac
6541 aaatctgtac tctttgacag ttccctiigg acagaaacca aacatagatg ttactgatgc
6601 aatggtggac caggcctggg atgcacagag aatattcaag gaggccgaga agtictttgt
6661 atctgttggt cttcctaata tgactcaagg attctgggaa aattccatge taacggaccc
6721 aggaaatgtt cagaaagcag tctgecatcc cacagetigg gacctgggga agggegactt
6781 caggatcctt atgtgcacaa aggtgacaat ggacgacttc ctgacagctc atcatgagat
6841 ggggcatatc cagtatgata tggcatatgc tgcacaacct tttctgctaa gaaatggagce
6901 taatgaagga ticcatgaag cigtigggga aatcatgtca cttictgcag ccacacctaa
6961 gcatttaaaa tccattggtc ttctgtcacc cgatittcaa gaagacaatg aaacagaaat
7021 aaacttcctg ctcaaacaag cactcacgat tgtigggact ctgecattta cttacatgtt
7081 agagaagtgg aggtggatgg tctttaaagg ggaaaticcc aaagaccagt ggatgaaaaa
7141 gtggtgggag atgaagcgag agatagtigg ggtggtggaa cctgtgeccc atgatgaaac
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7201 atactgtgac cccgeatctce tgttccatgt ttctaatgat tactcattca ttcgatatta
7261 cacaaggacc ctttaccaat tccagtttca agaagcactt tgtcaagcag ctaaacatga
7321 aggccctctg cacaaatgtg acatctcaaa ctctacagaa getggacaga aactgticaa
7381 tatgctgagg cttggaaaat cagaaccctg gaccctagcea ttggaaaatg tigtaggage
7441 aaagaacatg aatgtaaggc cactgctcaa ctacttigag cccttattta cctggctgaa
7501 agaccagaac aagaattctt ttgtgggatg gagtaccgac tggagtccat atgcagacca
7561 aagcatcaaa gtgaggataa gcctaaaatc agctcttgga gataaagcat atgaatggaa
7621 cgacaatgaa atgtacctgt tccgatcatc tgttgcatat gctatgagge agtacttttt
7681 aaaagtaaaa aatcagatga ttctttitgg ggaggaggat gtgcgagtgg ctaattigaa
7741 accaagaatc tcctttaatt tettigtcac tgcacctaaa aatgtgtctg atatcattce
7801 tagaactgaa gttgaaaagg ccatcaggat gtcccggage cgtatcaatg atgcetttecg
7861 tctgaatgac aacagcctag agtttctggg gatacageca acacttggac ctcctaacca
7921 gceccctgtt teccatatgge tgatigtitt tggagtigtg atgggagtga tagtggtigg
7981 cattgtcatc ctgatcttca ctgggatcag agatcggaag aagaaaaata aagcaagaag
8041 tggagaaaat ccttatgcct ccatcgatat tagcaaagga gaaaataatc caggattcca
8101 aaacactgat gatgttcaga cctcctttta actcgagctc aagcticgaa ttcccgataa
8161 tcaaccictg gattacaaaa tttgtgaaag attgactggt attcttaact atgtigctcc
8221 tittacgcta tgtggatacg ctgctttaat gectttgtat catgctatig cticecgtat
8281 ggctttcatt ttctcctect tgtataaate ctggtigetg tetctttatg aggagtigtg
8341 gcecgttgtc aggcaacgtg gegtggtgtg cactgtgttt getgacgcaa cccccactgg
8401 ttggggcatt gccaccacct gtcagctcect ttccgggact ttcgettice cecteectat
8461 tgccacggeg gaactcateg ccgectgect tgeecgetge tggacagggg cteggetgtt
8521 gggcactgac aattccgtgg tgtigtcggg gaagctgacg tectttecat ggetgetege
8581 ctgtgtigcc acctggatic tgcgegggac gtecttctge tacgtcectt cggecctcaa
8641 tccagcggac cttccttcce geggectget geeggetetg cggectette cgegtettcg
8701 ccttcgecct cagacgagtc ggatcteect ttgggecgec tecccgeatce gggaattctg
8761 cagtcgacgg tacctitaag accaatgact tacaaggcag ctgtagatct tagccacttt
8821 ttaaaagaaa aggggggact ggaagggcta attcactccc aacgaagaca agatcgtcega
8881 gagatgctgc atataagcag ctgctititg ctigtactgg gtctctctgg ttagaccaga
8941 tctgagcctg ggagctctct ggctaactag ggaacccact gettaagect caataaagcet
9001 tgccttgagt gcttcaagta gtgtgtgecc gtctgtigtg tgactctggt aactagagat
9061 ccctcagacc cttttagtca gtgtggaaaa tctctagcag tictagaggg cccgtttaaa
9121 cccgctgatc agectcgact gtgecticta gttgecagec atctgttgtt tgecectece
9181 ccgtgecttc ctigaccctg gaaggtgcca cteccactgt cctttectaa taaaatgagg
9241 aaattgcatc gcattgtctg agtaggtgtc attctatict ggggegtegg gtggggcagg
9301 acagcaaggg ggaggattgg gaagacaata gcaggcatgc tggggatgeg gtgggctcta
9361 tggctictac tgggcggttt tatggacagc aagcgaaccg gaattgccag ctggggegec
9421 ctctggtaag gttgggaagc cctgcaaagt aaactggatg getttctcge cgecaaggat
9481 ctgatggcgce aggggatcaa getctgatca agagacagga tgaggatcgt ttcgeatgat
9541 tgaacaagat ggattgcacg caggtictcc ggeegetigg gtggagaggce tattcggcta
9601 tgactgggca caacagacaa tcggctgctc tgatgecgece gtgttecgge tgtcagegea
9661 ggggcgeccg gttctttttg tcaagaccga cctgiceggt geectgaatg aactgecaaga
9721 cgaggcagcg cggctatcgt ggctggecac gacgggegtt ccttgegeag ctgtgetega
9781 cgttgtcact gaagcgggaa gggactggct getattggge gaagtgecgg ggeaggatct
9841 cctgtcatct caccttgcetc ctgeccgagaa agtatccate atggetgatg caatgeggeg
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9901 gctgcatacg cttgatccgg ctacctgecc attcgaccac caagegaaac atcgeatcga
9961 gcgagcacgt actcggatgg aagecggtct tgtcgatcag gatgatctgg acgaagagea
10021 tcaggggctc gcgecagecg aactgticge caggetcaag gegagceatge ccgacggega
10081 ggatctcgtc gtgacccatg gegatgectg cttgecgaat atcatggtgg aaaatggeceg
10141 cttttctgga ttcatcgact gtggecggct gggtgtggcg gaccgcetatc aggacatage
10201 gttggctacc cgtgatattg ctgaagagct tggcggegaa tgggctgacc gettectegt
10261 gctttacggt atcgecgetc ccgattcgea gegeategec ttctatcgece tictigacga
10321 gttcttctga attattaacg cttacaattt cctgatgegg tattttctec ttacgeatct
10381 gtgcggtatt tcacaccgca tacaggtgge acttticggg gaaatgtgeg cggaaccect
10441 atttgtttat ttttctaaat acattcaaat atgtatccge tcatgagaca ataaccctga
10501 taaatgcttc aataatagca cgtgctaaaa cttcattttt aatttaaaag gatctaggtg
10561 aagatccttt ttgataatct catgaccaaa atcccttaac gtgagttttc gttccactga
10621 gcgtcagacc ccgtagaaaa gatcaaagga tcttcttgag atectttttt tetgegegta
10681 atctgctgct tgcaaacaaa aaaaccaccg ctaccagegg tggtttgttt gccggatcaa
10741 gagctaccaa ctctttttcc gaaggtaact ggcticagca gagegcagat accaaatact
10801 gtcctictag tgtagecgta gttaggecac cacttcaaga actctgtage accgectaca
10861 tacctcgctc tgctaatect gttaccagtg getgetgeca gtggegataa gtegtgtcett
10921 accgggttgg actcaagacg atagttaccg gataaggcgc ageggtcggg ctgaacgggg
10981 ggticgtgca cacagcccag cttggagega acgacctaca ccgaactgag atacctacag
11041 cgtgagctat gagaaagcgc cacgcticcc gaagggagaa aggcggacag gtatccggta

11101 agcggcaggg tcggaacagg agagcgeacg agggagctic cagggggaaa cgectggtat

11161 ctttatagtc ctgtcgggtt tcgecacctc tgacttgage gtegattttt gtgatgctcg
11221 tcagggggec ggagcctatg gaaaaacgec agcaacgegg cctttttacg gttcctggge
11281 ttttgctgge ctittgetca catgtictig actcticgeg atgtacggge cagatatacg
11341 cg
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Figure 24B: K18 PROMOTER (SEQ ID No. 26) (BOLD UNDERLINED = MODIFIED SPLICING

DONOR (SEQ ID No. 27) AND ACCEPTOR SITES (SEQ ID No. 28)) (nucleotides 2453
to 3249 in SEQ ID No. 25)

ATCCAGTGGGGGAATATAAAGGTGAAAGCAGGAGAGACCCCTCTGACTGGAACCTCTTACCTCCCAGAAGCCTTGTA
TGCAAAACCAGTGGGCATTCATTTGTATGTTATTTTGCATCCCGTTTGCCTCCCAGCCTTCAGCAGGCCCCGACCCT
CCCCTGGCCAGCTTCCACCCTGACTGCCCCCTGGCTGGCTCCCATTGAGCACTGTGGGCTCTCCCCACCATTAGGTG
ACAGATCAGGAACAATCCAGGCTCAGGCTCTTTATCTGTGCTCTGCCTCCCACCTGGCAGGTCCACTGGCCAGGCTT
TTCCAGGGTCCCTTCTCTCCCAGGTCTGCCCTACTATTTGTCCTCCCCTTCCCCCTCAGCTGGTAGCTCGATAAGAA
TCAATAGGTCCACTCCAGAGCAAAGAACACAGCCARAATGTGTCATACCAGGCCCTGCCAGAAAAACGAGCTGCTGGA
GCTGACAAACTTGAAGGCCAARACACCTAAGGTTCCCCCCAACACTTCATTCAGCAGGGATGGTCATTCAGCTTCAGG
GGGCAGGCAGCATGAAAGCCTCCCTACCTCCATCCTTCTCACACAGAGGCTGGGGAGAGCATCTTGGAGGATGCAGT
CCCCTGGGGCCAGGCTTCTAATCCAGACAGCCCTTACAAGGGGGGACAGGGGAAGGACTGGCTTGGAGAAAAGTCCT
AGAAAAGAGGGGAGGGGCACTGGCCACCAGGGCTGGGTCGCTGCTATGATGGTCCTAGGAGTGCCTGCCTGTCCTCT
CAGGCCCCATGCGATGTAGGACACATTACTTTTATTTATTTATTTATTTATTTTGAGTCAGAGTTTCGCTCTGGTTG
CCCAGGCTGGAGCGCGACGGCACGATCTTGGCTCACTGCAACCTCTGCCTCCTGGGTTCAAGCGATTCTCCTGCCTC
AGCCTCCTGAGTAGCTGGGATTACAGGCACACACTGTGCTGGTTAATTTTTGTATTTTTAGTAGAGAAGGGGTGTCA
CCATGTTGGTCAGGCTGGTCTCAAATTTTTTTTTTTTTTTTTTTTTTTTTTTGAGACAGAGTCTTGCTCTGTTGTCT
AGGCTGGAGTGCAGTGGCATCGAACTCTTGACCTCAAGTGATCCACCCGCCTCGGCCTCCCAAAGTGCTTGGATTAC
AGGCATGAGCCACTGTGCCCGGCGATGTGGGACACATTATCATCTCTGTGAGAGATTTTTGGTCTCTTTTGTCACCG
CCCTTCTCTCCCAGCTCCTAGAACTGGGCCTGGCTCACAGTAGGTGCTGAATGCATACTGGTTGAATTGTAAATGCT
CAGGATTTGTTTAATTAAGGATGCAGGAAAGGTGATATACCGGTGTGCAGAAGTCAGGATGCATTCCCTGTCCAAAT
CACAGTGTTCCACTGAGGCAAGGCCCTTGGGAGTGAGGTCGGGAGAGGGGAGGGTGGTGGAGGGGGCTCAGAGACTG
GGTTTGTTTTGGGGAGTCTGCACCTATTTGCTGAGTGAATGTATGTGTGTGTGCATTTGAGAGCACACCTCTGTATG
ATTCGGGTGTGAGTGTGTGTGAGGAAACGTGGGCAGGCGAGGAGTGTTTGGGAGCCAGGTGCAGCTGGGGTGTGAGT
GTGTAAGCAAGCAGCTATGAGGCTGGGCATTGCTTCTCCTCCTCTTCTCCAGCTCCCAGCCTTTCTTCCCCGGGACT
CCTGGGGCTCCAGGATGCCCCCAAGATCCCCTCCACAAGTGGATAATTTGGGCTGCAGGTTAAGGACAGCTAGAGGG
ACTCACAGGCCATTCCACCCGCACACCACCAGACCCCCAAATTTCTTTTTTCTTTTTTTTTTGAGACAGAGTCTCAC
TCTGTCGCCAGGCTGCAGTGGCGCGATCTCGGCTCACTGCAACCTCCGCCTCCCAGGTTCAAGCGATTCCCCTTCCT
CAGCCTCCCAAGTAGCTGAGACTACAGGCGTGCACCATCACGTCCGGCTAATTTTTTGTATTTTAGTAGAGAGGGGT
TTCACCATGTTGGCTAGGATGGTCTCGATCTCCTGACCTCGTGATCCGCCCACCTAGGCCTCCCAAAGTGCTGAGAT
TACAGGCGTGAGCCACTGCGCCCGGTCAAGACTCCCAAATTTCAAACTCGCCAGCACCTCCTCCACCTGGGGGAGAA
GAGCATAATAACGTCATTTCCTGCCCTGAAAGCAGCCTCGAGGGCCAACAACACCTGCTGTCCGTGTCCATGCCCGG
TTGGCCACCCCGTTTCTGGGGGGTGAGCGGGGCTTGGCAGGGCTGCGCGGAGGGCGCGGGGETGGGGCCCGGGEGLGE
AGCGGCCCGGGGCGEGAGGGCGCGGGCTCCGAGCCGTCCACCTGTGGCTCCGGCTTCCGAAGCGGCTCCGGEGLGGEEE
GCGGGGCCTCACTCTGCGATATAACTCGGGTCGCGCGGCTCGCGCAGGCCGCCACCGTCGTCCGCAAAGCCTGAGTC
CTGTCCTTTCTCTCTCCCCGGACAGCAATCGATAGGGCTCAGGTAAGTGGTAGGAGGGACCTCAACTCCCAGCCTTG
TCTGACCCTCCAATTATACACTCCTTTGCCTCTTTCCGTCATTCCATAACCACCCCAACCCCTACTCCACCGGGAGG
GGGTTGGGCATACCTGGATTTCCATCCGCGCACCTAGCCACAGGGTCCCTAAGAGCAGCAGCAGCTAGGCATGGGAG
GGCTCTTTCCCAGGAGAGAGGGGGAAGGGGACAGGGTTGAGAGCTTTACAGAGGAAGTGGACAGCATGGAGGGAGGT
AAGGAAAGGCCTGTAAAGAGGAGGAGAC
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ACTGGCTCTGGCGGAATGGGGACTATTGGAGGGTTAAGCGGATGTGGCTAAGGCTGAGTCATCTAGGAGTAAACAAGAGGCCTT
CCTTTGGGAGGAGCCAATCCAGGGTGTAGGGGGCCCAGAGTGACCAGGTGCACTAGGGAAAAAATGCCAGGAGAGGGCCAGGAA
GAGGACTTGTTAGTAGCGACTCACTTCTGGGCAGGCAGGCCAGCCAGCTAGCCAGCCTGCTGAGGCTTCCCAAGAGGGGCAGAG
TGCTGGGATCTGGGAATCCAGGAAAGGAGGGAATGGGGTGGGGCTAGATGAAAAGGGATAGGTGTCCAGGGAGAGCCTCTGGCT
ATTCCTGGGACCAGGAAGTTTTCACTAGGATACATAACACTTTTTACACACTCACCCCACCCATCCCTGGCTTTCTATTCATGG
AACAACCTCTCTCCTTTTTCCTTCCAGGT

