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Identification of potential new PGBDs

• Synteny analysis

• Substitution rate analysis

• Searches of introns and loss of TIR

• Protein Sequence alignment of Tnp_1_7 domain with PRALINE
• Phylogenetic tree construction with RaXML

Queries: protein sequences
• HsPGBD1-5 (Homo sapiens)
• BflPGBD5 (Branchiostoma floridae)
• PmaPGBD5 (Petromyzon marinus)
• KOBUTA (Xenopus sp.)
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Queries: : protein sequences

• New PGBD

1 - Search for the closest pble relatives of  PGBD queries è identification of pble candidates
2 - Search for new pgbd genes è identification of new pgbd genes
3 - Search for the closest pble relatives of new PGBD queries è identification of pble candidates
4 - Validation of each PGBD with its closest pble relatives using phylogeny

Supplementary Data 1:  Graphic representation of the data mining process to inventory pgbd genes and their closest pble relatives.



Supplementary data 2. : Localization of PGBD3 and PGBD4 ORFs and respectively MER85 and MER75.  
Fasta sequences of localization of PGBD3 and PGBD4 genes. PGBD3 sequence is reversed (complementary strand). 
ORF of genes is underlined in green and TIR of the element are in bold. For PGBD3, the first bold sequence 
corresponds to position 1 to 43 of MER85 and the second to the positions 39 to 140. For PGBD4, the first sequence is 
for positions 68 to 341 of MER75 and the second one is the positions 379 to 514. TSD were not identified for MER75. 
 
>NC_000010.11:49515105-49524281 Homo sapiens chromosome 10, GRCh38.p13 Primary 
Assembly (PGBD3) 
ACATCTTTAACCCATTTATGTCTGAGGTTACAATTTTTTGAATTTTTGCATGAAATTCATATATGTTACC 
TAGAAAAATTCAAGGAACAAAAATTTGAAGAGAAAAAAAAATTTATTATGTTCCATTGTTATGTGACGTT 
CCAAAATTGGAACACTAGGCAAAACCACTGCTACACTGTACATAATGTATAAAACTATGTTTCTTATCTC 
AGGAGGTGGTGACACCTGCTATTCAGTGTGATATTCAACGGAACACTTCACATGTAAGGCAACATCACAT 
TTTTCACATCGAAAAGTTGTGTTCTTATGACATTCAGCGCATCGCGTTTGCTTTCCCTGTTTGACTATCA 
CATGATTTATGCCATCATAACGTGAGTCAATGTTACGCTTCTGAGGTCTTCCTTTTTGGCCAGGTTCTGG 
AGGATGACCATGGGTCTCCAGATAATGGCATACCACACGTCGACGAAACTCCAGAAAATCCACTGGTTTC 
TCATCATATGTTTTATGCAATTGCCAAGCATTTTGTAAGACCAGTTCGAAACAGAACAAAAGAGGGCTTG 
AATACCATTTCTTTCCACGGATTGATGCCCGATACTTATCAATGTTTTCATCAGCTCTGTCTACGCCTCC 
CATGAACTGGTTATACACTTTGATCATGTTTGGCTGCTGAACTTGTATCTTCTTTTTCAGTTTCTGGGAG 
TAACGACTGACAAGACACAGGGGATGGATACCAGCACCAGATGAGGCAACAGTGACAACACTGTTATCAT 
TCCATCTGCAGACAATATTGCCTTTGCCATCAATTCGATAATCAAATGTGCCTCTTTCTTTTTTCTTTAA 
AGCTACATCTGATTCCAGTGGAACTCTGTCAATGTGATCCTTTCTCACTGTACCTGTTGCCTGATGTCCC 
ATTGAACTGAGCTTATCAAGAAGTGCAATACTGGTGAAAAAGTTATTGAATACAAAATGGTATTGTCCAG 
GGTGTGCCTCTGTAAGTGCCTCACTAAACTGAAGGACAAGTGACGCACCGACACCATATTCCTCATGTTT 
AGTATTTGGGTTTTTACCCTGATACGGCTGAAACCAGCAAATGTAGCCCAGACAGGTGGCACCACACCAA 
AACTTATAGCCAAACCGAATGGGCTTTCCCCGAATAAATTGTTTGCACCCGTGACGACCAAAATAAGGAA 
CCATGAATTCATCAAAGCTGAAATATGTTTCATTTGGAACAAATTTCATGCATCTCTCATTAAGTTTGCT 
TATGAGAGGTCGCAATTTGGAAAATTTGTCCACTGGATCCAAATTTGCATTGTCAGCAACATGCAAATTA 
GAAAATATAGTTTCAAACCGGTCACGTCTCATGGCAGCACTAACCAGTACATTATGCACATCTGTTCTTT 
GTTCCCAAAACATACGCCTTCTAGGAACTGAGACATAACCACTCAGAAAAATAATTCCCAGAAAACATTT 
GAATTCAGAGCTAGTCAAGCCAAGATGTACACCTTTACTGCAAGCATATAAGTTGGAGTACTTGACAATG 
AGTTCAATGACCTCGTCATCAAGAAAAAGTTCAAGAATTTCTGTGGGAGTTCTCATTACGGTGAAGAAAT 
CGTTTGGTGGTGCTGTAACTCTACCTGCTACGGGTTGTACAGTTAGGTCGGCTTTTTTCCATTTGCAAAG 
AATTTTTGTCATTTTCCTCCTCCTTGATGGTGGAGGTTGCTGCACAGTAAACGTAGATGGAACTTCATCA 
GGAGAGTCATCTTTAGGTGCGTATGAGGGATCATCTGAGTCAGACTCAGCATCAGAGCCATCTTGAATAA 
GATACGCAGCTGTGTGCAACAAAGAACCTGGCAGATTATTTATTGTTCCACCTTCTTCATCTCCTGATTC 
CTCATCAGAAACAGGTGCTGTAGCATTTTCAGGTGGTTGTATCACTATAGCACTTGCTTCTATGCTGTCA 
TCTGTCTCTAAAAGGTCAGTTATTTCATGTAAACTTAGTGTTCGAGGCATCTTGGGACTAAAACGGAAAA 
AAGGTATTATTAGTCCTAGTGGTAGTGGTTTTGCCTAGTGTTCCAAAAATGGAACATGAAAAATGTCAAA 
CCCATAACTAATGCAATAATAATACTTTCTGTATTTTCTTTTTACCGCACAATAGCATAACTAGTAGAGA 
AGTTATTTCTTAAAAATTACTAGTATAGGATGTAGTGCAGTAAAGTTATATGTACCTGTCTTTGGATACT 
CAAAAATGTTTCTGAAAACTCACATCACTTTTTGACAAGCTCCCAGCATGCCAGTATCTGTAGCAGTAAC 
TAACTCTGTGCACCAAGTGATAACATGTACCCTCAGGAGGCAGACATGTGTGAAAAATCAGACCTTGGCA 
ATGACCTTGAGCAGTAGGGCATGAATAACTCCCACATGCTTAGCGTTCCAATAATGGAACACTAGGCATA 
AATAGGTTTTAAAAGTGTAACTTTTTCTTTCAACTTATAGATTCCTAAAAGAAAATGAACACAGTCTTCT 
TTCTTTTTTTTTTTTCTCTCAGGCTCCAGTGATCCACCCACCTCAGCCTCCTGGGTAGCTGGGACTACAG 
GCGCACATCACCACACCCAGCTAACTTTTTCTATTTTTGGGGTTTCACCATGTTGCCCAGGCTGGTCTCG 
AACTCTTGAGCTCAAGCAATCCTCCTGCCTTGGCCTCCTAAAGTGCTGGGATTACAGGTATGAGCCATTG 
TGCCCGGCCAGGCTTATTTCTTGAGAAAAATGAACTCTCAGAGATGTTAAGAACATTCTTAAAATAATTG 
TATTTAGGTTTCTGGATAAAATCTCAAACTTTTACTAAATTCAGATTTTGGGAGAGTTTTGTTTTTTCTC 
TTTAATTTGGGCTTTAAAAAAAAGGCACAATCAAATCAACCTCCACATTGTGAGTTGGCCTTTGCCGAAG 
CACAGCCTAAAATTGCTAAATCCTCATCGGGTGCAAACCAGGATCCAACTGAAGGACAGACAGGACAATC 
CCAGTGCAAACAGGTGCTAGACAGAAGGGAGAAGTTCCCAGAAGACAATAAAATGGAGACAGGCTGTGAG 
GTTGGTGGTTCTCAGGGCACTGCCTTTAGAAGCATTTCAGGATAGGAATGGGACATTGGGTTGGAGTTGG 
CCCCCATCAAGTGGAGGGAGAAACCAGGCACTGAAACAATGCTTGTCCGAGTCTGCTGCAGCAAACCAAG 
CTGCGAGATCACTCTCATGTGTCCCACACCACCTTCAGACCCCTTCTCCTTCTCCAAGCCCTTCCACTGA 
CTGCTGCCTTGAGCAAATGACTTCATCTCTCTGGGCTCAAAGTCCTATCTCCTGGGTGGCTGTAAGGATT 
AAACGAATTAACCTATATAACAAGAAGAACCACAAGAACCACTAAGTCGTACGCATTCAAACATGTCAGC 
CATCATTGTTCTTGTGCACCACTCCCGCCCCTGCCCCCACCTCCACTTGATGCCACCTTTGCTCAGGCCC 
TAAAGGCTGCAACGTTCCAAATCCACAAGACTCTCTTCATAACAGTCATTCTACTTGGCTTGACCCCTAG 
CATCTGAAATGCTGACAGCTCCCTCCTCAGAACAGTGGATGTGCACAACCCAACCCTCCCAAGCCAGGGT 
TCAATGGGGCCCTGGCCACAGAGGCCCAGTGCTCAGGGGAAGGACAATGAAGAGTATTATCTTCGCAGGA 
GATTATGTCTCACAGACTATTAGAAGACATTCTGTAAGACTTACACAATGAATGGAATCTTTATCACCCC 
TTTACATCTCAGAGTTACTCATGTAAAAAAGGTAAAAAATAGGGCACAAGAAAAACCTTTAGGATCAAAA 
ATTTATTAAAAACCAATTATATCAACAGGCATCAAGTCTACAGATTCAGGTTACACCAGACCATGAAGTA 



AATTCTGTCCCCATCCACACCATACTTGCCAGGTCTTCTAGACTCCTGAGCCATCTCCCTATATCCTCAT 
CCAAATTCCCAGATTACAGGCTTAGGTTTTTGGTTTGGTTTTCAGTCCAATGGAGGTGGGGGCAGCTATG 
TGTTGATTTTTGGCACCACCCTGTGGTCATACCTAAATATTGCACCTTCTACTCAATCCCACAAAGGGAA 
GGAAACATGTATGTAGAGGGCCCAGCCGACTTCAAATCTCAGCTCTACTTCACAGTAAAACTGTGGGCAA 
GCCAATTAACTGGAGGGGCCGTGATTATAACCATGTAAAGATGTGTATTCACAGAACCAAAGACTGGAAT 
GACATGTAGAAAATAAAAACATAAAAGAGGTCATTTTTTCATCTTAATATTGTTGTCATACTTTTACAAT 
AAAAATAGGGACTCATCAGAAGTGCTGAAAGGTGGCGAGGGAGCCTTCAAACCATGCAGAGGAACCAACT 
CAAATCCACTTCAGGCTATGCATTTAGCAGCTTAGCCCAATGCACCAGGTCATCTGAGGAGACTCAGGCA 
CCGCCTACTGAAGAGTCCGTTTCTGAACTCCCCACTATGTTTCCCTGATCGGGGTGGGCATGGGTCGGGG 
ATTTATCCCAGAGGCAATTATTTGCTGAGTGTGGGCCATAGTAAAGAAAAAAGCATTACATTCTCAAGCC 
TCAACATCCTTACCAACAATGCTTCCCAACTGCCTCAAAGCTCTCCTAAATGAGAACATAGTTCTTTCTG 
AGCAAGGTCCTGTGGACCATGAAGAATGTCACCAAGCTCCCCTCAGAGTCAGCGGGAGCTCAGCCAAAGC 
ACAAGTGCAGTGCCCAGCTCCTCCCACTCTGCACCTGCTGCCTCAGACTCCCCACGCTGAGCCCAGGCCC 
CTACCCTCTGAAGGTGTTTCCCATGTGATTCTGACACACACACCCCACAAGAACCAGATGATCTATGACA 
TACAGCATTTAGCTAAGGCTCCCTGCCAGGCCCTCCCCTGTGTACATACAACTGTGCAGGGCACATAAAA 
GAGGATTTTTGAGAAACTGATATACAAACTGCATCAGCCAAAAGCTGCAGCCCCAAAAAAGAGAAATACA 
TAAGACTGACTTATTTCCATCCCTAGCTCCCAAACCTGACAGTGATCAGAGCCATCTGGGAACATTTTTT 
AAAAGTCCTGCCCGGTGACCCCACGCTACACTTCCTAAGTCAGCGTCTCCAGTGTTAGGGGCTCCCAGTG 
ACACTGCATAATCAGTCTGTGGGTGGGGAAGCTTTGCTCTCGTCTGTGCTCGTTGCCCTCACTGTAGTCT 
GCGAGGGCAGCAACTTAAATAGTAACTGCCGATACATGAAAATAGAGTAAGAACTTGGGGGAATGAGTTT 
AAGTCAAATGATAAACACTAACCCTAGTCCTGCCAGCAAGAAGAGACAAAAACATATCTGGAAATGCATT 
TTCTCACTCAGGATGCAACCCATCTATGCCCTGCAGCCTGACCAAGCAGTGCTGACCACTGCTGGACAAA 
GAGGCAGGAGTCAGTGACATCTGTTTTATTATGTCAAGGCTGGCAAATACCTAGCATGAATGTTGCTAGT 
TCCCCACTGTGCCTATGATAGACATCACTAAGGAACTGCACACTCTTCCCAATCCACCCAAACAGGGCCT 
CGGAGCCCCCTGAATAGACTACCACTCCCCAGAAATCAGAGCTGGCTGGAAAGTGAAGCCCACCTGCCCT 
CCCTGTCCTCAGCCTCTCTGCACATTGTGGCATCACACCAACCTCCAAGGCAATCCAAATGAGAACCCTG 
AGGAAATAATGTGCCTCCAAAGCAAAGCAAATTCCTTCCCTTCTCAATGATGCACCTGGAGTTTAGGGGC 
AAATGCGTAACATTGTTAATTTGGATAAGGGTCATATTAATATATCTGAGCCACCCAACAAGACAAGGCC 
CTGCACTGGATGAACTTCCCCAACAGTCTCTCCCAAATGCCTCAGTCTGAATTCATTATTCCCTTCACAC 
TTGGTTAGGTCCTATTTGTGCCCAAGTCTATTAACAGACTGCAAATTTTTTGCCAGAAACCCTTGAAGCC 
AGTCCAAGGATGCAGACATGCATTGTTGACATGAAAGCAAAGATAAAGCTATGGAGGCTTACCTCGAATA 
TGGCAACTGGGAAGTGAATCAATAACATGGAGGTAACAAGGACTGGGGACAAGCGACCTGATCTTTATCA 
CCCTGAAGGGGAAAGGTTCACATGAAATGTTTGGTCTTCTGGGCCACACAGGGCTGTCTTGGCTGCACAG 
CCTGTACTAGGTAAGCAGCATGTAGGTGCTCACCGGGAACCCACATCACTCAAACACTGAAGGTGTGTTA 
GTCCTAATCTTTATTTGGCACCCGGAGCTCCCAGGCCCACAATGTGCAAAGCAGTAGTATATTTTAAGAA 
AGCACTAGACCTCACAACCAACAGCCATAAGCAAATGGAAACCGTGGTAGCACAAAGTAAAATGAAAAAA 
TAATGTATGTTTTACAAGACCTGTATACCACTGACCATAGAACCGACAGAACATTTACTTCTAAGCAGTG 
GCTCATCCATCCTGTATGACATGAAAGGGTATGAAAACCAGGGAACCCACTGAGGAGTCAGCCTCCAGAT 
ACAGTTCAGTGCAGAGGAGGAGGCAGGAGAAACACATGAGAAGGGGGAATACACGGTTTGAAAAATGGTT 
AAAACTTCAAAGACTGAGCTGAGGGCTTGAGCCAAATGAAGGAAAGCAGGATCCAAAGGGCGACTGCCCA 
GTTCCATTAAAAAAGCTATGGAAAGGGCTTGACGGAAAATTCCTAGTAAGTATCAGCTAAAACAAAGGCA 
CCTAGTTAGGGTGAACCTAGTGCCAGTGAAAGGCCGATGGCTCTCAAGCTGAGAGAATAAAGAGGATGAG 
ATATCCAGAAGTCACCCACTCTCACTTCCTAGAGTTGAAAAGAGCATTATAATTAACAGGCTATACCCTC 
AGTAAAAGGTGTTAAGTTCAGCAAAGGGTGCCTACCCTGGGAACTACTCCTAAATTCTAACCACTAAAAA 
AAAACTAATTTTCTATGTTGTAAACTCTATGACTTTATTCTAATCATCCATCGTCAAACCACTGCTAAGA 
CAAGCAACCCTAAAGGTCTTTCTGTTTCTCAAGGGAATAGCATTACCATTTCAATTAGTCTACAAAGATC 
AGCAATGAGTAACAAAATATAGAGAGACTGGCAGTTCTAATATGCTTCTCAATCCTGAGCATTTTATTTT 
CTTTCATCCCCCAAACCAAACAGCACCAAAGGAGATGTAATAACAAATATTTCAATGTGGATATCTGCAG 
TTTAACAGCCTTAATAACTGTAGCTATAAAATGTTAAGAGCTATCGTATTTTGGTGGCAATTAAGAGTTA 
TTGATATTTCTGAAATTCATTTGAGATTTCACTGTAGCTTTAGCAAAATATTGGCTCTGGAAATAATAAA 
TTGTTTTACAATCTTAACATTATTAAGAAAAACTTATTGCCATCAAATTAACTAAACCCACATTTAAAAT 
TCAATCAAAATAAATTGCTCTTGATCAAAATACTGATATATTTTAAACATATTTAATATTGACCCAATTT 
AATTGGAAAAATATATATTGCTCCATTTATAATCAATATGTTGAGATTAACACTTTTATTAATTCCTTGC 
AGTAGTTAAGAAAAAGTCTGACACCGCTCACTGTTCAAGAGTACTGGGCAACATTCCTCAAACAACTTCA 
CAGGTAATAAACGTGCACAGAAACGAAAGCTGTGCTGAGGGATGACAAATATAAGCCAGCCCTCATCTGT 
GCATTACTACATAAGGTGCTACTAGAATGTGAGTGCCGCAACTCTAAAGAACAGGATTTAAGTCACAGGT 
CCTCAAATTACTGTTTAAAAGAATTGACACATCTATTTCGGAAAGGTTATGGAATGTCTGTAGTGTCTGG 
ACGGGGGTTAATGAGCAGTTCTAAGTAACAAGAAAAAACACCAGGTCAACCTTCACTCACAAAGGCCAAT 
AAATACAACAAACTAGGTCTCTTCACCTTGAGAAATAAGAAAAAACTGTTGAGGATTGGGAAAAAGCCAT 
CCCACTATCAAGTATTTTAAAAGTAATAAGGTTCCTTTTTCCCTTTGACTTCCTTAGAGCTAAGTGAGCT 
CTAAGTCAAGGAGACTTGAAATGCGCGGCAGTAGCACAGTGTTCAGTGGGCCACCATGGGGAGGCCTGCA 
ATACAGATTATTTTTCCTGGCTCTCAGAAAACGTGTGGCAATATGCAATTCAGACTTCATGTTTCACATG 
TTCACCTTCCCTTTTATGGTGCTTGCTTTATACAATGACAATGTCATGGAGCTAAAAGCCAAAGTCAGTC 
TCTAACATAAAAAACAACAGTGAAAAGAAAGGTATGCTGTGCATACAAAGTACACTTTTTGCATGATGGT 



