Pri ; NDV F NDV F APMV2 F
MErsSel L NDVHN +APMV2HN +APMV2 HN

Figure S1. Electrophoresis indicated higher intensity specific band
and lower intensity non-specific bands using plasmids.
Electrophoresis of PCR which amplified plasmid inserted in each viral
genome using each primer set. Arrows indicate expected size.
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Plasmid : Plasmids for rescue experiments

1st Cell :
2nd Cell : ~ Each passage viruses in HEp-2 cells
3rd Cell :

Egg : Viruses were propagated in embryonated eggs

ATGGGCTCCAGACCTTCTACCAAGAACCCAGCACCTATGATGCTGACTATCCGGGTCGCGCTGGTACTGAGTTGCATCTGHCCGGCAAACTCCATTGATGGCAGGCCTCTTGCAGCTGCA
ATGGGCTCCAGACCTTCTACCAAGAACCCAGCACCTATGATGCTGACTATCCGGGTCGCGCTGGTACTGAGTTGCATCTGTCCGGCARACTCCATTGATGGCAGGCCTCTTGCAGCTGCA
ATGGGCTCCAGACCTTCTACCAAGAACCCAGCACCTATGATGCTGACTATCCGGGTCGCGCTGGTACTGAGTTGCATCTGTCCGGCARACTCCATTGATGGCAGGCCTCTTGCAGCTGCA
ATGGGCTCCAGACCTTCTACCAAGAACCCAGCACCTATGATGCTGACTATCCGGGTCGCGCTGGTACTGAGTTGCATCTGTCCGGCAARACTCCATTGATGGCAGGCCTCTTGCAGCTGCA
ATGGGCTCCAGACCTTCTACCAAGAACCCAGCACCTATGATGCTGACTATCCGGGTCGCGCTGGTACTGAGTTGCATCTGTCCGGCAAACTCCATTGATGGCAGGCCTCTTGCAGCTGCA

GGAATTGTGGTTACAGGAGACAAAGCAGTCAACATATACACCTCATCCCAGACAGGATCAATCATAGTTAAGCTCCTCCCGAATCTGCCCAAGGATAAGGAGGCATGTGCGAAAGCCCCC
GGAATTGTGGTTACAGGAGACAAAGCAGTCAACATATACACCTCATCCCAGACAGGATCAATCATAGTTAAGCTCCTCCCGAATCTGCCCAAGGATAAGGAGGCATGTGCGAAAGCCCCC
GGAATTGTGGTTACAGGAGACAAAGCAGTCAACATATACACCTCATCCCAGACAGGATCAATCATAGTTAAGCTCCTCCCGAATCTGCCCAAGGATAAGGAGGCATGTGCGAAAGCCCCC
GGAATTGTGGTTACAGGAGACAAAGCAGTCAACATATACACCTCATCCCAGACAGGATCAATCATAGTTAAGCTCCTCCCGAATCTGCCCAAGGATAAGGAGGCATGTGCGAAAGCCCCC
GGAATTGTGGTTACAGGAGACAAAGCAGTCAACATATACACCTCATCCCAGACAGGATCAATCATAGTTAAGCTCCTCCCGAATCTGCCCAAGGATAAGGAGGCATGTGCGAAAGCCCCC

TTGGATGCATACAACAGGACATTGACCACTTTGCTCACCCCCCTTGGTGACTCTATCCGTAGGATACAAGAGTCTGTGACTACATCTGGAGGGGGGAGACAGGGGCGCCTTATAGGCGCC
TTGGATGCATACAACAGGACATTGACCACTTTGCTCACCCCCCTTGGTGACTCTATCCGTAGGATACAAGAGTCTGTGACTACATCTGGAGGGGGGAGACAGGGGCGCCTTATAGGCGCC
TTGGATGCATACAACAGGACATTGACCACTTTGCTCACCCCCCTTGGTGACTCTATCCGTAGGATACAAGAGTCTGTGACTACATCTGGAGGGGGGAGACAGGGGCGCCTTATAGGCGCC
TTGGATGCATACAACAGGACATTGACCACTTTGCTCACCCCCCTTGGTGACTCTATCCGTAGGATACAAGAGTCTGTGACTACATCTGGAGGGGGGAGACAGGGGCGCCTTATAGGCGCC
TTGGATGCATACAACAGGACATTGACCACTTTGCTCACCCCCCTTGGTGACTCTATCCGTAGGATACAAGAGTCTGTGACTACATCTGGAGGGGGGAGACAGGGGCGCCTTATAGGCGCC

ATTATTGGCGGTGTGGCTCTTGGGGTTGCAACTGCCGCACAAATAACAGCGGCCGCAGCTCTGATACAAGCCAAACAAAATGCTGCCAACATCCTCCGACTTARAGAGAGCATTGCCGCA
ATTATTGGCGGTGTGGCTCTTGGGGTTGCAACTGCCGCACAAATAACAGCGGCCGCAGCTCTGATACAAGCCAAACAAAATGCTGCCAACATCCTCCGACTTARAGAGAGCATTGCCGCA
ATTATTGGCGGTGTGGCTCTTGGGGTTGCAACTGCCGCACAAATAACAGCGGCCGCAGCTCTGATACAAGCCAAACAAAATGCTGCCAACATCCTCCGACTTARAGAGAGCATTGCCGCA
ATTATTGGCGGTGTGGCTCTTGGGGTTGCAACTGCCGCACAAATAACAGCGGCCGCAGCTCTGATACAAGCCAAACAAAATGCTGCCAACATCCTCCGACTTARAGAGAGCATTGCCGCA
ATTATTGGCGGTGTGGCTCTTGGGGTTGCAACTGCCGCACAAATAACAGCGGCCGCAGCTCTGATACAAGCCAAACAAAATGCTGCCAACATCCTCCGACTTARAGAGAGCATTGCCGCA

ACCAATGAGGCTGTGCATGAGGTCACTGACGGATTATCGCAACTAGCAGTGGCAGTTGGGAAGATGCAGCAGTTTGTTAATGACCAATTTAATAAAACAGCTCAGGAATTAGACTGCATC
ACCAATGAGGCTGTGCATGAGGTCACTGACGGATTATCGCAACTAGCAGTGGCAGTTGGGAAGATGCAGCAGTTTGTTAATGACCAATTTAATAAAACAGCTCAGGAATTAGACTGCATC
ACCAATGAGGCTGTGCATGAGGTCACTGACGGATTATCGCAACTAGCAGTGGCAGTTGGGAAGATGCAGCAGTTTGTTAATGACCAATTTAATAAAACAGCTCAGGAATTAGACTGCATC
ACCAATGAGGCTGTGCATGAGGTCACTGACGGATTATCGCAACTAGCAGTGGCAGTTGGGAAGATGCAGCAGTTTGTTAATGACCAATTTAATAAAACAGCTCAGGAATTAGACTGCATC
ACCAATGAGGCTGTGCATGAGGTCACTGACGGATTATCGCAACTAGCAGTGGCAGTTGGGAAGATGCAGCAGTTTGTTAATGACCAATTTAATAAAACAGCTCAGGAATTAGACTGCATC

AAAATTGCACAGCAAGTTGGTGTAGAGCTCAACCTGTACCTAACCGAATTGACTACAGTATTCGGACCACAAATCACTTCACCTGCCTTAAACAAGCTGACTATTCAGGCACTTTACAAT
AAAATTGCACAGCAAGTTGGTGTAGAGCTCAACCTGTACCTAACCGAATTGACTACAGTATTCGGACCACAAATCACTTCACCTGCCTTAAACAAGCTGACTATTCAGGCACTTTACAAT
AARAATTGCACAGCAAGTTGGTGTAGAGCTCAACCTGTACCTAACCGAATTGACTACAGTATTCGGACCACAAATCACTTCACCTGCCTTAAACAAGCTGACTATTCAGGCACTTTACAAT
AARAATTGCACAGCAAGTTGGTGTAGAGCTCAACCTGTACCTAACCGAATTGACTACAGTATTCGGACCACAAATCACTTCACCTGCCTTAAACAAGCTGACTATTCAGGCACTTTACAAT
AARAATTGCACAGCAAGTTGGTGTAGAGCTCAACCTGTACCTAACCGAATTGACTACAGTATTCGGACCACAAATCACTTCACCTGCCTTAAACAAGCTGACTATTCAGGCACTTTACAAT