Figure 24C: hACE2- SEQ ID No.29 nucleotides 5714 to 8131 in SEQ ID No.25

ATGTCAAGCTCTTCCTGGCTCCTTCTCAGCCTTGTTGCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTT
TTGGACAAGTTTAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTCACTTGCTTCTTGGAATTATAACACCAATATTACTGAA
GAGAATGTCCAAAACATGAATAATGCTGGGGACARAATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCCCAAATGTATCCA
CTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAG
AGCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAA
TGCTTATTACTTGAACCAGGTTTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGG
AGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAGAGTATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATTAT
GAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAAATGGGGTAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAA
GATGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATCTTCATGCCTATGTGAGGGCAAAGTTGATGAATGCCTAT
CCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGACAAATCTGTACTCT
TTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTC
AAGGAGGCCGAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCA
GGAAATGTTCAGAAAGCAGTCTGCCATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTG
ACAATGGACGACTTCCTGACAGCTCATCATGAGATGGGGCATATCCAGTATGATATGGCATATGCTGCACAACCTTTTCTGCTA
AGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTTCTGCAGCCACACCTAAGCATTTAAAATCC
ATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCAAACAAGCACTCACGATTGTTGGG
ACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAG
TGGTGGGAGATGAAGCGAGAGATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTC
CATGTTTCTAATGATTACTCATTCATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCA
GCTAAACATGAAGGCCCTCTGCACAAATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTT
GGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGAACATGAATGTAAGGCCACTGCTCAACTACTTT
GAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGGAGTACCGACTGGAGTCCATATGCAGACCAA
AGCATCAAAGTGAGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAATGTACCTGTTCCGA
TCATCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTG
GCTAATTTGAAACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTT
GAAAAGGCCATCAGGATGTCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAG
CCAACACTTGGACCTCCTAACCAGCCCCCTGTTTCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGC
ATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAGCAAGAAGTGGAGAAAATCCTTATGCCTCCATC
GATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCCTTTTAA
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Figure 24D: hACE2 protein (SEQ ID No.30)
MKRDRCPGRASGYSWDQEVFTRIHNTFYTLTPPIPGFLFMEQPLSFFLPGGSATMSSSSWLLLSLVAVTAAQSTIEE
QAKTFLDKFNHEAEDLEYQSSLASWNYNTNITEENVONMNNAGDKWSAFLKEQSTLAQMYPLOQEIQNLTVKLOLQAL
QONGSSVLSEDKSKRLNTILNTMSTIYSTGKVCNPDNPQECLLLEPGLNEIMANSLDYNERLWAWESWRSEVGKQLR
PLYEEYVVLKNEMARANHYEDYGDYWRGDYEVNGVDGYDYSRGQLIEDVEHTFEEIKPLYEHLHAYVRAKLMNAYPS
YISPIGCLPAHLLGDMWGRFWINLYSLTVPFGQKPNIDVTDAMVDQAWDAQRIFKEAEKFEFVSVGLPNMTQGEWENS
MLTDPGNVQKAVCHPTAWDLGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDMAYAAQPFLLRNGANEGFHEAVGEIM
SLSAATPKHLKSIGLLSPDFQEDNETEINFLLKQALTIVGTLPFTYMLEKWRWMVEFKGEIPKDQWMKKWWEMKREIV
GVVEPVPHDETYCDPASLFHVSNDYSFIRYYTRTLYQFQFQEALCQAAKHEGPLHKCDISNSTEAGQKLFNMLRLGK
SEPWTLALENVVGAKNMNVRPLLNYFEPLFTWLKDONKNSFVGWSTDWSPYADQSIKVRISLKSALGDKAYEWNDNE
MYLFRSSVAYAMRQYFLKVKNOMILFGEEDVRVANLKPRISENFFVTAPKNVSDIIPRTEVEKAIRMSRSRINDAFR
LNDNSLEFLGIQPTLGPPNQPPVSIWLIVFGVVMGVIVVGIVILIFTGIRDRKKKNKARSGENPYASIDISKGENNP
GFQNTDDVQTSFE*

Figure 24E: WPRE WT - SEQ ID No.31 nucleotides 8149 to 8753 in SEQ ID No.25b
AATTCCCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTA
CGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTG
TATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTT
TGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCC
CTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAAT
TCCGTGGTGTTGTCGGGGAAGCTGACGTCCTTTCCATGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGAC
GTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTC
TTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCATCGGG

Figure 24F: polypeptide encoded by Kan/neoR gene (SEQ ID No. 33)
IEQDGLHAGSPAAWVERLEGYDWAQQTIGCSDAAVFRLSAQGRPV
LEVKTDLSGALNELODEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSS
HLAPAEKVSIMADAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQG
LAPAELFARLKASMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVADRYQDIAL
ATRDIAEELGGEWADRFLVLYGIAAPDSQRIAFYRLLDEFFE"

Figure 24G: WPREm - SEQ ID No.98
aattcccgataatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacge
tatgtggatacgctgctttaatgcctttgtatcatgctattgcttceccgtatggectttcattttctecctecttgtataaa
tcctggttgctgtctcectttatgaggagttgtggecceccgttgtcaggcaacgtggecgtggtgtgcactgtgtttgectgacge
aacccccactggttggggcattgccaccacctgtcagectectttccgggactttcgetttcceccctececctattgecacgyg
cggaactcatcgccgcecctgecttgeccgetgectggacaggggectecggetgttgggcactgacaattcecgtggtgttgteg
gggaagctgacgtcecctttecegaggctgctcgectgtgttgeccacctggattectgegegggacgteccttctgectacgtece
ttcggccctcaatccagecggaccttceccttceccgeggectgetgecggectctgeggectecttcecgegtecttcgecttegece
ctcagacgagtcggatctccctttgggecgectecccgecatecggyg



WO 2022/013405 PCT/EP2021/069890

46/75

Figure 25

b

B Copies of SARS-CoV-2 RNA/ organ
Brain E Brain Es Lung Es
1ot 1010 9 qoro——2 =39
*k | ¢ *k
109
0o

1 3 imasconios SRR
NILV:: sham NILV:: gham NILV:: sham
Scovz Scoviz Scovz

EC50

-
&

o°

pseudovirus " - - - -
bearing S: Wuhan D614G  B1.1.7  B1.351 P.1




WO 2022/013405 PCT/EP2021/069890

47/75
Figure 26

A wT pMT KO B

10° gao] ¢ | NViSgu,
(a] < ‘ I}
% 8, 8 1600 .
8,10 £ .
R 5 12007
T 5 407 I P
5= 107 S so0if
w < ; ’
o Z |
& 106; T : .
g B % o o0 7 5 \
© 405 ] = 1 @ 256‘27536'5%16'5%1\'59%\,\0%690

\ig N
o= ° Scov-2 Peptides

c S:256-275 §:536-550  8:576-590 =~ Neg Cirl Pep
LV:S )

Ccbs

d

0 .
LV::S sham LV:S sham

LV=S sham




WO 2022/013405 PCT/EP2021/069890

48/75
Figure 27

A NILV:S o\ sham

b @
N a
NILV::  sham @ CD3 ©
Scov2
E
D Nbof CD3" cells
permm2 of OB
18{ @ = NILV::
15 Scov-2
§ @
®e
12-
O- sham
6-

@

@

NILV::  sham
SCQV»Z



WO 2022/013405 PCT/EP2021/069890

49/75
Figure 28
A A
R 06 0 e
D L L L L e T T PP
wkol wk 3
C57BL/6 @
m\ R
B Pseudo-viruses
W o s.,D614G
Sera from LV::S _. m B1.1.7
immunized mice Scovz BL.351
» S P'1
hACE2
Cc wk 3 (pre-boost) wk 4.5 (post-boost) Immunization
Lv::s
104
103 B1.1.7
102..,\w
1(}1.
o
W
o P.1
10% 10
E d
10 103
o2 .| B1.351
pseudo- 10| 1 10 L
virus uhan B1.117 B1.351 P41 Wuhan B1.117 B1.351 P1

bearing D814G D614G
Scovea!



WO 2022/013405 PCT/EP2021/069890

50/75

Figure 29

B wk 3 (pre-boost) wk 4.5 (post-boost)
o
")
O
L
104 1044
10 103-
102: 102:
107+ - 10
pseudo- Wuhan Wuhan
virus Dotac B1.17 B1.351 P Dojaq B1:17 B1.351 P
bearing

Scove!

Immunization
LV::S

Wuhan
D614G

Wuhan
D614G
2P



WO 2022/013405 PCT/EP2021/069890
51/75
Figure 30

pFlap-ieCMV-S-Bl117-WPREm

Fig. 30A: Complete nucleotide sequence of pFlap-ieCMV-S-B117-WPREm (10077pb) (SEQ ID
NO: 106)
ggcgttgggagctttttgcaaaagcctaggecctccaaaaaagecctcectcactacttctggaatagectcagaggcagagge
ggcctcggecctctgcataaataaaaaaaattagtcagccatggggcggagaatgggcggaactgggecggagttaggggcyg
ggatgggcggagttaggggcgggactatggttgctgactaattgagatgcccgacattgattattgactagttggaaggyg
ctaattcactcccaaagaagacaagatatccttgatctgtggatctaccacacacaaggctacttcecctgattagcagaa
ctacacaccagggccaggggtcagatatccactgacctttggatggtgctacaagctagtaccagttgagccagataagg
tagaagaggccaataaaggagagaacaccagcttgttacaccctgtgagectgecatgggatggatgacccggagagagaa
gtgttagagtggaggtttgacagccgectagcatttcatcacgtggcccgagagectgecatccggagtacttcaagaactyg
ctgatatcgagcttgctacaagggactttccgctggggacttteccagggaggcgtggectgggcgggactggggagtgge
gagccctcagatcctgcatataagcagctgetttttgectgtactgggtectectectggttagaccagatctgagectggga
gctctctggctaactagggaacccactgcttaagcctcaataaagecttgecttgagtgecttcaagtagtgtgtgececgte
tgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggecgeccgaaca
gggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggactcggcttgectgaagecgecgcacggcaagaggce
gaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagegtcag
tattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaac
atatagtatgggcaagcagggagctagaacgattcgcagttaatcctggectgttagaaacatcagaaggctgtagacaa
atactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctcta
ttgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaaga
ccaccgcacagcaagcggccgectgatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataa
atataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagag
cagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagecgtcaatgacgctgacyg
gtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagecatct
gttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggectgtggaaagatacctaaaggatcaacage
tcctggggatttggggttgctcectggaaaactcatttgcaccactgectgtgecttggaatgctagttggagtaataaatcet
ctggaacagatttggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactcctt
aattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaatt
ggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtt
tttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgayg
gggacccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattecgattagtgaacggat
ctcgacggtatcgccgaattcacaaatggcagtattcatccacaattttaaaagaaaaggggggattggggggtacagtyg
caggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaat
tttcgggtttattacagggacagcagagatccactttggctgatacgecgtggagttccgegttacataacttacggtaaa
tggcccgcctggectgaccgcccaacgacccccgeccattgacgtcaataatgacgtatgttcccatagtaacgeccaatag
ggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgeca
agtacgccccctattgacgtcaatgacggtaaatggcccgectggcattatgeccagtacatgaccttatgggactttee
tacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggecgtggat
agcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgg
gactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggegtgtacggtgggaggtctatataag
cagagcttcgcctggagacgccatccacgctgttttgacctccatagaagacaccgecgatcggatccacaagtttgtaca
aaaaagcaggctgccaccatgttcgtgtttctggtgctgctgccactggtgtccagtcagtgegtgaacctgaccacacg
aacacagctgccaccagcctacaccaatagcttcacccgecggagtgtactacceccgacaaggtgtteccgcagecagegtge
tgcatagcacccaggatctgtttctgececcttcttcagcaacgtgacctggttccacgccatctccggcaccaatggecace
aagcgcttcgataatcccgtgectgeccttcaacgatggegtgtactttgecagcaccgagaagtccaatatcateccgegg
ctggatcttcggcaccacactggatagcaagacccagagcctgctgatcgtgaacaacgccaccaacgtggtcatcaaag
tgtgcgagttccagttctgcaacgaccccttcctgggecgtctaccacaagaacaacaagagctggatggaaagcgagtte
cgcgtgtacagcagcgccaacaactgcaccttcgagtacgtgtcccageccattecctgatggacctggaaggcaagcaggyg
caacttcaagaacctgcgcgagttcecgtgttcaagaacatcgacggctacttcaaaatctacagcaagcacaccccaatca
acctcgtgcgcgatctgccacagggattcagtgectctggaaccecctggtggatctgeccatcggcatcaacattacccge
tttcagacactgctggccctgcaccgcagttacttgacaccaggcgatagcagcagtggatggacagctggtgecgeccge
ttactacgttggatatctgcagccacgcacctttctgectgaagtacaacgagaacggcaccatcaccgacgecgtggatt
gtgctctcgatccectgagecgagacaaagtgcaccctgaagtecttcaccgtcgagaagggcatctaccagaccagcecaat
ttccgecgtgcagecccaccgagagcatecgtgegettcecccaatatcaccaatctgtgeccectteggegaggtgttcaatge
cacacgctttgectccgtgtacgecctggaatcgcaagecgcattagcaactgecgtggecgactacteccgtgetgtacaata
gcgccagcttcagcaccttcaagtgctacggecgtgtcacccaccaagctgaacgacctgtgecttcaccaatgtgtacgee
gacagcttcgtgatccgecggagatgaagtgcgacagattgcecccaggccagaccggcaagatcgecgactacaattacaa
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Figure 30A (CON'T)