GGCTTATAATTATGCAGATGACTATTTTCTCAAGACAAAGGAAGGATTTACAAAAGCAAGCTTATTCTTT 
CTATGCCAAAGCTTAAGTTTCAGCTCTTTTTTGAAGAAAAGTTCTCTAAAATTACTTTCCTGCTTCAAAA 
GGGAAAACAGAAACCCCTATCCAGTATGCATTAATTCACCCTTTTCTTTTTCCTGATACTCATTCTAGGG 
TGACTGTCGGTATAAAGGCGACACAGCTCACACTCAGCCCTCTGTATGCCTCTTGCCCCAGCCTTCCCTT 
AAGTTTTTCATCTTAGACTTGCCTCCAAATCCAACTAAAGACCTAGAAGTACATGCATTTGGGGCCAGCA 
TCATTAAGGACTCAGGGGCCCCACTGCTTCTAGCAGGTTAAGGCTGCAGAAATCCAACCTCTGTATAATC 
GGGGGGGTCTAATATATTAAGCTGGATCTAGAATGCTTACATATTAATAAACCTGTCACCTAAGATAAAG 
CAAACAGTACAATGTATTTATAATCCCCACAGACCGACCTTAACCGCTGCTTATAATAATCTTCATCTCC 
ATCATCTCGGTATCTTCCCACTTTCCGACCTCCTCCTCCTCCTTCTCCTACAGAAGCAGCTTCAGCTTCT 
TCCCCAGAACTTGGGAAAAAGTCATCATCAATCTCCTGCACTGGCACTTTCTTCTGCCGTTTCCCGCCCT 
TGGGCAGAGGCTTCAGCTCATAGTCAGTACCATCTCCAGACAGGTCCGCCTCTGCCCCCTCCACCTCGTC 
ATCTTCC 

	  



>NC_000015.10:34102083-34108686 Homo sapiens chromosome 15, GRCh38.p13 Primary 
Assembly (PGBD4) 
GCCTATGAAGGGGACTGCCCATGAAGTGAAAGTCAAGTGTGTGTTGCTGCGGCAGCCACGGAGGCCAAGG 
ACCTCACGGGAGTAAAAGATGACGAGACTGGCTTCGGGAGAAACACCATCCAGAAGAGACCTTTCAAAAA 
ACTTCTAGAGACTCCCCAAGACGTATGAGATGAAAGGCTTCTTCTGTCTGTGTGCGTTTAACTCATTTCT 
CCTTAGCCCCGAGATTACGCGCTGCTGTGCCTGCGACTGCAGCGTTTACGCCGAGATAACTCGTGGATTA 
CAGTGCCAACCTTACTCCCAAAGTTTGCCACGAAATATCTCGCTTCTGTTATTTTCGCATGGTTCTGGTA 
TATTGACTTTTGAAACAAAAGACATCATTCTGTTTATAGCATTCTGTTTTTAGTAGTGGGATTTCCATCT 
ACAAAATATAGTAATTCTCGATCGCTGAAATGTCAAATCCTAGAAAACGTAGCATTCCTATGCGTGATAG 
TAATACCGGTCTCGAACAGTTGTTGGCTGAAGATTCATTTGATGAATCTGATTTTTCGGAAATAGATGAT 
TCTGATAATTTTTCGGATAGTGCTTTAGAAGCCGATAAGATCAGGCCTCTGTCCCATTTAGAATCTGATG 
GAAAGAGCTCTACATCAAGTGACTCAGGGCGCTCCATGAAATGGTCAGCTCGTGCTATGATTCCACGTCA 
AAGGTATGACTTTACCGGCACACCTGGCAGAAAAGTCGATGTCAGTGATATCACTGACCCATTGCAGTAT 
TTTGAACTGTTCTTTACTGAGGAATTAGTTTCAAAAATTACTAGAGAAACAAATGCCCAAGCTGCCTTGT 
TGGCTTCAAAGCCACCGGGTCCGAAAGGATTTTCGCGAATGGATAAATGGAAAGACACTGACAATGACGA 
GCTCAAAGTCTTTTTTGCAGTAATGTTACTGCAAGGTATTGTGCAGAAACCTGAGCTGGAGATGTTTTGG 
TCAACAAGGCCTCTTTTGGATACACCTTATCTCAGGCAAATTATGACTGGTGAAAGATTTTTACTTTTGT 
TTCGGTGCCTGCATTTTGTCAACAATTCTTCTATATCTGCTGGTCAATCAAAGGCCCAGATTTCATTGCA 
GAAGATCAAACCTGTGTTCGACTTTCTTGTAAATAAATTTTCCACTGTATATACTCCAAACAGAAACATT 
GCAGTTGATGAATCACTGATGCTGTTCAAGGGGCCATTAGCTATGAAGCAGTACCTCCCGACAAAACGAG 
TACGATTTGGTCTGAAGCTATATGTACTTTGTGAAAGTCAGTCTGGTTATGTGTGGAATGCGCTTGTTCA 
CACAGGGCCTGGCATGAATTTGAAAGATTCAGCGGATGGCCTGAAATCATCACGCATTGTTCTTACCTTG 
GTCAATGACCTTCTTGGCCAAGGGTATTGTGTCTTCCTCGATAACTTTAATATATCTCCCATGCTTTTCA 
GAGAATTACATCAAAATAGGACTGATGCAGTTGGGACAGCTCGTTTGAACAGAAAACAGATTCCAAATGA 
TCTGAAAAAAAGGATTGCAAAGGGGACGACTGTAGCCAGATTCTGTGGTGAACTTATGGCACTGAAATGG 
TGTGACGGCAAGGAGGTGACAATGTTGTCAACATTCCACAATGATACTGTGATTGAAGTAAACAATAGAA 
ATGGAAAGAAAACTAAAAGGCCACGTGTCATTGTGGATTATAACGAGAATATGGGAGCAGTGGACTCGGC 
TGATCAAATGCTTACTTCTTATCCATCTGAGCGCAAAAGACACAAGGTTTGGTATAAGAAATTCTTTCAC 
CATCTTCTACACATTACAGTGCTGAACTCCTACATCCTGTTCAAGAAGGATAATCCTGAGCACACGATGA 
GCCATATAAACTTCAGACTGGCATTGATTGAAAGAATGCTGGAAAAGCATCACAAGCCAGGGCAGCAACA 
TCTTCGAGGTCGTCCTTGCTCCGATGATGTCACACCTCTTCGTCTGTCTGGAAGACATTTCCCCAAGAGC 
ATACCAGCAACGTCCGGGAAACAGAATCCAACTGGTCGCTGCAAAATTTGCTGCTCCCAATACGACAAGG 
ATGGCAAGAAGATCCGGAAAGAAACGCGCTATTTTTGTGCCGAATGTGATGTTCCGCTTTGTGTTGTTCC 
GTGCTTTGAAATTTACCACACGAAAAAAAATTATTAAATACCGATCATCATACACATCTGTTCCATTAGG 
ATTAGAGACAAGTTCTGTTTAGAAATAACTCCAAGATTGGGAGGCCGACCTGGGTGGATCACCTGAGATC 
AGGAATTCAAGACCAGCCTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAATACAACAATTAGCTGGA 
TGTGGTGGCACATGCCTGTAATCCAAGCTACTTGGGAGGCTGAGGCAGGAGAATTGCTTGAACCCATGAG 
GCGGAGGTTGCAGTGAGCTGAGATCACACCACTGCACTCCAGCCTGGGTGACATAGCGAGACTCCATCTC 
AAAAAAAAGAAATAACTCCAAGAACAGTTTTGTTGTTTTTGTTTTGTTTTGTTTTGTTTTGAGACGGAGT 
TTCACTCTTGTTGCCCAGGCTGGAGTGCAATGGCATGATATTGGCTCACTGTAACCTCCACCTCCCAGGT 
TCAAGCGATTCTCGTGCCTCAGCCTCCCTAGTAGCTGGGATTACAGGCATGTGCCACCACACCCACCTAA 
TTTTGCATTTTTAGTAGAGACTGGGTTTATCCATGTTGGTCAGGCTAGTCTTGACCTCCCGACCTCAGGT 
GATCCGCCTATCTGGGCCTCACAAAGTCCTGGGATTATAGGCATGAGCCACTGCGCCTAGCACCAAGAAC 
AGTTTTTATATTTTATTTTCACATTGAAAATCAGTCAGATTTGCTTCAGCCTCAAAGAGGGTGTTTATGT 
AAAACTAAATGAGTGCAGGCAGCGAGCTACACTTTTTTTTTTCCTAAATGGAAAATGGGAAGGAGATACT 
GTCTCTGAACAAAAATAGCTGGAAAAACACATAACTGTTAACTAAGGGTTGCCTCTAGTGAAAAGGATTG 
GAAGACAATTTATCTGATGCTACACTATTCTTCCTGTTGTGATTGTTTTACTGTGAACATAACAAGGTTG 
TATTGGGGAGGAGGGCAGGGGTTGATTGCTGCCAATGTTGATTGCTGAGGCCTTAGCCAAGATTTCAGGC 
ATCATTTGCTCCAGTCCTTTCATTTTCTTTATGGTGGAAAGTGAAGTGACTTGCCCAAGATCTTTGTTGG 
CCCTAAACATCGCTGTCTCTGCTACAGATTCCTATTGAGAGCAATGCATGTTTTAGCCTTGTGCACTCTT 
AGAGTCAGCATCATGGGAAAGAGTAACAGCAATTGAAAAAAGAGATTCAAGAGCCAAGTACTCAGCCCTG 
GCAGGGGATGGGGACATGATGCCCAGAGCCACCCCTATACTCCAGTCTCCCTGGCATCAGCTACTGCAGT 
ACTGGGGTACTTGCCTTCATCTTTTTTCTGAAGATAGTTACTTCTTCATATTTGATCATCGGAAGGAGCA 
GCATTGCTCAGAAACACACACACACACACACACACTTGACTTTCTTGTCTGCCAAATAAATTTCTTATTT 
GCTAGGGAACTGGTAATCTAGGCTCAAGAAGTGTGTGGAGAAGGTTTATTTTCATTCTTTTTACTTTAAA 
ATATGCCTTAGTTTTTGAATAGATAAGACATTCAAGTGTCAGAAAGTAAAAGTCAGTTCAGGACTGAGAA 
AGGAAAGATCAGTGCTGATTTTAATCAGACTGTAATGTACCAACTAGATACAGACAGGGCCAGTGGCAAG 
GCCATCAGAAAACTTCTTCCCAAGGCCACACCACACCTGCAAAATGCCTAACAACCTTCTTCTTTTCAGT 
GATTACCACTTTCTTACCAATGACTTCGCTTTGTTCCTCGTGCCTCTGAACAGACTGCTGAGATACCCAA 
TCAAGAGCCAATCCTTGCTTCCCTAGACTCTCCTCAATCATTCAACAGAAGCCCAAATCTTGTAAAAGTT 
CCTTTCTGGGCCGGGCACAGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGGCCGAGATGGGCGAATC 
ACAAGGTCAGGAGTTTGAGACTAGCCTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAAA 
AAATTAGCTGGGCATAGTGGTGGGTGCCTGTAATCCCAGCTACTTGGGAGGCTGAGACAGGAGAATCACT 
TGAACCCGGGAGGCAGAGGTTGCAGTGAGCCAAGATCGCACCACTGCACTCCAGCCCTGGCGACAGAGTG 



AGACTCCATCTCAAAAAATAAAAAAGTTTCCTTCTGTTCCCTCTTACTGTTATATCCTTGGTTTCTCTGG 
TGTGGGGTCTTCCTTACAGCAGCAAGCTCATAAACTTAACTTGACCGCAGGTGTGTTCCTTGGTGGTCTT 
TATCTGATAGACTTTGTCACATGGTACAATATTCAAAAGGCACATGGTACAATATTCAAAAGGCACATGG 
TACAATATTCAAAAGGTATGAGTATACAAAAAAAATCTCCCACCTACTTCTCTCCCTAGTCACCCAATTC 
TCAAGAGGCAATCACTGTTGCCATTTTCCTGAGTATTCTTCCACAGATAGTCAACTATCTACAGAAAAAT 
ATATACATTAAAAATAAGGCCAGGCACAGTGGCATGCCTGTAGTCCCAGCTACTCAGAAGGTTGAAGCAG 
GAGGATCACTTGAGGCCAGGAGGGCCAGGAATTTGAAGCTGTAGTGTGCTATGATAGCAGGCCTGTGAAT 
AGCCATTGCACTCCATCCTGGGCAACATAGCCAGACCCTGTCTCTAAAAAAAAAAAAAAAAAAAAAAAAG 
ACAAAAAAACAAATCCATATATACATATATATGTATATATATAGTATGCTACCAGTTGTGTGAAAAAAGG 
GGCAAAATATATATTTATTTAACTTATATACAAATAACATTCTAGAAATAAATTGTTTAATATAAAATAC 
ACTAATATATAATAATGTATTACCTAACATATGATTATATATAACTATAATGTGTACTGTTTTACATACA 
TATTTCCAAAGTATACTATAAATGCACTTCCGCACTTTGCTCTTTTTACTAAATATATCTTGGAAATCAT 
CCTTTATTCGTACATAAAAAGCTTCATAGTTCCTTTTTATGGCTGCAAAATGTTCCAGCTTATGGATGGA 
CTGATTCTCTATCGAGCAACATTAAGATTGTGTCCTATTTTACTATTCCTAATTTTGCTGAAGTGAATTT 
CTTTTGCCATGTGATTTCCACAGGTGTATATATGTAGCGTAATTAGTACTAGTAGAAAGTAGAATTGCTA 
GATCAAAGAGTATGTGCCTTTGTAATTTTGATGATATTGTGAAATCTTCTTCCACAGAAGTTGTTGCAAC 
TTTCACTCTCACCAGCAATGTGTAAGATAACTTGCTTCTTCATACCCTCACCAACAATGAGCTATCAAAT 
GTTATTTTTGCCAAGCAAATAAATTAAAAGTGATATCTCAGTTTTTGTTTGTTTGTTTGTTTTTTGAGAC 
AGAGTTTCACTCTTTGTTGCCCAGGCTGGAGTGCAGTGGCGTGATCTCGGCTCACTGTAACCTCCGCCTC 
CCAGGTTCAAACGATTCTCCTGTCTCACCCTCCCGAGTAGCTGGGATTACAGGCACCTGCCACCACACCC 
AGTTAATTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCTAGGCTGACCTCGAACTCCTAAC 
CTCAGGTGATCCACCTGCCTCGGCCTCCCAAAGTGCTGGAATTACAGGCGTGAGCCACCATGCCTGGCTC 
TTCTTGCTTGTTTGTTTTGAGACAGAGTCTTGCTCTGTCAGCCAGGCTGGAGTGCAGTGGCACGATATTG 
GCTCACTGCAACCTCTGTCTCCCAGGCTCAAGCAATTCTCCTGCCTCAGCCTCCTGAGTAGCTAGGATTA 
CAGATGTGTGCCACCACGCCTGGCTAATTTTTGTACTTTTAGTAGAGACGGAGTTTCACCATGTTGGCCA 
GGCTGGTCTCAAACTCCTGACCTCAGGTAATCCGCCTGCCTTGGCCTCCCAAAGTGCTGGGATGACAGGC 
GTGAGCCACCACGCTGGGCCTCTTCTTGGTTTTTTAATCCATCTTCTGCCATATGGTGAATTAAATCTAA 
GTTGTATTGTAGGATTAATGGAGAGCAGCTAAAGAGGAATAAAGCCATGTGTTCAGCCAAGGATAGTTAT 
CATGAAGGATAAAAGCCTCAAAATCCTGATTTTGAAATACAAAGTGCTGATTTTAAAATCAGTACATGTT 
GAGCTGAGCCCTGAGGCCTTTGTTTCAGTCCCAACCAGAGCAGAAGTAAGCATTGTTGAAACCGTAGTAA 
AAAGATTATTTGAGAAATAATGGAATGGGACAAAGGATTATAATGTGCTACAGCCCTCTGACCATTACAC 
TTTCTAAACTATTAATAAAATTTTACTTTTCAAAAATGATTTCAAAAATTGCAAAATTTAGAAATATGCT 
GAAATAAAAACAGCTTCATCCCAA 