CTAGCTGGTGGGAATATGGATTACTTATTGACTAAGTTAGGTATAGGGAACAATCAACTCAGCTCATTAATCGGTAGCGGCTTAATCACCGGTAACCCTATTCTATACGACTCACAGACT
CTAGCTGGTGGGAATATGGATTACTTATTGACTAAGTTAGGTATAGGGAACAATCAACTCAGCTCATTAATCGGTAGCGGCTTAATCACCGGTAACCCTATTCTATACGACTCACAGACT
CTAGCTGGTGGGAATATGGATTACTTATTGACTAAGTTAGGTATAGGGAACAATCAACTCAGCTCATTAATCGGTAGCGGCTTAATCACCGGTAACCCTATTCTATACGACTCACAGACT
CTAGCTGGTGGGAATATGGATTACTTATTGACTAAGTTAGGTATAGGGAACAATCAACTCAGCTCATTAATCGGTAGCGGCTTAATCACCGGTAACCCTATTCTATACGACTCACAGACT
CTAGCTGGTGGGAATATGGATTACTTATTGACTAAGTTAGGTATAGGGAACAATCAACTCAGCTCATTAATCGGTAGCGGCTTAATCACCGGTAACCCTATTCTATACGACTCACAGACT

CAACTCTTGGGTATACAGGTAACTCTACCTTCAGTCGGGAACCTAAATAATATGCGTGCCACCTACTTGGAAACCTTATCCGTAAGCACAACCAGGGGATTTGCCTCGGCACTTGTCCCA
CAACTCTTGGGTATACAGGTAACTCTACCTTCAGTCGGGAACCTAAATAATATGCGTGCCACCTACTTGGAAACCTTATCCGTAAGCACAACCAGGGGATTTGCCTCGGCACTTGTCCCA
CAACTCTTGGGTATACAGGTAACTCTACCTTCAGTCGGGAACCTAAATAATATGCGTGCCACCTACTTGGAAACCTTATCCGTAAGCACAACCAGGGGATTTGCCTCGGCACTTGTCCCA
CAACTCTTGGGTATACAGGTAACTCTACCTTCAGTCGGGAACCTAAATAATATGCGTGCCACCTACTTGGAAACCTTATCCGTAAGCACAACCAGGGGATTTGCCTCGGCACTTGTCCCA
CAACTCTTGGGTATACAGGTAACTCTACCTTCAGTCGGGAACCTAAATAATATGCGTGCCACCTACTTGGAAACCTTATCCGTAAGCACAACCAGGGGATTTGCCTCGGCACTTGTCCCA

AAAGTGGTGACACAGGTCGGTTCTGTGATAGAAGAACTTGACACCTCATACTGTATAGAAACTGACTTAGATTTATATTGTACAAGAATAGTAACGTTCCCTATGTCCCCTGGTATTTAC
AAAGTGGTGACACAGGTCGGTTCTGTGATAGAAGAACTTGACACCTCATACTGTATAGAAACTGACTTAGATTTATATTGTACAAGAATAGTAACGTTCCCTATGTCCCCTGGTATTTAC
AAAGTGGTGACACAGGTCGGTTCTGTGATAGAAGAACTTGACACCTCATACTGTATAGAAACTGACTTAGATTTATATTGTACAAGAATAGTAACGTTCCCTATGTCCCCTGGTATTTAC
AAAGTGGTGACACAGGTCGGTTCTGTGATAGAAGAACTTGACACCTCATACTGTATAGAAACTGACTTAGATTTATATTGTACAAGAATAGTAACGTTCCCTATGTCCCCTGGTATTTAC
AAAGTGGTGACACAGGTCGGTTCTGTGATAGAAGAACTTGACACCTCATACTGTATAGAAACTGACTTAGATTTATATTGTACAAGAATAGTAACGTTCCCTATGTCCCCTGGTATTTAC

TCCTGCTTGAGCGGCAATACATCGGCCTGTATGTACTCAAAGACCGAAGGCGCACTTACTACACCATATATGACTATCARAGGCTCAGTCATCGCTAACTGCAAGATGACAACATGTAGA
TCCTGCTTGAGCGGCAATACATCGGCCTGTATGTACTCAAAGACCGAAGGCGCACTTACTACACCATATATGACTATCARAGGCTCAGTCATCGCTAACTGCAAGATGACAACATGTAGA
TCCTGCTTGAGCGGCAATACATCGGCCTGTATGTACTCAAAGACCGAAGGCGCACTTACTACACCATATATGACTATCAARAGGCTCAGTCATCGCTAACTGCAAGATGACAACATGTAGA
TCCTGCTTGAGCGGCAATACATCGGCCTGTATGTACTCAAAGACCGAAGGCGCACTTAnTACACCATATATGACTATCAAAGGCTCAGTCATCGCTAACTGCAAGATGACAACATGTAGA
TCCTGCTTGAGCGGCAATACATCGGCCTGTATGTACTCAAAGACCGAAGGCGCACTTACTACACCATATATGACTATCAAAGGCTCAGTCATCGCTAACTGCAAGATGACAACATGTAGA

TGTGTAAACCCCCCGGGTATCATATCGCAAAACTATGGAGAAGCCGTGTCTCTAATAGATAAACAATCATGCAATGTTTTATCCTTAGGCGGGATAACTTTAAGGCTCAGTGGGGAATTC
TGTGTAAACCCCCCGGGTATCATATCGCAAAACTATGGAGAAGCCGTGTCTCTAATAGATAAACAATCATGCAATGTTTTATCCTTAGGCGGGATAACTTTAAGGCTCAGTGGGGAATTC
TGTGTAAACCCCCCGGGTATCATATCGCAAAACTATGGAGAAGCCGTGTCTCTAATAGATAAACAATCATGCAATGTTTTATCCTTAGGCGGGATAACTTTAAGGCTCAGTGGGGAATTC
TGTGTAAACCCCCCGGGTATCATATCGCAAAACTATGGAGAAGCCGTGTCTCTAATAGATAAACAATCATGCAATGTTTTATCCTTAGGCGGGATAACTTTAAGGCTCAGTGGGGAATTC
TGTGTAAACCCCCCGGGTATCATATCGCAAAACTATGGAGAAGCCGTGTCTCTAATAGATAAACAATCATGCAATGTTTTATCCTTAGGCGGGATAACTTTAAGGCTCAGTGGGGAATTC

GATGTAACTTATCAGAAGAATATCTCAATACAAGATTCTCAAGTAATAATAACAGGCAATCTTGATATCTCAACTGAGCTTGGGAATGTCAACAACTCGATCAGTAATGCTTTGAATAAG
GATGTAACTTATCAGAAGAATATCTCAATACAAGATTCTCAAGTAATAATAACAGGCAATCTTGATATCTCAACTGAGCTTGGGAATGTCAACAACTCGATCAGTAATGCTTTGAATAAG
GATGTAACTTATCAGAAGAATATCTCAATACAAGATTCTCAAGTAATAATAACAGGCAATCTTGATATCTCAACTGAGCTTGGGAATGTCAACAACTCGATCAGTAATGCTTTGAATAAG
GATGTAACTTATCAGAAGAATATCTCAATACAAGATTCTCAAGTAATAATAACAGGCAATCTTGATATCTCAACTGAGCTTGGGAATGTCAACAACTCGATCAGTAATGCTTTGAATAAG
GATGTAACTTATCAGAAGAATATCTCAATACAAGATTCTCAAGTAATAATAACAGGCAATCTTGATATCTCAACTGAGCTTGGGAATGTCAACAACTCGATCAGTAATGCTTTGAATAAG