gctgcccgacgacttcaccggcectgegtgatecgectggaacagcaacaacctggattceccaaagtecggeggcaactacaact
acctgtaccgecctgttceccgcaagagcaatctgaagecceccttegagegegacatcagecaccgaaatctaccaggecggaagce
accccatgcaacggcgtggaaggcttcaactgctacttcecccactgecagtectacggatttcageccacatatggegtggg
ctaccagccatatcgagtggtggtgctgagcttcgaactgctgecatgctccagetaccgtgtgeggecceccaagaagagta
ccaacctggtcaagaacaaatgcgtgaacttcaacttcaacggecctgaccggaaccggcegtgetgaccgagagtaacaag
aagttcctgccattccagcagtttggccgecgacattgacgatacaaccgatgecegttegegatecceccagacecttggagat
cctggatattaccccatgcectecttecggeggegtgtecgtgattacaccaggecaccaataccagecaaccaggtggeegtte
tgtaccagggcgtgaattgcacagaggtgccegtggeccattcacgececgatcaattgacaccaacatggegegtgtactece
accggcagcaatgtgtttcaaacccgegetggatgectgattggagecgagcacgtgaacaatagectacgagtgegatat
ccccatcggagccggaatctgegectcectatcagacccagaccaatagtcaccgacgageccecgaagtgtggeccagecaga
gcatcattgcctataccatgagectgggcegecgagaatagegtggectactceccaacaacagecattgectatcececcatecaac
ttcaccatcagcgtgaccaccgagatcctgeccagtgteccatgaccaagaccagegtggactgecaccatgtacatetgegg
agatagcaccgagtgcagcaacctgctgctgcagtacggaagtttctgecacccagectgaatecgegecctgacaggecattyg
ccgtggaacaggataagaacacccaagaggtgttecgecccaagtgaagcaaatctacaagaccccaccaatcaaggattte
ggcggcttcaatttcageccagattectgececcgatccaagcaagecccagcaagegecagettecategaggacctgetgtteaa
caaagtgacactggccgacgccggattcatcaagcagtatggecgattgecctgggegatattgecgcacgegatectgattt
gcgcccagaagtttaacggactgaccgtectgeccaccactgectgacagatgagatgatcgeccagtacacaagtgecectg
ctggccggaaccattaccagecggatggacatttggagececggtgecegetetgecagatteccttegetatgecagatggecta
ccgcttcaatggcattggecgtgacccagaatgtgectgtacgagaaccagaagctgatcgeccaaccagttcaacagegeca
tcggcaagattcaggacagectgagtagtacecgecagegetectgggaaagectgcaggatgtggtcaaccagaacgetecag
gccctgaacaccctggttaagecagectgagcagcaactteggegecatcagtagegtgetgaacgatatectggeececgect
ggataaggtggaagccgaggtgcagatcgatcgectgattaccggacgectgecagtececctgecagacctatgtgacacage
agctgatccgagccgceccgagattcgagectagtgectaatectggeegecaccaagatgagecgaatgtgtgetgggacagage
aagcgcgtggacttttgecggcaagggataccacctgatgagettcecccacagagtgeteccacacggegtggtgtttetgea
tgtgacctacgtgcccgectcaagagaagaatttcaccaccgetceccagecatetgeccacgacggaaaggecccattttecac
gcgagggcgtgttegttagcaacggcactcattggttegtcaceccagegecaacttectacgageccecagatecatecaccace
cacaacaccttcgtcagcggcaactgecgacgtegtgateggecattgtgaacaacaccgtgtacgateccactgecageccga
gctggacagcttcaaagaggaactggacaagtactttaagaaccacacaagccccgacgtggacctgggagacattageg
gaatcaacgccagcgtggtcaacatccagaaagagattgaccgectgaacgaggtggccaagaatctgaacgagagectyg
atcgacctgcaagaactgggcaaatacgagcagtacattaagtggcectggtacatectggectgggettecattgeeggact
gattgccatcgtgatggtcaccattatgctgtgectgcatgaccagttgectgecagetgectgaagggatgetgecagttgeg
gaagctgctgcaagttcgacgaggatgatagecgageccagtgectgaagggegtcaagetgecactacacctgatagtaaacce
cagctttcttgtacaaagtggtctcgagttccecgataatcaacctectggattacaaaatttgtgaaagattgactggtat
tcttaactatgttgctecttttacgectatgtggatacgectgetttaatgectttgtatcatgetattgettecegtatgg
ctttcattttctccteccecttgtataaatcctggttgetgtcectetttatgaggagttgtggececgttgtcaggcaacgtgge
gtggtgtgcactgtgtttgctgacgcaacccecccactggttggggcattgecaccacctgtcagetectttecegggacttt
cgctttccecectececctattgecacggeggaactcategecgectgecttgecegetgetggacaggggeteggetgttgg
gcactgacaattccgtggtgttgtcggggaagctgacgtccttteccgeggectgetegectgtgttgecacctggattcetyg
cgcgggacgtecttetgectacgtecectteggecctecaatccageggaccttectteecegeggectgetgecggetetgeg
gcctecttecgegtettegecttegeecctecagacgagteggatectecetttgggecgecteccegeggtacctttaagace
aatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaac
gaagacaaaatcgtcgagagatgctgcatataagcagctgetttttgettgtactgggtetetectggttagaccagatcet
gagcctgggagctctcectggectaactagggaacccactgecttaagectcaataaagettgecttgagtgettcaagtagtyg
tgtgcccecgtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctageagtte
tagagggcccecgtttaaaccegectgatcagectecgactgtgecttcectagttgecagecatetgttgtttgecectececeeg
tgcctteccttgacecctggaaggtgeccactcecccactgtectttecctaataaaatgaggaaattgecategecattgtetgagt
aggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggcatgetygg
ggatgcggtgggctctatggecttctactgggeggttttatggacagcaagecgaaccggaattgeccagetggggegeecte
tggtaaggttgggaagccctgcaaagtaaactggatggectttecttgecgecaaggatectgatggegecaggggatcaaget
ctgatcaagagacaggatgaggatcgtttcgcatgattgaacaagatggattgcacgcaggttctcecggecgettgggtyg
gagaggctattcggctatgactgggcacaacagacaatcggctgectcetgatgeecgeegtgttecggetgtcagegecaggyg
gcgcecccggttetttttgtcaagaccgacctgtececggtgecctgaatgaactgecaagacgaggcagegeggectategtgge
tggccacgacgggcgttecttgegecagectgtgectegacgttgtcactgaagegggaagggactggetgetattgggegaa
gtgccggggcaggatctcecctgtcatctcaccttgetectgecgagaaagtateccatcatggetgatgecaatgeggegget
gcatacgcttgatccggctacctgeccattecgaccaccaagecgaaacategecatcgagecgagcacgtacteggatggaag
ccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctecgegecagecgaactgttecgecaggetcaaggeg
agcatgcccgacggcgaggatctecgtecgtgacccatggecgatgectgettgecgaatatcatggtggaaaatggecgett
ttctggattcatcgactgtggeccggectgggtgtggeggacegetatcaggacatagegttggetaccegtgatattgetg
aagagcttggcggcgaatgggctgaccgcttcectegtgetttacggtategecgectecececgattegecagegecategectte
tatcgccttecttgacgagttcttctgaattattaacgettacaatttecctgatgeggtattttectecttacgecatectgtyg
cggtatttcacaccgcatcaggtggcactttteggggaaatgtgegecggaaccectatttgtttatttttctaaatacat
tcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatagcacgtgctaaaacttcatttttaatt
taaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttegttccactgagegt
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cagaccccgtagaaaagatcaaaggatcttcttgagatcectttttttetgegegtaatectgetgettgcaaacaaaaaaa
ccaccgctaccagcggtggtttgtttgeccggatcaagagectaccaactectttttecgaaggtaactggettcagecagage
gcagataccaaatactgttcttctagtgtageccgtagttaggccaccacttcaagaactectgtagecacegecctacatace
tcgctctgctaatcctgttaccagtggectgectgecagtggegataagtegtgtecttacecgggttggactcaagacgatag
ttaccggataaggcgcagecggtegggctgaacggggggttegtgcacacagecccagettggagecgaacgacctacacega
actgagatacctacagcgtgagctatgagaaagcgccacgcectteccgaagggagaaaggceggacaggtatceggtaageg
gcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgecctggtatetttatagtectgtegggtttege
cacctctgacttgagcgtcgatttttgtgatgectegtcaggggggcggagectatggaaaaacgccagcaacgecggectt
tttacggttcctggeccttttgetggecttttgetcacatgttecttgetgettegegatgtacgggecagatatacge

SUBSTITUTE SHEET (RULE 26)
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Fig. 30B: Nucleotide sequence of Spike SARS-Cov2 B.1.1.7 gene (codon optimized) (SEQ
ID NO: 107)

S-B117 (3813pb)
atgttcgtgtttctggtgctgectgccactggtgtccagtcagtgecgtgaacctgaccacacgaacacagcectgeccaccage
ctacaccaatagcttcacccgcggagtgtactaccccgacaaggtgttccgcagcagecgtgctgecatagcacccaggate
tgtttctgcccttcttcagcaacgtgacctggttccacgecatctececggecaccaatggcaccaagecgcttcgataatceccee
gtgctgcccttcaacgatggcgtgtactttgccagcaccgagaagtccaatatcatccgeggectggatecttcggeaccac
actggatagcaagacccagagcctgctgatcgtgaacaacgccaccaacgtggtcatcaaagtgtgcgagttccagttct
gcaacgaccccttecctgggecgtctaccacaagaacaacaagagctggatggaaagcgagttceccgegtgtacagcagecgcec
aacaactgcaccttcgagtacgtgtcccageccattcctgatggacctggaaggcaagcagggcaacttcaagaacctgeg
cgagttcgtgttcaagaacatcgacggctacttcaaaatctacagcaagcacaccccaatcaacctcgtgecgegatcectge
cacagggattcagtgctctggaacccctggtggatctgcccatecggecatcaacattaccecgectttcagacactgectggece
ctgcaccgcagttacttgacaccaggcgatagcagcagtggatggacagctggtgccgeccgcttactacgttggatatcet
gcagccacgcacctttctgctgaagtacaacgagaacggcaccatcaccgacgccgtggattgtgectctcgatcccecctga
gcgagacaaagtgcaccctgaagtccttcaccgtcgagaagggcatctaccagaccagcaatttcecgegtgecageccace
gagagcatcgtgcgcttccccaatatcaccaatctgtgeccccttcggecgaggtgttcaatgeccacacgetttgecteecgt
gtacgcctggaatcgcaagcgcattagcaactgecgtggccgactactcecgtgectgtacaatagcgeccagecttcagcacct
tcaagtgctacggcgtgtcacccaccaagctgaacgacctgtgcttcaccaatgtgtacgeccgacagcttegtgateccge
ggagatgaagtgcgacagattgccccaggccagaccggcaagatcgeccgactacaattacaagctgecccgacgacttcac
cggctgcgtgatcgecctggaacagcaacaacctggattccaaagtcggcggcaactacaactacctgtaccgectgttece
gcaagagcaatctgaagcccttcgagegcgacatcagcaccgaaatctaccaggeccggaagcacceccatgcaacggegtyg
gaaggcttcaactgctacttcccactgcagtcctacggatttcageccacatatggecgtgggctaccageccatatcgagt
ggtggtgctgagcttcgaactgctgcatgctccagctaccgtgtgcggeccccaagaagagtaccaacctggtcaagaaca
aatgcgtgaacttcaacttcaacggcctgaccggaaccggecgtgectgaccgagagtaacaagaagttcctgecattccag
cagtttggccgcgacattgacgatacaaccgatgccgttecgecgatccccagaccttggagatecctggatattacceccatg
ctcctteggcggegtgteccgtgattacaccaggcaccaataccagcaaccaggtggecgttctgtaccagggecgtgaatt
gcacagaggtgcccgtggccattcacgccgatcaattgacaccaacatggcgecgtgtactccaccggecagcaatgtgttt
caaacccgcgctggatgectgattggagccgagecacgtgaacaatagctacgagtgecgatatecccecatcggagecggaat
ctgcgcctcectatcagacccagaccaatagtcaccgacgagcccgaagtgtggeccagecagagcatcattgectatacceca
tgagcctgggcgccgagaatagecgtggectactccaacaacagecattgectatcecccatcaacttcaccatcagegtgace
accgagatcctgccagtgtccatgaccaagaccagcgtggactgcaccatgtacatctgcggagatagcaccgagtgecag
caacctgctgctgcagtacggaagtttctgcacccagectgaatecgecgeccctgacaggcattgecgtggaacaggataaga
acacccaagaggtgttcgcccaagtgaagcaaatctacaagaccccaccaatcaaggatttcggecggecttcaatttcage
cagattctgcccgatccaagcaagcccagcaagegcagcttcatcgaggacctgectgttcaacaaagtgacactggecga
cgccggattcatcaagcagtatggcgattgecctgggcgatattgeccgcacgcgatctgatttgecgeccagaagtttaacg
gactgaccgtcctgccaccactgctgacagatgagatgatcgecccagtacacaagtgcececctgectggeccggaaccattacce
agcggatggacatttggagccggtgccgcectectgcagattceccttecgetatgcagatggectaccgettcaatggecattgg
cgtgacccagaatgtgctgtacgagaaccagaagctgatcgccaaccagttcaacagcgeccatcggcaagattcaggaca
gcctgagtagtaccgccagcgctctgggaaagctgcaggatgtggtcaaccagaacgctcaggeccctgaacaccctggtt
aagcagctgagcagcaacttcggcgccatcagtagecgtgctgaacgatatcctggeccgectggataaggtggaagecga
ggtgcagatcgatcgcctgattaccggacgecctgcagtcecctgcagacctatgtgacacagcagetgatccgagecgecyg
agattcgagctagtgctaatctggccgccaccaagatgagcgaatgtgtgctgggacagagcaagegecgtggacttttge
ggcaagggataccacctgatgagcttcccacagagtgctccacacggegtggtgtttctgcatgtgacctacgtgecccge
tcaagagaagaatttcaccaccgctccagccatctgeccacgacggaaaggcecccattttccacgecgagggecgtgttegtta
gcaacggcactcattggttcgtcacccagcgcaacttctacgagccccagatcatcaccacccacaacaccttegtcecage
ggcaactgcgacgtcgtgatcggcattgtgaacaacaccgtgtacgatccactgcagecccgagctggacagcttcaaaga
ggaactggacaagtactttaagaaccacacaagccccgacgtggacctgggagacattagecggaatcaacgeccagegtgg
tcaacatccagaaagagattgaccgcctgaacgaggtggccaagaatctgaacgagagcctgatcgacctgcaagaactg
ggcaaatacgagcagtacattaagtggccctggtacatctggctgggcttcattgeccggactgattgeccatecgtgatggt
caccattatgctgtgctgcatgaccagttgctgcagectgectgaagggatgctgcagttgecggaagectgctgecaagtteg
acgaggatgatagcgagccagtgctgaagggcgtcaagctgcactacacctga
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Fig. 30C: Amino-Acid sequence of Spike SARS-Cov2 B.1.1.7 gene (codon optimized) (SEQ
ID NO: 108)

S-B117 (1270aa)
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAI SGTNGTKREFDNP
VLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYHKNNKSWMESEFRVYSSA
NNCTFEYVSQPFLMDLEGKQGNFKNLREFVFRKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITREFQTLLA
LHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSEFTVEKGIYQTSNEFRVQPT
ESIVREFPNITNLCPEFGEVEFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTEFKCYGVSPTKLNDLCEFTNVYADSEVIR
GDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGV
EGFNCYFPLOSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVEKNKCVNEFNENGLTGTGVLTESNKKFLPEFQ
QFGRDIDDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVY STGSNVE
QTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSHRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPINFTISVT
TEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDRKNTQEVFAQVKQIYKTPPIKDFGGFENES
QILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTIT
SGWTFGAGAALQIPFAMOMAYREFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQALNTLV
KQLSSNFGAISSVLNDILARLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDEC
GKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVEVSNGTHWEVTQRNEFYEPQIITTHNTEVS
GNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLOEL
GRYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT
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Figure 31