Supplementary data 3. Sequence alignment of pble transposases and PGBD proteins 
used to calculate the phylogenetic tree shown in Figure 4. The black shade is for residues 
which are present in more than 60% at a position. Yellow is for the position of the catalytic 
triad. The blue line is for β-sheet and red line for α-helix. 



Tni-pble 1 NIYDPLLCFKLFFTDEIISEIVKWTNAEISLKRRESM--TGA-----TFRDTNEDEIYAFFGILVMTAVRK---DNHMSTDDLFDRS---LSMVY
Hmel2-pble 1 QDKRPIEWFENFLDEDVISLLVSESNKYAVKKNLPG--------------DITTEDMKCFIGILLVSGYSW---LP--RRRMYWENSPDTKNELI
Csu-pble 1 ---RPIEWFENFLDEDVISLLVSESNKYAVKKNLPG--------------DITTEDMKCFIGILLVSGYSW---LP--RRRMYWENSPDTKNELI
Smi7-pble 1 KVRTPTEYFELFLNDDVMELIVTYSNLYASTKGVNLS--------------LTNSELKCFLGIIFLSGYVS---IP--RRRMFWEQRTDSQNALV
Lfu-pble 1 EVGTPTELLERFLNDEVIELIV-YSNLYAASKGVNLG--------------LSNSELKCFLGIIFLSGYVS---VP--RRRMFWEQRADAHNGLV
Hvu-pble 1 TAKTPTEIFELFLDDKVVEIIVTYTNLYASENGLTLG--------------LSNSEFKFFLGIIILSGYVP---LL--RRRMFWEQRPDTHNKMV
Ppa-PGBD3 1 VMRTPTEILELFLDDEVIELIVKYSNLYACSKGVHLG--------------LTSSEFKCFLGIIFLSGYVS---VP--RRRMFWEQRTDVHNVLV
Hsa-PGBD3 1 VMRTPTEILELFLDDEVIELIVKYSNLYACSKGVHLG--------------LTSSEFKCFLGIIFLSGYVS---VP--RRRMFWEQRTDVHNVLV
Ota-pble 1 EASTAIDFFELFFDAELVDKIVLETNRYSLQKKRAL--------------NVCTEEIKCFIGILLYSGYTQ---VP--RRRMFWENASDAHHEIV
Hsa-PGBD2 1 QELSPVGLFELFFDEGTINFIVNETNRYAWQKNVNLS--------------LTAQELKCVLGILILSGYIS---YP--RRRMFWETSPDSHHHLV
Ppa-PGBD2 1 QELSPVGLFELFFDEGTINFIVNETNRYAWQKNVNLS--------------LTAQELKCVLGILILSGYIS---YP--RRRMFWETSPDSHHHLV
Tma-PGBD2 1 QELSPVGLFELFFDEGTINFIVNETNRYARQKNVNLG--------------LTAQELKCVLGILILSGYIS---YP--RRRMFWETSPDSHHHLV
Tma-PGBD1 1 EKLNPVELFELFFDDDTFNLVVNETNNYASQKNVNLE--------------VTVQEMKCVFGVLLLSGFVR---RP--RRGMYWEIS-DADKNLV
Hsa-PGBD1 1 EKLNPVELFELFFDDETFNLIVNETNNYASQKNVSLE--------------VTVQEMRCVFGVLLLSGFMR---HP--RREMYWEVS-DTDQNLV
Oaf-PGBD1 1 EKLNPVELFELFFDDETFNLIVNETNNYASQKNVNLE--------------VTIQEMKCVFGVLLLSGFVR---RP--RRGMYWEIS-DADQNLV
Nvi-pble 1 KKNVESFLFSQIFSTSLLDSVVTETNKYAFQKKSKN------------WHDTNNEEVSALLGMWILMGIHK---LP--RVRNYWSSDPFLKVDCV
Smi2-pble 1 STDKEKDYFGTIFTEEILQNIVDETNSYANQPKKNKRLGSNTKDIILNWKEITSEELKAWIGMHILMGIHQ---LP--ELKNYWSTDPILNVQSV
Oaf-PGBD7 1 HTDTEIDYFLSVFTEEMLETIKDQTNLYATQERITRSRGQEIRRSTENWQPTTVEEIKAFIAVHILMGIHI---LP--ELRHYWSSDPLLGVASV
Cas-PGBD7 1 HTDTEVDYFLSVFTEEMLETIKNQTNLYATQERTIRSRGKEIKRSAENWQPTSVEEIKAFIAVHILMGIHV---LP--ELRHYWSSDPLLGLASV
Laf-PGBD7 1 HTDTEVDYFLSVFTEEMLETIKDQTNLYATQERTTRSRGQEIRRPTQNWQPTTVEEIKAYIAVHIVMGIHV---LP--ELRYYWSSDPSLGVASV
Cgi-pble 1 ADKNEIDFLNLLFPEELYSKISEETNAYAQLCIRAKAN--------PGWYDTTPEEIRAFLGCLVVMGIIS---AP--AQDLYWSKDKLFHLSCI
Bgl-pble 1 EDCSPLDYFKLFITDEMIGLMVTETNRYAEQQQVAKG------QRDSQWKPVTAQDIYTFLYINIMFGIHW---IP--STKLYWSSDKSWRVPAI
Pfl-pble 1 VGAQPLDYFFLLISPSFLQLVVDETNRYATQSQRING-------ADPSWYETKVDEMRAFIAVNILMGIHT---LP--DVNDYWSTDDRLQVPGI
Ola-PGBD9 1 DDADTRDYFRLLFPDSLFEHMVEQTNNYALYRQRRSG------KSDPHWHPTDVREMKAYVGLNILMGINQ---LP--DTGMYWASDIFIGNAGF
Hbu-PGBD9 1 DDADTRDYFRILFPDSLFEHMVEQTNNYALYRQRRSG------KSDPHWHPTDVREMKAYVGLNILMGINQ---LP--DTGMYWASDIFIGNAGF
Pny-PGBD9 1 DDADTRDYFRILFPDSLFEHMVEQTNNYALYRQRRSG------KSDPHWHPTDVREMKAYVGLNILMGINQ---LP--DTGMYWASDIFIGNAGF
Tcr-pble 1 STESPVDTFLCLFPDSFIEHLVFQTNLYATQLGKPF-------------VPVTEEEMKIFIAINIMMGIKR---LP--SYRDHWSSYPQLRDSFI
Bbe-PGBD5 1 PNTQPIDFFHMLVPESLLSAIVQQTNRYAHKYQLKNG-------RDEEWRNVDLAELKAFMAIFMYTSIVHGIFSE--DITTVWEDNSITYNPVI
Pma-PGBD5 1 ASATPADFFQLFVPDGLLKIMVSQTNAYARKFQERFG-------QDPAWHEVDVAEMRAFLGVVASTATHH---CE--SVLSIWGGG-FYGNRSV
Hsa-PGBD5 1 PSASAVDFFQLFVPDNVLKNMVVQTNMYAKKFQERFG-------SDGAWVEVTLTEMKAFLGYMISTSISH---CE--SVLSIWSGG-FYSNRSL
Oaf-PGBD5 1 PDASAMDFFQLFVPDNVLKNMVVQTNMYAKKYQERFG-------SDGAWVEVSLAEMKAFLGYMISTSIYH---CE--SVLSIWSGG-FYSNRSI
Api1-pble 1 NNGTPIDFYYLFIDDEVISLIVTETNKYANKKLASPN--IKRHSRLQKWIDTNESEIKNFLGIIMYMGTVN---MP--TIASYWTSS-HLLTSHL
Api3-pble 1 ANATVWDCFNLFFTDDIIELIVIETNRNAEQFLSSNR--ISKSSRFTKWVPTDSKEIKLFSGLLIWMGLVE---MP--NLGSYWSTKHRYKNYVA
Atr1-pble 1 ANATPIDFYSLLVTDQLFENIAHQTNIFAQQSIDKGG--IKDKSRLRLWTPTDKEEMKRFLGVIIWMGIVK---LP--KIVDYWSNDEMLGQSFA
Psi-PGBD8 1 HEKTPYDFFKFFITDDVIDYMVKETNIYASQTLQKGNV--KPHSRLKKWYDVTSQEMERFLGVLFWMGLSK---KP--RLPDYWSKN-ILYDNSV
Mmu-PGBD8 1 HEKTPYDFFKFFITDDVIDYMVKETNIYASQTLQKGNV--KPHSRLKKWYDVTSQEMERFLGVLFWMGLSK---KP--RLPDYWSKN-ILYDNSV
Dma-PGBD8 1 HEKTPYDFFKFFITDDVIDYMVKETNIYASQTLQKGNI--KPHSRLKKWYDVTSQEMERFLGVLFWMGLSK---KP--RLPDYWSKN-ILYDNSV
Pva-pble 1 DTTDPLQYFELFFTEELVSKITSETNAQAALLASKPPGPRGFPR-MDKWKDTDNDELKVFFAVMLLQRIVQ---KP--ELEMFWSTRPLLDTPYL
Oab1-pble 1 FRSKCSSYVEKYLDDHLISIIVKETNLYADQFLQSHPNLKPRSR-MRKWYSTTNNEVRCFIAILILQGIVK---KP--ALDMYFLKREIICSPFF
Hsa-PGBD4 1 DITDPLQYFELFFTEELVSKITRETNAQAALLASKPPGPKGFSR-MDKWKDTDNDELKVFFAVMLLQGIVQ---KP--ELEMFWSTRPLLDTPYL
Uribo1 1 TNFQIIDFFNQFITEASLQDMVHFTNLYAEQYLASHPLPGYSRA--HAWYPTNVGEIKRFLALTLAMGLVE---RN--TLASYWDTTTVLSIPLF
Uribo2 1 SNFEPINFFQLFMTEAILQDMVLYTNVYAEQYLTQNPLPRYARA--HAWHPTDIAEMKRFVGLTLAMGLIK---AN--SLESYWDTTTVLSIPVF
Pxu1-pble 1 PNSTPLDAFQLFFSENLVSNIVRETNNYYKYVIANSSNKIKSRI--NSWKDTDISEMYAFFALTMLMPRVK---KL--AINEYWSTDELLQTNTF
Xtr-PGBD6 1 NNFELVDFFHVFVTEDILQNMVFYTNLYAEQFLARCPLPEYSQG--HAWHPTNTHEIKRFLALTIAMDLHE---GH--TLASYWDTTSIISIPLF