TTAGAGGAAAGCAACAGAAAACTAGACAAAGTCAATGTCAAACTGACCAGCACATCTGCTCTCATTACCTATATCGTTTTGACTATCATATCTCTTGTTTTTGGTATACTTAGCCTGATT
TTAGAGGAAAGCAACAGAAAACTAGACAAAGTCAATGTCAAACTGACCAGCACATCTGCTCTCATTACCTATATCGTTTTGACTATCATATCTCTTGTTTTTGGTATACTTAGCCTGATT
TTAGAGGAAAGCAACAGAAAACTAGACAAAGTCAATGTCAAACTGACCAGCACATCTGCTCTCATTACCTATATCGTTTTGACTATCATATCTCTTGTTTTTGGTATACTTAGCCTGATT
TTAGAGGAAAGCAACAGAAAACTAGACAAAGTCAATGTCAAACTGACCAGCACATCTGCTCTCATTACCTATATCGTTTTGACTATCATATCTCTTGTTTTTGGTATACTTAGCCTGATT
TTAGAGGAAAGCAACAGAAAACTAGACAAAGTCAATGTCAAACTGACCAGCACATCTGCTCTCATTACCTATATCGTTTTGACTATCATATCTCTTGTTTTTGGTATACTTAGCCTGATT

CTAGCATGCTACCTAATGTACAAGCAAAAGGCGCAACAAAAGACCTTATTATGGCTTGGGAATAATACCCTAGATCAGATGAGAGCCACTACARAAAATGTGA
CTAGCATGCTACCTAATGTACAAGCAAAAGGCGCAACAAAAGACCTTATTATGGCTTGGGAATAATACCCTAGATCAGATGAGAGCCACTACARAAATGTGA
CTAGCATGCTACCTAATGTACAAGCAAAAGGCGCAACAAAAGACCTTATTATGGCTTGGGAATAATACCCTAGATCAGATGAGAGCCACTACARAAATGTGA
CTAGCATGCTACCTAATGTACAAGCAAAAGGCGCAACAAAAGACCTTATTATGGCTTGGGAATAATACCCTAGATCAGATGAGAGCCACTACARAAATGTGA
CTAGCATGCTACCTAATGTACAAGCAAAAGGCGCAACAAAAGACCTTATTATGGCTTGGGAATAATACCCTAGATCAGATGAGAGCCACTACARAAATGTGA
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Plasmid : Plasmids for rescue experiments

1st Cell :
2nd Cell : ~ Each passage viruses in HEp-2 cells
3rd Cell :

Egg : Viruses were propagated in embryonated eggs

ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGGAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT
ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGGAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT
ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGGAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT
ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGGAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT
ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGGAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT

GCCACAATTGCAAAATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCAAAGTCCCTGTCAACCAGATT
GCCACAATTGCAAAATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCAAAGTCCCTGTCAACCAGATT
GCCACAATTGCAAAATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCAAAGTCCCTGTCAACCAGATT
GCCACAATTGCAAAATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCAAAGTCCCTGTCAACCAGATT
GCCACAATTGCAAAATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCAAAGTCCCTGTCAACCAGATT

AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAAAGARAACAGCATCCCAAGTCGGGTTCTTGGCTGAAAGTATCAACAATGTTTTATCCAAGAAT
AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAAAGARACAGCATCCCAAGTCGGGTTCTTGGCTGAAAGTATCAACAATGTTTTATCCAAGAAT
AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAAAGARAACAGCATCCCAAGTCGGGTTCTTGGCTGAAAGTATCAACAATGTTTTATCCAAGAAT
AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAAAGARACAGCATCCCAAGTCGGGTTCTTGGCTGAAAGTATCAACAATGTTTTATCCAAGAAT
AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAAAGARACAGCATCCCAAGTCGGGTTCTTGGCTGAAAGTATCAACAATGTTTTATCCAAGAAT

GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT
GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT
GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT
GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT
GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT

CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG
CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG
CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG
CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG
CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG

AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC
AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC
AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC
AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC
AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC

ATCGTAGCCTCAAAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG
ATCGTAGCCTCAAAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG
ATCGTAGCCTCAAAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG
ATCGTAGCCTCAARAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG
ATCGTAGCCTCAAAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG

TCATACACAGAGAGCAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG
TCATACACAGAGAGCAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG
TCATACACAGAGAGCAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG
TCATACACAGAGAGCAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG
TCATACACAGAGAGCAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG

GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCAAACTATCCTGGATGCATACAGGCCA
GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCAAACTATCCTGGATGCATACAGGCCA
GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCAAACTATCCTGGATGCATACAGGCCA
GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCAAACTATCCTGGATGCATACAGGCCA
GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCAAACTATCCTGGETGCATACAGGCCA

CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTAAAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA
CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTAAAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA
CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTAAAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA
CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTAAAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA
CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTAAAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA

GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACAAATTAGATGTGTCAGAAATAACTTCACAGACAGGTAACACA
GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACAAATTAGATGTGTCAGAAATAACTTCACAGACAGGTAACACA
GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACAAATTAGATGTGTCAGAAATAACTTCACAGACAGGTAACACA
GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACAAATTAGATGTGTCAGAAATAACTTCACAGACAGGTAACACA
GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACAAATTAGATGTGTCAGAAATAACTTCACAGACAGGTAACACA

CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT
CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT
CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT
CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT
CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT

TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAAATACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC
TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAAATACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC
TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAAATACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC
TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAAATACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC
TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAAATACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC

ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCAAACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC
ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCAAACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC
ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCAAACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC
ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCAAACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC
ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCAAACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC

GGATCATACAGGATCGTTCCTCAGCTTATAGAGATTAGAACGACCACCGGTAAATCTGAGTGA
GGATCATACAGGATCGTTCCTCAGCTTATAGAGATTAGAACGACCACCGGTAAATCTGAGTGA
GGATCATACAGGATCGTTCCTCAGCTTATAGAGATTAGAACGACCACCGGTAAATCTGAGTGA
GGATCATACAGGATCGTTCCTCAGCTTATAGAGATTAGAACGACCACCGGTAAATCTGAGTGA
GGATCATACAGGATCGTTCCTCAGCTTATAGAGATTAGAACGACCACCGGTAAATCTGAGTGA

120
120
120
120
120

240
240
240
240
240

360
360
360
360
360

480
480
480
480
480

600
600
600
600
600

720
720
720
720
720

840
840
840
840
840

960
960
960
960
960

1080
1080
1080
1080
1080

1200
1200
1200
1200
1200

1320
1320
1320
1320
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1440
1440
1440
1440
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1560
1560
1560
1560
1560

1680
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1680
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1743
1743
1743
1743
1743



NDV-2F/2HN (APMV-2 F gene)

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

o e e e

121
121
121
121
121

241
241
241
241
241

721
721
721
721
721

841
841
841
841
841

961
961
961
961
961

1081
1081
1081
1081
1081

1201
1201
1201
1201
1201

1321
1321
1321
1321
1321

1441
1441
1441
1441
1441

1561
1561
1561
1561
1561

Plasmid : Plasmids for rescue experiments

1st Cell :
2nd Cell : ~ Each passage viruses in HEp-2 cells
3rd Cell :

