
Partial sequences of the plasmids used in the study as determined by automated DNA sequencing.  The relevant parts 

of the vector sequences carry the whole hPol coding region with the flanking regulatory sequences corresponding 

roughly to the SspI-BglII lacZ fragment of the plasmid pWSK29 the sequence of which is publicly available (GenBank 

accession number AF016889).  The remaining vector backbone which sequence is not shown comes from the plasmid 

pLG339 [21]. 

 

pYG8626: 

GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 

AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 

TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTTTTGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCCGTAGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGATGAAGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 

CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 

ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 

CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 



GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 

TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 

GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 

TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATAGCCCGAGCAAACCGTCACTGCCGTTTCAGACCAGCCA 

GAGCACCGGCACCGAACCGTTTTTTAAACAGAAAAGCCTGCTGCTGAAACAGAAACAGCT 

GAATAATAGCAGCGTTAGCTCTCCGCAGCAGAATCCGTGGAGCAATTGTAAAGCACTGCC 

GAATTCTCTGCCGACCGAATATCCGGGTTGTGTTCCGGTTTGTGAAGGTGTTAGCAAACT 

GGAAGAAAGCAGCAAAGCAACACCGGCAGAAATGGATCTGGCACATAATAGCCAGAGCAT 

GCATGCCAGCAGCGCCAGCAAAAGCGTTCTGGAAGTTACCCAGAAAGCAACCCCGAATCC 

TAGCCTGCTGGCAGCAGAAGATCAGGTTCCTTGCGAAAAATGTGGTAGCCTGGTTCCGGT 

TTGGGATATGCCGGAACACATGGATTATCATTTTGCCCTGGAACTGCAGAAAAGCTTCCT 

GCAGCCGCATAGCAGCAATCCTCAGGTTGTTAGCGCAGTTAGCCATCAGGGTAAACGTAA 

TCCGAAATCTCCGCTGGCATGTACCAATAAACGTCCGCGTCCGGAAGGTATGCAGACCCT 

GGAATCTTTTTTTAAACCGCTGACCCACTAAGCGGCCGCACGTGATCCGGCTGCTAACAA 

AGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCT 

TGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATA 

TCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGT 

GAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCT 

GGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC 

GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGAC 

GCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCT 

ACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACG 

TTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGT 

GCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA 

TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGA 

CTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAA 

GGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAAC 

GCGAATTTTAACAAAAT 



 

pYG8636: 

GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 

AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 

TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTTTTGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCCGTAGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGCCGCGGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 

CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 

ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 

CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 

GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 

TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 



GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 

TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATAGCCCGAGCAAACCGTCACTGCCGTTTCAGACCAGCCA 

GAGCACCGGCACCGAACCGTTTTTTAAACAGAAAAGCCTGCTGCTGAAACAGAAACAGCT 

GAATAATAGCAGCGTTAGCTCTCCGCAGCAGAATCCGTGGAGCAATTGTAAAGCACTGCC 

GAATTCTCTGCCGACCGAATATCCGGGTTGTGTTCCGGTTTGTGAAGGTGTTAGCAAACT 

GGAAGAAAGCAGCAAAGCAACACCGGCAGAAATGGATCTGGCACATAATAGCCAGAGCAT 

GCATGCCAGCAGCGCCAGCAAAAGCGTTCTGGAAGTTACCCAGAAAGCAACCCCGAATCC 

TAGCCTGCTGGCAGCAGAAGATCAGGTTCCTTGCGAAAAATGTGGTAGCCTGGTTCCGGT 

TTGGGATATGCCGGAACACATGGATTATCATTTTGCCCTGGAACTGCAGAAAAGCTTCCT 

GCAGCCGCATAGCAGCAATCCTCAGGTTGTTAGCGCAGTTAGCCATCAGGGTAAACGTAA 

TCCGAAATCTCCGCTGGCATGTACCAATAAACGTCCGCGTCCGGAAGGTATGCAGACCCT 

GGAATCTTTTTTTAAACCGCTGACCCACTAAGCGGCCGCACGTGATCCGGCTGCTAACAA 

AGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCT 

TGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATA 

TCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGT 

GAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCT 

GGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC 

GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGAC 

GCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCT 

ACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACG 

TTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGT 

GCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA 

TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGA 

CTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAA 

GGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAAC 

GCGAATTTTAACAAAAT 

 

pYG8633: 

GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 

AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 



AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 

TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTTTTGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCCGTAGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGATGAAGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 

CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 

ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 

CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 

GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 

TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 

GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 

TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATTAAGCGGCCGCACGTGATCCGGCTGCTAACAAAGCCCG 

AAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGC 



CTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATATCAAGC 

TTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTGAGTCG 

TATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTT 

ACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAG 

GCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCC 

TGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTT 

GCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCC 

GGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTA 

CGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCC 

TGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTG 

TTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATT 

TTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAAT 

TTTAACAAAAT 

 

pYG8637: 

GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 

AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 

TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTGCGGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCCGTAGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGATGAAGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 



CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 

ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 

CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 

GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 

TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 

GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 

TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATAGCCCGAGCAAACCGTCACTGCCGTTTCAGACCAGCCA 

GAGCACCGGCACCGAACCGTTTTTTAAACAGAAAAGCCTGCTGCTGAAACAGAAACAGCT 

GAATAATAGCAGCGTTAGCTCTCCGCAGCAGAATCCGTGGAGCAATTGTAAAGCACTGCC 

GAATTCTCTGCCGACCGAATATCCGGGTTGTGTTCCGGTTTGTGAAGGTGTTAGCAAACT 

GGAAGAAAGCAGCAAAGCAACACCGGCAGAAATGGATCTGGCACATAATAGCCAGAGCAT 

GCATGCCAGCAGCGCCAGCAAAAGCGTTCTGGAAGTTACCCAGAAAGCAACCCCGAATCC 

TAGCCTGCTGGCAGCAGAAGATCAGGTTCCTTGCGAAAAATGTGGTAGCCTGGTTCCGGT 

TTGGGATATGCCGGAACACATGGATTATCATTTTGCCCTGGAACTGCAGAAAAGCTTCCT 

GCAGCCGCATAGCAGCAATCCTCAGGTTGTTAGCGCAGTTAGCCATCAGGGTAAACGTAA 

TCCGAAATCTCCGCTGGCATGTACCAATAAACGTCCGCGTCCGGAAGGTATGCAGACCCT 

GGAATCTTTTTTTAAACCGCTGACCCACTAAGCGGCCGCACGTGATCCGGCTGCTAACAA 

AGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCT 

TGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATA 

TCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGT 

GAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCT 

GGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC 

GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGAC 



GCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCT 

ACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACG 

TTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGT 

GCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA 

TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGA 

CTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAA 

GGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAAC 

GCGAATTTTAACAAAAT 

 

pYG8638: 

GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 

AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 

TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTTTTGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCCGTGGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGATGAAGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 

CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 

ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 



CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 

GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 

TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 

GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 

TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATAGCCCGAGCAAACCGTCACTGCCGTTTCAGACCAGCCA 

GAGCACCGGCACCGAACCGTTTTTTAAACAGAAAAGCCTGCTGCTGAAACAGAAACAGCT 

GAATAATAGCAGCGTTAGCTCTCCGCAGCAGAATCCGTGGAGCAATTGTAAAGCACTGCC 

GAATTCTCTGCCGACCGAATATCCGGGTTGTGTTCCGGTTTGTGAAGGTGTTAGCAAACT 

GGAAGAAAGCAGCAAAGCAACACCGGCAGAAATGGATCTGGCACATAATAGCCAGAGCAT 

GCATGCCAGCAGCGCCAGCAAAAGCGTTCTGGAAGTTACCCAGAAAGCAACCCCGAATCC 

TAGCCTGCTGGCAGCAGAAGATCAGGTTCCTTGCGAAAAATGTGGTAGCCTGGTTCCGGT 

TTGGGATATGCCGGAACACATGGATTATCATTTTGCCCTGGAACTGCAGAAAAGCTTCCT 

GCAGCCGCATAGCAGCAATCCTCAGGTTGTTAGCGCAGTTAGCCATCAGGGTAAACGTAA 

TCCGAAATCTCCGCTGGCATGTACCAATAAACGTCCGCGTCCGGAAGGTATGCAGACCCT 

GGAATCTTTTTTTAAACCGCTGACCCACTAAGCGGCCGCACGTGATCCGGCTGCTAACAA 

AGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCT 

TGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATA 

TCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGT 

GAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCT 

GGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC 

GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGAC 

GCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCT 

ACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACG 

TTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGT 

GCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA 

TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGA 



CTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAA 

GGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAAC 

GCGAATTTTAACAAAAT 

 

pYG8639: 

GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 

AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 

TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTTTTGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCGCGAGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGATGAAGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 

CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 

ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 

CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 

GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 



TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 

GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 

TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATAGCCCGAGCAAACCGTCACTGCCGTTTCAGACCAGCCA 

GAGCACCGGCACCGAACCGTTTTTTAAACAGAAAAGCCTGCTGCTGAAACAGAAACAGCT 

GAATAATAGCAGCGTTAGCTCTCCGCAGCAGAATCCGTGGAGCAATTGTAAAGCACTGCC 

GAATTCTCTGCCGACCGAATATCCGGGTTGTGTTCCGGTTTGTGAAGGTGTTAGCAAACT 

GGAAGAAAGCAGCAAAGCAACACCGGCAGAAATGGATCTGGCACATAATAGCCAGAGCAT 

GCATGCCAGCAGCGCCAGCAAAAGCGTTCTGGAAGTTACCCAGAAAGCAACCCCGAATCC 

TAGCCTGCTGGCAGCAGAAGATCAGGTTCCTTGCGAAAAATGTGGTAGCCTGGTTCCGGT 

TTGGGATATGCCGGAACACATGGATTATCATTTTGCCCTGGAACTGCAGAAAAGCTTCCT 

GCAGCCGCATAGCAGCAATCCTCAGGTTGTTAGCGCAGTTAGCCATCAGGGTAAACGTAA 

TCCGAAATCTCCGCTGGCATGTACCAATAAACGTCCGCGTCCGGAAGGTATGCAGACCCT 

GGAATCTTTTTTTAAACCGCTGACCCACTAAGCGGCCGCACGTGATCCGGCTGCTAACAA 

AGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCT 

TGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATA 

TCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGT 

GAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCT 

GGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC 

GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGAC 

GCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCT 

ACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACG 

TTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGT 

GCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA 

TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGA 

CTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAA 

GGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAAC 

GCGAATTTTAACAAAAT 

 

pYG8640: 



GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 

AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 

TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTTTTGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCAAAAGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGATGAAGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 

CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 

ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 

CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 

GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 

TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 

GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 



TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATAGCCCGAGCAAACCGTCACTGCCGTTTCAGACCAGCCA 

GAGCACCGGCACCGAACCGTTTTTTAAACAGAAAAGCCTGCTGCTGAAACAGAAACAGCT 

GAATAATAGCAGCGTTAGCTCTCCGCAGCAGAATCCGTGGAGCAATTGTAAAGCACTGCC 

GAATTCTCTGCCGACCGAATATCCGGGTTGTGTTCCGGTTTGTGAAGGTGTTAGCAAACT 

GGAAGAAAGCAGCAAAGCAACACCGGCAGAAATGGATCTGGCACATAATAGCCAGAGCAT 

GCATGCCAGCAGCGCCAGCAAAAGCGTTCTGGAAGTTACCCAGAAAGCAACCCCGAATCC 

TAGCCTGCTGGCAGCAGAAGATCAGGTTCCTTGCGAAAAATGTGGTAGCCTGGTTCCGGT 

TTGGGATATGCCGGAACACATGGATTATCATTTTGCCCTGGAACTGCAGAAAAGCTTCCT 

GCAGCCGCATAGCAGCAATCCTCAGGTTGTTAGCGCAGTTAGCCATCAGGGTAAACGTAA 

TCCGAAATCTCCGCTGGCATGTACCAATAAACGTCCGCGTCCGGAAGGTATGCAGACCCT 

GGAATCTTTTTTTAAACCGCTGACCCACTAAGCGGCCGCACGTGATCCGGCTGCTAACAA 

AGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCT 

TGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATA 

TCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGT 

GAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCT 

GGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC 

GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGAC 

GCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCT 

ACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACG 

TTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGT 

GCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA 

TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGA 

CTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAA 

GGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAAC 

GCGAATTTTAACAAAAT 

 

pYG8633: 

GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 

AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 



TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTTTTGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCCGTAGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGATGAAGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 

CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 

ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 

CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 

GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 

TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 

GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 

TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATTAAGCGGCCGCACGTGATCCGGCTGCTAACAAAGCCCG 

AAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGC 

CTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATATCAAGC 

TTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTGAGTCG 



TATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTT 

ACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAG 

GCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCC 

TGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTT 

GCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCC 

GGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTA 

CGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCC 

TGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTG 

TTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATT 

TTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAAT 

TTTAACAAAAT 

 

pYG8634: 

GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 

AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 

TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTTTTGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCCGTAGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGATGAAGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 

CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 



ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 

CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 

GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 

TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 

GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 

TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATGGCGGTGGTGGTGGTCAGATGGAACGTCAACTGGTGCT 

GGGTCTGTAAGCGGCCGCACGTGATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTGAGTT 

GGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTT 

GAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATATCAAGCTTATCGATACCGTCG 

ACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCA 

CTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGC 

CTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGC 

CCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCATTA 

AGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCG 

CCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAA 

GCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCC 

AAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTT 

CGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACA 

ACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCC 

TATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT 

 

pYG8635: 

GATCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCT 

TTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG 



AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA 

TGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTG 

GCGGCCGCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGAATCACAA 

AGTGGATCATCATCATCATCATCATCATCATCATCACACCATGGGCCATATGGCAACCGG 

TCAGGATCGTGTTGTTGCACTGGTTGATATGGATTGCTTTTTTGTTCAGGTTGAACAGCG 

TCAGAATCCGCATCTGCGTAATAAACCGTGTGCCGTTGTTCAGTATAAAAGCTGGAAAGG 

TGGTGGTATTATTGCAGTTAGCTATGAAGCACGTGCATTTGGTGTTACCCGTAGCATGTG 

GGCAGATGATGCAAAAAAACTGTGTCCGGACCTGCTGCTGGCACAGGTTCGTGAAAGCCG 

TGGTAAAGCCAATCTGACCAAATATCGTGAAGCAAGCGTGGAAGTTATGGAGATTATGAG 

CCGCTTTGCAGTTATTGAACGTGCAAGCATTGATGAAGCCTATGTTGATCTGACCAGCGC 

AGTTCAGGAACGTCTGCAGAAACTGCAGGGTCAGCCGATTAGCGCAGATCTGCTGCCGAG 

CACCTATATTGAAGGTCTGCCGCAGGGTCCGACCACCGCAGAAGAAACCGTTCAGAAAGA 

AGGTATGCGTAAACAGGGTCTGTTTCAGTGGCTGGATAGCCTGCAGATTGATAATCTGAC 

CTCACCTGACCTGCAGCTGACCGTTGGTGCAGTTATTGTTGAAGAAATGCGTGCAGCAAT 

TGAACGTGAAACCGGTTTTCAGTGTTCTGCCGGTATTAGCCATAATAAAGTTCTGGCAAA 

ACTGGCATGTGGTCTGAATAAACCGAATCGTCAGACCCTGGTTAGCCATGGTAGCGTTCC 

GCAGCTGTTTAGCCAGATGCCGATTCGTAAAATTCGTAGCCTGGGTGGCAAACTGGGTGC 

AAGCGTTATTGAAATCCTGGGCATCGAATATATGGGTGAACTGACCCAGTTTACCGAAAG 

CCAACTGCAGAGCCATTTTGGTGAAAAAAATGGTAGCTGGCTGTATGCAATGTGTCGTGG 

TATTGAACATGATCCGGTTAAACCGCGTCAGCTGCCGAAAACCATTGGTTGTAGCAAAAA 

CTTTCCGGGTAAAACCGCACTGGCAACCCGTGAACAGGTTCAGTGGTGGCTGCTGCAGCT 

GGCCCAGGAACTGGAAGAACGTCTGACCAAAGATCGCAATGATAATGATCGTGTTGCAAC 

CCAGCTGGTTGTTAGCATTCGTGTTCAGGGTGATAAACGTCTGAGCAGCCTGCGTCGTTG 

TTGTGCACTGACCCGTTATGACGCACACAAAATGAGCCATGATGCCTTTACCGTGATTAA 

AAATTGCAATACCAGCGGTATTCAGACCGAATGGTCACCGCCTCTGACCATGCTGTTTCT 

GTGTGCAACCAAATTTAGCGCAAGCGCTCCGAGCAGCAGCACCGATATTACCAGCTTTCT 

GAGCAGCGATCCGTCAAGCCTGCCGAAAGTTCCGGTTACCAGCAGCGAAGCAAAAACCCA 

GGGTAGCGGTCCGGCAGTTACCGCAACCAAAAAAGCAACCACCTCCCTGGAAAGCTTTTT 

TCAGAAAGCAGCCGAACGTCAGAAAGTTAAAGAAGCAAGCCTGAGCAGTCTGACCGCACC 

GACCCAGGCACCGATGAGCAATGGTGGTGGTGGTGGCAAAGAAGCCCAGCTGGATCTGTT 



CGACAGCTAAGCGGCCGCACGTGATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTGAGTT 

GGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTT 

GAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATATCAAGCTTATCGATACCGTCG 

ACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCA 

CTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGC 

CTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGC 

CCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCATTA 

AGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCG 

CCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAA 

GCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCC 

AAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTT 

CGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACA 

ACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCC 

TATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT 