Tni-pble 83 VSVMSRDRFDFLIRCLRMDDKSIR--PTLRENDVFTPVRKIWDLFIHQCIQNYTPGAHLTIDEQLL---------GFRGRCPFRMYIPNKPSKYG
Hmel2-pble 77 SSAMTRDRFDFIFRHLHVNDNLDLQ-------DKYTKVRPLVTLLNKKFLEFSPLEEHYSVDEAMI---------PYYGRHGCKQHIKGKPIRYG
Csu-pble 74 SSAMTRDRFDFIFRHLHVNDNLDLQ-------DKYTKVRPLVTLLNKKFLEFSPLEEHYSVDEAMI---------PYYDRHGCKQHIKGKPIRYG
Smi7-pble 77 SSAMRRDRFETIFSNLHVADNANLDPL-----DKFAKLRPLINKLNELCMKFVPNETHFSIDESMV---------PYFGRHGCKQFIRGKPIRFG
Lfu-pble 76 SGAMRRDRFETIFSHLHVADNANLDPT-----DKFAKLRPLIIKLNERCMLFVPNETCFSFDESMI---------PYFGRHGCKQFIRGKPIRFG
Hvu-pble 77 SSAMRRDQFSSIFTNLHVSNNANLDHE-----DKFAKIRPLISELNNRCLKFTPMETNFSFDESMV---------PYFSRHGCKQFIRGKPIRFG
Ppa-PGBD3 77 SAAMRRDRFETIFSNLHVADNANLDPV-----DKFSKLRPLISKLNERCMKFVPNETYFSFDEFMV---------PYFGRHGCKQFIRGKPIRFG
Hsa-PGBD3 77 SAAMRRDRFETIFSNLHVADNANLDPV-----DKFSKLRPLISKLNERCMKFVPNETYFSFDEFMV---------PYFGRHGCKQFIRGKPIRFG
Ota-pble 77 INGMKRDRFEAILSHFYLANNYELDAE-----DKYAKIRPLVTMINEKFLCYAPIEEYYSFDESMC---------KYFGRHGLKQFIRGKPIRFG
Hsa-PGBD2 77 ADAIRRDRFELIFSYLHFADNNELDAS-----DRFAKVRPLIIRMNCNFQKHAPLEEFYSFGESMC---------EYFGHRGSKQLHRGKPVRLG
Ppa-PGBD2 77 ADAIRRDRFELIFSYLHFADNNELDAS-----DRFAKVRPLIIRMNCNFQKHAPLEEFYSFGESMC---------EYFGHRGSKQLHRGKPVRLG
Tma-PGBD2 77 ADAIRRDRFELIFSYLHFSDNNELNES-----DRFAKVRPLIIRMNCNFQKHAPLEEFYSFGESTC---------EYFGHRGSKQLHTGKPIRLG
Tma-PGBD1 76 RDAIRRDRFESIFSYLHFADNSHLDQK-----DKFTKLRPLIKQMNKNFLLYAPLEEYYCFDKSMC---------ECFD---SDHCLNGKPTRIG
Hsa-PGBD1 76 RDAIRRDRFELIFSNLHFADNGHLDQK-----DKFTKLRPLIKQMNKNFLLYAPLEEYYCFDKSMC---------ECFD---SDQFLNGKPIRIG
Oaf-PGBD1 76 RDAIRRDRFELIFSHLHFADNSCLDQK-----DKFTKLRPLIKQMNKNFLLYAPLEEYYCFGKSMC---------ECFD---SDQFLNGKPIRIG
Nvi-pble 79 ANIMPYTRFSKLTEMIHFNDNDSMLPRTDPNYDKLHKIRPLIDHINQTSNKSYNTSKTVSVDESMI---------PFSGRSSFIQYMPMNPIKRG
Smi2-pble 91 ARVMTAKRFKKITETLHVNDNSTNPPRGQPGHDKLHKVRPILSQLNDSICKAYEPSSTLSIDECMI---------AFKGRTSLKQYMPMKPIKRG
Oaf-PGBD7 91 PDLMTKARFKKLTENIHCNDNSKAVPKGEPGYDWLHKLRPIINALNSRLKEVYMPSSVMAVDETMV---------PFKDRSSLKQYMPIKPVKRG
Cas-PGBD7 91 PDLMTKARFKKLTENIHCNDNSKAVPKGEPGYDRLHKLRPIINALNSRLKEVYVPSSVMAIDESMV---------PFKDR-SIKHHIPIKPVQRG
Laf-PGBD7 91 PELMTKARFKKLTENIHCNDSSKAVPKGEPGYDWLHKLRPIINALNTRLKEVYVPSSVMAVDESMV---------PFKGHSSVKQYMPIKPVKRG
Cgi-pble 83 EERFTRTRFENIQRYFHVADTTQNPPRNQPGHDKLVHVRTIMETIRENFKRQYNAHKEVSIDEAMI---------GFSGRLGFKQYVPLKPTKRG
Bgl-pble 85 ADVMGRTRFEKIRQYFHLNDSAHFPPRNSDNYDPLYKIRPLLDHVRSTCQAVYKPQRKLSVDEAMV---------GFRGRLAMKQYLKNKPTPWG
Pfl-pble 84 AKVLPKNQYKKLWHYFHINNNELDLPAGDPNRDRMFKVRPLLDLVHFSFAASYVPFRELWIDEAMV---------KFKGHSYMIQYMPAKPVKWG
Ola-PGBD9 85 KKTMTARRFEKLTQYLQLCDREAEPVRGERCYDGLYKIRPLLDVVENTMWDTYTPNRCLTIDKCSI---------ATKGRFSPTQYMSSKPVKKG
Hbu-PGBD9 85 KKTMTARRFEKLTQYLQLCDRESEPVRGERGYDGLFKIRPLLDVVENTMWDAYVPNRCLTIDKCAI---------VTKGRFSPTQYMSSKPLRKG
Pny-PGBD9 85 KKTMTARRFEKLTQYLQLCDRESEPVRGERGYDGLFKIRPLLDVVENTMWDAYVPNRCLTIDKCAI---------VTKGRFSPTQYMSSKPLRKG
Tcr-pble 78 SPLMPVNRFGWLLTHLHVNNNVLQPKRDDNAFDKLYKLRPMLDTLSETFKTCFKPGNHQSIDESMI---------KFKGRSSFRQFMPNKPIKRG
Bbe-PGBD5 87 ASIMTQRRFQHIMQYFHVVSSS-----AQQQSDSLRKIRPFLEAVQNSFRNEFKTAQTHVVHEPPLEEEP--------SVWSPRL-ERKRRKKKR
Pma-PGBD5 83 AVAMTRIRFEKLLKYFHVVAFRS----AREDLPGLYKVQPFLDSLKSSFEASFMPSQTQVLHEPLIEEDPTPLAACASGGCASEGGERRRRKKRK
Hsa-PGBD5 83 ALVMSQARFEKILKYFHVVAFRS-----SQTTHGLYKVQPFLDSLQNSFDSAFRPSQTQVLHEPLIDEDP-----VFIATCTER--ELRKRKKRK
Oaf-PGBD5 83 ALVMSQARFEKILKYFHVVAF-----RSSQTTHGLYKVQPFLDSLQNGFDSAFRPSQTQVLHEPLIDEDP-----VFIATCTER--ELRKRKKRK
Api1-pble 88 SHIMSRNRFELLLSHIHFQNND-----VANLNNRLYKIQNILDLLNQKFKQWVIPSHDMCIDESMI---------AFQGRLVFKQYIQTKRYRYG
Api3-pble 89 QKTMSRNRFELLLRFWHFSDNK-----KAPEGDRIYKIRNIIDKIVNRFQNVMEPGEVLAVDETMV---------PFRGRLLFRQYIPGKAHKYG
Atr1-pble 89 KKTMSRNRFEVLLRMLHFSNNE-----EVPKNDRLGKIRRLVEILNQTFSIHYTPDECLCVDESMI---------PFRGRIIFRQYNKSKRHKYG
Psi-PGBD8 88 KKLISRNRFEMLLRMWHFSNNEECPPG-----DRLFKIQPLLDRLLERFQVAVVPDKEICIEETMV---------PFRGRLSFIQYVKNKCHKFG
Mmu-PGBD8 88 KKLISRNRFEMLLRMWHFSNNEECPPG-----DRLFKIQPLLDRLVERFQVAVVPDKEICIEETMV---------PFHGRLSFIQYVKNKCHKFG
Dma-PGBD8 88 KKLISRNRFEMLLRMWHFSNNEECPPG-----DRLFKIQPLLDRLLERFQVAVVPDKEICIEETMV---------PFRGRLNFVQYVKNKCHKFG
Pva-pble 90 RQIMTGERFLLLLRCLHFVNNHSISAGQSKAQVSMQKIKPVFDFLVNKFSTVYTPNRNIAVNESLM---------LFKRQLALRQYIPMKRAQCG
Oab1-pble 90 GKIFSADRFLLLCKFLYFENNAPHN---DMPSKKLCKIKTVLEYVINKCKSLYTPKMDICIDESLL---------MWKGRLSWRQYIPSKRSRFG
Hsa-PGBD4 90 RQIMTGERFLLLFRCLHFVNNSSISAGQSKAQISLQKIKPVFDFLVNKFSTVYTPNRNIAVDESLM---------LFKGPLAMKQYLPTKRVRFG
Uribo1 89 SAVMPRNRYQILLRFLHFNDNAAAVPPNEPGHDRLYKLRPLIDSLSQRFAEVYTPSQNICVDESLL---------LFKGRLRFRQYIPSKRARYG
Uribo2 89 SATMSRNRYQLLLRFLHFNNNATAVPPDQPGHDRLHKLRPLIDSLSERFAAVYTPCQNICIDESLL---------LFKGRLQFRQYIPSKRARYG
Pxu1-pble 89 RKTMVRDRYLLLMQMLHFND------NNIHCEDPLIKIRPIVDDLKKSFAESFYPGKKLCIDESLM---------LFKGRVYFKQYIPSKRSRFG
Xtr-PGBD6 89 SAIMPINRYQILLRFLHFNDNATAAPPNEPSHDRLHKLRPLIESLCKRFAEVYTPTQNICVNESPV---------FFKERLMFRQNNPKKRSCYG
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Tni-pble 167 IKILMMCDSGTKYMINGMPYLGRGTQT--------NGV-PLGEYYVKELSKPVHGSC----RNITCDNWFT-SIPLAKNLLQEPYKLTIVGTVRS
Hmel2-pble 156 FKAWVGATRL-GYVLWMEPYQGATTMCN---PI--YKELGLGASVVLTFCDVLISRGFDLPYHVVF-NFFT-GTPLLEEITKK--GLRCTGTVRE
Csu-pble 153 FKAWVGATRL-GYVLWMEPYQGATTM-----CNPIYKELGLGASVVLTFCDVLISRGFDLPYHVVFDNFFT-GTPLLEEITKK--GLRCTGTVRE
Smi7-pble 158 YKFWCAATRL-GYICWFEPYQGKNL--A---NK--YEEYGVGASVVLRFTDALTEQH-PGQYHFVFDNFFT-SIALLDKLGSM--GHQATGTVRK
Lfu-pble 157 YKFWCGATRL-GYICWFQPYQGKNP--N---TN--YEGYGVGASVVLQFTEALTKEH-PGQYHFVFDNFFT-SIVLLDKLSSM--GHQATGTVRK
Hvu-pble 158 FKFWCGATPL-GCICWFQPYQGKNP--N---TQ--FQEYGVGASVVLQFVEALTEEH-PGEYHFIFDNFFT-SISLLDKLTSM--GHHVTGTVRK
Ppa-PGBD3 158 YKFWCGATCL-GYICWFQPYQGKNP--N---TK--HEEYGVGASLVLQFSEALTEAH-PGQYHFVFNNFFT-SIALLDKLSSM--GHQATGTVRK
Hsa-PGBD3 158 YKFWCGATCL-GYICWFQPYQGKNP--N---TK--HEEYGVGASLVLQFSEALTEAH-PGQYHFVFNNFFT-SIALLDKLSSM--GHQATGTVRK
Ota-pble 158 FKIWCGATRL-GYVVNVDPYQGKNGY-----KEKDDLNLGLGGQLVYKFAKILKSQN-PNPFHLFCDNFFT-SIKLISELQKI--GIRATGTIKE
Hsa-PGBD2 158 YKIWCGTTSR-GYLVWFEPSQGTLF--T---KP--DRSLDLGGSMVIKFVDALQERGF-LPYHIFFDKVFT-SVKLMSILRKK--GVKATGTVRE
Ppa-PGBD2 158 YKIWCGTTSR-GYLVWFEPSQGTLF--T---KP--DRSLDLGGSMVIKFVDALQERGF-LPYHIFFDKVFT-SVKLMSILRKK--GVKATGTVRE
Tma-PGBD2 158 YKIWCGTTSR-GYLVWFEPSQGTLF--T---KP--DKGLDLGGSMVIKFVDALQERGC-LPYHIFFDKVFT-SVKLMSILRKK--GVKATGTIRE
Tma-PGBD1 154 YKIWCGTTTQ-GYLVWFEPYQEQSTVTA---DK--DLDLGIGGNLVMNFADVLLERG-QYPYHLCFDSFFT-SVKLMSALKKK--GLRATGAIRE
Hsa-PGBD1 154 YKIWCGTTTQ-GYLVWFEPYQEESTMKV---DE--DPDLGLGGNLVMNFADVLLERG-QYPYHLCFDSFFT-SVKLLSALKKK--GVRATGTIRE
Oaf-PGBD1 154 YKIWCGTTTQ-GYLVWFEPYQE-STMKA---DK--DLDLGLGGNLVMNFADILLERG-QYPYHLCFDGFFT-SVKLVSALKKK--GLKATGTIRE
Nvi-pble 165 FKVWCLADSSTGYVVKSEVYTGKARD-GS--------KNPLGERVVLNLVSNILGVG----YLVAFDNFFT-SVNLVEELLDK--GIYSVGTVRN
Smi2-pble 177 YKVWCLADSKTGYIQKFEIYCGKETSDN---K---AKKLNLGETVVTKLTEDVKHTG----RLIAHDNYFT-SFRLAKKLLAS--GLFSVGTVKP
Oaf-PGBD7 177 YKVWCLADSQTGFVSQFDICCGKKGV-----DN--NSSLSFGESVVLGLCHSWYHSH----RLISFDSYFT-SYHLMKSMKER--GLYAVGTVRA
Cas-PGBD7 176 YKVWCLADSQTGFVSQFDICCGKKGI-----DN--DSTFSLGESVVLGLCHSWYHSH----RLIAFDNYFT-SYHLMKSMNER--GLYAVGTVRA
Laf-PGBD7 177 YKVWCLADSQTGFVTQFDIYCGKKG-VD---H---DSSLSLGESVVLGLCHSWYHSH----RLISFNNFFT-SYHLMKSMYER--GLYAVGTVRA
Cgi-pble 169 IKVWVRADPHNGFMNDFQVYTGKEGN---------VPEAN-GGRVVLDLMDSVLNLG----HHVYCDSFFS-SPDLFLKLWNE--GTVACGTVKP
Bgl-pble 171 IKIWCCAEASSGYVLNFRVYTGKSNY---------SSPNGLGYNVVMSMTEPYLDKY----HEVYFDNFFS-SLKLAEDLLER--KTYSCATIRA
Pfl-pble 170 FKVWMLACPRTGYCLSLDPYTGKKGGQ--------VAQKGLGYSVVWNLSRMYHNMW----HILFYDNFFSSVLSRALDLQKQ--GTLCCSTVRT
Ola-PGBD9 171 LTVWMLCDSRSGYCHRTKIHVGRPS------ED--EGAASLGHRVVTFLVRGLERQY----HHLFMDSFFT-SVPLLQRLLRD--GLYACGPTQP
Hbu-PGBD9 171 LTVWMLCDSRSGYCHRAKIYVGRPS------ED--EAAACLGYRVVTSLVRGLEGQY----HHLFMDSFFT-SVPLLQRLLRD--GQYACGPTQP
Pny-PGBD9 171 LTVWMLCDSRSGYCHRAKIYVGRPS------ED--EAAACLGYRVVTSLVRGLEGQY----HHLFMDSFFT-SVPLLQRLLRD--GQYACGPTQP
Tcr-pble 164 YKVWVRADES-GFVCQFQIYTGK---V--EG----NIEKLLGARVVKDLTLELVGLG----HHVYFDNYFT-SVDLMISLKNQ--AIYACGTVRN
Bbe-PGBD5 168 FNLFVRQCTATGFISQIYIHVK-------DKND-NQTLHEKGYSIARALCSDLINSG--RNHIIFCEPLHT-SLRLFRELESR--NIYGCGVITD
Pma-PGBD5 174 FGLWVRQCSQTGFICQIHVHLKESGSSGSDCLDAFRSKSQLHGLVARRLCHNLPPSG----YVIFCGPSIT-SLPLFQEFQEK--GIHCCGLLSP
Hsa-PGBD5 166 FSLWVRQCSSTGFIIQIYVHLKEGGGP--DGLDALKNKPQLHSMVARSLCRN--AAG--KNYIIFTGPSIT-SLTLFEEFEKQ--GIYCCGLLRA
Oaf-PGBD5 166 FSLWVRQCSSTGFIIQIYVHLKEGGGP--DGLDALKNKPQLHSLVAKSLCRNAAGKN----YIIFTGPSIT-SLTLFEEFEKQ--EIYCCGLLSS
Api1-pble 169 VKV-FKLCVSPCYTLKFKIYSGKESVV--------DKNDSVSSRIVMNLVDEYLDLG----RTLYVDNWYT-SVSLAHQLLER--KTHLVGTLRS
Api3-pble 170 VKL-FKLCGTNGYTYNVQVYGGK--SQ--------VDGKGLGCRVVLDLSRRYLNMG----RTMVTDNFYT-SITLANELLSY--DTHLVGTLRS
Atr1-pble 170 IKL-FKLCTTPGYTTKVEVYGGK--TL--------DSQDNTPTNVVLNLARNYFGKG----HTMFVDNWYT-SLDLAEKLVQH--DTHLVGTLRK
Psi-PGBD8 169 IKLFKLCLKD-GYTWNVKIYCGK--------EA--RSGIPVSSSVVMKLIEGLLDSG----HVLYTDNYYT-SIHLAHQLLER--STYLVGTLRS
Mmu-PGBD8 169 IKLFKLCLKD-GYTWNVRIYCGK--------EA--RSGIPVSSSVVMKLIEGLLDSG----HVLYTDNYYT-SIHLAHQLLER--STYLVGTLRS
Dma-PGBD8 169 IKLFKLCLKD-GYTWNVKIYCGK--------EA--RSGIPVSSSVVMKLIEGLLDSG----HVLYTDNYYT-SIHLAHQLLER--STYLVGTLRS
Pva-pble 176 LKLYVLCESQSGYVWNALVHTGPSMNLK---NS--ADGL-KSSRIVLTLVSDLLGQG----YCVFIGNFYT-SPMLFRELHQN--RTDAVGTACL
Oab1-pble 173 IQFFVLCESESGYIWNFFIYTGKETYCD---SQ--YSEFNISARIVLQLCDELFERG----YRLYLDNWYT-GVPFIEKLCAH--KTDVVGTIRK
Hsa-PGBD4 176 LKLYVLCESQSGYVWNALVHTGPGMNLK---DS--ADGL-KSSRIVLTLVNDLLGQG----YCVFLDNFNI-SPMLFRELHQN--RTDAVGTARL
Uribo1 175 MKFYKLCESSTGYTSFFMFYEGKDSNLD---PPGCPLDLTASGKIVWELITPLLGRG----YHLYVDNFYT-SILLFRTLYCL--DTLACGTVRQ
Uribo2 175 IKFYKLCESSSGYTSYFLIYEGKDSKLD---PPGCPPDLTVSGKIVWELISPLLGQG----FHLYVDNFYS-SIPLFTALYCL--DTPACGTINR
Pxu1-pble 169 IKSFVLCDCKTNYVLNYIIYTGSKTECD---ST--FSNVGKSGDVVMSLIKPYLDKG----HTLITDNWYS-SPNLFDLLHKM--KTNAFGTVRK
Xtr-PGBD6 175 MKFYKLCESKTGYSGNFMIYEGTDSFLD---PPGCPLDFTFSDKIVWELLTPLLGRG----YHLYVDDFYT-SIPLFRALHSL--DTPACGIVSH