Egg : Viruses were propagated in embryonated eggs

ATGAATCAAGCACTCGTGATTTTGTTGGTATCTTTCCAGCTCGGCGTTGCCTTAGATAACTCAGTGTTGGCTCCAATAGGAGTAGCTAGCGCACAGGAGTGGCAACTGGCGGCATATACA
ATGAATCAAGCACTCGTGATTTTGTTGGTATCTTTCCAGCTCGGCGTTGCCTTAGATAACTCAGTGTTGGCTCCAATAGGAGTAGCTAGCGCACAGGAGTGGCAACTGGCGGCATATACA
ATGAATCAAGCACTCGTGATTTTGTTGGTATCTTTCCAGCTCGGCGTTGCCTTAGATAACTCAGTGTTGGCTCCAATAGGAGTAGCTAGCGCACAGGAGTGGCAACTGGCGGCATATACA
ATGAATCAAGCACTCGTGATTTTGTTGGTATCTTTCCAGCTCGGCGTTGCCTTAGATAACTCAGTGTTGGCTCCAATAGGAGTAGCTAGCGCACAGGAGTGGCAACTGGCGGCATATACA
ATGAATCAAGCACTCGTGATTTTGTTGGTATCTTTCCAGCTCGGCGTTGCCTTAGATAACTCAGTGTTGGCTCCAATAGGAGTAGCTAGCGCACAGGAGTGGCAACTGGCGGCATATACA

ACGACCCTCACAGGGACCATCGCAGTGAGATTTATCCCGGTCCTGCCTGGGAACCTATCAACATGTGCACAGGAGACGCTGCAGGAATATAATAGAACTGTGACTAATATCTTAGGCCCG
ACGACCCTCACAGGGACCATCGCAGTGAGATTTATCCCGGTCCTGCCTGGGAACCTATCAACATGTGCACAGGAGACGCTGCAGGAATATAATAGAACTGTGACTAATATCTTAGGCCCG
ACGACCCTCACAGGGACCATCGCAGTGAGATTTATCCCGGTCCTGCCTGGGAACCTATCAACATGTGCACAGGAGACGCTGCAGGAATATAATAGAACTGTGACTAATATCTTAGGCCCG
ACGACCCTCACAGGGACCATCGCAGTGAGATTTATCCCGGTCCTGCCTGGGAACCTATCAACATGTGCACAGGAGACGCTGCAGGAATATAATAGAACTGTGACTAATATCTTAGGCCCG
ACGACCCTCACAGGGACCATCGCAGTGAGATTTATCCCGGTCCTGCCTGGGAACCTATCAACATGTGCACAGGAGACGCTGCAGGAATATAATAGAACTGTGACTAATATCTTAGGCCCG

TTGAGAGAGAACTTGGATGCTCTCCTATCTGACTTCGATAAACCTGCATCGAGGTTCGTGGGCGCC!TCATTGGGTCGGTGGCCTTGGGGGTAGCAACAGCTGCACAAATCACAGCCGCC
TTGAGAGAGAACTTGGATGCTCTCCTATCTGACTTCGATARACCTGCATCGAGGTTCGTGGGCGCCCTCATTGGGTCGGTGGCCTTGGGGGTAGCAACAGCTGCACAARATCACAGCCGCC
TTGAGAGAGAACTTGGATGCTCTCCTATCTGACTTCGATARACCTGCATCGAGGTTCGTGGGCGCCCTCATTGGGTCGGTGGCCTTGGGGGTAGCAACAGCTGCACARATCACAGCCGCC
TTGAGAGAGAACTTGGATGCTCTCCTATCTGACTTCGATARACCTGCATCGAGGTTCGTGGGCGCCCTCATTGGGTCGGTGGCCTTGGGGGTAGCAACAGCTGCACARATCACAGCCGCC
TTGAGAGAGAACTTGGATGCTCTCCTATCTGACTTCGATARACCTGCATCGAGGTTCGTGGGCGCCCTCATTGGGTCGGTGGCCTTGGGGGTAGCAACAGCTGCACARATCACAGCCGCC

GTGGCTCTCAATCAAGCACAAGAGAATGCCCGGAATATATGGCGTCTCAAGGAATCGATAAAGAAAACCAATGAGGCTGTGTTGGAATTGAAGGAAGGACTTGCAACGACTGCTATAGCT
GTGGCTCTCAATCAAGCACAAGAGAATGCCCGGAATATATGGCGTCTCAAGGAATCGATAAAGAAAACCAATGAGGCTGTGTTGGAATTGAAGGAAGGACTTGCAACGACTGCTATAGCT
GTGGCTCTCAATCAAGCACAAGAGAATGCCCGGAATATATGGCGTCTCAAGGAATCGATAAAGAARACCAATGAGGCTGTGTTGGAATTGAAGGAAGGACTTGCAACGACTGCTATAGCT
GTGGCTCTCAATCAAGCACAAGAGAATGCCCGGAATATATGGCGTCTCAAGGAATCGATAAAGAAAACCAATGAGGCTGTGTTGGAATTGAAGGAAGGACTTGCAACGACTGCTATAGCT
GTGGCTCTCAATCAAGCACAAGAGAATGCCCGGAATATATGGCGTCTCAAGGAATCGATAAAGAAAACCAATGAGGCTGTGTTGGAATTGAAGGAAGGACTTGCAACGACTGCTATAGCT

TTGGACAAAGTGCAAAAGTTTATCAATGATGATATTATACCACAGATTAAGGACATTGACTGCCAGGTAGTTGCAAATAARATTAGGCGTCTACCTCTCCTTATACTTAACAGAGCTTACA
TTGGACAAAGTGCAAAAGTTTATCAATGATGATATTATACCACAGATTAAGGACATTGACTGCCAGGTAGTTGCAAATAAATTAGGCGTCTACCTCTCCTTATACTTAACAGAGCTTACA
TTGGACAAAGTGCAAAAGTTTATCAATGATGATATTATACCACAGATTAAGGACATTGACTGCCAGGTAGTTGCAAATAAATTAGGCGTCTACCTCTCCTTATACTTAACAGAGCTTACA
TTGGACAAAGTGCAAAAGTTTATCAATGATGATATTATACCACAGATTAAGGACATTGACTGCCAGGTAGTTGCAAATAAATTAGGCGTCTACCTCTCCTTATACTTAACAGAGCTTACA
TTGGACAAAGTGCAAAAGTTTATCAATGATGATATTATACCACAGATTAAGGACATTGACTGCCAGGTAGTTGCAAATAAATTAGGCGTCTACCTCTCCTTATACTTAACAGAGCTTACA

ACTGTATTTGGTTCTCAGATCACTAATCCTGCATTATCAACGCTCTCTTACCAGGCGCTGTACAGCTTATGTGGAGGGGATATGGGAAAGCTAACTGAGCTGATCGGTGTCAATGCAAAG
ACTGTATTTGGTTCTCAGATCACTAATCCTGCATTATCAACGCTCTCTTACCAGGCGCTGTACAGCTTATGTGGAGGGGATATGGGAAAGCTAACTGAGCTGATCGGTGTCAATGCAAAG
ACTGTATTTGGTTCTCAGATCACTAATCCTGCATTATCAACGCTCTCTTACCAGGCGCTGTACAGCTTATGTGGAGGGGATATGGGAAAGCTAACTGAGCTGATCGGTGTCAATGCAAAG
ACTGTATTTGGTTCTCAGATCACTAATCCTGCATTATCAACGCTCTCTTACCAGGCGCTGTACAGCTTATGTGGAGGGGATATGGGAAAGCTAACTGAGCTGATCGGTGTCAATGCAAAG
ACTGTATTTGGTTCTCAGATCACTAATCCTGCATTATCAACGCTCTCTTACCAGGCGCTGTACAGCTTATGTGGAGGGGATATGGGAAAGCTAACTGAGCTGATCGGTGTCAATGCAAAG