pFlap-ieCMV-S-B351-WPREm

Fig. 31A: Complete nucleotide sequence of pFlap-ieCMV-S-B351-WPREm (10077pb) (SEQ ID
NO: 109)
ggcgttgggagctttttgcaaaagecctaggectccaaaaaagectecctcactacttectggaatagectcagaggcagaggce
ggcctcggcctctgcataaataaaaaaaattagtcagccatggggcggagaatgggcggaactgggcggagttaggggeg
ggatgggcggagttaggggcgggactatggttgctgactaattgagatgecccgacattgattattgactagttggaaggg
ctaattcactcccaaagaagacaagatatccttgatctgtggatctaccacacacaaggctacttcecctgattagecagaa
ctacacaccagggccaggggtcagatatccactgacctttggatggtgctacaagctagtaccagttgagccagataagg
tagaagaggccaataaaggagagaacaccagcttgttacaccctgtgagectgecatgggatggatgacccggagagagaa
gtgttagagtggaggtttgacagccgcctagcatttcatcacgtggcccgagagectgcateccggagtacttcaagaactyg
ctgatatcgagcttgctacaagggactttccgctggggactttceccagggaggcgtggectgggcgggactggggagtgge
gagccctcagatcctgcatataagcagctgetttttgectgtactgggtctctectggttagaccagatctgagectggga
gctctctggctaactagggaacccactgcttaagcctcaataaagecttgecttgagtgettcaagtagtgtgtgececgte
tgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgecccgaaca
gggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggactcecggcttgectgaagecgegcacggcaagaggce
gaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagegtecag
tattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaac
atatagtatgggcaagcagggagctagaacgattcgcagttaatcctggectgttagaaacatcagaaggctgtagacaa
atactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctcta
ttgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaaga
ccaccgcacagcaagcggccgectgatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataa
atataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagag
cagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggecgcagecgtcaatgacgectgacyg
gtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagecatct
gttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacage
tcctggggatttggggttgctctggaaaactcatttgcaccactgectgtgecttggaatgctagttggagtaataaatct
ctggaacagatttggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactcctt
aattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaatt
ggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtt
tttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgag
gggacccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggat
ctcgacggtatcgccgaattcacaaatggcagtattcatccacaattttaaaagaaaaggggggattggggggtacagtyg
caggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaat
tttcgggtttattacagggacagcagagatccactttggctgatacgcgtggagttccgegttacataacttacggtaaa
tggcccgcctggectgaccgcccaacgacccccgeccattgacgtcaataatgacgtatgttecccatagtaacgeccaatag
ggactttccattgacgtcaatgggtggagtatttacggtaaactgecccacttggcagtacatcaagtgtatcatatgeca
agtacgccccctattgacgtcaatgacggtaaatggcccgectggcattatgecccagtacatgaccttatgggactttece
tacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggecgtggat
agcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgg
gactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggecgtgtacggtgggaggtctatataag
cagagcttcgcctggagacgccatccacgctgttttgacctccatagaagacaccgcgatcggatccacaagtttgtaca
aaaaagcaggctgccaccatgttcgtgtttctggtgctgctgccactggtgtccagtcagtgegtgaacttcaccacacg
aacacagctgccaccagcctacaccaatagcttcaccecgeggagtgtactacceccgacaaggtgttecgcagecagegtge
tgcatagcacccaggatctgtttctgececcttcttcagcaacgtgacctggttccacgccatccacgtgtccggcaccaat
ggcaccaagcgcttcecgctaatccecgtgectgecccttcaacgatggecgtgtactttgeccagcaccgagaagtccaatatecat
ccgcggctggatcttcggcaccacactggatagcaagacccagagectgectgatcgtgaacaacgccaccaacgtggteca
tcaaagtgtgcgagttccagttctgcaacgaccccttecctgggegtctactaccacaagaacaacaagagctggatggaa
agcgagttccgcgtgtacagcagcgccaacaactgcaccttcgagtacgtgtcccagccattecctgatggacctggaagyg
caagcagggcaacttcaagaacctgcgcgagttecgtgttcaagaacatcgacggctacttcaaaatctacagcaagcaca
ccccaatcaacctcecgtgecgecggcctgeccacagggattcagtgectectggaaccectggtggatectgeccatcggecatcecaac
attacccgctttcagacactgcaccgcagttacttgacaccaggcgatagcagcagtggatggacagctggtgecgecge
ttactacgttggatatctgcagccacgcacctttctgctgaagtacaacgagaacggcaccatcaccgacgececgtggatt
gtgctctcgatccectgagecgagacaaagtgcaccctgaagtecttcaccgtcgagaagggcatctaccagaccagcaat
ttccgecgtgcagcccaccgagagcatcgtgecgettcecccaatatcaccaatctgtgececcttecggecgaggtgttcaatge
cacacgctttgcctccgtgtacgecctggaatcgcaagecgecattagcaactgegtggecgactactceccgtgetgtacaata
gcgccagcttcagcaccttcaagtgctacggecgtgtcacccaccaagctgaacgacctgtgecttcaccaatgtgtacgec
gacagcttcgtgatccgcggagatgaagtgcgacagattgeccccaggccagaccggcaacatcgecgactacaattacaa
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gctgcccgacgacttcaccggectgegtgatcgecctggaacagcaacaacctggattccaaagtcggecggcaactacaact
acctgtaccgecctgttecgecaagagecaatctgaagecccttegagegegacatcagcaccgaaatctaccaggecggaagce
accccatgcaacggcgtgaaaggcttcaactgectacttecccactgcagtectacggatttcageccacatatggegtggg
ctaccagccatatcgagtggtggtgctgagecttcgaactgctgecatgectccagetaccgtgtgeggeccccaagaagagta
ccaacctggtcaagaacaaatgcgtgaacttcaacttcaacggcctgaccggaaccggegtgectgaccgagagtaacaag
aagttcctgccattccagcagtttggeccgegacattgecgatacaaccgatgecegttegegatecceccagacecttggagat
cctggatattaccccatgctecettecggecggegtgtecegtgattacaccaggcaccaataccagcaaccaggtggececgtte
tgtaccagggcgtgaattgcacagaggtgccegtggeccattcacgeccgatcaattgacaccaacatggegegtgtactcece
accggcagcaatgtgtttcaaacccecgegetggatgectgattggagecgagcacgtgaacaatagectacgagtgegatat
ccccatcggageccggaatctgegectectatcagacccagaccaatagtccacgacgageeccgaagtgtggeccagecaga
gcatcattgcctataccatgagcctgggcgtggagaatagecgtggecctacteccaacaacagcattgectatccccaccaac
ttcaccatcagcgtgaccaccgagatcctgeccagtgtecatgaccaagaccagegtggactgecaccatgtacatetgegg
agatagcaccgagtgcagcaacctgctgectgecagtacggaagtttctgecacccagetgaatecgegecctgacaggecattyg
ccgtggaacaggataagaacacccaagaggtgttcgecccaagtgaagcaaatctacaagaccccaccaatcaaggattte
ggcggcttcaatttcageccagattctgececgatccaagcaagecccagcaagecgcagettecategaggacctgetgtteaa
caaagtgacactggccgacgccggattcatcaagcagtatggecgattgectgggegatattgececgecacgegatectgattt
gcgcccagaagtttaacggactgaccgtecctgeccaccactgetgacagatgagatgatcecgeccagtacacaagtgeectg
ctggccggaaccattaccageggatggacatttggagececggtgecgetectgecagatteccttegetatgecagatggecta
ccgcttcaatggcattggegtgacccagaatgtgectgtacgagaaccagaagctgategeccaaccagttcaacagegeca
tcggcaagattcaggacagecctgagtagtaccgeccagegcetetgggaaagctgecaggatgtggtcaaccagaacgetcag
gccctgaacaccctggttaagcagectgagcagcaactteggegecatcagtagegtgectgaacgatatectgageecgect
ggataaggtggaagccgaggtgcagatcgategectgattaccggacgectgecagtecctgecagacctatgtgacacage
agctgatccgagcecgceccgagattecgagectagtgectaatctggececgecaccaagatgagecgaatgtgtgetgggacagage
aagcgcgtggacttttgcggcaagggataccacctgatgagecttcccacagagtgctccacacggegtggtgtttetgea
tgtgacctacgtgcccecgectcaagagaagaatttcaccaccgectecagecatectgeccacgacggaaaggeccattttececac
gcgagggcgtgttegttagcaacggecactcattggttegtecaceccagegecaacttcectacgagecccagatcatcaccace
gacaacaccttcgtcagcggcaactgecgacgtecgtgatcggecattgtgaacaacaccgtgtacgatccactgcageeccga
gctggacagcttcaaagaggaactggacaagtactttaagaaccacacaagcccecgacgtggacctgggagacattageg
gaatcaacgccagcgtggtcaacatccagaaagagattgaccgectgaacgaggtggeccaagaatcectgaacgagagectg
atcgacctgcaagaactgggcaaatacgagcagtacattaagtggccctggtacatctggectgggettecattgecggact
gattgccatcgtgatggtcaccattatgectgtgectgcatgaccagttgectgcagetgectgaagggatgectgecagttgeg
gaagctgctgcaagttecgacgaggatgatagecgagceccagtgctgaagggegtcaagetgecactacacctgatagtaaacce
cagctttcttgtacaaagtggtctcgagttccecgataatcaacctcectggattacaaaatttgtgaaagattgactggtat
tcttaactatgttgctecttttacgectatgtggatacgectgetttaatgectttgtatcatgetattgettececgtatgg
ctttcattttctccteccttgtataaatcctggttgetgtectetttatgaggagttgtggececcgttgtcaggcaacgtgge
gtggtgtgcactgtgtttgectgacgcaaccceccactggttggggecattgecaccacctgtcagetecttteccgggacttt
cgctttcccectecectattgecacggecggaactcategecgectgecttgececgetgetggacaggggeteggetgttgg
gcactgacaattcegtggtgttgtecggggaagectgacgtececttteecgeggetgetegectgtgttgecacctggattetyg
cgcgggacgtceccttetgetacgtecctteggeectecaateccageggaccttecttecegeggectgetgecggetetgeg
gcctectteccecgegtcettegecttegecectcagacgagtecggatectecectttgggecgectececcgeggtacctttaagace
aatgacttacaaggcagctgtagatcttageccactttttaaaagaaaaggggggactggaagggctaattcactcecccaac
gaagacaaaatcgtcgagagatgctgcatataagcagectgetttttgettgtactgggtetectectggttagaccagatet
gagcctgggagctctcectggectaactagggaacccactgcecttaagecctcaataaagecttgecttgagtgettcaagtagtyg
tgtgccecgtetgttgtgtgactectggtaactagagatceccctcagaccecttttagtcagtgtggaaaatctcectagecagtte
tagagggcccecgtttaaaccegectgatcagectecgactgtgecttcectagttgecagecatetgttgtttgecectecceeg
tgcctteccttgacecctggaaggtgeccactecccactgtectttecctaataaaatgaggaaattgecategecattgtetgagt
aggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggcatgetygg
ggatgcggtgggctctatggettctactgggeggttttatggacagcaagecgaaccggaattgeccagetggggegeccte
tggtaaggttgggaagccctgcaaagtaaactggatggectttcettgecgecaaggatctgatggecgecaggggatcaaget
ctgatcaagagacaggatgaggatcgtttcgcatgattgaacaagatggattgcacgcaggttctccggecgettgggtyg
gagaggctattcggctatgactgggcacaacagacaatcggctgctcetgatgecegeegtgttecggetgtcagegecaggg
gcgcecccggttetttttgtcaagaccgacectgteecggtgecectgaatgaactgcaagacgaggcagegeggcectategtgge
tggccacgacgggcgttcecttgegecagetgtgectegacgttgtcactgaagegggaagggactggectgectattgggegaa
gtgccggggcaggatctecctgtecatcectcaccttgetectgecgagaaagtatccatcatggectgatgcaatgeggegget
gcatacgcttgatccggctacctgececcattecgaccaccaagecgaaacategecatecgagecgagecacgtacteggatggaag
ccggtcttgtcgatcaggatgatctggacgaagagcatcaggggectcecgegecagecgaactgttecgeccaggetcaaggeg
agcatgcccgacggcgaggatctegtegtgacccatggecgatgectgettgecgaatatcatggtggaaaatggecgett
ttctggattcatcgactgtggeceggetgggtgtggeggacegectatcaggacatagegttggetaccegtgatattgetyg
aagagcttggcggcgaatgggctgaccgettectegtgetttacggtategeecgecteccgattegecagegecategectte
tatcgccttcttgacgagttcttctgaattattaacgcttacaatttcctgatgecggtattttcteccttacgecatetgtyg
cggtatttcacaccgcatcaggtggcactttteggggaaatgtgegecggaaccecctatttgtttatttttcectaaatacat
tcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatagcacgtgctaaaacttcatttttaatt
taaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttecgttccactgagegt
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Figure 31A (CON'T)
cagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgegegtaatctgetgecttgcaaacaaaaaaa
ccaccgctaccagcggtggtttgtttgeccggatcaagagctaccaactectttttecgaaggtaactggecttcagecagage
gcagataccaaatactgttecttectagtgtagecgtagttaggccaccacttcaagaactectgtagecacecgectacatace
tcgctctgctaatcecctgttaccagtggectgctgecagtggecgataagtegtgtecttacecgggttggactcaagacgatag
ttaccggataaggcgcagcggtegggectgaacggggggttegtgcacacagecccagettggagegaacgacctacaccga
actgagatacctacagcgtgagctatgagaaagcgccacgctteccgaagggagaaaggecggacaggtatceggtaageg
gcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgectggtatctttatagtecectgtegggtttege
cacctctgacttgagcgtcgatttttgtgatgectecgtcaggggggeggagectatggaaaaacgeccagcaacgeggectt
tttacggttcctggeccttttgetggecttttgectecacatgttettgetgettegegatgtacgggecagatatacge

SUBSTITUTE SHEET (RULE 26)
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cagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgegtaatctgectgecttgcaaacaaaaaaa
ccaccgctaccagcggtggtttgtttgecggatcaagagcectaccaactctttttccgaaggtaactggcttcagcagage
gcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgectacatacc
tcgctctgctaatcctgttaccagtggctgectgeccagtggecgataagtcgtgtettaccgggttggactcaagacgatag
ttaccggataaggcgcagcggtcgggctgaacggggggttegtgcacacagecccagecttggagecgaacgacctacaccga
actgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggecggacaggtatccggtaageg
gcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgectggtatctttatagtecctgtegggtttege
cacctctgacttgagcgtcgatttttgtgatgctecgtcaggggggcggagcctatggaaaaacgccagcaacgcggcectt
tttacggttcctggeccttttgetggeccttttgectcacatgttcttgectgettecgecgatgtacgggeccagatatacge
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Fig. 31B: Nucleotide sequence of Spike SARS-Cov2 B.351 gene (codon optimized) (SEQ
ID NO: 110)

S-B351 (3813pb)
atgttcgtgtttctggtgctgectgccactggtgtccagtcagtgecgtgaacttcaccacacgaacacagctgecaccage
ctacaccaatagcttcacccgcggagtgtactaccccgacaaggtgttccgcagcagecgtgctgecatagcacccaggate
tgtttctgcccttcecttcagcaacgtgacctggttccacgeccatccacgtgtccggecaccaatggcaccaagegcectteget
aatcccgtgctgcccttcaacgatggcgtgtactttgecagcaccgagaagtccaatatcatecgeggetggatcttegg
caccacactggatagcaagacccagagcctgctgatcgtgaacaacgccaccaacgtggtcatcaaagtgtgecgagttcce
agttctgcaacgaccccttcecctgggcgtctactaccacaagaacaacaagagctggatggaaagcgagttcecgegtgtac
agcagcgccaacaactgcaccttcgagtacgtgtcccagecattecctgatggacctggaaggcaagcagggcaacttcaa
gaacctgcgcgagttcgtgttcaagaacatcgacggctacttcaaaatctacagcaagcacaccccaatcaacctegtge
gcggcctgccacagggattcagtgctectggaacccecctggtggatctgecccatcggcatcaacattaccecgetttcagaca
ctgcaccgcagttacttgacaccaggcgatagcagcagtggatggacagctggtgccgeccgcttactacgttggatatcet
gcagccacgcacctttctgectgaagtacaacgagaacggcaccatcaccgacgeccgtggattgtgectctcgatccecctga
gcgagacaaagtgcaccctgaagtccttcaccgtcgagaagggcatctaccagaccagecaatttecgegtgecageccace
gagagcatcgtgcgcttccccaatatcaccaatctgtgeccccttcggecgaggtgttcaatgeccacacgectttgecteegt
gtacgcctggaatcgcaagcgcattagcaactgecgtggeccgactactcececgtgectgtacaatagecgeccagettcagcacct
tcaagtgctacggcgtgtcacccaccaagctgaacgacctgtgcttcaccaatgtgtacgeccgacagecttecgtgatceccge
ggagatgaagtgcgacagattgccccaggccagaccggcaacatcgecgactacaattacaagctgecccgacgacttecac
cggctgcgtgatcgectggaacagcaacaacctggattccaaagtcggecggcaactacaactacctgtaccgectgttece
gcaagagcaatctgaagcccttcgagegcgacatcagcaccgaaatctaccaggeccggaagcaccccatgcaacggegtyg
aaaggcttcaactgctacttcccactgcagtcctacggatttcagecccacatatggegtgggctaccageccatatecgagt
gogtggtgctgagcttcgaactgctgcatgctccagctaccgtgtgcggeccccaagaagagtaccaacctggtcaagaaca
aatgcgtgaacttcaacttcaacggcctgaccggaaccggecgtgctgaccgagagtaacaagaagttcctgecattccag
cagtttggccgcgacattgccgatacaaccgatgceccgttecgegatcecccagaccttggagatectggatattaccececatg
ctccttcecggcggecgtgteccgtgattacaccaggcaccaataccagcaaccaggtggeccgttectgtaccagggegtgaatt
gcacagaggtgcccgtggccattcacgccgatcaattgacaccaacatggcgecgtgtactccaccggecagcaatgtgttt
caaacccgcgctggatgectgattggagccgagecacgtgaacaatagctacgagtgecgatatceccccatcggagecggaat
ctgcgcctectatcagacccagaccaatagtccacgacgagcccgaagtgtggeccageccagagcatcattgectatacceca
tgagcctgggcgtggagaatagcgtggectactccaacaacagcattgectatccccaccaacttcaccatcagegtgace
accgagatcctgccagtgtccatgaccaagaccagcgtggactgcaccatgtacatctgcggagatagcaccgagtgecag
caacctgctgctgcagtacggaagtttctgcacccagectgaatcgecgeccctgacaggcattgecgtggaacaggataaga
acacccaagaggtgttcgecccaagtgaagcaaatctacaagaccccaccaatcaaggatttcggecggcttcaatttcage
cagattctgcccgatccaagcaagcccagcaagecgcagcttcatcgaggacctgectgttcaacaaagtgacactggecga
cgccggattcatcaagcagtatggcgattgecctgggcgatattgeccgcacgcgatctgatttgecgeccagaagtttaacyg
gactgaccgtcctgccaccactgctgacagatgagatgatcgecccagtacacaagtgcecctgectggccggaaccattace
agcggatggacatttggagccggtgccgectcectgcagattcececcttcgetatgcagatggectaccgettcaatggecattgyg
cgtgacccagaatgtgctgtacgagaaccagaagctgatcgccaaccagttcaacagcgecatcggcaagattcaggaca
gcctgagtagtaccgccagcgctctgggaaagctgcaggatgtggtcaaccagaacgctcaggeccctgaacaccctggtt
aagcagctgagcagcaacttcggcgccatcagtagecgtgctgaacgatatcctgagecgectggataaggtggaagecga
ggtgcagatcgatcgcctgattaccggacgecctgcagtccctgcagacctatgtgacacagcagetgatccgagecgecyg
agattcgagctagtgctaatctggccgccaccaagatgagcgaatgtgtgectgggacagagcaagegegtggacttttge
ggcaagggataccacctgatgagcttcccacagagtgctccacacggecgtggtgtttctgecatgtgacctacgtgecceccge
tcaagagaagaatttcaccaccgctccagccatctgeccacgacggaaaggcecccatttteccacgecgagggecgtgttecgtta
gcaacggcactcattggttcgtcacccagcgcaacttctacgagcecccagatcatcaccaccgacaacaccttecgtcage
ggcaactgcgacgtcgtgatcggcattgtgaacaacaccgtgtacgatccactgcagecccgagctggacagecttcaaaga
ggaactggacaagtactttaagaaccacacaagccccgacgtggacctgggagacattagecggaatcaacgeccagegtgg
tcaacatccagaaagagattgaccgcctgaacgaggtggccaagaatctgaacgagagcectgatcgacctgcaagaactg
ggcaaatacgagcagtacattaagtggccctggtacatctggctgggcttcattgeccggactgattgccatcgtgatggt
caccattatgctgtgctgcatgaccagttgctgcagectgectgaagggatgctgcagttgecggaagectgctgcaagtteg
acgaggatgatagcgagccagtgctgaagggcgtcaagctgcactacacctga