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Tni-pble 248 NK----REIPEVLKNSRSRPV--GTSMFCFDGP--LTLVSYKPKPAKMVYLLS-SCDEDASINE---ST---GK-----------------PQMV
Hmel2-pble 241 NR----TSSCPLITSKLL-KKERGAVDYRTTHDNTFIIAKWHDNNIFSIASNA-VGI-PKQSAKRFSQSEKRNIV-------------IEEPHMV
Csu-pble 239 NR----TSSCPLITSKLLKKKERGAVDYRTTHDNTFIIAKWHDNNIFSIAS-NAVGINPKQSAKRFSQSEKRNIV-------------IEEPHMV
Smi7-pble 241 GR----IDKPPLQSDVALKKMERGSFDYRVDGKG-NIVCRWHDNSVVTVASSG-AGVNPLCLVNRYSQEQKKKIQ-------------VLQPNMI
Lfu-pble 240 DR----IDKPPLESEVALKKKERGAFDYRIDGKG-NIVCRWNDNSVVTVASSG-AGVNPLCLVKRYSQKQKKKIQ-------------VQQPNMI
Hvu-pble 241 DR----IEKPPLDSDEVMKNKERGAFDYRSDDKG-NIICKWHDNSVVTVALSA-AGINSIGLVNRYSQKEKKRIQ-------------IQQSRMI
Ppa-PGBD3 241 DH----IDKVPLESDVALKKKERGTFDYRIDGKG-NIVCRWNDNSVVTVASSG-AGIHPLCLVSRYSQKLKKKIQ-------------VQQPNMI
Hsa-PGBD3 241 DH----IDRVPLESDVALKKKERGTFDYRIDGKG-NIVCRWNDNSVVTVASSG-AGIHPLCLVSRYSQKLKKKIQ-------------VQQPNMI
Ota-pble 243 NR----SEHCPLLTKQNMKKESRGFYDYRVDESQELIVCKWNDNNVVSLCSNS-VGINPVHSTTRFSRAERKRIQ-------------IAQPHHQ
Hsa-PGBD2 241 YR----TERCPLKDPKELKKMKRGSFDYKVDESEEIIVCRWHDSSVVNICSNA-VGIEPVRLTSRHSGAAKTRTQ-------------VHQPSLV
Ppa-PGBD2 241 YR----TDRCPLKDPKELKKMKRGSFDYKVDESEEIIVCRWHDSSVVNICSNA-VGIEPVRLTSRHSGAAKTRTQ-------------VHQPSLV
Tma-PGBD2 241 YR----TERCPLKDPRELKKMKRGSFDYKVDESEEIIVCRWHDSNVVNICSNA-VGIEPVRLTSRYLGAAKTRTQ-------------VHQPSLV
Tma-PGBD1 239 NR----TEKCPLMDAEHMKKMKKGYFDFQVEENEEIMLCRWHGDGIISLCSNA-VGIEPVNEISCFTDD-EEILQ-------------ISQPSIV
Hsa-PGBD1 239 NR----TEKCPLMNVEHMKKMKRGYFDFRIEENNEIILCRWYGDGIISLCSNA-VGIEPVNEVSCCDADNEEIPQ-------------ISQPSIV
Oaf-PGBD1 238 NR----TEKCPLMNAEHMKKEKKGYFDFQVEENDEIMLCRWHGDGIISLCSSA-VGIEPVSEINYCFADDEESLQ-------------ISQPSIV
Nvi-pble 244 NR----KGLPEMMKA--KEKMKRGDFNYRIKKG--ISAIKWMDRKPVTVL-TSAFNPTETVEITRKLKDESRLP--------------IFCPITI
Smi2-pble 259 QR----KGLPQMLKTNDKLKR--GESKFLTKEG--VAAIKWMDNKAVTLLTTA-HNPAFMTSVHRTKKDGTKAE--------------VPCPKAV
Oaf-PGBD7 258 TR----KGLPDMLRRKDNLQR----GEFRFRTKGCVSAIKWQDNKPVTVLSTF-HNPK-DITVVKRKNKNGSSSQ-------------IPCPRAV
Cas-PGBD7 257 TR----KGLPDMLRRKDNLQR----GESRFRTKGCVSAIKWQDNKPVTVLSTF-HNPK-DITIVKRKNKDGSSSQ-------------IPCPRAV
Laf-PGBD7 258 TQ----KGLPDMLRRKDSLQR--GEFKFRTKGC--VSAVKWQDNKPVTVLSTF-HNPKDITVVKRKNKDGSSSQ--------------IPCPRAV
Cgi-pble 247 NR----KG-PKDLDKI---KKNQGDHIIKQKAN--LVVSVWRDKRK-TILSTN-TNQSDQEVQRKQKD-GT-KN--------------VTCPMSV
Bgl-pble 250 RR----KGWPLPKSKQ---KK--GDLKMRQKGL--IVATQWTDKRQVNILSTN-SDPVMTTVERRSKT-GM--LD-------------VEIPLPV
Pfl-pble 251 NR----LGFPEDRNLKLRDNAS----EARQFGR--LVATSWQDKGTVNILSTS-SQPEITTIRRRGGDV----SC----------------PKSV
Ola-PGBD9 251 GR----RGYPEVLRPRNVGKLCQG--EFYQCQHGNLVATVTRDVKMVNCLSTN-SAPGIVGISPGRQQHDKEEEGESDSMD--GCL-GVPRPLPL
Hbu-PGBD9 251 GR----KGYPEVLRPRNVGKLSQG--EFYQCQRGNLVATVTRDAKVVSCLSTN-SAPGIVGISPGRQQHEADRDGENDSIDSSGLSFGVPRPLPL
Pny-PGBD9 251 GR----KGYPEVLRPRNVGKLSQG--EFYQCQRGNLVATVTRDAKVVSCLSTN-SAPGIVGISPGRQQHEADRDGENDSIDSSGLSFGVPRPLPL
Tcr-pble 242 VR----TGLPKEQKIEKN--MKKGDSEFRTSFTG-VAWLKWKDNKCITFLS-NFHNPSLISEA-KRKNKDGTIQI-------------VTCPQLV
Bbe-PGBD5 250 AKHSDCDGLPASVLAKPPASMRKYNSIVRTKGR--YSSMVWNSPRIPFRLLTNAFSPAAQGKLVVKKNRRPDEE--------------LPCPEAV
Pma-PGBD5 262 RK-SDCTGLPRMALTGPKHPLARGQHSALIKGS--TSLLCWSNKSLFRFL-TNAYSPLKQGAIIKRKGGH-LME--------------VACPQAV
Hsa-PGBD5 252 RK-SDCTGLPLSMLTNPATPPARGQYQIKMKGN--MSLICWYNKGHFRFL-TNAYSPVQQGVIIKRKSGE------------------IPCPLAV
Oaf-PGBD5 252 RK-SDCTGLPLSMLANPATPQSRGQYRIKMKGN--MSLICWYNKGHFRFL-TNAYSPVQQGVIIKRKSGE------------------IPCPLAV
Api1-pble 248 NR----KYNPDYVIKKKLKKG--QVIAQKSSSK--VMVLKFKDKRDLHMLSTK-HTDNMVMVPRRENKS----K-----------------PEVV
Api3-pble 247 NR----VKLPEITKKK-LSPG--EIIGKENSDG--IIVAKWRDKRDVTMLSTK-HNIDMIDTGKKNKKKESIVK-----------------PKII
Atr1-pble 247 NR----KNLPKDVMTGNLKPG--EFMAKENNNG--VTVMKWKDKRDVCLLSTK-HSIGFTKKKNKRGVET--IK-----------------PKIV
Psi-PGBD8 246 NR----KLNPPDVVKAKLNKN----EVIARESDTGVVVLKWKDKRDVLMLSTM-HGED-TKVVETRKG------V-------------VEKPHMI
Mmu-PGBD8 246 NR----KLNPPDVVKAKLNKN----EVIARESDTGVVVLKWKDKRDVLMLSTM-HGED-TKVVETRKG------V-------------VEKPHMI
Dma-PGBD8 246 NR----KLNPPDVVKAKLNKN----EVIARESDTGVVVLKWKDKRDVLMLSTM-HGED-TKAVETRKG------V-------------VEKPHMI
Pva-pble 258 NT----KQMPIDLKKR-I-AK--GTTAARFYDE--LMALKWYDKKEVIMLSTF-HSDTVIEVDCRNG-----KK--------------TKKPCVI
Oab1-pble 256 NR----IGICEEVRETRI-KK--GEYIARFKNK--IMLLKWRDKREVYLVSTV-HNDNIVEMQ-KRN-----VI--------------KKVPEVV
Hsa-PGBD4 258 NR----KQIPNDLKKR-I-AK--GTTVARFCGE--LMALKWCDGKEVTMLSTF-HNDTVIEVNNRNG-----KK--------------TKRPRVI
Uribo1 260 NR----KGLPKELVDKK-LKR--GEVHALRTDE--LLALKFADTKNVFMLTTI-HNESVVVQHRRGR-----PA--------------KSKPLCC
Uribo2 260 NR----KGLPRALLDKK-LNR--GETYALRKNE--LLAIKFFDKKNVFMLTSI-HDESVIREQRVGR-----PP--------------KNKPLCS
Pxu1-pble 252 NR----KDMPIMDEK---LEK--GLFDYKNTDN--LLALRWRDKKDVYMLTSA-HEPKMIVTTKTNYA--TGLN--------------KSKPACV
Xtr-PGBD6 260 NR----KGLPRALINKI-LRH--GETYALRSND--LLAIKYCDTKNEYILTTI-HDESVIVEHKTTNG----PP--------------KSKPLCS
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Tni-pble 311 MYYNQTKGGVDTLDQMCSVMTCSRKT-NRWPMAL-LYGMINIACINSFIIYSHNVSSK-----GEKVQS-RKKFMRNLYMSLTSSFMRKRL
Hmel2-pble 316 SIYNKYMGGVDRSDENISHYRIGIRG-KKWY-MPLLTHMIDLAEHNAWQLYKIN--H--------GKLD-HLGFRRRVAIALIESNRKNAK
Csu-pble 316 SIYNKYMGGVDRSDENISHYRIGIRG-KKWY-MPLLTHMIDLAEHNAWQLYKIN-H---------GKLDH-LGFRRRVAIALIESNRKNAK
Smi7-pble 317 KVYNQFMGGVDRADENIDKYRASICG-KKWYSSPLLFC-FELALQNAWQLHKTY-DA--------KPMD-LLEFRRRVTCHYLETHGHPVE
Lfu-pble 316 KGYNQYMGGVDRADENIDKYRASIRG-KKWYSSPLLFC-FELALQNAWQLHKTY-DT--------KPMD-LLEFRRRVACHYLETHGYPVQ
Hvu-pble 317 KLYNQYMGGIDRADENIGQYQASICG-KKWYSSPLLFC-FEVILQNAWLLHRTI-EE--------KPLD-LLEFHRRIASNYLETYGQPPE
Ppa-PGBD3 317 KVYNQFMGGVGRADENIDKYRASIRG-KKWYSSPLLFC-FELVLQNAWQLHKTY-DE--------KPVD-FLEFRRRVVCHYLETHGHPPE
Hsa-PGBD3 317 KVYNQFMGGVDRADENIDKYRASIRG-KKWYSSPLLFC-FELVLQNAWQLHKTY-DE--------KPVD-FLEFRRRVVCHYLETHGHPPE
Ota-pble 320 TL-----------------------------------------------------------------------------------------
Hsa-PGBD2 318 KLYQEKVGGVGRMDQNIAKYKVKIRG-MKWYSSFIGYV-IDAALNNAWQLHRICCQD--------AQVD-LLAFRRYIACVYLESNADTTS
Ppa-PGBD2 318 KLYQEKVGGVGRMDQNIAKYKVKIRG-MKWYSSFIGYV-IDAALNNAWQLHRICCQD--------AQVD-LLAFRRYIACVYLESNADTTS
Tma-PGBD2 318 RLYQEKVRGVGRMDQNIAKYKVKIRG-MKWYSSFIGYV-IDAALNNAWQLHRICCED--------AQVD-LLAFRRYVACVYLESNADTSS
Tma-PGBD1 315 KLYDECREGVAKMDQIISKYRVRIRS-KKWYSILVSYM-IDLAMNNAWQLHRACNPG--------ASLD-LLDFRRCVAHFYLEHNANLSD
Hsa-PGBD1 316 KVYDECKEGVAKMDQIISKYRVRIRS-KKWYSILVSYM-IDVAMNNAWQLHRACNPG--------ASLD-PLDFRRFVAHFYLEHNAHLSD
Oaf-PGBD1 315 KLYDECREGVAKMDQIISKYRVRIRS-KKWYSILVSYM-IDVAMNNAWQLHRSCYPG--------ASLD-LLDFRRCVAHFYLEHHANLSD
Nvi-pble 316 QAYNKIMGGVDRFDQLREVYMIERRS-KKWWHSIMYYY-IDMAIVNCYILYKCYKEG--------ECED-QLAFRIQLAKQLIGDYNGRKR
Smi2-pble 331 AVYNDVMGGVDRFDQRKERYQIGRRS-VKWWHRIFYFL-LDLGIINSFILWQVNKRN--------RNLD-QLTFRIALARQLIDGYS-SRK
Oaf-PGBD7 330 AEYNAIMGGVDHFDQSCERYAIGRRS-RKWWHRLLHFL-VDLAIVNSFTMWNCN-HG--------GRCN-QLSFRLALIRQLTVGRKRKRR
Cas-PGBD7 329 AEYNSIKGGVDHFDQRRERYAIGRRS-RKWWHRLLHFL-IDLAIVNSFIMWNCN-HG--------GRCN-QLSFRLALSRQLTVGRKRKRR
Laf-PGBD7 330 AEYNAIMGGVDRFDQRCERYAIGRRS-RKWWHRLLHFL-IDLAIVNSFIMWNCNH-G--------GRCN-QLSFRLALSRQLTVGQKRKRR
Cgi-pble 314 KLYNAYMNGVDHADQLRSTYNIARKS-LKWWKYLFL---YDVCIVNAFILMRESPNHGPRTKNNRVRTRTQLEFRKVAHQLILFS------
Bgl-pble 317 VNYNSGMFGVDLADQHRSYYPVGRVS-NKWWRYMLWYL-IDISMINSFLLMKKSR---PNDSTDSLSQNHLLFHKKVADQLLTAA-TGVTL
Pfl-pble 315 IDYNKFMGGVDLSDQLATYYPLGGKH-YKYWKYLFWFI-INRAICNAWIMYKIANT--PP---PRHRYR-QKDFRLDLSTQLVAGFTARKR
Ola-PGBD9 336 LLYQENMRGVDLCDQLRECYQVGRPC-KKWWRYFLWFY-VNLCIVNAYIVMRESRGGAPPAGFN-GKQFTQRHFRVRLAQQLI-GD-YQGA
Hbu-PGBD9 339 LLYQENMRGVDLCDQLRECYQVGRPC-KKWWRYFLWFY-VNLCIVNAYIILRESRGGAPPAGFN-GKQFTQRHFRVRLAQQLI-GD-YQGA
Pny-PGBD9 339 LLYQENMRGVDLCDQLRECYQVGRPC-KKWWRYFLWFY-VNLCIVNAYIILRESRGGAPPAGFN-GKQFTQRHFRVRLAQQLI-GD-YQGA
Tcr-pble 315 KDYNQHMGYVDKADMLKSLYEISRKC-RKWWHRIFWHF-VDVALTNGFVIYALQSEG--------THLS-LKKFRISVVDGLIGATQSSPR
Bbe-PGBD5 329 QAYQNHIKYIDKYNEKFSWYIISYKP-NKTWQQLFWTV-LSLAMNNSYIMYKMSPAY------AHSQLS-RNNFGADLLRAMAGPYYQEVP
Pma-PGBD5 338 EAFAAHLGYICKYDDKYSRYFISHKP-NKTWQQVFWLA-LSIAINNAYILYKLSPAY------QAQRYG-RAQFGERLVQQLLRIPEANGP
Hsa-PGBD5 325 EAFAAHLSYICRYDDKYSKYFISHKP-NKTWQQVFWFA-ISIAINNAYILYKMSDAY------HVKRYS-RAQFGERLVRELLGLEDASPT
Oaf-PGBD5 325 EAFAAHLSYICKYDDKYSKYFISHKP-NKTWQQVFWFA-ISIAINNAYILYKMSDAY------HVKRYS-RAQFGERLVRELLGLEDTSPS
Api1-pble 313 LDYNRCKSFIDLSDQMASYGSPLRKS-LKWYRKV-FELLLNTSVVNALCLFQKTTA---------TRIK-ITDFRSNLIKYLTFKPNMNQE
Api3-pble 315 VDYNSGKAGIDLSDQLSSYSTAVRKS-IRWYHKVATEILFGTAMVNALIVYNTINS--------DKKMK-ITQFRETLVDTILGLDNQGPQ
Atr1-pble 314 IDYNKAKAAVDLSDQMSAYSSPLRKT-LKWYKKLGIELLLNTAVVNARVLYESTTK---------KKIS-VVNFRRLLAKQLIEGSQENTG
Psi-PGBD8 312 VDYNNSKAFIDLSDQLKSYSCSLRRG-IKWFRKLAIELITGSALVNSLVLYRVV-NK--------KKIS-ITKFKEQVCLKLLQTDETSTA
Mmu-PGBD8 312 VDYNNSKAFVDLSDQLKSYSCSLRRG-IKWFRKLAIELITGSALVNSLVLYRVV-NK--------KKIS-ITKFKEQVCLKLLQTDETSTV
Dma-PGBD8 312 VDYNNSKAFIDLSDQLKSYSCSLRRG-IKWFRKLAIELITGSALVNSLVLYRVV-NK--------KKIS-ITKFKEQVCLKLLQTDETPTA
Pva-pble 323 VDYNKNMGAVDLADQMLASYPTECKRHKFWYKKFFRHL-LNITVLNSYILFKKDNPE--------HTIS-HVNFRLTLIERMLEKHHKPGQ
Oab1-pble 321 FDYNNKMGGVDMSDSIIIAYSTARKRLKKYYKKIFLHL-LDVICLNSYLIYKMN--G--------GKLS-RIHFLLEYIEDTIASYPIESR
Hsa-PGBD4 323 VDYNENMGAVDSADQMLTSYPSERKRHKVWYKKFFHHL-LHITVLNSYILFKKDNPE--------HTMS-HINFRLALIERMLEKHHKPGQ
Uribo1 326 KDYSKHMGGVDKTDQIQTYYDATRKT-RAWYKKAAIYM-IQMALYNSYVVYKAAVPG--------PKLS-YYNFLLQLLPALLFGD--VQE
Uribo2 326 KEYSKYMGGVDRTDQLQHYYNATRKT-RAWYKKVGIYL-IQMALRNSYIVYKAAVPG--------PKLS-YYKYQLQILPALLFGGVEEQT
Pxu1-pble 319 VDYNLNMGSVDMVDMVLSAINSCRKS-LKWYKKYFFHL-LDMSIYNSYILYQQVTN---------KKLK-YSKFHLILIKQILQKYPQENK
Xtr-PGBD6 327 KEYSRHIDGVNKTDQIQYY-NAARKT-KAWYKKAAFYM-IQMALNNSYVVYKATVPG--------PKLS-FYNYQVQLLPSLLFGD--VEE
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Supplementary data 4 : Transposon donor sequences and primers used in the study. 
 
a. Sequence of the Ifp2-TIR5'-NeoR-TIR3 donor (the cassette containing the promoter SV40 - 
NeoR ORF - sv40 terminator is highlighted in yellow) 
 
TTAACCCTAGAAAGATAATCATATTGTGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCAT
GTGTTTTATCGGTCTGTATATCGAGGTTTATTTATTAATTTGAATAGATATTAAGTTTTATTATAT
TTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTTTATTTATTTATTAAAAAA
AAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTGGTATCGATGTCGACGAATTCTG
TGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGCTCCCCAGGCAGGCAGAAGTATGCAAAGC
ATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATG
CAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTA
ACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCC
GAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTT
TGCAAAAAGCTCCCGGGAGCTTGGATATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGATCG
TTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTC
GGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAG
GGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCA
GCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAA
GCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCT
CCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACC
TGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTT
GTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTC
AAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATC
ATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTAT
CAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTC
CTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAG
TTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAG
ATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCT
GGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAG
CTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGC
ATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCCCCAgctagcTGG
CTCGAGCAATTGGCAGATCTAAGCTTGATATCTATAACAAGAAAATATATATATAATAAGTTATCA
CGTAAGTAGAACATGAAATAACAATATAATTATCGTATGAGTTAAATCTTAAAAGTCACGTAAAAG
ATAATCATGCGTCATTTTGACTCACGCGGTCGTTATAGTTCAAAATCAGTGACACTTACCGCATTG
ACAAGCACGCCTCACGGGAGCTCCAAGCGGCGACTGAGATGTCCTAAATGCACAGCGACGGATTCG
CGCTATTTAGAAAGAGAGAGCAATATTTCAAGAATGCATGCGTCAATTTTACGCAGACTATCTTTC
TAGGGTTAACCGCGGTGGAGCTCCAGCTTTTGTTCCCTTTAGTGAGGGTTAA 
 
b. Tcr-pble-TIR5'-NeoR-TIR3 donor (the cassette containing the promoter SV40 - NeoR ORF - 
sv40 terminator is highlighted in yellow) 
 
TTAACCCTTTGAAGCACACATTAAGGATTTAATTTATTTTTAATTTTTTACAATGAAAACTTATTT
CTAAATACATTTAAAATTTAATTTGAGCAAAAATAAAATGTTTTCATTAATATTGAGTGTTGCTAA
AAAATGGTGGTCATTCAGTGAAACCACTATGCAACTAAGCTTCACTATATTTTTACATGGTGTGGT
ATGCTACAAAGCAATTTTTAGATTCATTGAGACACAATGCCACTTCGCATGTCTTACAAGACCATT
TACTTCGGTGTGGCTGTAACTTCTGTGCTGCAGTGGGTTAACATGAATTCTGTGGAATGTGTGTCA
GTTAGGGTGTGGAAAGTCCCCAGCTCCCCAGGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTA
GTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCT
CAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTC
CGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGC
CTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCCC
GGGAGCTTGGATATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGA
ACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGC



ACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCT
TTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTG
GCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTG
GCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGT
ATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCA
CCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGA
TCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCC
CGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGG
CCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTT
GGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGG
TATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGG
ACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACC
GCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAG
CGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTAC
AAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGT
TTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCCCACGTGACAATAGTATTAAATAATGA
TTTGAATACTTAGGGCCTACATAGTTATATATTTATTCCTTGAAAAATATAACAAAACCAATTAGA
AGAAACGTGTCACTTCAATAACAAAAACAAAATACATACTATATTGGAGGCATGAATACCAACAAA
AATTACTAATAATAAATTTTTACAAGAATAAAACTAGCAAATAAATTCAGATAGATGATTCATAAG
TGCTGCCATACAGTTAAATGTATCTCAAATAATTAAATAAAAGGTGGTTACCAAGTGAAACCACTA
TGCTTCAAAGGGTTAA 
 
c. Sequences used as baits to identify transposon breakpoints in analyses done with lumpy.  
 
Sequence of the Ifp2-TIR5'-NeoR-TIR3 sequence flanked upstream and downstream by 100-
bp plasmid regions. The cassette containing the promoter SV40 - NeoR ORF - sv40 terminator 
was highlighted in yellow. TTAA TSD were bolded while 100-bp plasmid backbone sequences were 
typed in blue. 
 
ATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCGC
GTAATACGACTCACTATAGGGCGAATTGGGTACCTTAACCCTAGAAAGATAATCATATTGTGACGT
ACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGGTCTGTATATCGAGGTTTATT
TATTAATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAA
ACAATTTATTTATGTTTATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTA
ACAAAACTTTTGGTATCGATGTCGACGAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTC
CCCAGCTCCCCAGGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGG
AAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAT
AGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCA
TGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAA
GTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGGATATCCAT
TTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGC
AGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTG
CTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCT
GTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGT
TCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGT
GCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGC
AATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCAT
CGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCA
GGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGT
CGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCAT
CGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGC
TGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTC
GCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATG
ACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGG



TTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTG
GAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC
ACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAAT
GTATCTTATCATGTCTGGATCCCCAgctagcTGGCTCGAGCAATTGGCAGATCTAAGCTTGATATC
TATAACAAGAAAATATATATATAATAAGTTATCACGTAAGTAGAACATGAAATAACAATATAATTA
TCGTATGAGTTAAATCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCACGCGGTCG
TTATAGTTCAAAATCAGTGACACTTACCGCATTGACAAGCACGCCTCACGGGAGCTCCAAGCGGCG
ACTGAGATGTCCTAAATGCACAGCGACGGATTCGCGCTATTTAGAAAGAGAGAGCAATATTTCAAG
AATGCATGCGTCAATTTTACGCAGACTATCTTTCTAGGGTTAACCGCGGTGGAGCTCCAGCTTTTG
TTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAA
TTGTTATCCGCT 
 
Sequence of the Tcr-pble-TIR5'--TIR3 sequence flanked upstream and downstream by 100-bp 
plasmid regions. TTAA TSD were bolded while 100-bp plasmid backbone sequences were typed in 
blue. 
 
CGTTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGGTACGGCC
GTCAAGGCCAAGCTTCCCGGGATACTTACCATGGTTAACCCTTTGAAGCACACATTAAGGATTTAA
TTTATTTTTAATTTTTTACAATGAAAACTTATTTCTAAATACATTTAAAATTTAATTTGAGCAAAA
ATAAAATGTTTTCATTAATATTGAGTGTTGCTAAAAAATGGTGGTCATTCAGTGAAACCACTATGC
AACTAAGCTTCACTATATTTTTACATGGTGTGGTATGCTACAAAGCAATTTTTAGATTCATTGAGA
CACAATGCCACTTCGCATGTCTTACAAGACCATTTACTTCGGTGTGGCTGTAACTTCTGTGCTGCA
GTGGGTTAACATGAATTCGAGCTCGGATCCCACGTGACAATAGTATTAAATAATGATTTGAATACT
TAGGGCCTACATAGTTATATATTTATTCCTTGAAAAATATAACAAAACCAATTAGAAGAAACGTGT
CACTTCAATAACAAAAACAAAATACATACTATATTGGAGGCATGAATACCAACAAAAATTACTAAT
AATAAATTTTTACAAGAATAAAACTAGCAAATAAATTCAGATAGATGATTCATAAGTGCTGCCATA
CAGTTAAATGTATCTCAAATAATTAAATAAAAGGTGGTTACCAAGTGAAACCACTATGCTTCAAAG
GGTTAACTCGAGTAAGTATCACGTGAAGCTTTGCAAGCTCCAGCTTTTGTTCCCTTTAGTGAGGGT
TAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCC 
 
Sequence of the Ifp2-TIR5'-NeoR-TIR3 sequence flanked upstream and downstream by 100-
bp plasmid regions. This sequence was that contained in the Ifp2 plasmid construct used in 
Henssen et al, 2015 to monitor integration assays in HEK293 cells. The cassette containing the 
promoter EF1 - NeoR ORF - sv40 terminator was highlighted in yellow. TTAA TSD were bolded 
while 100-bp plasmid backbone sequences were typed in blue. 
 
TTGAACCCGTGGAGGACGGGCAGACTCGCGGTGCAAATGTGTTTTACAGCGTGATGGAGCAGATGA
AGATGCTCGACACGCTGCAGAACACGCAGCTAGATTAACCCTAGAAAGATAATCATATTGTGACGT
ACGTTAAAGATAATCATGTGTAAAATTGACGCATGTGTTTTATCGGTCTGTATATCGAGGTTTATT
TATTAATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAA
ACAATTTATTTATGTTTATTTATTTATTAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAA
CAAAACTTTTATGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGC
TAGGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCC
GGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTC
TCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAGGCCTCCACgGCCaaggatc
tgcgatcgctccggtgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagttgggg
ggaggggtcggcaattgaacgggtgcctagagaaggtggcgcggggtaaactgggaaagtgatgtc
gtgtactggctccgcctttttcccgagggtgggggagaaccgtatataagtgcagtagtcgccgtg
aacgttctttttcgcaacgggtttgccgccagaacacagctgaagcttcgaggggctcgcatctct
ccttcacgcgcccgccgccctacctgaggccgccatccacgccggttgagtcgcgttctgccgcct
cccgcctgtggtgcctcctgaactgcgtccgccgtctaggtaagtttaaagctcaggtcgagaccg
ggcctttgtccggcgctcccttggagcctacctagactcagccggctctccacgctttgcctgacc
ctgcttgctcaactctacgtctttgtttcgttttctgttctgcgccgttacagatccaagctgtga
ccggcgcctactctagagctagcgaattcgaatttaaatcggatccGCGGCCGCgcccctctccct



cccccccccctaacgttactggccgaagccgcttggaataaggccggtgtgcgtttgtctatatgt
tattttccaccatattgccgtcttttggcaatgtgagggcccggaaacctggccctgtcttcttga
cgagcattcctaggggtctttcccCtctcgccaaaggaatgcaaggtctgttgaatgtcgtgaagg
aagcagttcctctggaagcttcttgaagacaaacaacgtctgTagcgaccctttgcaggcagcgga
accccccacctggcgacaggtgcctctgcggccaaaagccacgtgtataagatacacctgCaaagg
cggcacaaccccagtgccacgttgtgagttggatagttgtggaaagagtcaaatggctctcctcaa
gcgtattcaacaAggggctgaaggatgcccagaaggtaccccattgtatgggatctgatctggggc
ctcggtgcacatgctttacatgtgtttagtCgaggttaaaaaaacgtctaggccccccgaaccacg
gggacgtggttttcctttgaaaaaCACGATGATAATATGGCCACAACCATGgcgtccggaATGATT
GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGG
GCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTT
CTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCG
TGGCTGGCCgCGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGAC
TGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAA
GTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGAC
CACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGAT
GATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATG
CCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCG
TTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTAC
GGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAgtc
gacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctcct
tttacgctatgtggatacgctgctttaatgcctttgtatcatgcGTTAACTaaactTGTTTATTGC
AGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACT
GCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGAATTGACTCAAATG
ATGTCAATTAGTCTATCAGAAGCTCATCTGGTCTCCCTTCCGGGGGACAAGACATCCCTGTTTAAT
ATTTAAACAGCAGTGTTCCCAAACTGGGTTCTTATATCCCTTGCTCTGGTCAACCAGGTTGCAGGG
TTTCCTGTCCTCACAGGAACGAAGTCCCTAAAGAAACAGTGGCAGCCAGGTTTAGCCCCGGAATTG
ACTGGATTCCTTTTTTAGGGCCCATTGGTATGGCTTTTTCCCCGTATCCCCCCAGGTGTCTGCAGG
CTCAAAGAGCAGCGAGAAGCGTTCAGAGGAAAGCGATCCCGTGCCACCTTCCCCGTGCCCGGGCTG
TCCCCGCACGCTGCCGGCTCGGGGATGCGGGGGGAGCGCCGGACCGGAGCGGAGCCCCGGGCGGCT
CGCTGCTGCCCCCTAGCGGGGGAGGGACGTAATTACATCCCTGGGGGCTTTGGGGGGGGGCTGTCC
CTGATATCTATAACAAGAAAATATATATATAATAAGTTATCACGTAAGTAGAACATGAAATAACAA
TATAATTATCGTATGAGTTAAATCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCA
CGCGGTCGTTATAGTTCAAAATCAGTGACACTTACCGCATTGACAAGCACGCCTCACGGGAGCTCC
AAGCGGCGACTGAGATGTCCTAAATGCACAGCGACGGATTCGCGCTATTTAGAAAGAGAGAGCAAT
ATTTCAAGAATGCATGCGTCAATTTTACGCAGACTATCTTTCTAGGGTTAATCTAGCTGCATCAGG
ATCATATCGTCGGGTCTTTTTTCCGGCTCAGTCATCGCCCAAGCTGGCGCTATCTGGGCATCGGGG
AGGAAGAAGCCCGTGCCTT 
 
d. Primers used to amplify the Mm524 cDNA by RT-PCR. 
Mn524 (Accession N°XM_006530804.1)  
Forward primer (flanked with EcoRI) : 5’-CCGAAGAATTCATGGCCGAGGGCGGTGG-3’ 
Reverse primer (flanked with XbaI)  : 5’-CCGTTTCTAGATCAGTGGGCTGGCGATGAG-3’ 
 
e. Primers to amplify loci containing Ifp2 or Tcr-pble insertions 
First linear amplification (B = biotin) 
(B)-NeoR 5’ : (B)-TTCTTCGCCCACCCCAACTTGTTTATTGC-3’  
(B)-NeoR 3’ : (B)-GACTTTCCACACCCTAACTGACA-3’  
 
Linkers 
Oligo I : 5’-GACCCGGGAGATCTGAATTCAGTGGCACAGCAGTTAGG-3’ 
Oligo II DpnII : 5’-GATCCCTAACTGCTGTGCCACTGAATTCAGATC-3’ 
Oligo II PNB : 5’-CATGCCTAACTGCTGTGCCACTGAATTCAGATC-3’ 



 
First round of nested PCR 
Primer anchored in linker  
LC1 : 5’-GACCCGGGAGATCTGAATTC-3’ 
 
Primers anchored in the 5’ or 3’ end of the IFP2 vector 
(B)-TIR-UTR 5’ PB III : (B)-CGATAAAACACATGCGTCAAT -3’ 
(B)-TIR-UTR 3’ PB III : (B)-GCTATTTAGAAAGAGAGAGCA -3’ 
 
Primers anchored in the 5’ or 3’ end of the Tcr-pble vector 
(B)-TIR-UTR 5’Tcr-pbleII : (B)-GTTTTCATTAATATTGAGTGTTGC-3’ 
(B)-TIR-UTR 3’Tcr-pbleII : (B)-GCAGCACTTATGAATCATCTATC-3’ 
 
Second round of nested PCR 
Primer anchored in linker  
LC2 : 5’-GATCTGAATTCAGTGGCACAG-3’ 
 
Primers anchored in the 5’ or 3’ end of the IFP2 vector 
TIR-UTR PB 5’III : 5’-CGATAAAACACATGCGTCAAT -3’ 
TIR-UTR PB 3’III : 5’-GCTATTTAGAAAGAGAGAGCA-3’ 
 