GATGTGGGATCCCTCTACGAGGCTAACCTCATAACCGGCCAAATCGTTGGATATGACCCTGAACTACAGATAATCCTCATACAAGTATCTTACCCAAGTGTGTCTGAAGTGACAGGAGTC
GATGTGGGATCCCTCTACGAGGCTAACCTCATAACCGGCCAAATCGTTGGATATGACCCTGAACTACAGATAATCCTCATACAAGTATCTTACCCAAGTGTGTCTGAAGTGACAGGAGTC
GATGTGGGATCCCTCTACGAGGCTAACCTCATAACCGGCCAAATCGTTGGATATGACCCTGAACTACAGATAATCCTCATACAAGTATCTTACCCAAGTGTGTCTGAAGTGACAGGAGTC
GATGTGGGATCCCTCTACGAGGCTAACCTCATAACCGGCCAAATCGTTGGATATGACCCTGAACTACAGATAATCCTCATACAAGTATCTTACCCAAGTGTGTCTGAAGTGACAGGAGTC
GATGTGGGATCCCTCTACGAGGCTAACCTCATAACCGGCCAAATCGTTGGATATGACCCTGAACTACAGATAATCCTCATACAAGTATCTTACCCAAGTGTGTCTGAAGTGACAGGAGTC

CGGGCTACTGAGTTAGTCACTGTCAGTGTCACTACACCAAARAGGAGAAGGGCAGGCAATTGTTCCGAGATATGTGGCACAGAGTAGAGTGCTGACAGAGGAGTTGGATGTCTCGACTTGT
CGGGCTACTGAGTTAGTCACTGTCAGTGTCACTACACCAAARAGGAGAAGGGCAGGCAATTGTTCCGAGATATGTGGCACAGAGTAGAGTGCTGACAGAGGAGTTGGATGTCTCGACTTGT
CGGGCTACTGAGTTAGTCACTGTCAGTGTCACTACACCAAARAGGAGAAGGGCAGGCAATTGTTCCGAGATATGTGGCACAGAGTAGAGTGCTGACAGAGGAGTTGGATGTCTCGACTTGT
CGGGCTACTGAGTTAGTCACTGTCAGTGTCACTACACCAARAAGGAGAAGGGCAGGCAATTGTTCCGAGATATGTGGCACAGAGTAGAGTGCTGACAGAGGAGTTGGATGTCTCGACTTGT
CGGGCTACTGAGTTAGTCACTGTCAGTGTCACTACACCAARAAGGAGAAGGGCAGGCAATTGTTCCGAGATATGTGGCACAGAGTAGAGTGCTGACAGAGGAGTTGGATGTCTCGACTTGT

AGGTTTAGCAAARACAACTCTTTATTGTAGGTCGATTCTCACACGGCCCCTACCAACTTTGATCGCCAGCTGCCTGTCAGGGAAGTACGACGATTGTCAGTACACAACAGAGATAGGAGCG
AGGTTTAGCAAARACAACTCTTTATTGTAGGTCGATTCTCACACGGCCCCTACCAACTTTGATCGCCAGCTGCCTGTCAGGGAAGTACGACGATTGTCAGTACACAACAGAGATAGGAGCG
AGGTTTAGCAAARACAACTCTTTATTGTAGGTCGATTCTCACACGGCCCCTACCAACTTTGATCGCCAGCTGCCTGTCAGGGAAGTACGACGATTGTCAGTACACAACAGAGATAGGAGCG
AGGTTTAGCAARACAACTCTTTATTGTAGGTCGATTCTCACACGGCCCCTACCAACTTTGATCGCCAGCTGCCTGTCAGGGAAGTACGACGATTGTCAGTACACAACAGAGATAGGAGCG
AGGTTTAGCAAARACAACTCTTTATTGTAGGTCGATTCTCACACGGCCCCTACCAACTTTGATCGCCAGCTGCCTGTCAGGGAAGTACGACGATTGTCAGTACACAACAGAGATAGGAGCG

CTATCTTCGAGATTCATCACAGTCAATGGTGGAGTCCTTGCAAACTGCAGAGCAATTGTGTGTAAGTGTGTCTCACCCCCGCATATAATACCACAAAACGACATTGGCTCCGTAACAGTT
CTATCTTCGAGATTCATCACAGTCAATGGTGGAGTCCTTGCAAACTGCAGAGCAATTGTGTGTAAGTGTGTCTCACCCCCGCATATAATACCACARAACGACATTGGCTCCGTAACAGTT
CTATCTTCGAGATTCATCACAGTCAATGGTGGAGTCCTTGCAAACTGCAGAGCAATTGTGTGTAAGTGTGTCTCACCCCCGCATATAATACCACARAACGACATTGGCTCCGTAACAGTT
CTATCTTCGAGATTCATCACAGTCAATGGTGGAGTCCTTGCAAACTGCAGAGCAATTGTGTGTAAGTGTGTCTCACCCCCGCATATAATACCACARAACGACATTGGCTCCGTAACAGTT
CTATCTTCGAGATTCATCACAGTCAATGGTGGAGTCCTTGCAAACTGCAGAGCAATTGTGTGTAAGTGTGTCTCACCCCCGCATATAATACCACAAAACGACATTGGCTCCGTAACAGTT

ATTGACTCAAGTATATGCAAGGAAGTTGTCTTAGAGAGTGTGCAGCTTAGGTTAGAAGGARAGCTGTCATCCCAATACTTCTCCAACGTGACAATTGACCTTTCCCAAATCACAACGTCA
ATTGACTCAAGTATATGCAAGGAAGTTGTCTTAGAGAGTGTGCAGCTTAGGTTAGAAGGAAAGCTGTCATCCCAATACTTCTCCAACGTGACAATTGACCTTTCCCAAATCACAACGTCA
ATTGACTCAAGTATATGCAAGGAAGTTGTCTTAGAGAGTGTGCAGCTTAGGTTAGAAGGAAAGCTGTCATCCCAATACTTCTCCAACGTGACAATTGACCTTTCCCAAATCACAACGTCA
ATTGACTCAAGTATATGCAAGGAAGTTGTCTTAGAGAGTGTGCAGCTTAGGTTAGAAGGAAAGCTGTCATCCCAATACTTCTCCAACGTGACAATTGACCTTTCCCAAATCACAACGTCA
ATTGACTCAAGTATATGCAAGGAAGTTGTCTTAGAGAGTGTGCAGCTTAGGTTAGAAGGAAAGCTGTCATCCCAATACTTCTCCAACGTGACAATTGACCTTTCCCAAATCACAACGTCA

GGGTCGCTGGATATAAGCAGTGAAATTGGTAGCATTAACAACACAGTTAATCGGGTCGACGAGTTAATCAAGGAATCCAACGAGTGGCTGAACGCTGTGAACCCCCGCCTTGTGAACAAT
GGGTCGCTGGATATAAGCAGTGAAATTGGTAGCATTAACAACACAGTTAATCGGGTCGACGAGTTAATCAAGGAATCCAACGAGTGGCTGAACGCTGTGAACCCCCGCCTTGTGAACAAT
GGGTCGCTGGATATAAGCAGTGAAATTGGTAGCATTAACAACACAGTTAATCGGGTCGACGAGTTAATCAAGGAATCCAACGAGTGGCTGAACGCTGTGAACCCCCGCCTTGTGAACAAT
GGGTCGCTGGATATAAGCAGTGAAATTGGTAGCATTAACAACACAGTTAATCGGGTCGACGAGTTAATCAAGGAATCCAACGAGTGGCTGAACGCTGTGAACCCCCGCCTTGTGAACAAT
GGGTCGCTGGATATAAGCAGTGAAATTGGTAGCATTAACAACACAGTTAATCGGGTCGACGAGTTAATCAAGGAATCCAACGAGTGGCTGAACGCTGTGAACCCCCGCCTTGTGAACAAT