WO 2022/013405 PCT/EP2021/069890

60/75

Fig. 31C: Amino-Acid sequence of Spike SARS-Cov2 B.351 gene (codon optimized) (SEQ ID
NO: 111)

S-B351 (1270aa)
MEVFLVLLPLVSSQCVNFTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFA
NPVLPEFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRGLPQGFSALEPLVDLPIGINITREQT
LHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSEFTVEKGIYQTSNERVQPT
ESIVREFPNITNLCPEFGEVEFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTEFKCYGVSPTKLNDLCEFTNVYADSEVIR
GDEVRQIAPGQTGNIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGV
KGFNCYFPLOSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPRKKSTNLVKNKCVNENENGLTGTGVLTESNKKEFLPFQ
QFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVE
QTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGVENSVAYSNNSIAIPTNFTISVT
TEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDRKNTQEVFAQVKQIYKTPPIKDEFGGENES
QILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAGTIT
SGWTFGAGAALQIPFAMOMAYRENGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQALNTLV
KQLSSNEFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDEC
GKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVEVSNGTHWEVTQRNEFYEPQIITTDNTEVS
GNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLOEL
GRYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT
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Figure 32

pFlap-ieCMV-S-B351-2P-WPREm

Fig. 32A: Complete nucleotide sequence of pFlap-ieCMV-S-B351-2P-WPREm (10096pb)
K986P-V987P = 2P (SEQ ID NO: 112)
ggcgttgggagctttttgcaaaagcctaggecctccaaaaaagecctcectcactacttctggaatagctcagaggcagaggce
ggcctcggecctctgcataaataaaaaaaattagtcagccatggggcggagaatgggcggaactgggecggagttaggggcyg
ggatgggcggagttaggggcgggactatggttgctgactaattgagatgcccgacattgattattgactagttggaaggyg
ctaattcactcccaaagaagacaagatatccttgatctgtggatctaccacacacaaggctacttccctgattagcagaa
ctacacaccagggccaggggtcagatatccactgacctttggatggtgctacaagctagtaccagttgagccagataagg
tagaagaggccaataaaggagagaacaccagcttgttacaccctgtgagecctgcatgggatggatgacccggagagagaa
gtgttagagtggaggtttgacagccgecctagcatttcatcacgtggecccgagagectgcatccggagtacttcaagaactyg
ctgatatcgagcttgctacaagggactttccgctggggactttccagggaggcgtggectgggecgggactggggagtgge
gagccctcagatcctgcatataagcagctgctttttgectgtactgggtectectectggttagaccagatctgagectggga
gctctctggctaactagggaacccactgcttaagecctcaataaagecttgecttgagtgecttcaagtagtgtgtgeccecgte
tgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggecgecccgaaca
gggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggactcggecttgetgaagecgecgecacggcaagaggce
gaggggcggcgactggtgagtacgccaaaaattttgactagecggaggctagaaggagagagatgggtgcgagagegtcag
tattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaac
atatagtatgggcaagcagggagctagaacgattcgcagttaatcctggectgttagaaacatcagaaggctgtagacaa
atactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctcta
ttgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaaga
ccaccgcacagcaagcggeccgctgatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataa
atataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagag
cagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagecgtcaatgacgctgacyg
gtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggectattgaggcgcaacagecatct
gttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggectgtggaaagatacctaaaggatcaacage
tcctggggatttggggttgectctggaaaactcatttgcaccactgectgtgecttggaatgectagttggagtaataaatcet
ctggaacagatttggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactcctt
aattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaatt
ggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtt
tttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgayg
gggacccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggat
ctcgacggtatcgccgaattcacaaatggcagtattcatccacaattttaaaagaaaaggggggattggggggtacagtyg
caggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaat
tttcgggtttattacagggacagcagagatccactttggectgatacgegtggagtteccgegttacataacttacggtaaa
tggcccgcectggctgaccgcccaacgacccceccgeccattgacgtcaataatgacgtatgttcccatagtaacgccaatag
ggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgcecca
agtacgccccctattgacgtcaatgacggtaaatggcccgectggecattatgecccagtacatgaccttatgggactttee
tacttggcagtacatctacgtattagtcatcgctattaccatggtgatgecggttttggcagtacatcaatgggcgtggat
agcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgg
gactttccaaaatgtcgtaacaactccgceccccattgacgcaaatgggcggtaggegtgtacggtgggaggtctatataag
cagagctcgtttagtgaaccgtcagatcgcctggagacgccatccacgctgttttgacctccatagaagacaccgegatce
ggatccacaagtttgtacaaaaaagcaggctgccaccatgttecgtgtttctggtgctgectgeccactggtgtccagtcagt
gcgtgaacttcaccacacgaacacagctgccaccagcecctacaccaatagecttcaccecgecggagtgtactaccccgacaag
gtgttccgcagcagcecgtgctgcatagcacccaggatctgtttctgececttcttcagcaacgtgacctggttccacgecat
ccacgtgtccggcaccaatggcaccaagcgcttcgctaatcececgtgetgecccttcaacgatggecgtgtactttgecagea
ccgagaagtccaatatcatccgcecggctggatcttcggcaccacactggatagcaagacccagagcectgectgatecgtgaac
aacgccaccaacgtggtcatcaaagtgtgcgagttccagttctgcaacgaccceccttecctgggegtctactaccacaagaa
caacaagagctggatggaaagcgagttccgcgtgtacagcagcgccaacaactgcaccttcgagtacgtgtcccecagecat
tcctgatggacctggaaggcaagcagggcaacttcaagaacctgcgecgagttcecgtgttcaagaacatcgacggctactte
aaaatctacagcaagcacaccccaatcaacctcecgtgcgecggectgecacagggattcagtgectctggaaccecctggtgga
tctgcccatcggcatcaacattacccgectttcagacactgecaccgcagttacttgacaccaggcgatagcagcagtggat
ggacagctggtgccgcecgettactacgttggatatctgcageccacgcacctttctgctgaagtacaacgagaacggcace
atcaccgacgccgtggattgtgctctcgatccecctgagcgagacaaagtgcaccctgaagteccttecacecgtcgagaaggyg
catctaccagaccagcaatttccgecgtgcagecccaccgagagcatcgtgegecttcecccaatatcaccaatctgtgeccct
tcggcgaggtgttcaatgccacacgctttgectecgtgtacgectggaatcgcaagegecattagcaactgegtggecgac
tactccgtgctgtacaatagcgccagcttcagcaccttcaagtgctacggecgtgtcacccaccaagctgaacgacctgtyg
cttcaccaatgtgtacgccgacagcttcgtgatccgeggagatgaagtgcgacagattgeccccaggeccagaccggcaaca



PCT/EP 2021/069 890 - 26.11.2021

WO 2022/013405 PCT/EP2021/069890
62/75
Figure 32A (CON'T)

tcgccgactacaattacaagctgcccgacgacttcaccggectgegtgatecgectggaacagcaacaacctggattccaaa
gtcggcggcaactacaactacctgtaccgectgttececgcaagagcaatctgaageccttegagegegacatcagecacecga
aatctaccaggccggaagcacceccatgcaacggecgtgaaaggcecttcaactgectactteccactgcagtectacggattte
agcccacatatggcgtgggctaccagecatatcgagtggtggtgctgagettecgaactgetgecatgetecagetacegtyg
tgcggccccaagaagagtaccaacctggtcaagaacaaatgegtgaacttcaacttcaacggectgaccggaaccggegt
gctgaccgagagtaacaagaagttcctgecattceccagecagtttggececgegacattgecgatacaaccgatgeecgttegeg
atccccagaccttggagatcctggatattaccccatgctcecctteggecggegtgtcecgtgattacaccaggcaccaatacce
agcaaccaggtggccgttcectgtaccagggecgtgaattgcacagaggtgecececgtggeccattcacgeccgatcaattgacace
aacatggcgcgtgtactccaccggcagcaatgtgtttecaaaccegegectggatgectgattggagecgagcacgtgaaca
atagctacgagtgcgatatccccatecggagececggaatectgegectectatcagacccagaccaatagteccacgacgagece
cgaagtgtggccagccagagcatcattgecctataccatgagectgggegtggagaatagecgtggectactceccaacaacag
cattgctatccccaccaacttcaccatcagegtgaccaccgagatecctgeccagtgteccatgaccaagaccagegtggact
gcaccatgtacatctgecggagatagcaccgagtgcagcaacctgectgectgecagtacggaagtttectgecacccagetgaat
cgcgccctgacaggcattgececgtggaacaggataagaacacccaagaggtgttecgeccaagtgaagcaaatctacaagac
cccaccaatcaaggatttcggeggcettcaatttcageccagattectgececcgatccaagcaageccagcaagegecagcecttea
tcgaggacctgctgttcaacaaagtgacactggcecgacgececggattcatcaagecagtatggecgattgectgggegatatt
gccgcacgcgatctgatttgecgecccagaagtttaacggactgaccgtcectgecaccactgectgacagatgagatgatcge
ccagtacacaagtgccctgctggecggaaccattaccageggatggacatttggagececggtgeegetectgecagattecct
tcgctatgcagatggecctacecgettecaatggecattggegtgaceccagaatgtgetgtacgagaaccagaagetgategece
aaccagttcaacagcgccatcggcaagattcaggacagecctgagtagtaccgeccagegetctgggaaagetgecaggatgt
ggtcaaccagaacgctcaggccecctgaacaccctggttaagcagectgagcagcaactteggegecatcagtagegtgetga
acgatatcctgagcegectggateegeeggaagecgaggtgcagategategectgattaceggacgectgecagtecetyg
cagacctatgtgacacagcagctgatcecgageccgecgagattecgagectagtgetaatectggecgecaccaagatgagega
atgtgtgctgggacagagcaagcgcgtggacttttgecggcaagggataccacctgatgagecttecccacagagtgcetcecac
acggcgtggtgtttetgecatgtgacctacgtgeccgectcaagagaagaatttcaccaccgetceccagecatectgecacgac
ggaaaggcccattttccacgecgagggegtgttegttagecaacggecactcattggttecgtcacccagegecaacttcectacga
gccccagatcatcaccaccgacaacaccttcecgtcageggcaactgecgacgtegtgatcggcattgtgaacaacaccgtgt
acgatccactgcagcccgagctggacagcttcaaagaggaactggacaagtactttaagaaccacacaagecceccgacgtyg
gacctgggagacattagcggaatcaacgccagegtggtcaacateccagaaagagattgaccgectgaacgaggtggecaa
gaatctgaacgagagcctgatcgacctgcaagaactgggcaaatacgagcagtacattaagtggeccctggtacatctgge
tgggcttcattgccggactgattgeccatecgtgatggtcaccattatgetgtgectgecatgaccagttgetgecagetgectyg
aagggatgctgcagttgecggaagctgectgecaagttegacgaggatgatagecgagecagtgetgaagggegtcaagetgea
ctacacctgatagtaaacccagctttcttgtacaaagtggtctecgagttccecgataatcaacctectggattacaaaattt
gtgaaagattgactggtattcttaactatgttgctecttttacgectatgtggatacgectgetttaatgectttgtatcat
gctattgcttceccecgtatggectttecattttetecctecttgtataaatecectggttgetgtectetttatgaggagttgtggee
cgttgtcaggcaacgtggegtggtgtgecactgtgtttgectgacgcaacccccactggttggggecattgeccaccacctgte
agctcctttcececgggactttegetttececececteectattgecacggeggaactecategecgectgecttgececgetgetgyg
acaggggctcggctgttgggcactgacaattcegtggtgttgtecggggaagectgacgtectttecgeggetgetegectyg
tgttgccacctggattctgecgegggacgtecttectgectacgtececectteggecctecaateccageggaccttectteecegeg
gcctgectgececggetectgeggectecttececgegtettegecttecgecctcagacgagtecggatecteecctttgggeecgectee
ccgcggtacctttaagaccaatgacttacaaggcagectgtagatcttagecactttttaaaagaaaaggggggactggaa
gggctaattcactcccaacgaagacaaaatcgtcgagagatgctgecatataagcagetgetttttgettgtactgggtet
ctctggttagaccagatctgagcctgggagectctctggectaactagggaacccactgettaagectcaataaagettgece
ttgagtgcttcaagtagtgtgtgeccecgtetgttgtgtgactectggtaactagagatcectcagaccettttagtcagtgt
ggaaaatctctagcagttctagagggcccecgtttaaaccegectgatcagectecgactgtgecttetagttgecagecatet
gttgtttgccccteccceccgtgecttececttgaccctggaaggtgeccactcccactgtectttectaataaaatgaggaaat
tgcatcgcattgtctgagtaggtgtcattectattectggggggtggggtggggcaggacagcaagggggaggattgggaag
acaatagcaggcatgctggggatgecggtgggectctatggettctactgggeggttttatggacagcaagecgaaccggaat
tgccagctggggecgecctectggtaaggttgggaagecctgcaaagtaaactggatggetttettgeccgecaaggatetga
tggcgcaggggatcaagctctgatcaagagacaggatgaggatcgtttcgcatgattgaacaagatggattgcacgcagg
ttctceceggecgettgggtggagaggctatteggectatgactgggecacaacagacaatecggetgetectgatgeegeegtgt
tcecggectgtcagegecaggggegeecggttetttttgtcaagaccgacectgtecggtgecctgaatgaactgcaagacgag
gcagcgcggctategtggectggeccacgacgggegttecttgegecagetgtgetecgacgttgtcactgaagegggaaggga
ctggctgctattgggcgaagtgccggggcaggatctectgtcatcectcaccttgectectgecgagaaagtateccatecatgg
ctgatgcaatgcggcggctgcatacgcecttgatceggetacctgeccattegaccaccaagecgaaacatecgecatecgagega
gcacgtactcggatggaagccggtcttgtegatcaggatgatctggacgaagagecatcaggggectcgecgecagecgaact
gttcgccaggctcaaggcgagecatgceccgacggcecgaggatectegtegtgacccatggegatgectgettgecgaatatcea
tggtggaaaatggccgcttttectggattcatecgactgtggececggetgggtgtggeggaccgectatcaggacatagegttyg
gctacccgtgatattgctgaagagcttggeggcgaatgggctgaccgecttectegtgectttacggtategecgeteeccga
ttcgcagcgcatcgecttcectatecgecttettgacgagttecttectgaattattaacgettacaatttectgatgeggtatt
ttctceccttacgecatectgtgeggtatttcacacegecatcaggtggecacttttecggggaaatgtgegeggaaccectatttyg
tttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatagcacgtge
taaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgag

SUBSTITUTE SHEET (RULE 26)
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ttttecgttccactgagecgtcagacccecgtagaaaagatcaaaggatcttecttgagatcetttttttetgegegtaatcetg
ctgcttgcaaacaaaaaaaccaccgctaccageggtggtttgtttgeccggatcaagagctaccaactectttttecgaagyg
taactggcttcagcagagcgcagataccaaatactgttcttctagtgtagecgtagttaggeccaccacttcaagaactet
gtagcaccgcctacatacctcgctctgectaatcectgttaccagtggectgetgecagtggegataagtegtgtecttaccgg
gttggactcaagacgatagttaccggataaggcgcagecggtecgggctgaacggggggttegtgecacacagecccagettgg
agcgaacgacctacaccgaactgagatacctacagecgtgagctatgagaaagecgeccacgetteccgaagggagaaaggeqg
gacaggtatccggtaagcggcagggtcecggaacaggagagcgcacgagggagcttccagggggaaacgectggtatettta
tagtcctgtcgggtttegeccacctectgacttgagegtegatttttgtgatgectegtcaggggggecggagectatggaaaa
acgccagcaacgcggcctttttacggttectggecttttgetggecttttgectecacatgttecttgetgettegegatgta
cgggccagatatacge

SUBSTITUTE SHEET (RULE 26)
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Fig. 32B: Nucleotide sequence of Spike SARS-Cov2 B.351-2P gene (codon optimized)
(SEQ ID NO: 113)

S-B351-2P (3813pb)