Primers anchored in the 5’ or 3’ end of the Tcr-pble vector 
TIR-UTR 3’ Tcr-pble III : 5’-CACCTTTTATTTAATTATTTGAGATAC-3’ 
TIR-UTR 5’Trc-pble III : 5’-CAATGAAAACTTATTTCTAAATAC-3’ 
 



>GFPT01020379.1
ttaaccctttgaagcacacattaaggatttaatttatttttaattttttacaatgaaaacttatttct
aaatacatttaaaatttaatttgagcaaaaataa--ttttt-
cattaatattgagtgttgctaaaaaatggtggtcattcagtgaaaccactatgcaactaagcttcact
atatgtttacatggtgtggtatgcttcaaagcaatttttagcttcattgagacacaatgccacttcgc
atgtcttacaagaccatttacttcggtgtggctgtaacttc-
gtgctgcagtgggcacaacgtctgcttgaactcc----
ttacaggtaaatgagccaccttgtcaaatcttttttcaagaggtacttgaggcttgaaatagctcact
ggctttggaattggttttcttcctctaggtgaagattgtgttgcaccaatcaaaccatctactacaga
aatacgaaatttctttagtgataaatgggtgccctcactttggagtgcataaatgacaaagccatttg
tcagtgcaacatccacaaagtgccaaaatatacggtgccaccacttgcggc--atttc----
cggcttatttcgtatagggattt-
caacatatcagctttatccacatagcccatgtgctgattgtaatctttcactagttgtggacaggtta
ctatttgtattgttccatctttgttttttctcttggcttcagaaataagcgaaggattgtggaaattg
gacaaaaatgtaatacatttgttgtctttccactttagccaagcaactcctgtaaatgaggtgcgaaa
ctcactatcacctttcttcatgttcttttcta---
tcttttgttcttttggcaagccagttctcacattccttactgttccgcatgcatatatcgcttggttc
tttagtgaaatcattagatcaacacttgtaaaataattgtcgaaataaacatgatgacccaacccaac
aagttcaagagtaaggtctttgacaactcgggcacctaatagcttctcaatattgccttcaaccttac
ctgtgtatatttgaaactgacagacaaaccccgactcatccgcacgcacccaaaccttgtagcctcgt
tttattggcttgttgggcataaattgtctgaaagaactccttcctttaaatttgatcatactttcatc
gatggactgatgattccctggtttgaagcaggttttgaaagtctctgaaagtgtatcaagcattggtc
ttagtttgtagagcttatcaaaagcattgtcgtctctttttggctgcaatacattgttgtttacatgt
aaatgcgtcaacaaccaaccaaaacgattcactggcattaggggagagataaatgaatccctaagctg
agggtaagatgaccaatggtccctgtaggagggtaaacgttttatccccatcataatgtttattgcta
tga---
aaatcttcatttcttcttcagttacagggacgaatggtttccccaactgtgtagcataaaggttagtt
tgaaaaactaaatgttcaataaaagaatctggaaataaacacaaaaaagtatcgacaggagattctgt
acttgttggtacattagggccaaagtcatttgtaaaattttgaatgttccaccgccttattttgtttt
cccacacaccatcta-attttttaaatcgctcactaaggggttcatcatcatcatcatcatc------
tgtattacaatcttcctgatttatatcagaataatttaggacattattgttattattgaaaccgttat
cttcctgtataaaaacaattgatctgtcctcactttcctgtaagcaatcttctaaatccgaatcacat
tc----
tccatcagaatcacactgtccatcaatagagtcagtatcactaggcacttctattagcaaacgttcaa
catcttcctctttgagtgatacgtttagcaataattttcttttat----------
ttatagacatgacgacactgaaatgagtaaaaatatacacatgaccttacttgcacagtggtagcaat
ttgaaaccacctagtaattag---g--
ttattaaaattaatatatttagataaatttaattatgaatgtaaataattataaagcaaaaaataata
gtattaaataatgatttgaatact-------
tacatagttatatatttattccttgaaaaatataacaaaaccaattagaataaacgtgtcacttcaat
aacaaaaacaaaatacatactatattggaggcatgaataccaacaaaaattactaataataaattttt
acaagaataaaactagcaaataaattcagatagatgattcataagtgctgcca-
acagttaaatgtgtctcaaataattaaataaaaggtggttaccaagtgaaaccactatgcttcaaagg
gttaa
>MSSY03005913.1b
ttaaccctttgaagcacacattaaggatttaatttatttttaattttttacaatgaaaacttatttct
aaatacatttaaaatttaatttgagcaaaaataa--ttttt-
cattaatattgagtgttgctaaaaaatggtggtcattc------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------



--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
----------------agtgaaaccactatgcttcaaagggttaa
>MSSY03005238.1b
ttaaccctttgaagcacacattaaggatttaatttatttttaattttttacaatgaaaacttatttct
aaatacatttaaaatttaatttgagcaaaaataa--tgttt-
cattaatattgagtgttgctaaaaaatggtggtcattcagtgaaaccac-------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------



--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
------------------------------------------------------
nggtagcaatttgaaaccacctagtaattag---g--
ttattaaaattaatatatttagataaatttaattatgaatgtaaataattataaagcaaaaaacaata
gtattaaataatgatttgaatacttagggcctacatagttatatatttattcattgaaaa--------
----
caattagaagaaacgtgtcacttcaataacaaaaacaaaagacatactatattggaggcatgaatacc
tacaaaaattactaataataaatttttacaagaataaaactagcaaataaattcagctagatgattca
taagtgctgccataatgttaaatgtttctcaaataattaaataaaaggtggttagcaagtgaaaccac
tatgcttcaaagggttaa
>PGFK01000003.1
----ccctttgacgcacacattaagga--
taatttatttttatctttttacaattaaaacttatttctaaatatatttaaaatttcattttagcaaa
taata--tgttt-cattaagatcgagtgttgctaaaaaatggtg-----------
aaaccactatgcaactaagctccactatatttttacatggtgtggtatgctacaaagcaatttttaga
ctcgttgagaaacaatgcaacttcgcatttcttacaagaccatttacttcggtgtggctgtaacttcc
gtgttgcattgggcacaacgtctgcttgaactcc----
ttacaggtaaatgagctaccttttcaaatcttttttcaagaggtactcgagactgaaaatagctcact
ggctttggaagtggttttcttcctctaggtgaaggttttgttggactaatcaattcatctactacaga
aatacgaaattcctttagggataaatgggagccctcactttagagtgcataaatgacaaaaccatttg
tcagtgcaacatccacaaagtgccaaaatatacggtgccaccatttg---------------
cggcttatttcgtaaagggattt-
caacatatcagctttatccacatagcccatgtgctggttataatctttcattagttatggacagacta
ccatctgtattattccatctttgttttttctcttggcttcataaataagcgaaggattgcggaaattg
gccaaaaatgtaatacatttgttatctttccactttagccaagtaactcctgtaaatgaggtgtgaca
ctcactatcacctttcttcatgttcttttctaccttttttttttcttttggcaagccagttctcacat
cccttattgtgccgcatgcatatatcgcttggttctttagtgaaatcattagctcaacacttg-----
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
-----------------------------------------ct-
atgatttttt----------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
ttttcatttcttcttcaattacagggacgaatggtttccacaactgtgtagcgtaaaggttagtttga
aaaactaaatgttcaattaaagaatctggaaataaacacaaaaaattatcaacaggagattatttact
tgttggtacaatagggccaaggtaattagtaaaatgttgaatgatccaccaccttattttgttttccc
acacactatctatttttttttaatcgttcactaagtggttcatcatcattatcatcatc------
tttaatacaatcttcctgatttatatcagaataatttaggacattattgttattattgaaaccgttat
cttcctgtataaaaacaattgatctgtcctcactttcctgcaagcaatcttctaaatccgaatcacgt
tc----
tccgtcagaatcacactgtccatcaatagagtcagtatcactaggcacttctattagcaaacgttcaa
catcttcctctttgagtaatacgtttagcaattattttattttatttta-----
tttatagacatgacgacactgaaatgagtaaatatatacacatgacctatcttgcacagtggtagcaa
tttgaaaccacctagtgattagttagatttatttaaatatatgtattttaatg-----
acctattaatgtaaataattataaagcaataaacaatagtattaaaagatgatttgaatatt------
-
taaatagttctatatttattccttgaaaa---------------------------------------
------



aacaaactacatactatattataggcatgaataccaacaaaaattactaataataaatttttacttga
ataaaactagcaaataagttatgatagatgattaataagtgctgcca-
acagttaaatgtatttcaaataattaaatgaaaggtggttactaggggaaaccactatgcttcaa-
ggtttaa
>PGTA01000295.1
TTAACCCTTTGAAGCACACATTAAGGATTTAATTAATTTTTAATTTTTTACAATGAAAACTTATTTCT
AAATACATCTAAAATTTAATTTGAGCAAAAATAA--TGTTT-
CATTAATATTGAGTGTTGCTAAAAAATGGT---
CATTCAGTGAAAGCACTATGCAACTAAGCTTCACTATATGTTTACATGGTGTGGTATGCTACAAATCA
ATTTTTAGATTCATTGAGACACAATGCCACTTCGCATGTCTTACAAGACCATTTGCTTCGGTGTGGCT
GTAACTTCT-TGCTGCAGTGGGCACAACGTCTGCTTGAACTCC----
TTACAGGTAAATGAGCCACCTTGTCAAATCTTTTTTCAATAGGTACTTGAGGCTTGAAATAGCTCACT
GGCTTTGGAATTGGTTTTCTTCCTCTAGGTGAAGATTGTGTTGCACCAATCAAACCATCTACTACAGA
AATACGAAATTTCTTTAGTGATAAATGGGTGCCCTCACTTTGGAGTGCATAAATGACAAAGCCATTTG
TCAGTGCAACATCCACAAAGTGCCAAAATATACGGTGCCACCACTTGCGGC--
ATTTCTTTCCGGCTTATTTCGTATAGGGATTTTCAACATATCAGCTTTATCCACATAGCCCATGTGCT
GGTTGTAATCTTTCACTAGTTGTGGACAGGTTACTATTTGTATTGTTCCATCTTTGTTTTTTCTCTTG
GCTTCAGAAATAAGCGAAGGATTGTGGAAACTGGAGAAAAATGTAATACATTTGTTGTCTTTCCACTT
TAGCCAAGCAACTCCTGTAAATGATGTGCGAAACTCACTATCACCTTTCTTCATGTTCTTTTCTACC-
--
TTTTGTTCTTTTGGCAAGCCAGTTATCACATTCCTTACTGTGCCGCATGCATATATCGCTTGGTTCTT
TAGTGAAATCATTAGATCAACACTTGTAAAATAATTGTCGAAATAAACATGATGACCCAACCCAAAAA
GTCCAAAAGTAAAGTCTTTGACAACTTGAGCACCTAATAGCTTCTCAATATTGCCTTCAACCTTACCT
GTGTATATTTGAAACTGACAGATAAACCCCGACTCATCCGCACGCACCCACACCTTGTAGCCTCGTTT
TATTGGCTTGTTGGGCATAAATTGTCTGAAAGAACTCCTTCCTTTAAATTTGATCATACTTTCATCAA
TGGACTGATGTTTTCCTGGTTTGAAGCAGGTTTTGAAAGTCTCTGAAAGTGTATCAAGCATTGGTCTT
AGTTTGTAGAGCTTATCAAAAGCATTGTCGTCTCTTTTTGGCTGCAATACATTGTTGTTTACATGTAA
ATGCGTCAACAACCAACCAAAACGATTCACTGCCATTAGGGGAGAGATAAATGAATCCCTAAGCTGAG
GGTAAGATGACCAATGGTACCTGTAGGAGGGTAAACGTTTTATTCCCATCATTATGTTTATTGCTATG
A---
AAATTTTCATTTCTTCTTCAGTTACA------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
------------------------------------------
>PGTA01003554
TTAACCCTTTGAAGCACACATTAAGGATTTAATTTATTTTTATTTTTTTGCTATGAAAACTTATTTCT
AAATACATTTCAAATTTAATTTTAGCAAAAAAATAAAGTTTTCATTCAGATTGAGTGTTGCTAAAAAA
TGGTGGTCTTTCAGTAAAACCACTATTCAAATAAATTCCAGTATATTTTTACATGGTGTGGTATGCTA
CAAAGCAATTTTTATATTCATTGAGACACAATGCCACTTCGCATGTCTTACAAGACCATTTACTTCGG
TGTGGCTGTAACTTCT-TGCTGCAGTGGGCACAACGTCTGCTTGAACTCC----
TTACAGGTAAATGAGCCACCTTGTCCAATCTTTTTTCAAGAGGTACTTGAGGCTTGAAATAGCTCACT
GGCTTTGGAAGTGGTTTTCTTACTCCAGGTGAAGATTGTGTTGCACCAATCAATCCATCTACTACAGA
AAT--GA------------GA--



AATGGGAGCCCTCACTTTAGAGTGCATAAATTACAAGGCCATTTGACAGTGCAACACCCACAAAGTGT
CAGAATATACGATGCGG-CATTTCCGGCTTATTTC-----------------------------
AACATATCAGCTTTATCCACATAGCCCATGTACTGGTTGTAATCTTTCACTAGTTGTGGA-------
CC---
TGTATTGTTCCATCTTCGTTTTTCCTCTTGACTTCAGAAATAAGCGAGGGATTGTGGGAATT------
---------
ACATTTGTTGTCTTTCCACTTTAGCCAAGCAACTCCCGTAAATTAAGTGTGAAACTCACTATCACCTT
TCTTCGTGTTCTTTTCTACC---
TTTTGTTCTTTTGGCAAGCTGGTTCTCACATTCATCACTGTGCCGCATGCATGTATCGATTGGTTCTT
TAGTGAAATAATTGAATCAACACTTATAAAATAGTTGTC---
ATAAACATCATGACCCAAACCAAAAAGTTCAAAAGTTAGACCTTTGGCAACTCGAGCACCTAATAGTT
TCTCAATATTGCCCTCAACCTTCCCTATGTATATCTGAAACTGAC--------------
TTACCCGCACGCACCCACACCTTGTAGCCTCGTTTTATTGGATTGTTGGGCATAGATTGTCTGAAAGA
ACTCCTTCCTTTAAATATGATCATACTTCCATCAATGGACTGATGTTTTCCTGGTTTGAAGCAGGTTA
TGAAAGTCACTGAAAGTGTATCAAGAATTGGTCGTAGTTTGTAGAGTTTGTCAAATGCATTGTCTCCT
CTTTTTAGCT-
TAATACTTTGTTGTTTACATGTAAATGTGTCAACAACCAACCAAAACGATTCACTGGCATCAGGGGAG
AGATAAATGTATCCCTAAGCTGAGGTTGATATGACCAATGGTCCCTTTAGGAGGGTAAACGTTTTATC
CCCATCATAATGTTTATTATTATGA---
AAATTTTCATTTATTCTGCAGTTACAAGGATGAATAGTTTCCCCATCTGTGTAGAGTAAAGGTAAGTT
TGAAAAACTAAAGGTTCACTGAAAGAATCTGGATATAAACACAAAAAAGTATTGACAGGAGATTCTGT
ACTTGTTGGTACATTAGGGCCAAAGTCATTTGTCAAATTTTGAATGTTCCACCACATTATTTTGTTTT
CCCACAAACCATATA-TTTTTTTAAATCCCTCACTAAGTGGTTCATCATCATCATCATCAT------
ATTTATTACTATCTTCCTGACTTACATCAGAATAATTTAGGACATTATTGTCATTATTGAACCCGTCA
TCTTCCTGTATAAAAACACTTGATCTGTCCTCACTTTCCTGTAAGCAATCTTCTCCTTA-
GAATCACACTCACCTTCC----------------------
ATAGAGTCAGTATCCCTAGGCACTTCTACTAGCAAACGTTCAACATCTTCCTCTTTGAGTGATAGACT
AAGTTTAGCAATCATTTTATTTTA-----TTTATAGACATGAC---
ACTGAAATGATTACAAATATGCACACAGCTTAACTCGCACAATGGTAGCAATTTGAAGCCACCTAGTA
ATTAG-----TTTATTTAAATATAT-TATATAT-
TATATATATATTT-------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
-------------------------------------------------------------------
>PGFK01000005.1
TTAACCTTTTGAAGCACACATTAAGGATTTAATTTATTTTTATTTTTTTGCTATGAAAACTTATTTCT
AAATACATTTCAAATTTAATTTTAGCAAAAAAATAAAGTTTTCATTCAGATTGAGTGTTGCTAAAAAA
TTGTGGTCTTTCAGTAAAACCACTATTCAAATAAATTCCAATATATTTTTACATGGTGTGGTATGCTA
CAAAGCAATTTTTATATTCATTGAGACACAATGCCACTTCGCATGTCTTACAAGACCATTTACTTCGG
TGTGGCTGTAACTTCT-
TGCTGCAGTGGGCACAACGTCTGCTTGAACTCCCTCCTTACAGGTAAATGAGCTACCTTGTCCAATCT
TTTTTCAAGAGGTACTTGAGGCTTGAAATAGCTCACTGGCTTTGGAAGTGGTTTTCTTACTCCAGGTG
AAGATTGTGTTGCACCAATCAATCCATCTACTACAGAAATGAGAAAT----------------
GGGAGCCCTCACTTTAGAGTGCATAAATTACAAGGCCATTTGACAGTGCAACACCCACAAAGTGTCAG
AATATACGATGCGG-CATTTCCGGCTTATTTC-----------------------------
AACATATCAGCTTTATCCACATAGCCCATGTACTGGTTGTAATCTTTCACTAGTTGTGGA--------
C--
CTGTATTGTTCCATCTTCGTTTTTCCTCTTGACTTCAGAAATAAGCGAGGGATTGTGGGAATT-----
----------
ACATTTGTTGTCTTTCCACTTTAGCCAAGCAACTCCCGTAAATTAAGTGTGAAACTCACTATCACCTT
TCTTCGTGTTCTTTTCTACC---
TTTTGTTCTTTTGGCAAGCTGGTTCTCACATTCCTCACTGTGCCGCATGCATGTATCGATTGGTTCTT
TAGTGAAATAATTGAATCAACACTTATAAAATAGTTGTC---