ACGAGCATCGTAGTCCTCTGTGTCCTTGCCGCCCTGATTATTGTCTGGCTAATAGCGCTGACAGTATGCTTCTGTTACTCCGCAAGATACTCAGCTAAGTCAAAACAGATGAGGGGCGCT
ACGAGCATCGTAGTCCTCTGTGTCCTTGCCGCCCTGATTATTGTCTGGCTAATAGCGCTGACAGTATGCTTCTGTTACTCCGCAAGATACTCAGCTAAGTCAAAACAGATGAGGGGCGCT
ACGAGCATCGTAGTCCTCTGTGTCCTTGCCGCCCTGATTATTGTCTGGCTAATAGCGCTGACAGTATGCTTCTGTTACTCCGCAAGATACTCAGCTAAGTCAAAACAGATGAGGGGCGCT
ACGAGCATCGTAGTCCTCTGTGTCCTTGCCGCCCTGATTATTGTCTGGCTAATAGCGCTGACAGTATGCTTCTGTTACTCCGCANGATACTCAGCTAAGTCAAAACAGATGAGGGGCGCT
ACGAGCATCGTAGTCCTCTGTGTCCTTGCCGCCCTGATTATTGTCTGGCTAATAGCGCTGACAGTATGCTTCTGTTACTCCGCARWGATACTCAGCTAAGTCAAAACAGATGAGGGGCGCT

ATGACAGGGATCGATAGTCCATATGTAATACAGAGTGCAACTAAGATGTAG
ATGACAGGGATCGATAGTCCATATGTAATACAGAGTGCAACTAAGATGTAG
ATGACAGGGATCGATAGTCCATATGTAATACAGAGTGCAACTAAGATGTAG
ATGACAGGGATCGATAGTCCATATGTAATACAGAGTGCAACTAAGATGTAG
ATGACAGGGATCGATAGTCCATATGTAATACAGAGTGCAACTAAGATGTAG
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240
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240
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1080
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1200
1200
1200
1200
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1560
1560
1560
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1611
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1611



NDV-2F/2HN (APMV-2 HN gene)

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

1st Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

Plasmid
Egg

lst Cell
2nd Cell
3rd Cell

o e e e

121
121
121
121
121

241
241
241
241
241

361
361
361
361
361

481
481
481
481
481

601
601
601
601
601

721
721
721
721
721

841
841
841
841
841

961
961
961
961
961

1081
1081
1081
1081
1081

1201
1201
1201
1201
1201

1321
1321
1321
1321
1321

1441
1441
1441
1441
1441

1561
1561
1561
1561
1561

1681
1681
1681
1681
1681

Plasmid : Plasmids for rescue experiments
Egg : Viruses were propagated in embryonated eggs
1st Cell:
2nd Cell : ~ Each passage viruses in HEp-2 cells
3rd Cell :

ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGGAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT
ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGGAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT
ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGGAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT
ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGEAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT
ATGGATTTCCCATCTAGGGAGAACCTGGCAGCAGGTGACATATCGGGGCGGAAGACTTGGAGATTACTGTTCCGGATCCTCACATTGAGCATAGGTGTGGTCTGTCTTGCCATCAATATT

GCCACAATTGCAAARATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCARAGTCCCTGTCAACCAGATT
GCCACAATTGCAAAATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCAAAGTCCCTGTCAACCAGATT
GCCACAATTGCAAARATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCAARAGTCCCTGTCAACCAGATT
GCCACAATTGCAARATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCARAGTCCCTGTCAACCAGATT
GCCACAATTGCAAARATTGGATCACCTGGATAACATGGCTTCGAACACATGGACAACAACTGAGGCTGACCGTGTGATATCTAGCATCACGACTCCGCTCARAGTCCCTGTCAACCAGATT

AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAARAGAAACAGCATCCCAAGTCGGGTTCTTGGCTGARAGTATCAACAATGTTTTATCCAAGAAT
AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAARAGAAACAGCATCCCAAGTCGGGTTCTTGGCTGARAGTATCAACAATGTTTTATCCAAGAAT
AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAARAGAAACAGCATCCCAAGTCGGGTTCTTGGCTGARAGTATCAACAATGTTTTATCCAAGAAT
AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAARAGAAACAGCATCCCAAGTCGGGTTCTTGGCTGARAGTATCAACAATGTTTTATCCAAGAAT
AATGACATGTTTCGGATTGTAGCGCTTGACCTACCTCTGCAGATGACATCATTACAGAARAGAAACAGCATCCCAAGTCGGGTTCTTGGCTGARAGTATCAACAATGTTTTATCCAAGAAT

GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT
GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT
GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT
GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT
GGATCTGCAGGCCTGGTTCTTGTTAATGACCCTGAATATGCAGGGGGGATCGCTGTCAGCTTGTACCAAGGAGATGCATCTGCAGGCCTAAATTTCCAGCCCATTTCTTTAATAGAACAT

CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG
CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG
CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG
CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG
CCAAGTTTTGTCCCTGGTCCTACTACTGCTAAGGGCTGTATAAGGATCCCGACCTTCCATATGGGCCCTTCACATTGGTGTTACTCACATAACATCATTGCATCAGGTTGCCAGGATGCG

AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC
AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC
AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC
AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC
AGCCACTCCAGTATGTATATCTCTCTGGGGGTGCTGAAAGCATCGCAGACCGGGTCGCCTATCTTCTTGACAACGGCCAGCCAGCTCGTGGATGACAACATCAACCGGAAGTCATGCAGC

ATCGTAGCCTCAAAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG
ATCGTAGCCTCAAAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG
ATCGTAGCCTCAAAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG
ATCGTAGCCTCAAAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG
ATCGTAGCCTCAAAATACGGTTGTGATATCCTATGCAGTATTGTGATTGAAACAGAGGATGAGGATTATAGGTCTGATCCGGCTACTAGCATGATTATAGGTAGGCTGTTCTTCAACGGG

TCATACAC CAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG
TCATACAC CAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG
TCATACAC CAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG
TCATACACAGAGAGCAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG
TCATACACAGAGAGCAAGATTAACACAGGGTCCATCTTCAGTCTATTCTCTGCTAACTACCCTGCGGTGGGGTCGGGTATTGTAGTCGGGGATGAAGCCGCATTCCCAATATATGGTGGG

GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCARACTATCCTGGATGCATACAGGCCA
GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCARACTATCCTGGATGCATACAGGCCA
GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCARACTATCCTGGATGCATACAGGCCA
GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCARACTATCCTGGATGCATACAGGCCA
GTCAAGCAGAACACATGGTTGTTCAACCAGCTCAAGGATTTTGGTTACTTCACCCATAATGATGTGTACAAGTGCAATCGGACTGATATACAGCARACTATCCTGGATGCATACAGGCCA

CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTARAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA
CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTARAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA
CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTARAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA
CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTARAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA
CCTAAAATCTCAGGAAGGTTATGGGTACAAGGCATCCTATTGTGCCCAGTTTCACTGAGACCTGATCCTGGCTGTCGCTTARAGGTGTTCAATACCAGCAATGTGATGATGGGGGCAGAA

GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACAARATTAGATGTGTCAGARATAACTTCACAGACAGGTAACACA
GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACARATTAGATGTGTCAGARATAACTTCACAGACAGGTAACACA
GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACAAATTAGATGTGTCAGARATAACTTCACAGACAGGTAACACA
GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACAARATTAGATGTGTCAGARATAACTTCACAGACAGGTAACACA
GCGAGGTTGATCCAAGTAGGCTCAACCGTGTATCTATACCAACGCTCATCCTCATGGTGGGTGGTAGGACTGACTTACAAATTAGATGTGTCAGARATAACTTCACAGACAGGTAACACA

CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT
CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT
CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT
CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT
CTCAACCATGTAGACCCCATTGCCCATACAAAGTTCCCAAGACCATCTTTCGGGCGAGATGCGTGTGCGAGGCCAAACATATGCCCTGCTGTCTGTGTCTCCGGAGTTTATCAGGACATT

TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAARTACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC
TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAARTACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC
TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAAARTACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC
TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAARTACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC
TGGCCGATCAGTACAGCCACCAATAACAGCAACATTGTGTGGGTTGGACAGTACTTAGAAGCATTCTATTCCAGGAARTACCCAAGAATAGGGATAGCAACCCAGTATGAGTGGARAGTC

ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCAAACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC
ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCARACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC
ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCAAACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC
ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCAAACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC
ACCAACCAGCTGTTCAATTCGAATACTGAGGGAGGGTACTCAACCACAACATGCTTCCGGAACACCAAACGGGACAAGGCATATTGTGTAGTGATATCAGAGTACGCTGATGGGGTGTTC

GGATCATACAGGATCGTTCCTCAGCTTATAGAGATTAGAACGACCACCGGTAAATCTGAGTGA
GGATCATACAGGATCGTTCCTCAGCTTATAGAGATTAGAACGACCACCGGTAAATCTGAGTGA
GGATCATACAGGATCGTTCCTCAGCTTATAGAGATTAGAACGACCACCGGTAARATCTGAGTGA
GGATCATACAGGATCGTTCCTCAGCTTATAGAGATTAGAACGACCACCGGTAARATCTGAGTGA
GGATCATACAGGATCGTTCCTCA TATAGAGATTAGAACG!CCACCGGTAAATCTGAGTGA
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C

NDV F protein

MGERPSTKNPIRPMMLTHRVALVLSCICPANSIDGRPLAAAGIVVTGDKAVNIMTSMOTGSI IVKLLPNLIFKDKEACAKAPLDAYNRTLTTLLTPLGDSIR
MGIgRPSTKNPYPMMLTYRVALVLSCICPANSIDGRPLAAAGIVVTGDKAVNITSEOTGSI IVKLLPNLKDKEACAKAPLDAYNRTLTTLLTPLGDSIR
RIQESVTTSGGEROERIMIGATI IGGVALGVATAAQITAAAALIQIKONAIMNILRLKESTAATNEAVHEVTDGLSQLAVAVGKMQQFVNDQFNKTAQELIRCT
RIQESVTTSGGRROBNRIFTIGATI IGGVALGVATAAQITAAAALIQIFKONABNILRLKESTAATNEAVHEVTDGLSQLAVAVGKMQQFVNDQFNKTAQELECT

INTAQQVGVELNLYLTELTTVFGPQITSPALNKLTIQALYNLAGGNMDYLLTKLGMGNNQLSSLIGSGLITGNPILYDSQTQLLGIQVTLPSVGNLNNMRA
RIAQQVGVELNLYLTELTTVFGPQITSPALNKLTIQALYNLAGGNMDYLLTKLGYGNNQLSSLIGSGLITGNPILYDSQTQLLGIQVTLPSVGNLNNMRA

TYLETLSVSTTRGFASALVPKVVTQVGSVIEELDTSYCIETDLDLYCTRIVTFPMSPGIYSCLSGNTSACMYSKTEGALTTPYMTIKGSVIANCKMTTCR
TYLETLSVSTTRGFASALVPKVVTQVGSVIEELDTSYCIETDLDLYCTRIVTFPMSPGIYSCLSGNTSACMYSKTEGALTTPYMTIKGSVIANCKMTTCR

CVNPPGIISQONYGEAVSLIDKQSCNVLSL@GITLRLSGEFDMTYQKNISIQDSQVIITGNLDISTELGNVNNSISNALNKLEESNRKLDKVNVKLTSTSA
CVNPPGIISONYGEAVSLIDKQSCNVLSIGITLRLSGEFDIRTYQKNISIQDSQVIITGNLDISTELGNVNNSISNALNKLEESNBKLDKVNVKLTSTSA

LITYIVLTIISLVFGILSLMIACYLMYKQKAQQKTLLWLGNNTLDOMRATTKM
LITYIVLTIISLVFGILSLIYIACYLMYKQKAQQKTLLWLGNNTLDQMRATTKM

In this study
NDV Hitchner Bl (Accetion no.AF375823) 1
NDV Beaudette C(Accetion no.JN872154) 1
NDV Hitchner Bl (Accetion no.AF375823) 101
NDV Beaudette C(Accetion no.JN872154) 101
NDV Hitchner Bl (Accetion no.AF375823) 201
NDV Beaudette C(Accetion no.JN872154) 201
NDV Hitchner Bl (Accetion no.AF375823) 301
NDV Beaudette C(Accetion no.JN872154) 301
NDV Hitchner Bl (Accetion no.AF375823) 401
NDV Beaudette C(Accetion no.JN872154) 401
NDV Hitchner Bl (Accetion no.AF375823) 501
NDV Beaudette C(Accetion no.JN872154) 501
NDV HN protein
In this study

NDV_Hitchpner Bl (Accetion po AR375823) 1
NDV Beaudette C (Accetion no.AF309036) 1
NDV Hitchner Bl (Accetion no.AF375823) 101
NDV Beaudette C (Accetion no.AF309036) 101
NDV Hitchner Bl (Accetion no.AF375823) 201
NDV Beaudette C (Accetion no.AF309036) 201
NDV Hitchner Bl (Accetion no.AF375823) 301
NDV Beaudette C (Accetion no.AF309036) 301
NDV Hitchner Bl (Accetion no.AF375823) 401
NDV Beaudette C (Accetion no.AF309036) 401
NDV Hitchner Bl (Accetion no.AF375823) 501
NDV Beaudette C (Accetion no.AF309036) 501

Transmembrane Endodomain

Endodomain Transmembrane

MDRAVSQVALENDEREAKNTWRLIFRIAILBLTVVTLAWSVASIM®Y SMGASTPSDLVGIPTRISRAEEKITSHLGSNQDVVDRIYKQVALESPLALLNTE
MDRAVSQVALENDEREAKNTWRLIFRIAILBLTVVTLASVASLIYYSMGASTPSDLVGIPTRISRAEEKITSIILGSNQDVVDRIYKQVALESPLALLNTE

TTIMNAITSLSYQINGAANNSGWGAPIHDPDMIGGIGKELIVDDASDVTSFYPSAFQEHLNFIPAPTTGSGCTRIPSFDMSATHYCYTHNVILSGCRDHS
TTIMNAITSLSYQINGAANNSGWGAPIHDPDIGGIGKELIVDDASDVTSFYPSAFQEHLNFIPAPTTGSGCTRIPSFDMSATHYCYTHNVILSGCRDHS

HSHQYLALGVLRTMATGRMFFSTLRSINLDDTQNRKSCSVSATPLGCDMLCSKIATETEEEDYNSAVPT] HGRLGFDGQYHEKDLDVTTLFE@DWVANYP
HSHQYLALGVLRTHATGRMFFSTLRSILDDTQNRKSCSVSATPLGCDMLCSKYTETEEEDYNSAVPT] HGRLGFDGQYHEKDLDVTTLFEDWVANYP

GVGGGSFIDRVWESVYGGLKPNIPSDTVQEGKYVIYKRYNDTCPDEQDYQIRMAKSSYKPGRFGGKRIQQAILSIKVSTSLGEDPVLTVPPNTVTLMGA
GVGGGSFIDERVWESVYGGLKPNEPSDTVQEGKYVIYKRYNDTCPDEQDYQIRMAKSSYKPGRFGGKRIQQAILSIKVSTSLGEDPVLTVPPNTVTLMGA

EGRILTVGTSHFLYQRGSSYFSPALLYPMTVSEKTATLHSPYTFNAFTRPGSIPCQASARCPNSCVTGVYTDPYPLIFYRNHTLRGVEFGTMLDEEQARLN
EGRILTVGTSHFLYQRGSSYFSPALLYPMTVSNKTATLHSPYTEFNAFTRPGSIPCQASARCPNSCVTGVYTDPYPLIFYRNHTLRGVEGTMLDBEQARLN