K986P-V987P = 2P
atgttcgtgtttctggtgctgectgeccactggtgteccagtcagtgegtgaacttcaccacacgaacacagctgeccaccage
ctacaccaatagcttcacccgecggagtgtactaccccgacaaggtgttccgcagcagegtgectgcatagcacccaggatce
tgtttctgcccttcttcagcaacgtgacctggttccacgccatccacgtgtccggcaccaatggcaccaagecgetteget
aatcccgtgctgecccttcaacgatggcgtgtactttgccagcaccgagaagtccaatatcateccgeggetggatcttcecgyg
caccacactggatagcaagacccagagcctgctgatcgtgaacaacgccaccaacgtggtcatcaaagtgtgecgagttcece
agttctgcaacgaccccttcctgggcgtctactaccacaagaacaacaagagcectggatggaaagcgagttcecgegtgtac
agcagcgccaacaactgcaccttcgagtacgtgtcccageccattcecctgatggacctggaaggcaagcagggcaacttcaa
gaacctgcgcgagttcgtgttcaagaacatcgacggctacttcaaaatctacagcaagcacaccccaatcaacctegtge
gcggcctgccacagggattcagtgctctggaacccctggtggatctgecccatcggcatcaacattacccgctttcagaca
ctgcaccgcagttacttgacaccaggcgatagcagcagtggatggacagectggtgeccgececgecttactacgttggatatcet
gcagccacgcacctttctgectgaagtacaacgagaacggcaccatcaccgacgccgtggattgtgectectcgatecccctga
gcgagacaaagtgcaccctgaagtccttcaccgtcgagaagggcatctaccagaccagcaatttceccgegtgcageccacc
gagagcatcgtgcgcttccccaatatcaccaatctgtgecceccttcggecgaggtgttcaatgeccacacgectttgectecgt
gtacgcctggaatcgcaagcgcattagcaactgecgtggeccgactactcegtgetgtacaatagecgeccagecttcagecacct
tcaagtgctacggcgtgtcacccaccaagctgaacgacctgtgcttcaccaatgtgtacgeccgacagcttcgtgatceccge
ggagatgaagtgcgacagattgccccaggccagaccggcaacatcgecgactacaattacaagctgecccgacgacttcac
cggctgcgtgatcgecctggaacagcaacaacctggattccaaagtcggecggcaactacaactacctgtaccgectgttec
gcaagagcaatctgaagcccttcgagecgcgacatcagcaccgaaatctaccaggeccggaagcaccccatgcaacggegtyg
aaaggcttcaactgctacttcccactgcagtcctacggatttcagecccacatatggecgtgggctaccagecatatcgagt
ggtggtgctgagcttcgaactgctgcatgctccagectaccgtgtgeggecccaagaagagtaccaacctggtcaagaaca
aatgcgtgaacttcaacttcaacggcctgaccggaaccggegtgctgaccgagagtaacaagaagttcctgecattccag
cagtttggccgcgacattgeccgatacaaccgatgeccgttecgecgatccccagaccttggagatecctggatattaccccatyg
ctccttcggecggegtgteccgtgattacaccaggcaccaataccagcaaccaggtggecgttctgtaccagggegtgaatt
gcacagaggtgccecgtggccattcacgccgatcaattgacaccaacatggcgecgtgtactccaccggcagecaatgtgttt
caaacccgcgctggatgectgattggagccgagcacgtgaacaatagctacgagtgecgatatceccccatecggageccggaat
ctgcgcctecctatcagacccagaccaatagtccacgacgagecccgaagtgtggeccagecagagcatcattgectatacceca
tgagcctgggcgtggagaatagcgtggcctactccaacaacagcattgectatccccaccaacttcaccatcagegtgacce
accgagatcctgccagtgtccatgaccaagaccagcgtggactgcaccatgtacatctgeggagatagcaccgagtgecag
caacctgctgctgcagtacggaagtttctgcacccagetgaatcgecgecctgacaggcattgecgtggaacaggataaga
acacccaagaggtgttcgcccaagtgaagcaaatctacaagaccccaccaatcaaggatttcggecggcttcaatttcage
cagattctgcccgatccaagcaagcccagcaagegcagcecttcatcgaggacctgectgttcaacaaagtgacactggecga
cgccggattcatcaagcagtatggcgattgecctgggecgatattgeccgecacgecgatctgatttgecgeccagaagtttaacyg
gactgaccgtcctgccaccactgctgacagatgagatgatcgecccagtacacaagtgeccctgectggeccggaaccattace
agcggatggacatttggagccggtgccgectcectgecagattcecttecgetatgcagatggectaccgettcaatggcattgg
cgtgacccagaatgtgctgtacgagaaccagaagctgatcgccaaccagttcaacagcgeccatcggcaagattcaggaca
gcctgagtagtaccgccagegctectgggaaagectgcaggatgtggtcaaccagaacgctcaggececctgaacaccectggtt
aagcagctgagcagcaacttcggcgccatcagtagegtgectgaacgatatcctgagecgectggateegecggaagecga
ggtgcagatcgatcgcctgattaccggacgcctgcagtceccctgcagacctatgtgacacagcagectgateccgageecgecg
agattcgagctagtgctaatctggccgceccaccaagatgagcgaatgtgtgectgggacagagcaagecgecgtggacttttge
ggcaagggataccacctgatgagcttcccacagagtgctccacacggecgtggtgtttctgcatgtgacctacgtgecccge
tcaagagaagaatttcaccaccgctccagccatctgeccacgacggaaaggcccattttccacgecgagggegtgttegtta
gcaacggcactcattggttcgtcacccagcgcaacttctacgagecccagatcatcaccaccgacaacaccttecgtcage
ggcaactgcgacgtcgtgatcggcattgtgaacaacaccgtgtacgatccactgcagcccgagctggacagcttcaaaga
ggaactggacaagtactttaagaaccacacaagccccgacgtggacctgggagacattagcggaatcaacgccagegtgg
tcaacatccagaaagagattgaccgcctgaacgaggtggccaagaatctgaacgagagecctgatcgacctgcaagaactyg
ggcaaatacgagcagtacattaagtggccctggtacatctggectgggcttcattgeccggactgattgecatecgtgatggt
caccattatgctgtgctgcatgaccagttgctgcagectgectgaagggatgectgcagttgecggaagetgetgcaagtteg
acgaggatgatagcgagccagtgctgaagggcgtcaagctgcactacacctga
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Fig. 32C: Amino-Acid sequence of Spike SARS-Cov2 B.351-2P gene (codon optimized)
(SEQ ID NO: 114)

S-B351-2P (1270aa)

K986P-V987P = 2P
MEVFLVLLPLVSSQCVNFTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFEFSNVTWFHATHVSGTNGTKRFA
NPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVY YHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVEFKNIDGYFKIYSKHTPINLVRGLPQGEFSALEPLVDLPIGINITREQT
LHRSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSETVERGIYQTSNEFRVQPT
ESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSEVIR
GDEVRQIAPGQTGNIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGV
KGENCYFPLQOSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVRKNKCVNENENGLTGTGVLTESNKKFLPFQ
QFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVE
QTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQOTNSPRRARSVASQSIIAYTMSLGVENSVAYSNNSIAIPTNEFTISVT
TEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDRNTQEVFAQVKQIYKTPPIKDEGGENFES
QILPDPSKPSKRSFIEDLLENKVITLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTIT
SGWTFGAGAALQIPFAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNQNAQALNTLV
KQLSSNFGAISSVLNDILSRLDPPEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDEFC
GKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVEVSNGTHWEVTOQRNEFYEPQIITTDNTEVS
GNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFRKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQEL
GKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT
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Figure 33

pFlap-ieCMV-S§;,-D614G-WPREm

Fig. 33A: Complete nucleotide sequence of pFlap-ieCMV-Sr.-D614G-WPREm (10064pb) (SEQ
ID NO: 115)

D614G

cgcgttgggagectttttgcaaaagecctaggecctceccaaaaaagectcctcactacttctggaatagectcagaggcagagge
ggcctcggecctctgcataaataaaaaaaattagtcagccatggggcggagaatgggcggaactgggecggagttaggggeyg
ggatgggcggagttaggggcgggactatggttgctgactaattgagatgecccgacattgattattgactagttggaaggg
ctaattcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctacttcecctgattagcagaa
ctacacaccagggccagggatcagatatccactgacctttggatggtgctacaagctagtaccagttgagccagagaagt
tagaagaagccaacaaaggagagaacaccagcttgttacaacctgtgagectgecatgggatggatgacccggagagagaa
gtgttagagtggaggtttgacagccgcctagcatttcatcacggtggceccgagagctgcatccggagtacttcaagaact
gctgatatcgagcttgctacaagggactttccgectgggggactttccagggaggecgtggectgggecgggactggggagtyg
gcgagccctcagatcctgcatataagcagectgectttttgectgtactgggtectectectggttagaccagatectgagectgg
gagctctctggctaactagggaacccactgcttaagecctcaataaagcecttgecttgagtgecttcaagtagtgtgtgeccyg
tctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggegeccgaa
cagggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggactcggcttgctgaagecgcgcacggcaagag
gcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagegtce
agtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaa
acatatagtatgggcaagcagggagctagaacgattcgcagttaatcecctggectgttagaaacatcagaaggectgtagac
aaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaacccte
tattgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaa
gaccaccgcacagcaagcggccgectgatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatat
aaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaag
agcagtgggaataggagctttgttceccttgggttecttgggagcagcaggaagcactatgggcgcagegtcaatgacgectga
cggtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacageat
ctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaaca
gctcctggggatttggggttgectcectggaaaactcatttgcaccactgectgtgecttggaatgectagttggagtaataaat
ctctggaacagatttggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactcce
ttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaa
ttggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatag
tttttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaacccecyg
aggggacccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacgg
atctcgacggtatcgccgaattcacaaatggcagtattcatccacaattttaaaagaaaaggggggattggggggtacag
tgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaa
attttcgggtttattacagggacagcagagatccactttggctgatacgegtggagttcecgegttacataacttacggta
aatggcccgcecctggctgaccgeccaacgacccecccgcecccattgacgtcaataatgacgtatgttcccatagtaacgeccaat
agggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatge
caagtacgccccctattgacgtcaatgacggtaaatggccecgectggcattatgecccagtacatgaccttatgggacttt
cctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtgyg
atagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaac
gggactttccaaaatgtcgtaacaactccgecccattgacgcaaatgggecggtaggecgtgtacggtgggaggtctatata
agcagagctcgtttagtgaaccgtcagatcgecctggagacgccatccacgectgttttgacctceccatagaagacaccgcga
tcggatccgccaccatgttcgtgtttctggtgectgectgeccactggtgtccagtcagtgecgtgaacctgaccacacgaaca
cagctgccaccagcctacaccaatagcttcacccgecggagtgtactaccccgacaaggtgttecgecagcagegtgectgeca
tagcacccaggatctgtttctgcccttcttcagcaacgtgacctggttccacgeccatccacgtgteccggcaccaatggea
ccaagcgcttcgataatcccgtgectgeccttcaacgatggegtgtactttgeccagcaccgagaagtceccaatatcatceege
ggctggatcttcggcaccacactggatagcaagacccagagcctgctgatcgtgaacaacgccaccaacgtggtcatcaa
agtgtgcgagttccagttctgcaacgaccccttecctgggecgtctactaccacaagaacaacaagagctggatggaaageg
agttccgcgtgtacagcagcgccaacaactgcaccttcgagtacgtgtcccagecattecctgatggacctggaaggcaaqg
cagggcaacttcaagaacctgcgcgagttcgtgttcaagaacatcgacggctacttcaaaatctacagcaagcacaccce
aatcaacctcgtgcgcgatctgeccacagggattcagtgectctggaacccctggtggatctgeccatcecggecatcaacatta
cccgctttcagacactgctggceccctgcaccgcagttacttgacaccaggcgatagcagcagtggatggacagetggtgec
gccgcttactacgttggatatctgcagccacgcacctttctgetgaagtacaacgagaacggcaccatcaccgacgecgt
ggattgtgctctcgatcccecctgagcgagacaaagtgecaccctgaagtcecttcaccgtcgagaagggcatctaccagacca
gcaatttccgcgtgcagcccaccgagagcatcgtgecgecttcecccaatatcaccaatctgtgecceccttecggecgaggtgtte
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aatgccacacgctttgecteccgtgtacgectggaatcgcaagecgecattagecaactgegtggeecgactacteegtgetgta
caatagcgccagcttcagcaccttcaagtgctacggegtgtcacccaccaagectgaacgacctgtgettcaccaatgtgt
acgccgacagcttegtgateccgeggagatgaagtgecgacagattgececccaggeccagaccggcaagatecgecgactacaat
tacaagctgcccgacgacttcaccggectgegtgatcgecctggaacagcaacaacctggattccaaagtecggeggecaacta
caactacctgtaccgcctgttcecgcaagagcaatctgaageecttecgagegegacatcagecacecgaaatcectaccaggeeg
gaagcaccccatgcaacggcegtggaaggcttcaactgectactteccactgecagtectacggatttecageccacaaatgge
gtgggctaccagccatatcgagtggtggtgectgagettcgaactgectgecatgeteccagetacegtgtgeggecccaagaa
gagtaccaacctggtcaagaacaaatgcgtgaacttcaacttcaacggcctgaccggaaccggegtgectgaccgagagta
acaagaagttcctgccattccagcagtttggecgegacattgececgatacaaccgatgecgttegegateccecagaccttyg
gagatcctggatattaccccatgctccttecggeggegtgtecgtgattacaccaggcaccaataccagcaaccaggtgge
cgttctgtaccagggegtgaattgcacagaggtgecegtggecattcecacgeegatcaattgacaccaacatggegegtgt
actccaccggcagcaatgtgtttcaaaccecgegetggatgectgattggagecgagcacgtgaacaatagectacgagtge
gatatccccatcggagccggaatctgegectectatcagacccagaccaatagtccacgacgagecccgaagtgtggecag
ccagagcatcattgcctataccatgagectgggcegecgagaatagegtggectactceccaacaacagecattgectateecca
ccaacttcaccatcagcgtgaccaccgagatcctgeccagtgteccatgaccaagaccagegtggactgecaccatgtacate
tgcggagatagcaccgagtgcagcaacctgctgectgecagtacggaagtttectgecacccagetgaatecgegeecctgacagg
cattgccgtggaacaggataagaacacccaagaggtgttegeccaagtgaagcaaatctacaagaccceccaccaatcaagyg
atttcggcggcttcaatttcagccagattectgeccgateccaagcaageccagcaagegcagettcatecgaggacctgetyg
ttcaacaaagtgacactggccgacgccggattcatcaagcagtatggcgattgectgggecgatattgececgecacgegatet
gatttgcgcccagaagtttaacggactgaccgtcecctgecaccactgectgacagatgagatgategeccagtacacaagtyg
ccctgetggecggaaccattaccageggatggacatttggagecggtgecgetetgecagattecececttegetatgecagatyg
gcctaccgcecttcaatggcattggegtgacccagaatgtgectgtacgagaaccagaagctgatcgeccaaccagttcaacag
cgccatcggcaagattcaggacagectgagtagtacecgeccagegetectgggaaagectgcaggatgtggtcaaccagaacyg
ctcaggccctgaacaccctggttaagcagectgagecagcaactteggegecatcagtagegtgetgaacgatatectgage
cgcctggataaggtggaagccgaggtgcagatcgatcgectgattaccggacgecctgecagtececctgecagacctatgtgac
acagcagctgatccgagccgeccgagattcgagectagtgectaatectggecgecaccaagatgagegaatgtgtgetgggac
agagcaagcgcgtggacttttgecggcaagggataccacctgatgagecttcececcacagagtgetceccacacggegtggtgttt
ctgcatgtgacctacgtgcccgctcaagagaagaatttcaccaccgetccageccatetgeccacgacggaaaggceccattt
tccacgcgagggcgtgttcegttagcaacggcactcecattggttecgtcacccagegecaacttcectacgagecccagatecatcea
ccaccgacaacaccttcecgtcageggcaactgecgacgtegtgatecggecattgtgaacaacacecgtgtacgateccactgecag
cccgagctggacagcttcaaagaggaactggacaagtactttaagaaccacacaagecccgacgtggacctgggagacat
tagcggaatcaacgccagcecgtggtcaacatccagaaagagattgaccgectgaacgaggtggeccaagaatctgaacgaga
gcctgatcgacctgcaagaactgggcaaatacgagcagtacattaagtggecctggtacatcectggetgggettecattgee
ggactgattgccatcgtgatggtcaccattatgctgtgectgecatgaccagttgetgecagetgectgaagggatgetgecag
ttgcggaagctgctgcaagttcgacgaggatgatagecgageccagtgectgaagggegtcaagetgecactacacctgataac
tcgagaattcccgataatcaacctctggattacaaaatttgtgaaagattgactggtattcecttaactatgttgetecttt
tacgctatgtggatacgctgctttaatgectttgtatcatgectattgecttececgtatggetttcattttetectecttgt
ataaatcctggttgctgtctctttatgaggagttgtggccecgttgtcaggcaacgtggegtggtgtgcactgtgtttget
gacgcaacccccactggttggggcattgeccaccacctgtcagetectttecegggactttegettteececcteectattge
cacggcggaactcatcgcegectgecttgeececgetgetggacaggggecteggetgttgggecactgacaattececgtggtgt
tgtcggggaagctgacgtcctttcecgeggetgectegectgtgttgeccacctggattectgegegggacgtecttetgetac
gtcccectteggecctcaatccageggaccttectteccgeggectgetgeecggetetgeggectettecgegtettegeet
tcgccecctcagacgagtecggatcectecctttgggecgecteccegecatecgggggtacctttaagaccaatgacttacaagge
agctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagacaagatecgtce
gagagatgctgcatataagcagctgcectttttgettgtactgggtectectectggttagaccagatetgagectgggagetet
ctggctaactagggaacccactgcttaagcctcaataaagecttgecttgagtgettcaagtagtgtgtgececegtetgttyg
tgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagttctagagggeccegttta
aacccgctgatcagectcgactgtgecttectagttgeccagecatetgttgtttgececeteeccecegtgecttecttgacee
tggaaggtgccactcccactgtcecctttcecctaataaaatgaggaaattgcatecgecattgtectgagtaggtgtcattetatt
ctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggcatgetggggatgeggtgggete
tatggcttctactgggcggttttatggacagcaagcecgaaccggaattgeccagetggggegecctetggtaaggttgggaa
gccctgcaaagtaaactggatggetttcectegecgecaaggatectgatggegecaggggatcaagetectgatcaagagacag
gatgaggatcgtttcgcatgattgaacaagatggattgcacgcaggttcteceggecgettgggtggagaggectattegge
tatgactgggcacaacagacaatcggctgctcectgatgecegeegtgttecggetgtcagegecaggggegeeccggttetttt
tgtcaagaccgacctgtccggtgecctgaatgaactgcaagacgaggcagegeggctategtggetggeccacgacgggeg
ttccttgcgcagetgtgctecgacgttgtcactgaagegggaagggactggetgetattgggegaagtgecggggcaggat
ctcctgtcatctcaccttgectectgecgagaaagtatceccatcatggetgatgecaatgeggeggetgecatacgettgatee
ggctacctgcccattcgaccaccaagcgaaacatcgcatcgagecgagecacgtacteggatggaageeggtettgtegate
aggatgatctggacgaagagcatcaggggctcgecgeccageccgaactgttegecaggectcaaggecgagcatgeccgacgge
gaggatctcgtcgtgacccatggcecgatgectgettgecgaatatcatggtggaaaatggeegettttetggattecatega
ctgtggccggectgggtgtggeggaccgctatcaggacatagegttggetaceegtgatattgetgaagagettggeggeg
aatgggctgaccgcttectegtgetttacggtatecgecgecteccecgattecgecagegecatecgecttectategecttettgac
gagttcttctgaattattaacgcttacaatttecctgatgecggtattttcectecttacgecatectgtgeggtatttcacaceg