ATAAACATCATGACCCAAACCAAAAAGTTCAAAAGTTAGACCTTTGGCAACTCGAGCACCTAATAGTT
TCTCAATATTGTCCTCAACCTTCCCTATGTATATCTGAAACTGAC--------------
TTACCCGCACGCACCCACACCTTGTAGCCTCGTTTTATTGGATTGTTGGGCATAGATTGTCTGAAAGA
ACTCCTTCCTTTAAATATGATCATACTTCCATCAATGGACTGATGTTTTCCTGGTTTGAAGCAGGTTA
TGAAAGTCACTGAAAGTGTATCAAGAATTGGTCGTAGTTTGTAGAGTTTGTCAAATGCATTGTCTCCT
CTTTTTAGCT-
TAATACTTTGTTGTTTACATGTAAATGTGTCAACAACCAACCAAAACGATTCACTGGCATCAGGGGAG
AGATAAATGTATCCCTAAGCTGAGGTTGATATGACCAATGGCCCCTTTAGGAGGGTAAACGTTTTATC
CCCATCATAATGTTTATTATTATGA---
AAATTTTCATTTATTCTGCAGTTACAAGGATGAATAGTTTCCCCATCTGTGTAGAGTAAAGGTAAGTT
TGAAAAACTAAATGTTCACTGAAAGAATCTGGATATAAACACAAAAAAGTATTGACAGGAGATTCTGT
ACTTGTTGGTACATTAGGGCCAAAGTCATTTGTCAAATTTTGAATGTTCCACCACATTATTTTGTTTT
CCCAAAAACCATATATATTTTTTAAATCCCTCACTAAGTGGTTCATAATCATCATAATCATCATCATA
TTTATTACTATCTTCCTGACTTACATCAGAATAATTTAGGACATTATTGTCATTATTGAACCCGTCAT
CTTCCTGTATAAAAACACTTGATCTGTCCTCACTTTCCTGTAAGCAATCTTCTCCTTA-
GAATCACACTCACCTTCC----------------------
ATAGAGTCAGTATCCCTAGGCACTTCAACTAGCAAACGTTCAACATCTTCCTCTTTGAGTGATAAGTT
TAG-----CAATCATTTTATTTTA-----TTTATAGACATGAC---
ACTGAAATGATTACAAATATGCACACAGCTTAACTCGCACAATGGTAGCAATTTGAAGCCACCTAGTA
ATTAG-----TTTATTTAAATATAT-TATATAT-
TATATA--------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
-------------------------------------------------------------------
>MSSY03008721
TCAGCCCTTTGACGCACACATTAAGGA--
TAATTTATTTTTATCTTTTTACAATTAAAACTTATTTCTAAATACATTTAAAATTTCATTTTAGCAAA
--TAATATGTTT-CATTAAGATCGAGTGTTGCTAAAAAATGGTG-----------
AAACCACTATGCAACTAAGCTCCACTATATTTTTACATGGTGTGGTATGCTACAAAGCAATTTTTAGA
NTCGTTGAGAAACAATGCAACTTCGCATTTCTTACAAGACCATTTACTTCGGTGTGGCTGTAACTTC-
GTGCTGCAGTGGGCACAACGTCTGCTTGAACTCC----
TTACAGGTAAATGAGCTACCTTTTCAAATCTTTTTTCAAGAGGTACTCGAGACTGAAAATAGCTCACT
GGCTTTGGAATTGGTTTTCTTCCTCTAGGTGAAGGTTTTGTTGGACTAATCAATTCATCTACTACAGA
AATACGAAATTCCTTTAGTGATAAATGGGAGCCCTCACTTTAGAGTGCATAAATGACAAAACCATTTG
TCAGTGCAACATCCACAAAGTGCCAAAATATACGGTGCCATCATTTGCGGCTTATTTC----------
-----GTAAAGGGATTTT-
AACATATCAGCTTTATCCACATAGCCCATGTGCTGGTTATAATCTTTCATTAGTTATGGACAGACTAC
CATCTGTATTATTCCATCTTTGTTTTTTCTCTTGGCTTCATAAATAAGCGAAGGATTGCGGAAATTGG
CCAAAAATGTAATACATTTGTTATCTTTCCACTTTAGCCAAGCAACTCCTGTAAATGAGGTGCGAAAC
TCACTATCACCTTTCTTCATGTTCTTTTCTACCTTTTTTTTTTCTTTTGGCAAGCCAGTTCTCACATT
CCTTACTGTTCCGCATGCATATATCGCTTGGTTCTTTAGTGAAATCATTAGCTCAACACTTG------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
-------------------------------
CTATGATTTTTTTTTTCATTTCTTCTTCAATTACAGGGACGAATGGTTTCCACAACTGTGTAGCATAA
AGGTTAGTTTGAAAAACTAAATGTTCAATTAAAGAATCTGGAAATAAACACAAAAAATTATCAACAGG
AGATTATTTACTTGTTGGTACAATAGGGCCAAAGTAATTAGAAAAATGTTGAATGATCCACCACCTTA
TTTTGTTTTCCCACACACTATCTA-



TTTTTTTTAATCGTTCACTAATTGGTTCATCATCATTATCATCAT------
ATTTATTACCATCTTCCTGATTTATATCAGAATAATTTAGGACATTATTGTTATTATTGAAACCGTTA
TCTTCTTGTATAAAA-
CATTTGATCTGTCCTCACTTTCCTGTAAGCAATCTTCTAAATCCGAATCACGTTC----
TCCATCAGAATCACACTGTCCATCAATAGAGTCAGTATCACTAGGCACTTCTATTAGCAAACGTTCAA
CATCTTCCTCTTTGAGTAATACGTTTAGCAATTATTTTATTTTATTTTATTTTATTTATAGACATGAC
GACACTGAAATGAGTAAATATATACACATGACCTATCTTGCACAGTGGTAGCAATTTGAAACCACCTA
GTGATTAGTTAGATTTATTTAAATATATGTATTTTAATA-----
ACCTATTAATGTAAATAATTATAAAGCAATAAACAATAGTATTAAAAGATGATTTGAATATT------
-
TACATAGTTCTATATTTATTCCTTGAAAAA--------------------------------------
-------
ACAAACTACATACTATATTATAGGCATGAATACCAACAAAAATTACTAATAATAAATTTTTACTTGAA
TAAAACTAGCAAATAAGTTATGATAGATGATTAATAAGTGCTGCCA-
ACAGTTAAATGTATTTCAAATAATTAAATGAAAGGTGGTTACTAGGGGAAACCACTATGCTTCAA-
GGTTTAA
>MSSY03005238
TTAACCCTTTGAAGCACACATTAAGGATTTAATTTATTTTTAATTTTTTACAATGAAAACTTATTTCT
AAATACATTTAAAATTTAATTTGAGCAAAAATAA--TGTTT-
CATTAATATTGAGTGTTGCTAAAAAATGGTGGTCATTCAGTGAAACCAC-------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
-------------------------------------------------------
GGTAGCAATTTGAAACCACCTAGTAATTAG---G--
TTATTAAAATTAATATATTTAGATAAATTTAATTATGAATGTAAATAATTATAAAGCAAAAAACAATA
GTATTAAATAATGATTTGAATACTTAGGGCCTACATAGTTATATATTTATTCATTGAAAA--------
----
CAATTAGAAGAAACGTGTCACTTCAATAACAAAAACAAAAGACATACTATATTGGAGGCATGAATACC
TACAAAAATTACTAATAATAAATTTTTACAAGAATAAAACTAGCAAATAAATTCAGCTAGATGATTCA



TAAGTGCTGCCATAATGTTAAATGTTTCTCAAATAATTAAATAAAAGGTGGTTAGCAAGTGAAACCAC
TATGCTTCAAAGGGTTAA
>MSSY03000031
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
-----------------------------------------------
ATAAAGCAAAAAACAATAGTATTAAATAATGATTTGAATACT-------
TACATAGTTATATATTTATTCCATGAAAAATATAACAAATCCAATTAGAAGAAACGTATCACTTCAAT
AACAAAAACAAAA-
ACATACTATATTGGAGGCATGAATACCAACAAAAATTACTAATAATAAATTTTTACAAGAATAAAACT
AGCAAATAAATT-AGATAGATGATTCATAAGTGCTGCCA-
ACAGTTAAATGTGTCTCAAATAATTAAATAAAAGGTGGTTACCAAGTGAAACCACTATGCTTCAAGGG
GTTCC
>PGTA01000857
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------



--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
-----------------------------------CGAATCACGTTC----
TCCGTCAGAATCACACTCTCCATCAATAGACTCAGTATCACTAGGCACTTCTACTAACAAACGTTCAA
CATCTTCCTCTTTGAGTAATACGTTTAGCAATTATTTTATTTTATTTTA-----
TTTATAGACATGACGACACTAAAATGAGTAAATATATACACATGACCTATCTTGCACAGTGGTAGCAA
TTTGAAACCACCTAGTGATTAGTTAGATTTATTTAAATATATGTATTTTAAT-----
AATCTATTAATGTAAATAATTATAAAGCAATAAACAATAGTATTAAAAGATGATTTGAATATT-----
--
TACATAGTTCTATATTTATTCCTTGAAAAA--------------------------------------
-------
ACAAACTACATACTATATTATAGGCATGAATACCAACAAAAATTACTAATAATAAATTTTTACTTGAA
TAAAATTAGCAAATAAGTTATGATAGATGATTAATAAGTGCTGCCA-
ACAGTTAAATGTATTTCAAATAATTAAATGAAAGGTGGTTACTAGGGGAAACCACTATGCTTCAA-
GGTTTAA
>PGTA01004688
TTAACCCTTTGAAGCACACATTAAGGATTTAATTTATTTTTAATTTTTTACAATGAAAACTTATTTCT
AAATACATTTAAAATTTAATTTGAGCAAAAATAA--TGTTT-CATTAATATTGAGTGTTGCTAAAAA-
TGATGGTAATTCAGTGAAACCACTATGCAACTAAGCTTCACTATATGTTT------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------



--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
-------------------
>MSSY03005913
TTAACCCTTTGAAGCACACATTAAGGATTTAATTTATTTTTAATTTTTTACAATGAAAACTTATTTCT
AAATACATTTAAAATTTAATTTGAGCAAAAATAA--TTTTTC-
ATTAATATTGAGTGTTGC--------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
--------------------------------------------------------------------
---------------------------------------------------------------TAAA-
AAATGGTGGTCATTCAGTGAAACCACTATGCTTCAAAGGGTTAA
>Consensus60
TTAACCCTTTGAAGCACACATTAAGGATTTAATTTATTTTTAATTTTTTACAATGAAAACTTATTTCT
AAATACATTTAAAATTTAATTTGAGCAAAAATAAAATGTTTTCATTAATATTGAGTGTTGCTAAAAAA



TGGTGGTCATTCAGTGAAACCACTATGCAACTAAGCTNCACTATATTTTTACATGGTGTGGTATGCTA
CAAAGCAATTTTTAGATTCATTGAGACACAATGCCACTTCGCATGTCTTACAAGACCATTTACTTCGG
TGTGGCTGTAACTTCTGTGCTGCAGTGGGCACAACGTCTGCTTGAACTCCCTCCTTACAGGTAAATGA
GCNACCTTGTCAAATCTTTTTTCAAGAGGTACTTGAGGCTTGAAATAGCTCACTGGCTTTGGAANTGG
TTTTCTTCCTCTAGGTGAAGATTGTGTTGCACCAATCAATCCATCTACTACAGAAATACGAAATTNCT
TTAGTGATAAATGGGAGCCCTCACTTTAGAGTGCATAAATGACAAAGCCATTTGTCAGTGCAACATCC
ACAAAGTGCCAAAATATACGGTGCCACCATTTGCGGCTTATTTCTTTCCGGCTTATTTCGTANAGGGA
TTTTCAACATATCAGCTTTATCCACATAGCCCATGTGCTGGTTGTAATCTTTCACTAGTTGTGGACAG
NNTACCATCTGTATTGTTCCATCTTTGTTTTTTCTCTTGGCTTCAGAAATAAGCGAAGGATTGTGGAA
ATTGGNCAAAAATGTAATACATTTGTTGTCTTTCCACTTTAGCCAAGCAACTCCTGTAAATGANGTGN
GAAACTCACTATCACCTTTCTTCATGTTCTTTTCTACCTTTTTTTGTTCTTTTGGCAAGCCAGTTCTC
ACATTCCTTACTGTGCCGCATGCATATATCGCTTGGTTCTTTAGTGAAATCATTAGATCAACACTTGT
AAAATANTTGTCGAAATAAACATNATGACCCAANCCAAAAAGTTCAAAAGTNAGNNCTTTGNCAACTC
GAGCACCTAATAGNTTCTCAATATTGCCNTCAACCTTNCCTNTGTATATNTGAAACTGACAGANAAAC
CCCGACTNANCCGCACGCACCCACACCTTGTAGCCTCGTTTTATTGGNTTGTTGGGCATANATTGTCT
GAAAGAACTCCTTCCTTTAAATNTGATCATACTTNCATCAATGGACTGATGTTTTCCTGGTTTGAAGC
AGGTTNTGAAAGTCNCTGAAAGTGTATCAAGNATTGGTCNTAGTTTGTAGAGNTTNTCAAANGCATTG
TCNNCTCTTTTTNGCTGNAATACNTTGTTGTTTACATGTAAATGNGTCAACAACCAACCAAAACGATT
CACTGGCATNAGGGGAGAGATAAATGNATCCCTAAGCTGAGGNTNANATGACCAATGGTCCCTNTAGG
AGGGTAAACGTTTTATCCCCATCATAATGTTTATTNCTATGATTTAAATTTTCATTTCTTCTTCAGTT
ACAGGGACGAATGGTTTCCCCAACTGTGTAGCGTAAAGGTTAGTTTGAAAAACTAAATGTTCAATNAA
AGAATCTGGAAATAAACACAAAAAAGTATCGACAGGAGATTCTGTACTTGTTGGTACATTAGGGCCAA
AGTCATTTGTAAAATTTTGAATGTTCCACCACCTTATTTTGTTTTCCCACACACCATCTATTTTTTTT
AAATCGCTCACTAAGTGGTTCATCATCATCATCATCATCATCATATTTATTACNATCTTCCTGATTTA
TATCAGAATAATTTAGGACATTATTGTTATTATTGAAACCGTTATCTTCCTGTATAAAAACANTTGAT
CTGTCCTCACTTTCCTGTAAGCAATCTTCTAAATCCGAATCACNTTCACCTTCCNTCAGAATCACACT
GTCCATCAATAGAGTCAGTATCACTAGGCACTTCTANTAGCAAACGTTCAACATCTTCCTCTTTGAGT
NATACGTTTAGCAATTATTTTATTTTATTTTATTTTATTTATAGACATGACGACACTGAAATGAGTAA
AAATATACACATGACCTTACTTGCACAGTGGTAGCAATTTGAAACCACCTAGTAATTAGTTAGATTTA
TTTAAATATATATATTTAGATAAATTTAATTATGAATGTAAATAATTATAAAGCAAAAAACAATAGTA
TTAAATAATGATTTGAATACTTAGGGCCTACATAGTTATATATTTATTCCTTGAAAAATATAACAAAA
CCAATTAGAAGAAACGTGTCACTTCAATAACAAAAACAAAATACATACTATATTGGAGGCATGAATAC
CAACAAAAATTACTAATAATAAATTTTTACAAGAATAAAACTAGCAAATAAATTCAGATAGATGATTC
ATAAGTGCTGCCATACAGTTAAATGTATCTCAAATAATTAAATAAAAGGTGGTTACCAAGTGAAACCA
CTATGCTTCAAAGGGTTAA