PRSAVEDSTSRSRITRVSSSSHKAAYTTSTCFKVVKTNKTYCLSIAEISNTLFGEFRIVPLLVEILKBDGVREARSG
PI{SAVEDSTSRSRITRVSSSSHKAAYTTSTCFKVVKTNKTYCLSIAEISNTLFGEFRIVPLLVEILKNDGVREARSG
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In

APMV-2 F protein
In this study

APMV-2

(Accetion no.LC187305)

APMV-2

APMV-2
APMV-2

APMV-2
APMV-2

APMV-2
APMV-2

APMV-2
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Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)

APMV-2 HN protein

this study

APMV-2

(Accetion no.LC187305)

APMV-2

APMV-2
APMV-2

APMV-2
APMV-2

APMV-2
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APMV-2

Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)

(Accetion no.LC187305)
Yucaipa (Accetion no.EU338414)
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MNQALVILLVSFQLGVALDNSVLAPIGVASAQEWQLAAYTTTLTGTIAVRFIPVLPGNLSTCAQETLQEYNRTVTNILGPLRENLDALLSDFDKPASREV
MNQALVILLVSFQLGVALDNSVLAPIGVASAQEWQLAAYTTTLTGTIAVRFIPVLPGNLSTCAQETLOQEYNRTVTNILGPLRENLDALLSDFDKPASREV

GAIIGSVALGVATAAQITAAVALNQAQENARNIWRLKESIKKTNEBAVLELKEGLATTAIALDKVQKFINDDIIPQIKDIDCQVVANKLGVYLSLYLTELT
GAIIGSVALGVATAAQITAAVALNQAQENARNIWRLKESIKKTNINAVLELKGLATTAIALDKVQKFINDDIIPQIKDIDCQVVANKLGVYLSLYLTELT

TVEFGSQITNPALSTLSYQALYSLCGGDMGKLTELIGVNAKDVGSLYEANLITGQIVGYDPELQIILIQVSYPSVSEVTGVRATELVTVSVTTPKGEGQAT
TVFGSQITNPALSTLSYQALYSLCGGDMGKLTELIGVNAKDVGSLYEANLITGQIVGYDPELQIILIQVSYPSVSEVTGVRATELVTVSVTTPKGEGQAT

VPRYVAQSRVLTEELDVSTCRFSKTTLYCRSILTRPLPTLIASCLSGKYDDCQYTTEIGALSSRFITVNGGVLANCRAIVCKCVSPPHITPONDIGSVTV
VPRYVAQSRVLTEELDVSTCRFSKTTLYCRSILTRPLPTLIASCLSGKYDDCQYTTEIGALSSRFITVNGGVLANCRAIVCKCVSPPHIIPQONDIGSVTV

IDSSICKEVVLESVQLRLEGKLSSQYFSNVTIDLSQITTSGSLDISSEIGSINNTVNRVDELIKESNEWLNAVNPRLVNNTHINVLCVLAALIIVWLIAL
IDSSICKEVVLESVQLRLEGKLSSQYFSNVTIDLSQITTSGSLDISSEIGSINNTVNRVDELIKESNEWLNAVNPRLVNNTJIMVLCVLAALIIVWLIAL

TVCFCYSARYSAKSKQMRGAMTGIDNPYVIQSATKM
TVCFCYSARYSAKSKQMRGAMTGIDNPYVIQSATKM

Endodomain

Endodomain Transmembrane

MDFPSRENLAAGDISGRKTWRLLFRILTLSIGVVCLAINIATIAKLDHLDNMASNTWTTTEADRVISSITTPLKVPVNQINDMFRIVALDLPLOMTSLQOK
MDFPSRENLAAGDISGRKTWRLLFRILTLSIGVVCLAINIATIAKLDHLDNMASNTWTTTEADRVISSITTPLKVPVNQINDMFRIVALDLPLOMTSLOK

ENSQVGFLAESINNVLSKNGSAGLVLVNDPEYAGGIAVSLYQGDASAGLNFQPISLIEHPSFVPGPTTAKGCIRIPTFHMGPSHWCYSHNITIASGCQDA
Epg§SOVGFLAESINNVLSKNGSAGLVLVNDPEYAGGIAVSLYQGDASAGLNFQPISLIEHPSFVPGPTTAKGCIRIPTFHMGPSHWCYSHNITIASGCQDA

SHSSMYISLGVLKASQTGSPIFLTTA VDDNINRKSCSIVASKYGCDILCSIVIETEREDYRSDPATSMIIGRLEFENGSYTESKINTGSIFSLESANY
SHSSMYISLGVLKASQTGSPIFLTTASELVDDNINRKSCSIVASKYGCDILCSIVIETENEDYRSDPATSMIIGRLEFEFNGSYTESKINTGSIFSLESANY

PAVGSGIVVGDEAAFPIYGGVKONTWLENQLKDFGYFTHNDVYKCNRTDIQQTILDAYRPPKISGRLWVQGILLCPVSLRPDPGCRLKVENTSNVMMGAE
PAVGSGIVVGDEAAFPIYGGVKONTWLFNQLKDFGYFTHNDVYKCNRTDIQQTILDAYRPPKISGRLWVQGILLCPVSLRPDPGCRLKVENTSNVMMGAE

ARLIQVGSTVYLYQRSSSWWVVGLTYKLDVSEITSQTGNTLNHVDPIAHTKFPRPSF@RDACARPNICPAVCVSGVYQDIWPISTATNNSNIVWVGQYLE
ARLIQVGSTVYLYQRSSSWWVVGLTYKLDVSEITSQTGNTLNHVDPIAHTKFPRPSFIR§RDACARPNICPAVCVSGVYQDIWPISTATNNSNIVWVGQYLE

AFYSRKMPRIGIATQYEWKVTNQLENSNTEGGYSTTTCFRNTKRDKAYCVVISEYADGVEGSYRIVPQLIEIRTTTGKSE
AFYSRKPBPRIGIATQYEWKVTNQLEFNSNTEGGYSTTTCFRNTKRDKAYCVVISEYADGVFGSYRIVPQLIEIRTTTGKSE
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Figure S2. Analysis of chimeric NDVs gnome stability.

(A) Summary of sequenced samples. (B) Comparison of gene sequences
In each sample. (C) Comparison of gene sequences between the viruses
used in each study.
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Figure S3. INF-y expression was detected in infected cells with
recombinant NDVs + IFN-y.

Cells infected with each virus at an MOI of 0.5 were stained
using anti-NDV antiserum (green), INF-y antibody (red), and
Hoechst 33342 (blue; nuclei). Scale bar: 50 pum
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Figure S4. HEp-2 cells proliferation was modified by RPMI11640
medium.

(A) Schema of the killing assay in Fig. 4. After addition of PBMC, the
culture medium was changed to RPMI11640 medium. (B) Schema of the
cell viability assay under the killing assay conditions. (C) Cell viability
was evaluated by MTT assay at 0 and 24 hours post medium change.



Table S1. Primer sets used in this study.

Primer set

Primer

Sequence

NDV F + NDV HN

Forward
Reverse

5-TGACCAGCACATCTGCTCTC-3'
5'-AGCCAAGGTCACTACTGTTA-3

NDV F + APMV2 HN

Forward
Reverse

5-TGACCAGCACATCTGCTCTC-3’
5-TGATGTCATCTGCAGAGGTA-3

APMV2 F + APMV2 HN

Forward
Reverse

5’-ACGACATTGGCTCCGTAACA-3
S-TGATGTCATCTGCAGAGGTA-3’

NDV 6001 + NDV 6180

Forward
Reverse

5-GAAAATCAAGCGCCTTGC-3
S-TCCTTAATGTAGCTAG-3’




	2023.1.27 Supplementary Figs.pdf
	2023.1.27 Supplementary Figs.pdf
	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9

	Supplementary Fig 2B
	スライド 1
	スライド 2
	スライド 3
	スライド 4


	2022.12.29 Supplementary Figs.pdf
	スライド 6