SUBSTITUTE SHEET (RULE 26)
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Figure 33A (CON'T)
catacaggtggcacttttcggggaaatgtgcgeggaacccctatttgtttatttttctaaatacattcaaatatgtatcece
gctcatgagacaataaccctgataaatgcttcaataatagcacgtgctaaaacttcatttttaatttaaaaggatctagg
tgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttegtteccactgagegtcagacecececgtagaa
aagatcaaaggatcttcttgagatcctttttttcectgegegtaatctgectgecttgcaaacaaaaaaaccaccgectaccage
ggtggtttgtttgccggatcaagagctaccaactcectttttecgaaggtaactggettcagcagagegcagataccaaata
ctgtccttctagtgtageccgtagttaggccaccacttcaagaactcectgtagecacecgectacatacctegetetgetaate
ctgttaccagtggctgctgccagtggecgataagtegtgtecttacegggttggactcaagacgatagttaccggataagge
gcagcggtcgggctgaacggggggttcegtgcacacageccagecttggagegaacgacctacaccgaactgagatacctac
agcgtgagctatgagaaagcgccacgcttcecececgaagggagaaaggcggacaggtateecggtaageggcagggtecggaaca
ggagagcgcacgagggagcttccagggggaaacgectggtatctttatagtectgtegggtttegecacctetgacttga
gcgtecgatttttgtgatgetegtcaggggggeggagectatggaaaaacgeccagcaacgeggectttttacggttectgg
gcttttgectggecttttgetcacatgttettgactettegegatgtacgggeccagatatacgeg

SUBSTITUTE SHEET (RULE 26)
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Fig 33B: Nucleotide sequence of Spike (Wuhan) SARS-Cov2 D614G gene (codon
optimized) (SEQ ID NO: 116)

Sr.—D614G (3825pb)

D614G
atgttcgtgtttctggtgctgectgccactggtgtccagtcagtgecgtgaacctgaccacacgaacacagctgecaccage
ctacaccaatagcttcacccgecggagtgtactaccccgacaaggtgttccgcagcagegtgectgecatagcacccaggatce
tgtttctgcccttcttcagcaacgtgacctggttccacgeccatccacgtgtccggcaccaatggcaccaagecgettegat
aatcccgtgctgecceccttcaacgatggcgtgtactttgccagcaccgagaagtccaatatcateccgecggetggatecttecgyg
caccacactggatagcaagacccagagcctgctgatcgtgaacaacgccaccaacgtggtcatcaaagtgtgcgagttce
agttctgcaacgaccccttcecctgggcgtctactaccacaagaacaacaagagcectggatggaaagcgagttcecgegtgtac
agcagcgccaacaactgcaccttcgagtacgtgtcccageccattcecctgatggacctggaaggcaagcagggcaacttcaa
gaacctgcgcgagttcgtgttcaagaacatcgacggctacttcaaaatctacagcaagcacaccccaatcaacctecgtge
gcgatctgccacagggattcagtgctctggaacccctggtggatctgecccatcggcatcaacattacccgctttcagaca
ctgctggccctgcaccgcagttacttgacaccaggcgatagcagcagtggatggacagectggtgeccgecgecttactacgt
tggatatctgcagccacgcacctttctgctgaagtacaacgagaacggcaccatcaccgacgecgtggattgtgectcecteg
atcccctgagcgagacaaagtgcaccctgaagteccttcaccgtcgagaagggcatctaccagaccagcaatttcecgegtyg
cagcccaccgagagcatcgtgecgcttceccaatatcaccaatctgtgecceccttecggecgaggtgttcaatgeccacacgcett
tgcctcecgtgtacgecctggaatcgcaagecgcattagcaactgegtggecgactactceccgtgectgtacaatagecgeccagcet
tcagcaccttcaagtgctacggcgtgtcacccaccaagctgaacgacctgtgecttcaccaatgtgtacgeccgacagettce
gtgatccgcggagatgaagtgcgacagattgccccaggccagaccggcaagatcgecgactacaattacaagctgecccga
cgacttcaccggctgcgtgatcgcctggaacagcaacaacctggattccaaagtcggcggcaactacaactacctgtacce
gcctgttccgcaagagcaatctgaagecceccttcgagecgecgacatcagcaccgaaatctaccaggccggaagecacceccatge
aacggcgtggaaggcttcaactgctacttcccactgcagtecctacggatttcagcccacaaatggecgtgggctaccagec
atatcgagtggtggtgctgagcttcgaactgctgcatgcteccagectaccgtgtgecggecceccaagaagagtaccaacctgg
tcaagaacaaatgcgtgaacttcaacttcaacggcctgaccggaaccggecgtgetgaccgagagtaacaagaagttcectg
ccattccagcagtttggccgcgacattgeccgatacaaccgatgeccgttecgecgatccccagaccttggagatecctggatat
taccccatgctectteggeggegtgtecgtgattacaccaggcaccaataccagcaaccaggtggecgttetgtaccagg
gegtgaattgcacagaggtgcccgtggeccattcacgecgatcaattgacaccaacatggecgegtgtactceccaccggcecage
aatgtgtttcaaacccgcgctggatgcctgattggageccgagcacgtgaacaatagctacgagtgecgatatcceccatcgyg
agccggaatctgcgectcecctatcagacccagaccaatagtceccacgacgagcecccgaagtgtggeccageccagagecatcattyg
cctataccatgagcctgggcgeccgagaatagecgtggectactccaacaacagcattgctatccccaccaacttcecaccate
agcgtgaccaccgagatcctgccagtgtccatgaccaagaccagcgtggactgcaccatgtacatctgecggagatagcac
cgagtgcagcaacctgctgctgcagtacggaagtttctgcacccagectgaatcgegecctgacaggecattgecgtggaac
aggataagaacacccaagaggtgttcgcccaagtgaagcaaatctacaagaccccaccaatcaaggatttecggeggette
aatttcagccagattctgcccgatccaagcaagecccagcaagecgcagecttcatcgaggacctgectgttcaacaaagtgac
actggccgacgccggattcatcaagcagtatggcgattgectgggegatattgeccgecacgcgatctgatttgegeccaga
agtttaacggactgaccgtcctgccaccactgctgacagatgagatgatcgcccagtacacaagtgeccctgectggecgga
accattaccagcggatggacatttggagccggtgeccgectctgcagattecccttcgectatgcagatggectaccgcecttcaa
tggcattggcgtgacccagaatgtgctgtacgagaaccagaagctgatcgccaaccagttcaacagecgccatcggcaaga
ttcaggacagcctgagtagtaccgccagcgectctgggaaagctgcaggatgtggtcaaccagaacgctcaggecctgaac
accctggttaagcagctgagcagcaacttcggcecgeccatcagtagegtgectgaacgatatectgagecgectggataaggt
ggaagccgaggtgcagatcgatcgcctgattaccggacgecctgcagtececctgcagacctatgtgacacagcagectgatce
gagccgccgagattcgagctagtgctaatctggeccgecaccaagatgagcgaatgtgtgectgggacagagcaagegegtyg
gacttttgcggcaagggataccacctgatgagcttcccacagagtgcteccacacggegtggtgtttctgcatgtgaccta
cgtgcccgctcaagagaagaatttcaccaccgctccagceccatctgeccacgacggaaaggeccattttccacgecgagggeyg
tgttcgttagcaacggcactcattggttcgtcacccagcgcaacttctacgageccccagatcatcaccaccgacaacace
ttcgtcagcggcaactgcgacgtcgtgatcggcattgtgaacaacaccgtgtacgatccactgcageccgagetggacag
cttcaaagaggaactggacaagtactttaagaaccacacaagccccgacgtggacctgggagacattagcggaatcaacg
ccagcgtggtcaacatccagaaagagattgaccgcctgaacgaggtggccaagaatctgaacgagagectgatcgacctyg
caagaactgggcaaatacgagcagtacattaagtggccctggtacatctggectgggecttcattgeccggactgattgecat
cgtgatggtcaccattatgctgtgctgcatgaccagttgetgcagectgectgaagggatgectgcagttgecggaagetget
gcaagttcgacgaggatgatagcgagccagtgctgaagggcgtcaagectgcactacacctgataa
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Figure 33C: Amino-Acid sequence of Spike (Wuhan) SARS-Cov2 D614G gene (codon
optimized) (SEQ ID NO: 117)

Sr-D614G (1274aa)

D614G
MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFEFSNVTWFHATHVSGTNGTKRFED
NPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVY YHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVEFKNIDGYFRKIYSKHTPINLVRDLPQGEFSALEPLVDLPIGINITREQT
LLALHRSYLTPGDSSSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSEFTVEKGIYQTSNFRV
QPTESIVREPNITNLCPFGEVEFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFE
VIRGDEVRQIAPGQTGKIADYNYKLPDDEFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC
NGVEGENCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFEFL
PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGS
NVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSITIAYTMSLGAENSVAYSNNSIATIPTNETI
SVITEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDEGGE
NFSQILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAG
TITSGWTFGAGAALQIPFAMOMAYRENGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNONAQALN
TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRV
DFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQERNFTTAPAICHDGKAHFPREGVEVSNGTHWEVTOQRNFYEPQIITTDNT
FVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
QELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT™
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Figure 34

pFlap-ieCMV-S-P1-WPREm

Fig. 34A: Complete nucleotide sequence of pFlap-ieCMV-S-P1-WPREm (10086pb) (SEQ ID
NO: 118)
ggcgttgggagctttttgcaaaagcctaggcctccaaaaaagectectcactacttectggaatagectcagaggcagaggce
ggcctcggcctctgcataaataaaaaaaattagtcagccatggggcggagaatgggcggaactgggcggagttaggggeg
ggatgggcggagttaggggcgggactatggttgctgactaattgagatgcccgacattgattattgactagttggaaggyg
ctaattcactcccaaagaagacaagatatccttgatctgtggatctaccacacacaaggctacttccecctgattagecagaa
ctacacaccagggccaggggtcagatatccactgacctttggatggtgctacaagctagtaccagttgagccagataagg
tagaagaggccaataaaggagagaacaccagcttgttacaccctgtgagectgcatgggatggatgacccggagagagaa
gtgttagagtggaggtttgacagccgcecctagcatttcatcacgtggcccgagagectgcateccggagtacttcaagaactg
ctgatatcgagcttgctacaagggactttccgectggggactttccagggaggecgtggectgggcgggactggggagtgge
gagccctcagatcctgcatataagcagcectgetttttgectgtactgggtectectctggttagaccagatctgagectggga
gctctctggctaactagggaacccactgcttaagcctcaataaagecttgeccttgagtgecttcaagtagtgtgtgeccecgte
tgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgeccgaaca
gggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggactcggecttgectgaagecgegecacggcaagaggce
gaggggcggcgactggtgagtacgccaaaaattttgactagecggaggctagaaggagagagatgggtgcgagagegtcag
tattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaac
atatagtatgggcaagcagggagctagaacgattcgcagttaatcctggectgttagaaacatcagaaggctgtagacaa
atactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctcta
ttgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaaga
ccaccgcacagcaagcggccgectgatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataa
atataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagag
cagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagecgtcaatgacgectgacyg
gtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagecatct
gttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacage
tcctggggatttggggttgctectggaaaactcatttgcaccactgectgtgecttggaatgctagttggagtaataaatct
ctggaacagatttggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactcctt
aattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaatt
ggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtt
tttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaacceccgag
gggacccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggat
ctcgacggtatcgccgaattcacaaatggcagtattcatccacaattttaaaagaaaaggggggattggggggtacagtyg
caggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaat
tttcgggtttattacagggacagcagagatccactttggctgatacgcgtggagttccgegttacataacttacggtaaa
tggcccgectggetgaccgecccaacgacccccgeccattgacgtcaataatgacgtatgttcccatagtaacgccaatag
ggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgcca
agtacgccccctattgacgtcaatgacggtaaatggcccgectggcattatgecccagtacatgaccttatgggactttee
tacttggcagtacatctacgtattagtcatcgctattaccatggtgatgecggttttggcagtacatcaatgggcgtggat
agcggtttgactcacggggatttccaagtctccaccceccattgacgtcaatgggagtttgttttggcaccaaaatcaacgg
gactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggecgtgtacggtgggaggtctatataag
cagagcttcgcctggagacgccatccacgctgttttgacctccatagaagacaccgcgatcggatccacaagtttgtaca
aaaaagcaggctgccaccatgttcgtgtttctggtgctgectgeccactggtgtccagtcagtgegtgaacttcaccaaccyg
aacacagctgccatccgcecctacaccaatagcttcaccecgecggagtgtactaccecgacaaggtgttccgecagecagegtge
tgcatagcacccaggatctgtttctgceccttcttcagcaacgtgacctggttccacgccatccacgtgteccggecaccaat
ggcaccaagcgcttcgataatcccgtgctgecccttcaacgatggecgtgtactttgeccagcaccgagaagtccaatatcat
ccgcggctggatcttcggcaccacactggatagcaagacccagagcectgectgatcgtgaacaacgccaccaacgtggtca
tcaaagtgtgcgagttccagttctgcaactaccccttecctgggecgtctactaccacaagaacaacaagagctggatggaa
agcgagttccgcgtgtacagcagcgceccaacaactgcaccttcgagtacgtgtcccagecattecctgatggacctggaagg
caagcagggcaacttcaagaacctgtccgagttcgtgttcaagaacatcgacggctacttcaaaatctacagcaagcaca
ccccaatcaacctcecgtgecgcgatctgeccacagggattcagtgectctggaaccectggtggatectgeccatcggecatcaac
attacccgctttcagacactgctggeccctgcaccgcagttacttgacaccaggcgatagcagecagtggatggacagetgyg
tgccgceccgcttactacgttggatatctgcagccacgcacctttctgectgaagtacaacgagaacggcaccatcaccgacyg
ccgtggattgtgctctcgatccecctgagecgagacaaagtgcaccctgaagteccttcaccgtcgagaagggcatctaccag
accagcaatttccgcgtgcagcccaccgagagcatcgtgegettcececcaatatcaccaatectgtgeccctteggegaggt
gttcaatgccacacgctttgeccteccgtgtacgectggaatcgcaagecgecattagcaactgecgtggeccgactactecgtge
tgtacaatagcgccagcttcagcaccttcaagtgctacggcgtgtcacccaccaagectgaacgacctgtgcttcaccaat
gtgtacgccgacagcttcgtgatccgecggagatgaagtgcgacagattgeccccaggeccagaccggcaccatcgecgacta
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caattacaagctgcccgacgacttcaccggectgegtgatecgectggaacagcaacaacctggattceccaaagteggeggcea
actacaactacctgtaccgecctgtteccgcaagagcaatctgaagecceccttegagegegacatcagecaccgaaatctaceag
gccggaagcaccceccatgcaacggegtgaaaggecttcaactgectacttecccactgecagtecctacggatttcageccacata
tggcgtgggctaccagccatatcgagtggtggtgectgagettecgaactgetgecatgetecagetacegtgtgeggecccea
agaagagtaccaacctggtcaagaacaaatgcgtgaacttcaacttcaacggectgaccggaaccggegtgetgacecgag
agtaacaagaagttcctgccattccagcagtttggccgegacattgecgatacaaccgatgecegttegegateccecagac
cttggagatcctggatattaccccatgectecttecggeggegtgtecgtgattacaccaggcaccaataccagcaaccagg
tggccgttctgtaccagggcegtgaattgcacagaggtgccegtggecattcacgecgatcaattgacaccaacatggege
gtgtactccaccggcagcaatgtgtttcaaaccecgegetggatgectgattggageccgagtacgtgaacaatagetacga
gtgcgatatccccatcggagccggaatctgegectectatcagacccagaccaatagteccacgacgagecccgaagtgtygg
ccagccagagcatcattgecctataccatgagectgggegecgagaatagegtggectactceccaacaacagecattgetate
cccaccaacttcaccatcagegtgaccaccgagatectgeccagtgteccatgaccaagaccagegtggactgcaccatgta
catctgcggagatagcaccgagtgcagcaacctgctgectgcagtacggaagtttectgcacccagetgaatcgegecectga
caggcattgccgtggaacaggataagaacacccaagaggtgttecgeccaagtgaagcaaatctacaagaccccaccaatce
aaggatttcggcggcttcaatttcageccagattectgececcgatccaagcaagecccagcaagegecagettecategaggaccet
gctgttcaacaaagtgacactggccgacgccggattcatcaagcagtatggegattgectgggegatattgecgecacgeg
atctgatttgcgcccagaagtttaacggactgaccgtectgeccaccactgectgacagatgagatgatecgeccagtacaca
agtgccctgcectggeccggaaccattaccageggatggacatttggagecggtgeecgetetgecagattececettegetatgea
gatggcctaccgcttcaatggcattggecgtgacccagaatgtgctgtacgagaaccagaagctgatecgeccaaccagttca
acagcgccatcggcaagattcaggacagectgagtagtacecgeccagegetectgggaaagetgecaggatgtggtcaacecag
aacgctcaggccctgaacaccctggttaagcagectgagcagcaactteggegecatcagtagegtgetgaacgatatect
gagccgcctggataaggtggaagccgaggtgcagatcgategectgattaceggacgectgecagteecctgecagacctatg
tgacacagcagctgatccgagccgcecgagattcgagectagtgectaatectggeecgecatcaagatgagecgaatgtgtgetyg
ggacagagcaagcgcgtggacttttgeggcaagggataccacctgatgagetteccacagagtgeteccacacggegtggt
gtttctgcatgtgacctacgtgcccgectcaagagaagaatttcaccaccgctccagecatctgeccacgacggaaaggcecce
attttccacgcgagggegtgttegttagcaacggcactcattggttegtecacccagegecaacttectacgageccecagatce
atcaccaccgacaacaccttcgtcageggcaactgecgacgtecgtgatecggecattgtgaacaacacegtgtacgatceccact
gcagcccgagctggacagcecttcaaagaggaactggacaagtactttaagaaccacacaagccccgacgtggacctgggag
acattagcggaatcaacgccagcecgtggtcaacatccagaaagagattgaccgectgaacgaggtggeccaagaatctgaac
gagagcctgatcgacctgcaagaactgggcaaatacgagcagtacattaagtggeccctggtacatectggetgggetteat
tgccggactgattgccatcgtgatggtcaccattatgetgtgectgecatgaccagttgetgecagetgectgaagggatget
gcagttgcggaagctgctgcaagttecgacgaggatgatagegageccagtgectgaagggegtcaagetgecactacacctga
tagtaaacccagctttcttgtacaaagtggtctcgagttceccgataatcaacctcectggattacaaaatttgtgaaagatt
gactggtattcttaactatgttgctccttttacgctatgtggatacgectgectttaatgectttgtatcatgetattgett
cccgtatggetttcattttetectecttgtataaatcecctggttgetgtectetttatgaggagttgtggecegttgtecagyg
caacgtggcgtggtgtgcactgtgtttgectgacgecaaccceccactggttggggecattgeccaccacctgtecagetecttte
cgggactttcgectttceccececcteccecctattgecacggeggaactcategecgectgecttgecegetgetggacaggggete
ggctgttgggcactgacaattccgtggtgttgtecggggaagetgacgtectttececgeggetgetegectgtgttgecace
tggattctgcgcgggacgtecttectgectacgtececectteggecctcaateccageggaccttectteecgeggectgetgee
ggctctgeggectettecgegtettegecttegeecctecagacgagteggatectecctttgggecgecteccegeggtace
tttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattc
actcccaacgaagacaaaatcgtcgagagatgctgcatataagcagetgetttttgettgtactgggtetetetggttag
accagatctgagcctgggagctctcectggectaactagggaacccactgecttaagectcaataaagettgecttgagtgett
caagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatcte
tagcagttctagagggcccecgtttaaaccegetgatcagectecgactgtgecttetagttgecagecatetgttgtttgee
cctcecececegtgecttecttgaccctggaaggtgeccacteccactgtectttectaataaaatgaggaaattgecategeat
tgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcecag
gcatgctggggatgcggtgggctctatggecttctactgggeggttttatggacagcaagegaaccggaattgeccagetygg
ggcgccctectggtaaggttgggaageccctgcaaagtaaactggatggetttettgecgecaaggatectgatggegecaggg
gatcaagctctgatcaagagacaggatgaggatcgtttcgecatgattgaacaagatggattgcacgcaggttcteccggece
gcttgggtggagaggctattcggectatgactgggcacaacagacaatcggctgetetgatgeegeegtgttecggetgte
agcgcaggggcgceccggttetttttgtcaagaccgacctgtecggtgecctgaatgaactgcaagacgaggcagegegge
tatcgtggctggccacgacgggcgttecttgegecagetgtgetcgacgttgtcactgaagecgggaagggactggetgeta
ttgggcgaagtgccggggcaggatctecctgtecatctcaccttgetectgecgagaaagtatccatecatggetgatgecaat
gcggcggctgcatacgettgateccggectacctgeccattecgaccaccaagegaaacatecgecatecgagegagecacgtacte
ggatggaagccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctcgegecagecgaactgttegecagg
ctcaaggcgagcatgcccgacggcgaggatctegtegtgacccatggegatgectgettgecgaatatcatggtggaaaa
tggccgecttttectggattecatecgactgtggecggetgggtgtggeggacegetatcaggacatagegttggetacecegtyg
atattgctgaagagcttggcggcgaatgggctgaccgcttectegtgetttacggtategeecgeteeccgattegecagege
atcgccttctatcgecttettgacgagttcttctgaattattaacgettacaatttectgatgeggtattttectecttac
gcatctgtgcggtatttcacaccgcatcaggtggcacttttecggggaaatgtgegeggaaccectatttgtttattttte
taaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatagcacgtgctaaaacttca
tttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttegttcce

SUBSTITUTE SHEET (RULE 26)
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Figure 34A (CON'T)

actgagcgtcagaccccgtagaaaagatcaaaggatcttecttgagatecectttttttetgegegtaatectgetgettgeaa
acaaaaaaaccaccgctaccagecggtggtttgtttgecggatcaagagectaccaactecttttteccgaaggtaactggett
cagcagagcgcagataccaaatactgttcttctagtgtagecegtagttaggeccaccacttcaagaactectgtagecacecge
ctacatacctcgctctgctaatcctgttaccagtggectgectgeccagtggecgataagtecgtgtecttacecgggttggactcea
agacgatagttaccggataaggcgcagecggtegggctgaacggggggttegtgecacacageccagettggagegaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttecccgaagggagaaaggecggacaggtate
cggtaagcggcagggtcggaacaggagagcgcacgagggagctteccagggggaaacgectggtatectttatagtectgte
gggtttcgccacctctgacttgagegtecgatttttgtgatgetegtcaggggggcggagectatggaaaaacgeccagecaa

cgcggectttttacggttecctggecttttgetggecttttgetcacatgttettgetgettegegatgtacgggecagat
atacgc

SUBSTITUTE SHEET (RULE 26)



WO 2022/013405 PCT/EP2021/069890

74/75

Fig. 34B: Nucleotide sequence of Spike SARS-Cov2 P.1 gene (codon optimized) (SEQ
NO: 119)

S-B351 (3822pb)
atgttcgtgtttctggtgctgectgccactggtgtccagtcagtgecgtgaacttcaccaaccgaacacagcectgecateccge
ctacaccaatagcttcacccgcggagtgtactaccccgacaaggtgttccgcagcagecgtgctgecatagcacccaggate
tgtttctgcccttcttcagcaacgtgacctggttccacgeccatccacgtgtccggcaccaatggcaccaagegecttcecgat
aatcccgtgctgcccttcaacgatggecgtgtactttgecagcaccgagaagtccaatatcatecgecggetggatcttegg
caccacactggatagcaagacccagagcctgctgatcgtgaacaacgccaccaacgtggtcatcaaagtgtgcgagttcce
agttctgcaactaccccttcecctgggcgtctactaccacaagaacaacaagagctggatggaaagcgagttcecgegtgtac
agcagcgccaacaactgcaccttcgagtacgtgtcccagecattecctgatggacctggaaggcaagcagggcaacttcaa
gaacctgtccgagttcgtgttcaagaacatcgacggctacttcaaaatctacagcaagcacaccccaatcaacctegtge
gcgatctgccacagggattcagtgctctggaacccecctggtggatctgecccatecggcatcaacattaccecgetttecagaca
ctgctggccctgcaccgcagttacttgacaccaggcgatagcagcagtggatggacagctggtgecgeccgecttactacgt
tggatatctgcagccacgcacctttctgctgaagtacaacgagaacggcaccatcaccgacgeccgtggattgtgectcecteg
atcccctgagcgagacaaagtgcaccctgaagtcecttcaccgtcgagaagggcatctaccagaccagcaattteccgegtyg
cagcccaccgagagcatcgtgecgecttcecccaatatcaccaatctgtgececttecggecgaggtgttcaatgeccacacgett
tgcctccecgtgtacgectggaatcgcaagcgcattagcaactgecgtggeccgactacteccgtgectgtacaatagecgeccaget
tcagcaccttcaagtgctacggcgtgtcacccaccaagctgaacgacctgtgecttcaccaatgtgtacgecgacagecttce
gtgatccgcggagatgaagtgcgacagattgccccaggccagaccggcaccatcgecgactacaattacaagectgecceccga
cgacttcaccggctgcgtgatcecgecctggaacagcaacaacctggattccaaagtcggecggcaactacaactacctgtace
gcctgttccgcaagagcaatctgaagecccttcgagecgecgacatcagcaccgaaatctaccaggccggaagcacccecatge
aacggcgtgaaaggcttcaactgctacttcccactgcagtecctacggatttcagecccacatatggegtgggectaccagec
atatcgagtggtggtgctgagcttcgaactgctgcatgctccagctaccgtgtgecggccccaagaagagtaccaacctgyg
tcaagaacaaatgcgtgaacttcaacttcaacggcctgaccggaaccggecgtgetgaccgagagtaacaagaagttcecctyg
ccattccagcagtttggccgcgacattgccgatacaaccgatgecgttcgecgatcecccagaccttggagatecctggatat
taccccatgctcecttecggecggecgtgtccgtgattacaccaggcaccaataccagcaaccaggtggeccgttctgtaccagyg
gcgtgaattgcacagaggtgcccgtggccattcacgeccgatcaattgacaccaacatggecgegtgtactccaccggecage
aatgtgtttcaaacccgcgctggatgecctgattggagecgagtacgtgaacaatagectacgagtgecgatatccccategg
agccggaatctgcgectcctatcagacccagaccaatagtccacgacgagecccgaagtgtggeccageccagagecatcattyg
cctataccatgagcctgggcgeccgagaatagecgtggectactccaacaacagcattgctatcecccaccaacttcaccate
agcgtgaccaccgagatcctgccagtgtccatgaccaagaccagcgtggactgcaccatgtacatctgecggagatagcecac
cgagtgcagcaacctgctgctgcagtacggaagtttctgcacccagectgaatcgecgecctgacaggcattgecegtggaac
aggataagaacacccaagaggtgttcgeccaagtgaagcaaatctacaagaccccaccaatcaaggatttcggeggette
aatttcagccagattctgcccgatccaagcaagecccagcaagecgcagcecttcatcgaggacctgectgttcaacaaagtgac
actggccgacgccggattcatcaagcagtatggecgattgectgggecgatattgecgcacgcgatctgatttgegeccaga
agtttaacggactgaccgtcctgccaccactgctgacagatgagatgatcgecccagtacacaagtgeccctgectggecgga
accattaccagcggatggacatttggagccggtgceccgectctgcagattceccttegetatgcagatggecctacecgecttcaa
tggcattggcgtgacccagaatgtgctgtacgagaaccagaagctgatcgccaaccagttcaacagecgecatecggcaaga
ttcaggacagcctgagtagtaccgccagcgctctgggaaagctgcaggatgtggtcaaccagaacgectcaggeccctgaac
accctggttaagcagctgagcagcaacttcggcgccatcagtagecgtgectgaacgatatecctgageccgectggataaggt
ggaagccgaggtgcagatcgatcgectgattaccggacgectgcagtcectgecagacctatgtgacacagcagetgatcec
gagccgccgagattcgagctagtgctaatctggeccgeccatcaagatgagcgaatgtgtgectgggacagagcaagegegtyg
gacttttgcggcaagggataccacctgatgagcttcccacagagtgctceccacacggecgtggtgtttctgcatgtgaccta
cgtgcccgctcaagagaagaatttcaccaccgctccagccatctgeccacgacggaaaggecccattttccacgegagggeg
tgttcgttagcaacggcactcattggttcgtcacccagcgcaacttctacgageccccagatcatcaccaccgacaacace
ttcgtcagcggcaactgcgacgtcgtgatcggcattgtgaacaacaccgtgtacgatccactgcageccgagectggacag
cttcaaagaggaactggacaagtactttaagaaccacacaagccccgacgtggacctgggagacattagecggaatcaacyg
ccagcgtggtcaacatccagaaagagattgaccgecctgaacgaggtggccaagaatctgaacgagagecctgatcgacctg
caagaactgggcaaatacgagcagtacattaagtggccctggtacatctggctgggcttcattgecggactgattgecat
cgtgatggtcaccattatgctgtgctgcatgaccagttgectgcagectgectgaagggatgectgcagttgecggaagetget
gcaagttcgacgaggatgatagcgagccagtgctgaagggcgtcaagctgcactacacctga
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Fig. 34C: Amino-Acid sequence of Spike SARS-Cov2 P.1 gene (codon optimized) (SEQ ID
NO: 120)

S-B351 (1273aa)
MEVFLVLLPLVSSQCVNFTNRTQLPSAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRED
NPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNYPFLGVYYHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLSEFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITREQT
LLALHRSYLTPGDSSSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSEFTVEKGIYQTSNFRV
QPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKRISNCVADYSVLYNSASEFSTFRKCYGVSPTKLNDLCFTNVYADSFE
VIRGDEVRQIAPGQTGTIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC
NGVKGENCYFPLOSYGFQPTYGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNENEFNGLTGTGVLTESNKKFL
PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGS
NVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNEFTI
SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDRKNTQEVFAQVKQIYKTPPIKDEGGE
NFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAG
TITSGWTFGAGAALQIPFAMOMAYREFNGIGVTONVLYENQKLIANQENSAIGKIQDSLSSTASALGKLODVVNONAQALN
TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASANLAAIKMSECVLGQSKRV
DFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVEVSNGTHWEVTQRNFYEPQIITTDNT
FVSGNCDVVIGIVNNTVYDPLOQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
QELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKEFDEDDSEPVLKGVKLHYT



