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Appendix 1.  Partial sequence of p9E12, a cosmid that 

confers Fe(II) oxidation activity to Rhodobacter 

capsulatus SB1003 

 

 

To identify the genes responsible for the observed Fe(II) oxidation activity 

conferred onto Rhodobacter capsulatus SB1003 by p9E12, the insert of this 

cosmid was sub-cloned and partially sequenced.  The sequence data obtained 

are presented here and represent ~78% of the p9E12 insert.  pP1, pP2, pP3, 

pP4, pP5, pP6, pP7 are clones with PstI restriction fragments of pE12 in 

pBBR1MCS3 (TcR) and pH5 and pH6 are clones with HindIII restriction 

fragments of pE12 in pBBR1MCS2 (KmR).  For further details see Chapter 5. 

 

pP1 – 397 bp from T3 end 
66% GC 
 
CTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCCGAAC
ACGAGCACGGCACCCGCGACCACTATGCCAAGAATGCCCAAGGTAAAAATTGCCGGCCCCGCCATGAAGTCCGTGA
ATGCCCCGACGGCCGAAGTGAAGGGCAGGCCGCCACCCAGGCCGCCGCCCTCACTGCCCGGCACCTGGTCGCTG
AATGTCGATGCCAGCACCTGCGGCACGTCAATGCTTCCGGGCGTCGCGCTCGGGCTGATCGCCCATCCCGTTACTG
CCCCGATCCCGGCAATGGNAAGGACTGCCAGCGCTGCCATTTTTGGGGTGAGGCCGTTCGCGGCCGAGGGGCGCA
GCCCCTGGGGGGATGGGAGG 
 
pP1 – 709 bp from T7 end 
66% GC 
 
TTGCCGAAACCAGCGGTTCGGGCGCAAACTGATGCTGAAGGGAGGGCCCCTTGCCGGGGCCTTCCCCCTTTCCACA
AGGAATGGCTGCGATGACCTACGACACCATGCTTCCCGACCCCGACCGCCATGCCGAGTTCTATGCCGGCGTGCCG
ACCAAGCGCGCGCTGGCCTGGGTGGCGGATATGGTGCTGATCGCCGTGGTCACCGCGATCATCGTGCCGTTCACC
GCCTTTACCGCGCTGTTTTTCCTGCCCTTCCTGTATCTGGTGGTGGGCTTTGTCTATCGCACCCTGACCCTTGCGGG
CGGCTCTGCCACCTGGGGGATGCGGCTGATGGCGATCGAGTTGCGCGACTATCGCGGCCAGCGGTTTGATCTGGC
CACCGCGATCCTGCACACGCTGGGCTACAGCATTTCCATCGGCATGGTGGCGCCGCAGGTGCTTTCGGCCGGGCT
GATGCTGGTCACGCCGCGGGCGCAGGGGCTGACCGACCTTTTGATGGGCAGCGTGGCGATCAACCGCGCCGCCC
GCTACTGACCCTTGGGGGCGCGGCAAAGACAGTCCTTGGCGGCAGCCGCGCGGCTTGCTAACGTGGCGGCGGATC
CCCTTTGAATGTCGATCATGCGCCACACTCTGCCGATCCACGAGACCCTGAAACGCGGCCATACCAAGCCCGCGCC
CTGGACGGTGATCCGCTCCTTGCCGCCCCA 
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pP2 – 7264 bp from the T3 end  
68% GC 
 
ATTCGTTGTGCCTTGCCAGTGTCCTTGCCCTGTCGGGCTGTGTCCCCGCCGCCCCGCCGCTGGTGACGATGACCCG
CGCCACCGCCGTGCTGGCGCTGGACGGGTTGCCCGCGATGAAAACCTTCGGGCCGCAGCGCGCCCCCGCCCCCA
CCCGCAGCAATGCCGAGATCGCGCAGGACTTTCTGGCGCTGGAGTTTCGCATGGAAAGCGGGCGGGCGCTGCCGG
TGCTCAGCCGCTTTGACGGCCCGATCACCGTGGCGCTGACCGGCGCCGTGCCTGCCACCGCCGCCCGCGATCTGG
CCGCCGTGGTCGCCCGCTTCCGGGCCGAGGCCGGGATCGACATCCGCCAGACCGACAGCGCCGCCCGCATCACC
GTTGAATTCATCCCGCGGGCGCAAATCCAGGGCGTCTATGCCAATGTCGCCTGTTTCGTGGTGCCAAGGGTGTCGT
CCTGGGCCGACTACCGCGCTGCCCGTGGCGCGGCCAGGCTGGATTGGGCCACAGTGACCGCCCGCGAGCAGGCC
GCGATCTTCGTGCCCGCCGACACCAGCCCGCAAGAGGTGCGCGACTGTCTGCACGAGGAACTGGCGCAGGCGATG
GGGCCGCTCAACGATCTGTATTCGCTGTCGGATTCGGTGTTCAACGACGACAATTTCCACACCACGCTGACCGGCTT
CGACATGCTGGTGCTGCGCGCGCATTACGCGCCGGAACTGCGATCCGGCATGACCGAGGCCGAGGTGGCGGCGCT
GTTGCCCGACCTGCTGGCGCGACTGAACCCAGGCGGCCGCCATGCGGGAAACCCGGTCAGCAGCGCCACGCCGC
GGGCCTGGATCGACGCGATGGAAAAGGCGCTTGGCGGGCAGGCACCGGTCGCCGCCCGCCGGGCCGCCGCCCG
CCGCACGCTGGAAATTGCCACGGCGCAAGGCTGGCACGACAGCCGCCTTGCCTTCAGCCAGTTCGCGGTGGGGCG
GCTGAACATCGGCCACGACCCCGCAACCGCCCTTGTGGCCTTTACCGCCGCCGCAGCACTTTACCGCAGCCTGCCC
GGCGGCCAGATCCAwGsaGCsmATgTCsAkcAtgCAgCTkGCsGCCgTTacTaGCCCTGCGGCAGGGCGATGCCAAGGG
CGCGCTGGTGCTGGCCGATCGGGCCATTCCGGTGGTCACCTCGGCGCAGAACGCAGCCCTCTTGGCCACGCTGCT
GATGGTCAAGGCCGAGGCGCTGGAGGCGCTTGGCCGCACGGCGCAGGCGCAGGCCGTCCGGCTCGACAGCCTTG
GCTGGGCGCGCTATGGTTTCGGCTCGGCGCAAGCGGTGCAGACCCGGATGGCCGAGATTGCCGCCCTGACCCCGC
CACGGGAAAAGGGCTGATCCGCCGGGGGCCACATGTTCGTGCCGTTCTTCCAGACCCTGCGGCAGTTCGGCGTGC
CGGTCAGCTTGCGCGAATACCTGTCGTTTCTGGAAGGCATGGCCGCGGGGCTTGCCACCTATGACCCGGACGGCTT
CTACCACCTCGCCCGCCTGACCATGGTCAAGGACGAACGCCACCTCGACCGCTTCGACCGCGCCTTTGCCAGCAGT
TTTCACGGGCTGGACAGCATCACCGCCGAACAGGTGCTGGAGGCGGTCGATCTGCCGCGCGACTGGCTGGAAAAG
CTGGCCGAATCCACCCTGACGCCGGAAGAACGCGCCGAACTCAAGGCCCTGGGCAGCTTTGATGCGCTGATGGAG
GCGCTGCGGGCGCGGCTGGCCGAACAGCAGGGGCGGCATCAGGGCGGCGCGAAATGGATCGGCACGGCGGGCA
CCTCGCCCTTCGGCGCCTACGGCGCCAACCCCGAAGGCGTGCGGATCGGTCAGGACGGCTCGCGCCACCGCACC
GCGGTCAAGGTCTGGGACCAGCGCCTCTTTCGCAATCTGGACGACCGGGTGGAACTGGGCACCCGCAACATCAAG
GTCGCCCTGCGCCGCCTGCGCCACTGGGCCCGCGACGGTGCGGAACAGGAGCTTGACTTGGCCGGCACCATCCGC
GCCACCGCCGAGCATGGCTGGCTGGACGTGCAAACCCGCCCCGAGCGGCGCAATGCGGTCAAGGTGCTGCTGTTC
CTCGATATCGGCGGCAGCATGGACCCGCATGTGCAGGTGATGGAGGAGTTGTTCTCCGCCGCCCGCGCCGAGTTCA
AGCACCTGATCCCGTTCTACTTTCACAACTGCCTTTATGAAGGCGTGTGGCGCGACAACGCCCGCCGCTGGGATGC
CCAGACCCCCACCGCCGAGGTGCTGCACAGCTATGGCGCGGATTACAAATGCATTTTCGTAGGCGACGCCAGCATG
AGCCCCTACGAGATCCTGCACCCCGGCGGCGCCAACGAACACTGGAACCCGGAGACCGGCCAGACCTGGCTGACC
CGCGCCGCACAGGCCTGGCCCGCGCATCTGTGGATCAACCCGGTGCCCGAGGCGCATTGGTCTTACACGCCGTCC
ATCCGGCTGATCCAGCAGATATTCGACGGCCGCATGGTGCCGATGACGCTGGAGGGCATCGCCCGCGGGATCAAG
GCGCTGGGACGATGAAACATCTGTGGCAGACCCACCGCTGGCTGGTGCTGGCTTTCCTTGTCGCCGCCAGCCTGTC
GATGTTCTTCGGCATCCGCGCCGCCCTGTTCGTGCCGCGCTGGCATCTGCACCTCGACTATGCAGCCCAGCCGGTG
CAGCCCTGGATGACGCCGAAGCTGATCGTCAAGACCTACGGCGTCCCGCCGGAAGTTCTGGAACAAGTGCTTGGCC
TGCCTGAAAAATTCCACCCGCGGCAAACCCTGGCCGAGATTGCCGCAGATCAGGGCATCGACTCTGCGGCGCTGGC
AGCAAGGGTCGAGGCGGCAGTGCGCGCCGCCAGAGGCCACTTGCAGCAATGACCGAAACCCTGTTGGAACTGGTG
CCGACCTGGGGCGCCTTGCTGGTGCTGGTGGCCACCTTGCTGTCATGCCTCGCACTTCCCGTGCCATCGTCGCTGA
TCATGCTGGCGGCGGGGGCCTTTGTCAGTGCCGGCGATCTGAACTTGCTGGCGGTCGCCGCGGCGGCGCTGGGC
GGGGCGCTGCTGGGCGATCAGTTGGGCTACTTCGCCGGCCGCTTCGGTGGCACGCCGATCTGGGCACACTTCACC
CGCCGCCCCGCCACCGCCGCCCTCGCTGCCCGCGCCGAAGCCAACCTGAAGCGGCATGACCTGCTGGCGGTGTAT
TTCAGCCGCTGGCTGTTCAGCCCGCTGGGGCCGTATGTCAACCTCTTGGGCGGCGCCACCGCGATGAACTGGGCC
CGCTTCACCGCCGCTGACCTTGTGGGCGAGGCCACCTGGGTGGCGCTTTACGTCGGCCTTGGCATGGCGTTCTCCA
GCCAGATCGAGGCGGTCAGCGCAGCACTTGGCAACATCGCAGGTGCCCTTGCCGCAGGCCTTGTCACCCTCTTGCT
GGCCCGCGCCCTGTGGCACGCCGCCCGCGAACCCCGCGCCTGACCCATTCACACTCGCCTAAATATCCCCGCCGG
AGGCTCCTGCCCTTCCGCCATCCTGCCGTTGCTTTCCGGCCCCGAACCCCCATATTCCCCCCATGCTGAAATTCACC
CCGCTGATCCTCGCCCTGCTTTACGCCTTCGCGATGTATCGCTTTTCGGTCTGGCGCACGCTGAAGGCGCTGGATG
CGCAGTCGCATCCGCTGGCCGAACCCGAGATCACCGCGCTGACCGACCGGATGGCGCAGGCGCTGGGGCTGCCG
CGTATCGCGGTGCAGGTCTATGAGGTCGATCCGGTCAACGGCCTGGCCGCCCCCGATGGCCGCATCTTCCTGACCC
GCGGTTTCTTGCAGAAATACCGCGCGGGCGAAGTGACGGCGGCGGAACTGGCTTCGGTGATCGCCCACGAGTTGG
GCCATGTGGCGCTGGGCCATGCGCGGCGAAGGATGATCGACTTCAmcGGsCaGAAcgcggTgTtCaTGCwGmTrTCCAt
CaCaCTGgCtGraCCGCtttTtgCccGaGCATcGgCrTgCTaGATCGCCCGCACCGTCGCCAACACGCTTGCCGCCAGCCTG
TCGCGGCGCGACGAGCACGAGGCCGACGCCTATGCCTCGGCCTTGCTGGTGAAATCCGGCATCGGCACCGCGCCG
CAGAAGTCGCTGTTTCGCAAACTGGAGGCGCTGACCGGCGCGCCCGGCGCCAACGCCCCGGCCTGGTTGCTGAGC
CACCCGAAAACCCAGGACCGCATCGCCGCGATCGAAGACCGCGAGGCCCGCTGGGATCAGGCCTGAGCCACCGCC
TTGGCCAGACGCGGCAGTTTCGCGCGTTTGAGCAGGGATTTCAGCGTCACCGGCGCGCCGGAAAGGCGTTCCGCC
TCGGCGCGCACCGCCTCCAGCACGAGGCCCATCGCCTGCGGCTGCGACGACCACAACTCCCACAGAAACCCGTCC
GGCTCGCGCCGCTGCACCCCTTCGGCGGCCAGCACATGCCGGGGGAAATCGGCGTTGTTCAGGGTCAGGATGGCA
TCGGCGCTGCCCGCCACCGCCACCGCCAGAACATGCGTGTCATTCTCGTCCGGCAGATGCAGCCGCGCCTCCAGC
CCCGGGGCGGCGGCCAGCATCGCCTTGGGAAAGCCAGCCTTGGTCAGCGCCACGCTGATGCGGGCCTGCGCCTC
GGCCGCTGGTCCCAGCTTGCGGGTGGCGCGGGCCCATTCTTCCAGAATCCGTTCCGACCAAAGCGGTTCAAAAAGC
CCGGCCTTGGCCGCCCCCAGCAGGATGTCCCGCAGGATCGGCGGATAAAGCACGCAGGCGTCGAGAACCAGCTTC
ACCCGTCAAGCCGGAAGAACAGGGCCTTCAGGTAACCCGATTCCGCCAGTTGCGGCAAAAGCGGATGGTCCGGCC
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CGGCAAAGCCGGTGTGCAGCAGTTGCGCCCGCCGCCCGCCGCGGCCGATGCCACGCCCGCAGGCGTTGCGGAAC
GCGACAAGATCGGCGGCATGGCTGCACGAGCACAGCACCAGATAGCCGCCCGGCGCCACCAGCGGCGCCGCCAG
CCGCGCCACCCGTTCATAGGCGCGCAAACCAGCTTCCAACGCGGGCTTGTTCGGAGCAAAGGCCGGCGGGTCGCA
AATCAGCAGATCGAACTGCGAAGCTTGGGTGCCCAGATCCTCCAGCACCGCGAAGGCATCGCCCTGCCGCGTGGTG
AACTGGCCCGAAAAGCCCGAAACCGCCGCCCCCTGTTCGGCCAGTGCCAGCGCCGGGGCCGAGCCATCCACCGCC
AACACCGACGCCGCCCCGCCAGCCAGCGCCGCCAGCCCGAAACCGCCGACATGGGCGAACACGTCCAGCACCCG
CGCACCCTGCGCGtAacGGCtCGCggCArwGtGCgTGGaaTTCGsgCgCTtGGTCGAAGAACAGCCCGGTTTTCTGGCCG
CCGATCACATCGGCCAGATAGGTGGCGCCGTTCATCGGCACCTTGATCGGCGCATCGACAGCGCCACGGATCAGCA
GGGTTTCTTCCGAAAGCCCCTCCAGCCCGCGCGCGCGCCCGGTGCCGTTCTTGACCACATTCGCCACCCCGGTTAC
CGCCACAAGCGCGGCCACCAGCGCCTCCAGATGCGCCTCGGCCCAGGCGGCGTTGGGCTGCACCACCGCCGTATC
GCCAAAGCGGTCGATCACCACACCGGGCAGCGCGTCGGCCTCGGCATGCACCAGCCGGTAATAGGGCTGCGGATA
AAGCCGCGCCCGCAAGGCCAGCGCCCGCCCGATCCGCGCTTCGAACCACGCCTGATCAATCTGCGCCAAAGGATC
ACGGTCCAGCACCCGGGCGATGATCTTCGAGGCCGTGTTCACCGTCACCAGCGCCAGCGGCCGCCGATCGGCATC
CTCCAGCACCGCCAGCGCGCCGGGGACAAGGTTTTGGGTGCGCCGGTCGGTCACCAACTCATCGGCATAGACCCA
CGGGAACCCATGGCGGATGGCGCGGGCCTCGGCTTTCGGTTTCAGGCGGACAACCGGGCGTCCCGCGTAACCCGA
AGGTTCGGCGGCGGTATCGGCATCGGGGCGGGGCACATGCGGCAGGGAGGGCGTCATGCCCTCCCTCCTACTGTG
TTCTGCGGGCTTGGGAAAGAGCCGCGGTCAGTCGCGCAGCGCCACCGGCGTCAGGATCAGATCGCTTTCCAGCCG
CGAGGTCGGCACGGCACCGGCATCCGGCAGCGGCTGCGGTTGCGACAGTTCCTGCCGGATCACCTGTGCCAGACG
TTCCAGCACCACCACGCGCTGGGTGCGCCCGGCCAATTCCTCGGCCAGCGCCCGGTTGCCGCCGGATGCCTTGAC
ATCAGCCACCACAAGTCGCGGCCCGTCGATGATCTGGCCAGTCGCGGCGTCGCGCAGCGTCAGGGTGAATTTCATC
GAATGGGTGCCGCCAACGGTATAGCGGGTCTTTTCGGTCAGGCAGTGAAACCGCGTGACTTCGGCCTCGACGATCA
CCTTGCGGCCCTGGTGCATGGCCTGGGTGCCAGTGGCAAAGGCTTCCTCGAAGATCGCCTTGACCTGGGCATGGC
GGTCGCCCAGCGGTTCGCCGCGCCAGACGATATCGGCGATCGGATAGAACATGTTGGCTTCCGACACCCGCAGGTT
TTGCGGCACGCTGATGCGCACTTCGGCCACGTCATATTGCGCAGCGGGGGCCACCATGTTCGGCCCGCTTTTCGAG
GTGATCGACAGCGCCGTGGCGTCGGGCAGGCTGGCCCGCGACACCGGCTGCATCCCGCCGCACGCGCTCAGCGA
TACGGCCAATCCCAAAGCGGCGATCAAACGAAGCGTTTTCAwctsGGcGaaTTCcTccGsrGgAtATtCCatCaCaCTGktCGa
ctGCCsCtCGwGcATGCrtCtaGaGggCAATTGCGACTGAATTGCGAAAACCTTGCAGCAAAGTTGAGGTTTCGTTAACCTT
GTTCCAGCGCCCCGACAGGATAACGCCGCGGCGGAAGGCAGCAGTTGTTAGCGGTAACAGCATCTGCTAGACCCG
GCGCAACCAGAGCTCGCGAGGACGCAAATGACGCTTGACCGCACCATCGCCCGGGTCACCGACCGCATCCGCGCC
CGCTCGGAAACCAGCCGCGGGGCGTATCTGGAGCGGTTGGGCAAGGCCGCCGCCGCGGGGCCGGCGCGGGCGC
ATCTGTCTTGCGGCAACCAGGCGCATGCCTATGCGGCGATGGGGGTGGACAAGGCGGCACTGGCGGCCGCACGG
GCACCCAATCTGGGCATCG 
 
pP2 – 1822 bp from the T7 end  
64% GC 
 
CACACAGGAAACAGCTATGACCATGATTACGCCAAGCTTGGTACCGAGCTCGGATCCACTAGTAACGGCCGCCAGT
GTGCTGGAATTCGCCCTTGGCCCTCGATGGTTTCCGCGCTTTGCGACATCAATTCCTGTTTCCAGACCACCAGCTTG
CGGCGGAAATACTCCAGTTGCCGCTCGTTCATGAACGGCTCGGTTTCGGCCGGACGGTAGTCTTCGGGAATAAAGA
CCTCTGCCTTCATCACTGCACTCTCCATCTCCCCGGACCGCACCGACAGGCGGCGTTTGAGGTCGGGCGCTCCTGC
TGGCGGTGCCATATCGCAAGCCAAAGCCGTTGTCACTAGCGTTCAGCCGGGGTTGCGGGTGGGTTGGGCCGTGCTA
GTCTGTGTCTTCCCAAGCTGCGAAGGCCAAAGATGAAATTCCGCTCAACCGCCAGTTACATCGCCACCACCGACCTC
GCCCATGCGGTCAATGCGGCGGTGACGTTGCAACGCCCCTTGCTGGTGAAGGGCGAGCCGGGCACCGGCAAGACC
GAACTGGCGCGGCAGGTGGCGCTGGCGCTGCAACTGCCGATCATCGAATGGCATGTGAAATCCACCACCAAGGCG
CAGCAGGGGCTTTACGAATACGACGCGGTCAGCCGGTTGCGCGACAGCCAGTTGGGCGACGCGCGGGTGAACGAT
GTCGCCAACTACATCCGCAAGGGCAAGCTGTGGCAGGCCTTCGAGGCACCGGGCCGGGTGGTCTTGCTGATCGAC
GAGGTGGACAAGGCCGATATCGAGTTTCCCAACGACCTGTTGCAGGAACTCGACCGCATGGAGTTTCACGTCTACG
AGACCGGCGAAACCGTGCGGGCGCAGCATCGGCCGGTGGTGATCATCACCTCGAACAACGAAAAGGAACTGCCCG
ACGCCTTCCTGCGCCGCTGTTTCTTCCACTACATCCGCTTCCCGGACATCGACACCCTGCGCGCCATCGTCGAGGTG
CATTTTCCCGGCATCAAGGAAGCCTTGCTGACCACGGCGCTGACCCAGTTCTATGAGCTGCGCGAGATGCCGGGGC
TGAAGAAAAAGCCCTCCACCTCCGAGGTGCTGGACTGGCTGAAGCTGTTGCTGGCCGAAGACCTCGGCCCCGAGGA
TCTGAAGCGCGAGGGCAAGGCGGTGTTGCCAAAGCTGCACGGCGCGCTGCTGAAAACCGAGCAGGATCTGCATCT
GTTCGAGCGGCTGGCCTTCATGGCGCGGCGCCAGGGCTAGGCGGCGCGGCGCCGCTTACCCGGCGCCCGCGGCC
TTGACCTACCCCCCGCGCGTGCCGCAAGGTCCAGAAGTTGCCGCACCCCGGTCGCCTTGCTGCCGCAGCCCCGGG
GTTAGCTGCGGCAAGCCCTTTCAGAACCAGACAGATTGCGCCATGACCCAAAGCCTGCCCGTCGCCATCCGCCCCA
TCACCGAAGCCGACCGCCCGGTCTGGCAGGCGCTGTGGCACGACTATCTGTTGTTCTACAAGACCGCCCTGCCGCA
GGCGGTTTATGACAGCACCTTCGCGCGGCTGATCGCGGGCAACGCAGGCATCCATGGCTTGCTGGCCGAACGCGG
CGGCGTGGCGCTGGGGTTGACGCATTTCATCTTTCACCCCTCCTGCTGGAAGATCGAGCCTGCCTGCTATCTGCAAG
ACCTGTTCACCACCCCTGCCGCCCGTGGCTCGGGCGTGGGCCGGGCGCTGATCGAGGCGGTCTATGCCCGCGCCG
ATGCCGCCGGAGCGCCCGGGGTCTATTGGCTGACCGCCGAGAACAACTATCCGGGGCGGATGCTTTATGATCAGGT
TGCAA 
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pP2 – 970 bp of an internal fragment 
63% GC 
 
CACTAGTAACGGCCGCCAGTGTGCTGGAATTCGCCCTTCGCTGTTCTCGCGCGACGTGATCGCGCTGGCCGCGGCG
GTGGCGCTGTCGCACAACACCTTTGACGCCGCGCTGTTTCTGGGGGTCTGCGACAAGATCGTGCCCGGTCTGGTGA
TCGCGGCGGCCAGTTTCGGCCATATCCCGGCGGTGTTCGTGCCGGCCGGGCCGATGGCCTCGGGCCTGCCGAATG
ACGAAAAATCCAAGGTCCGCAATGCCTTCGCCGCCGGCGAAGTGGGCCGCGAGGTGCTGATGGCGGCGGAAATGG
CCAGCTATCACGGCCCCGGAACCTGCACCTTCTACGGCACCGCCAACACCAACCAGATGCTGATGGAGTTCATGGG
GCTGCACCTGCCGGGCGCCTCTTTCGTGCATCCCGGCTCGCCCCTGCGCGCGGCGCTGACCGAGGCGGCGGTGG
AACGCGCGGCGAGGATCACCGCGCTTGGCAACGATTTCCGCCCGGTGGGAGAGTTGCTGGACGAGCGGGCCTTCG
TCAAAGGGCGAATTCTGCAGATATCCATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAATTCGCCCTA
TAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAA
TCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAG
TTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCA
GCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCC
GGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTA 
 
pP3 – 1095 bp from T3 end  
63% GC 
 
CTTATCCGCCCTACGCGGTTCTGGCACATTTTGCAGGCCTGATAAGACGCGGCAAGCGTCGCATCAGGCATCGGAG
CACTTATTGCCGGATGCGGCGTGAACGCCTTATCCGGCCTACGGTTCTGGCACCTTTTGTAGGCCTGATAAGACGCG
GCAAGCGTCGCATCAGGCATGATGCGCCAATTGCCTACGTTTTTTACTCTTGTGGCCATAACCACGCAGCGCCGCGT
ACGCCGCTGGAATCACCGTGCTTCGCCTTACGCACCGGCGTTTCACATTCGCCGCCGAAGACAAATTGTTTAATCAA
CTGCCCAACCGTTTGATATAAACGGTCTGGTCGACGGATCACCATTATCGCGCGTGATAAGCGGCGTCAGCCCGCTA
GGAACGCCGCCATATACCTGCCGAGAAGCAGGAGAACCGGCGCCGCCAGAACCAGTAACATCACCCGCGCCATCC
GAACCCCCAAGAGCCTGCCGAAGCGTCGGCATGGAATTTTGGCCAGCATAAATGCCGCCCACCTTGGGCCGCAAGG
TCAGCGACATGACCTTTTGCCGCAGCACAGTGTTTTCCTGTGCAAGGGCATTGGTTTTCGAGAGTTTGGCCTCGTCC
TGGCGTTTCGCCAGATTATCCGCAAGGATCAGCCTGGGCGGCTGGGCGGTTGCGGACTGGCCAGAGGCCGACCTG
CGGGCGGGCCTGACCCTGCTGCCGCAACGCAGCACGCTGATGGCCGGAACCGTGGCCGAGGCGCTGCGGCTGGC
CGGCCCCGCCGAGGACGCGCACCTGTGGCAGGTGCTGGCGGCCGTGCAGATGGACGGGATCATCCGCGAACGCG
ACGGCCTGGCCGCCCGGATCTGCGCCACGCCCATGGCCAGCCCGATGCCCCACCACGGCGCGCCATAGGCGGCA
AACACCGCCAGCGCGCCGAGGTTGGAGGCGAAGTTCAGCAGCTTGGTATGCGCCGTGGCCTTCAGCACGCCATGC
CCCGCCAGCACCACAAAAGCCGATCATGTAGAACGCCCCCGCCCCCGGCCCGATCAGCCCGTCATAGCCGCCGAT
CAGTGGCACCACGAAGGCGGTGAAAGCAGTGGGCGA 
 
pP3 – 7231 bp from T7 end 
66% GC 
 
CAGCTTGATTCGTTGGCCGACACCTACCGCAAATACGTGCATGACAACCTGCGCGAAGGCGCTGCCATTGCCTTTGC
CCATGGACTGAACGTGCATTTCGGCCTGATCGAGCCGAAACCCGGCGTCGATGTCATCATGATGGCACCCAAAGGC
CCCGGCCACACCGTGCGCGGCGAATACACCAAGGGCGGCGGCGTGCCCTGCCTGGTGGCGGTGCATAACGACGC
CACCGGCAAGGCGATGGAAATCGGCCTGTCCTACTGTTCCGCCATCGGCGGCGGCCGCTCGGGCATCATCGAGAC
CAACTTCCGCCAGGAATGTGAAACCGACCTGTTCGGCGAACAGGCGGTGCTGTGTGGCGGTCTGGTCGAACTGATC
CGCATGGGCTTCGAGACCCTGGTCGAAGCCGGCTACGAGCCGGAAATGGCCTATTTCGAATGTCTGCACGAGGTGA
AGCTGATCGTCGATCTGATCTATGAAGGCGGCATCGCCAACATGAACTACTCGATCTCCAACACCGCCGAATATGGC
GAATACGTCAGCGGCCCGCGCATCCTGCCTTACGCCGAAACCAAGGCCCGGATGAAGGAAGTGCTGACCGACATCC
AGACCGGCAAGTTCGTGCGCGACTTCATGCAGGAAAATGCCGTCGGCCAGCCGTTCTTCAAGGCCACCCGCCGCAT
CAACGACGAACACCAGATCGAGAAGGTCGGCGAGAAACTGCGGGCGATGATGCCGTGGATCTCGAAGGGCAAGAT
GGTGGACCGCTCGCGCAACTAAGCCGGAAAAACCTGCATTTTCAATGCACTGATTCGGAAAGGGGCGCTTTATTGCG
CCCTTTTTCATCAGTTTTCGCCAATTTGCGCAACCACCGGTAGAAGTCCGGCCGAAATTCGCGTTTGATTTGACAGGC
CCCTCACGTTCTCGTTACCGTCAGACCATGGTCGGTATATTTTCGACCAAGTCTGTATTGAGAAGCCCCCTCGTCAGA
ATTTTCTGGCAAGAATCTCATGAGCCCTGCCCCCGCTTGCACCGCGTGAAACCTGGTCGATTTTACGCCCGAAAAAA
TGACCCTTTGGGAGGATGAAATGCTGGACAGAATGAAAGGTGGCTTTGCCGCCACGGCCTTGCTTTGCCTGGGCCTT
GCCAACCCGCTTGCCGCCGATACCAGGACGCTTTCACAGCAGTATCTTGACGATGTGCGCAGCGGTGCCATCGTGA
TCGAGGGTGACAGCGCGGCGGTGTCGGAACTGATCCTGAAACGCGATATTCCGATCCCCTACAGCTATATCGCGCA
GCTGTTTGCCACACCGAACGCCTTCGGCTCGGGTCCGGCCTGCATCATCTGCCACGGCTCGAACAACCCGACCCAT
GCCTACCGCGGCCTCAATCTTTCCACCTGCGACGGCCTGCGCAACGGCTCGACCGAGCAACCGGCCCGCGCCATC
TTTACCCCCGGCGAAGACCCCAAGAACGCCATCATCGGCCGCCGCCTGCGCGCGAACCGCATGCCGCTGGGCATC
GCCTTCAACAACCCCACCGATTCCGCACCGATCCTGGCGATCAAGGAATGGATCCTGGCGGGGGCGCCGAACGAC
GAGCATTTCACCAAGGAAATCCTGCCGCTGTTCGCCACCGACAACACCTTTGGCCCCGACACGCCGCATTGCACCA
CCTGCCACTTCTCGAACCAGGAACCGCCCAGCTTCCACGAGCTGAACCTGACCACCTATGAGGGCATCATGCTGGG
GGCGGATTCGGTGGCCAAAGGTGTCGACAATGCCACCAAGGTGATCATTCCGGGTGACCCGGAGGCCTCGAAGGT
GTTCCAGCACCTGACCGAAGACCGCATGCCGCCCGGCATCGACCCCTCGGAAGACCGCGACCATCCGAACACCCA
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GATCCTGTTCGCCTGGATCAAGCAAGGGGCCAAATGCGAGTAACGCCCAACCGGCGCCTTGTGCTGCAATCCCTGA
TCGCCGGCCTGGTTTTCAGGCCGGCGGTCTTGGCTGCGCAAGACCTGCCCGAACTTGCCGCCCTGCGGCGCTGGA
AAACCGGCAATGCGGTTCTGAACCCGCTCGCCTATGGTGAGGATCGCCTGCTGTTCTGCGGCGACAAGACCATCGG
CGCGATTGCGCCGGATGCTGCCCAGCCGCTGTGGCAGCTGCCGCACGGCTTTGACAAGGCCGCCGAATTCCGGCC
GCGCCCGGCGGCGGCCAAGGTGATCTGCGGCGGCCGGTTCTGGCTGGCCGGCTATGATGCCGCCACCGGCACCG
AACTCTGGCGGCATGCGGCAAAGATTCAGATCGGTGTGCCCTTCGTCACCCCGACCCACACGCTGTTTGGCGATGG
TCACTGGCTGATCGCGCTGGATACCGCGACCGGCGCCGAATTGTGGCGCTTTGCCGCCATCGAGGATACCATCATC
GCCTATGCCCCGGTGGCCGATGCCGATACCGCCTATGTCGGCCCCGGCGACGGCCGGCTTTATGCGCTGTCGCTG
GCCGATGGCAGCCTGAAATGGGCGGTCGATGGCCGGGCGCAATGGCAATACCTGCGCCAGATCAGCATCGAGGAC
GGGATTCTGGTGGCCGGCACCTATCACGAGAACCTCAAGGGCCTGTCGCTGGCCGATGGCCGCGAGTTGTGGAGC
TTTTACGCCGGCAATTTCATCAACTCGCAACTGGTGCGCGACGGTTCGGCGTATCTGTGGTCACCCACCGGCTATGT
CTATGCCATCGACACCCACAGTGGTGCTATCCGCTGGCGCTATCAGACCACCGATTACGACAACACGCGCAGCAACT
GGGCCTCGGTGGTGGCCGAACTGCAAGCCTTTGACGGCAAGCTTTATGCGCTGTCGCTCGACCATGTGCTGCACCG
GCTGGATAGCGCCACCGGCACCGACCATGCGGAATGGCGGATGCCCGACAAGATCCGCTATGCGCTGCTTCCCGT
AGCCGGTCATGGCATCGCCTTCCCGACCGAAAGCGCCGAGGTGCTGCTGACCGCTTTCCCCTGACCGGCCCTTGCC
CCGCCAGCAACCGCCACCTATAACCCCGGCCATGACCGACACCCCGCTCCAGAAGCCCGGCCTTGCCAACTGGTTG
CGGGTCATCGCCCTGTCGGTGATCTGGGGTGGCTCGTTCATGGGGGTGAAGCTGGCGCTGGCCGGGTTTGGCCCG
CTCAGCATCGCCGCCATCCGCATCGCGCTGGCCGCCATCGCGCTTTTCCTGATCGCGCGCAGCATGGGTCTGGCCT
TGCCGCGCAGCCGCCGGGTCTGGGCGCATGCCATCGGCATGGGGTTCTTCTCCAACGCCCTGCCGTTTGCACTGCT
CAGTTGGGGGCAGTTGCATGTGGCCTCGGGCTTTGCCGGCATCACCATGGCGGCGGTGCCGCTGTTCACCCTGCTC
TTGGCGCACCGGCTGATCCCGGGCGAGCAGATGACGGTGTGGAAACTGCTGGGCCTTGGCTTCGGCATCGCCGGG
GTGGTGGTGCTGATCGGCCCAAGGGCGCTTGCCTCGTCGGGGGCGGATGTCGAAAATCTGGCGCGGCTGGCCTGC
GTCGCCTCGACCCTGTGCTATGCCATCGGCGCCATCATCACCCGCCGCTGCCCGCCAGTGCCGCTGGTGGCGTTCT
CGACCGCCGCCCTGATCGCCGCGAGCGTGATGATGCTGCCACTGGCCTGGGCCATCGAAGGCACCCCGGACCTTG
CCGCCGCCACCCCAAGCGCGCTGCTGGCGCTGCTTTACCTCGGGCTTGGCCCCACCGCGCTGGCCACCCTGCTGC
TGGTCAAGGTGATCACCACCGCTGGCCCCACCTTCCTGACTCTGTCGAACTACCAGGTGCCGCTGTGGTCGGTGCT
GTTCGGCACGATCTTCCTGCACGAGAAACTGCCGCCCAGCTTCTTCGCCGCCCTCGGCCTGATCCTGGCAGGCCTC
GCCCTCAGCAACATCCGCCGCAAGGCTTGACCCTGATTTCACCTTTGCTCAAATATCCTGGGGGGTGAGGCGCTATG
CGCCGAGGGGGGCAACGCCCCCCTTCCTGCCTCAAACTCAAACCGCCGCTTCCACCGCCGCCACAATGCTGCCCA
CCACCTCGGCCAGCAGCACCTCGTCCTCACATTCCGCCATCACCCGCACCAAAGGCTCGGTGCCCGACTTGCGGAT
CAGCAGCCGCCCCGAGCCCTGCAACCGCGCTTCGGCATCAGCAATCACCGCCTGCACCGCCGCCGCCGCCAAGGG
CTGCGACCCCGCACCGTAACGCACGTTCTTCAGCATCTGCGGCACGGTCTGAAAGCTTTGCGCCAGCGCCGATGCC
GGCTGTTCGGTGCGCGCCATCTCGGCCAGAAACTGCAACCCGGCAATCAGCCCGTCGCCGGTGGTGGCGTAATCG
GTCATCACGATATGGCCCGACTGCTCGCCGCCCAGGTTGAAACCGCCGCGCCGCATCGCCTCGACCACATAGCGGT
CGCCGACATTGGTGCGCTCCAGCCGCAGCCCGCGCCGCTCCAGAAACCGCTCCAGCCCGAGGTTCGACATCACCG
TGGCCACCAGCGTGCCGCCGTGCAGCCGCCCCTCCTCGGCCCAGCGGGCGGCCAGCAGCGCCATGATCTGGTCG
CCATCCGCCACCTTCCCGGTCTGATCCAGAATCATCACCCGGTCGGCGTCGCCATCCAGACAGATGCCGACATCGG
CGCCATGCGCCACCACCGCCTCGGCGGCAGTCTGGGTATAGGTCGAGCCACAACGGTCGTTGATATTGGTGCCATT
CGGCGCCACCCCCACCGGGATCACCTCGGCGCCCAATTCCCACAGCACCTCGGGGGCCGCACGATAGGCCGCGC
CATTGGCGCAATCTATCACCACCTTCAGCCCATCAAGCCGCAGCCCGACGGGAAAGGTGGTCTTGGCATATTCCTGA
TAGCGCCCGCGGCCATCGTCGATCCGCTTGGCCCGGCCGATGTTCTGCGGCTGCGCCAGCGCAATCTCGCCCGCC
AGAATCGCCTCGATCTCTCTTTCGGCATCATCCGACAGCTTGAAGCCGTCGGGGCCGAAGAACTTGATGCCATTGTC
CTGATGCGGGTTGTGCGAGGCGCTGATCATCACCCCCAGATCGGCGCGCATGCTGCGCGTCAGAAACCCCACCGC
AGGCGTCGGCACCGGCCCCAGCAGCAGCACGTTCATCCCCGTCGAGGTCAACCCGGCGGTCAGCGCGTTTTCCAG
CATGTAGCCCGACAGCCGCGTGTCCTTGCCGATCACCACCCGGTGCGCCGCAGTGCCGTCGCGCCGGAAGAACCG
CCCCGCCGCCGCCCCCAGCCGCAAGGCCATCTCGGCGGTCATCGGGTAGGTATTGGCCCGCCCGCGCACCCCATC
GGTGCCGAAAAGTGTCCGTGTCATGCGCCCTCACTCTCTAACAACGACCGCCACAGCGCCAGCGCCTGCCGGGTTT
CCCACACATCATGCACCCGCAGGATCTGCGCCCCCTGCGCCACCCCGGCCAGCGCCACCGCCAGCGACCCCGGCG
CGCGGCGGTCGGCCTGCGCCTCGCCGCCAATGGTGCCGATGAATTTCTTGCGCGACACCCCCAGCAGAATGGCGC
AGCCCAGACCATGGAACAGCGACAGCCCGCGGATCAGCGTCAGGTTATGCTGCAAGGTCTTGCCAAAACCGATGCC
GGGATCAACCACGATGCGGGCGCGCGGGATCCCCGCCGCGCAGGCCAGCGCCACCCGTTCGGCCAGATAGTCGT
AAACATCCAGAGCCACGTCATCATATTGGGGATCGTCCTGCATGGTCTGCGGTGTACCCTGCGCGTGCATCAGGCA
GACCGGCGCATCCGCCTGCGCCACCACCTCCGCCATGCCCGCGTCATAGCCAAAGGCCGACACGTCATTGACCATG
CTTGCCCCGGCCGCCAGTGCCGCCTGCGCCACCGCCGCCTTGCGGGTGTCGATGGAAATGGCGGTGGCAATCCCG
CCCGCCCGCAGCGCCGCAATCACCGGGGCGGTGCGCGAAATCTCCTCGGCCTCCGCCACCTCGGCCGCCCCTGG
CCGAGTGCTTTCGCCGCCGATGTCGATGATCTCGGCCCCCGCCCCTGCCATCATCCGGCCCTGCGCCGTGGCGGC
ATCCGGGGCCAGAAACCGCCCGCCGTCGGAAAAGCTGTCGGGTGTGACGTTCAGGATACCCATCAGCCGCGGGCG
CGACAGGTCCAGCCCGGCCAATGCGGCACGCGGCGCGGTCAGCGCCGCGCGTGCCGCTGCGGGCAGATCGCGCA
CCGGAATCAGCTGCGGCCGGGCGCTGCGCGACAGCACCTCGACCCGGTCGAACCAGCACCAGCCCCCGGCCAGC
GTCAGCGCATCCGCCGGGCGCGCGGCATCGGTCATCACAATCGGTCGGAAGTATTCCATGCCCCCTCGTTAGGGCC
TTTGCCGCCCGCTTGGCAAGCCCTTCGCCCCTAAGCCGCCAGCACCGGCACGCGGCTTCCCGCCGGAAGTGTTACA
GCGCCGTGAACGATCATCCGCGCCGCCGCCAGCATTTCCGCCAGCCACAGCGCCAGCGCCACCGGATCGTGCGGG
CGGCGGTGCTGGCCGATGCCCCGGCGATGGCGGCGCTGCTGAACCGCATCATCGACATCGGTGGCACCACGGCG
CATGAAATCCCGTTGACCGAGGCGCAGGTGGCGCAGCATTACATCAGCGGCCCGGCGGTGATCTGCTGCCATGTG
GCGGAAGGCGCTGGGCAGGTGATCGGCTTTCAATCGCTGGACCGCCACCCCGGCTTGCCCGACGGCTGGGGCGAT
ATCGGCACCTTCGTATCCCCCGATCTGCAACGCAGCGGCGCTGGGGCCGCGCTGTTTGCCGCGACCTGTGCGGCG
GCAAAGGCGGCTGGGGTCGCGGTGATCAACGCCACCATCCGCGCCGACAATGCGCCGGGGCTGGGCTATTACGCG
CGCCGCGGTTTCACCGATTACGCCACTGACCCGGCGTTTGCGCTGCGCGACGGCACCCGAGTCGGTCGCATCAGC
CGCCGCTTCGATCTGGCCTGAGCCGGGGTTTACTTCCCGCGCCGCAGCCCCGATGAAGGCCTGCCCAATCCCCGG
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TCCCGCATGTTCGAAGTCAGCCTGCCCCTTGCCACCCTGCTGACCCTTGCCGCCTTTGCCGCGGGGTTCGTTGACG
CCATTGCCGGCGGTGGCGGGCTCATCACTCTGCCGGCGCTGTTGCTGGCCGGGG 
 
pP4 – 6281 bp consensus sequence  
49% GC 
 
CTCTAGAACTAGTGGATCCCCCGGGCTGCAGAGTTCAGCTGCGGGTAGCGCAACAAACGTTGGTGTGCAGATCCTG
GACAGAACGGGTGCTGCGCTGACGCTGGATGGTGCGACATTTAGTTCAGAAACAACCCTGAATAACGGAACCAATAC
CATTCCGTTCCAGGCGCGTTATTTTGCAACCGGGGCCGCAACCCCGGGTGCTGCTAATGCGGATGCGACCTTCAAG
GTTCAGTATCAATAACCTACCCAGGTTCAGGGACGTCATTACGGGCAGGGATGCCCACCCTTGTGCGATAAAAATAA
CGATGAAAAGGAAGAGATTATTTCTATTAGCGTCGTTGCTGCCAATGTTTGCTCTGGCCGGAAATAAATGGAATACCA
CGTTGCCCGGCGGAAATATGCAATTTCAGGGCGTCATTATTGCGGAAACTTGCCGGATTGAAGCCGGTGATAAACAA
ATGACGGTCAATATGGGGCAAATCAGCAGTAACCGGTTTCATGCGGTTGGGGAAGATAGCGCACCGGTGCCTTTTGT
TATTCATTTACGGGAATGTAGCACGGTGGTGAGTGAACGTGTAGGTGTGGCGTTTCACGGTGTCGCGGATGGTAAAA
ATCCGGATGTGCTTTCCGTGGGAGAGGGGCCAGGGATAGCCACCAATATTGGCGTAGCGTTGTTTGATGATGAAGG
AAACCTCGTACCGATTAATCGTCCTCCAGCAAACTGGAAACGGCTTTATTCAGGCTCTACTTCGCTACATTTCATCGC
CAAATATCGTGCTACCGGGCGTCGGGTTACTGGCGGCATCGCCAATGCCCAGGCCTGGTTCTCTTTAACCTATCAGT
AATTGTTCAGCAGATAATGTGATAACAGGAACAGGACAGTGAGTAATAAAAACGTCAATGTAAGGAAATCGCAGGAAA
TAACATTCTGCTTGCTGGCAGGTATCCTGATGTTCATGGCAATGATGGTTGCCGGACGCGCTGAAGCGGGAGTGGC
CTTAGGTGCGACTCGCGTAATTTATCCGGCAGGGCAAAAACAAGAGCAACTTGCCGTGACAAATAATGATGAAAATA
GTACCTATTTAATTCAATCATGGGTGGAAAATGCCGATGGTGTAAAGGATGGTCGTTTTATCGTGACGCCTCCTCTGT
TTGCGATGAAGGGAAAAAAAGAGAATACCTTACGTATTCTTGATGCAACAAATAACCAATTGCCACAGGACCGGGAAA
GTTTATTCTGGATGAACGTTAAAGCGATTCCGTCAATGGATAAATCAAAATTGACTGAGAATACGCTACAGCTCGCAA
TTATCAGCCGCATTAAACTGTACTATCGCCCGGCTAAATTAGCGTTGCCACCCGATCAGGCCGCAGAAAAATTAAGAT
TTCGTCGTAGCGCGAATTCTCTGACGCTGATTAACCCGACACCCTATTACCTGACGGTAACAGAGTTGAATGCCGGA
ACCCGGGTTCTTGAAAATGCATTGGTGCCTCCAATGGGCGAAAGCACGGTTAAATTGCCTTCTGATGCAGGAAGCAA
TATTACTTACCGAACAATAAATGATTATGGCGCACTTACCCCCAAAATGACGGGCGTAATGGAATAACGCAGGGGGA
ATTTTTCGCCTGAATAAAAAGAATTGACTGCCGGGTGATTTTAAGCCGGAGGAATAATGTCATATCTGAATTTAAGACT
TTACCAGCGAAACACACAATGCTTGCATATTCGTAAGCATCGTTTGGCTGGTTTTTTTGTCCGACTCGTTGTCGCCTG
TGCTTTTGCCGCACAGGCACCTTTGTCATCTGCCGACCTCTATTTTAATCCGCGCTTTTTAGCGGATGATCCCCAGGC
TGTGGCCGATTTATCGCGTTTTGAAAATGGGCAAGAATTACCGCCAGGGACGTATCGCGTCGATATCTATTTGAATAA
TGGTTATATGGCAACGCGTGATGTCACATTTAATACGGGCGACAGTGAACAAGGGATTGTTCCCTGCCTGACACGCG
CGCAACTCGCCAGTATGGGGCTGAATACGGCTTCTGTCGCCGGTATGAATCTGCTGGCGGATGATGCCTGTGTGCC
ATTAACCACAATGGTCCAGGACGCTACTGCGCATCTGGATGTTGGTCAGCAGCGACTGAACCTGACGATCCCTCAGG
CATTTATGAGTAATCGCGCGCGTGGTTATATTCCTCCTGAGTTATGGGATCCCGGTATTAATGCCGGATTGCTCAATT
ATAATTTCAGCGGAAATAGTGTACAGAATCGGATTGGGGGTAACAGCCATTATGCATATTTAAACCTACAGAGTGGGT
TAAATATTGGTGCGTGGCGTTTACGCGACAATACCACCTGGAGTTATAACAGTAGCGACAGATCATCAGGTAGCAAAA
ATAAATGGCAGCATATCAATACCTGGCTTGAGCGAGACATAATACCGTTACGTTCCCGGCTGACGCTGGGTGATGGT
TATACTCAGGGCGATATTTTCGATGGTATTAACTTTCGCGGCGCACAATTGGCCTCAGATGACAATATGTTACCCGAT
AGTCAAAGAGGATTTGCCCCGGTGATCCACGGTATTGCTCGTGGTACTGCACAGGTCACTATTAAACAAAATGGGTA
TGACATTTATAATAGTACGGTGCCACCGGGGCCTTTTACCATCAACGATATCTATGCCGCAGGTAATAGTGGTGACTT
GCAGGTAACGATCAAAGAGGCTGACGGCAGCACGCAGATTTTTACCGTACCTTATTCGTCAGTCCCGTTTTGCAACG
TGAAGGGCATACTCGTTATTCCATTACGGCAGGAGAATACCGTAGTGGAAATGCGCAGCAGGAAAAACCCCGCTTTT
TCCAAGAGTACATTACTCCACGGCCTTCCGGCTGGCTGGACAATATATGGTGGAACGCAACTGGCGGATCGTTATCG
TGCTTTTAATTTTCGGTATCGGGAAAAACATGGGGGCACTGGGCGCTCTGTCTGTGGATATGACGCAGGCTAATTCC
ACACTTCCCGATGACAGTCAGCATGACGGACAATCGGTGCGTTTTCTCTATAACAAATCGCTCAATGAATCAGGCACG
AATATTCAGTTAGTGGGTTACCGTTATTCGACCAGCGGATATTTTAATTTCGCTGATACAACATACAGTCGAATGAATG
GCTACAACATCGAAACACAGGACGGAGTTATTCAGGTTAAGCCGAAATTCACCGACTATTACAACCTCGCTTATAACA
AACGCGGGAAATTACAACTCACCGTTACTCAGCAACTCGGGCGCACATCAACACTGTATTTGAGTGGTAGCCATCAA
ACTTATTGGGGAACGAGTAATGTCGATGAGCAATTCCAGGCTGGATTAAATACTGCGTTCGAAGATATCAACTGGACG
CTCAGCTATAGCCTGACGAAAAACGCCTGGCAAAAAGGACGGGATCAGATGTTAGCGCTTAACGTCAATATTCCTTTC
AGCCACTGGCTGCGTTCTGACAGTAAATCTCAGTGGCGACATGCCAGTGCCAGCTACAGCATGTCACACGATCTCAA
CGGTCGGATGACCAATCTGGCTGGTGTATACGGTACGTTGCTGGAAGACAACAACCTCAGCTATAGCGTGCAAACCG
GCTATGCCGGGGGAGGCGATGGAAATAGCGGAAGTACAGGCTACGCCACGCTGAATTATCGCGGTGGTTACGGCAA
TGCCAATATCGGTTACAGCCATAGCGATGATATTAAGCAGCTCTATTACGGAGTCAGCGGTGGGGTACTGGCTCATG
CCAATGGCGTAACGCTGGGGCAGCCGTTAAACGATACGGTGGTGCTTGTTAAAGCGCCTGGCGCAAAAGATGCAAA
AGTCGAAAACCAGACGGGGGTGCGTACCGACTGGCGTGGTTATGCCGTGCTGCCTTATGCCACTGAATATCGGGAA
AATAGAGTGGCGCTGGATACCAATACCCTGGCTGATAACGTCGATTTAGATAACGCGGTTGCTAACGTTGTTCCCACT
CGTGGGGCGATCGTGCGAGCAGAGTTTAAAGCGCGCGTTGGGATAAAACTGCTCATGACGCTGACCCACAATAATA
AGCCGCTGCCGTTTGGGGCGATGGTGACATCAGAGAGTAGCCAGAGTAGCGGCATTGTTGCGGATAATGGTCAGGT
TTACCTCAGCGGAATGCCTTTAGCGGGAAAAGTTCAGGTGAAATGGGGAGAAGAGGAAAATGCTCACTGTGTCGCCA
ATTATCAACTGCCACCAGAGAGTCAGCAGCAGTTATTAACCCAGCTATCAGCTGAATGTCGTTAAGGGGGCGTGATG
AGAAACAAACCTTTTTATCTTCTGTGCGCTTTTTTGTGGCTGGCGGTGAGTCACGCTTTGGCTGCGGATAGCACGATT
ACTATCCGCGGCTATGTCAGGGATAACGGCTGTAGTGTGGCCGCTGAATCAACCAATTTTACTGTTGATCTGATGGA
AAACGCGGCGAAGCAATTTAACAACATTGGCGCGACGACTCCTGTTGTTCCATTTCGTATTTTGCTGTCACCCTGTGG
TAATGCCGTTTCTGCCGTAAAGGTTGGGTTTACTGGCGTTGCAGATAGCCACAATGCCAACCTGCTTGCACTTGAAAA
TACGGTGTCAGCGGCTTCGGGACTGGGAATACAGCTTCTGAATGAGCAGCAAAATCAAATACCCCTTAATGCTCCAT
CGTCCGCGCTTTCGTGGACGACCCTGACGCCGGGTAAACCAAATACGCTGAATTTTTACGCCCGGCTAATGGCGAC
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ACAGGTGCCTGTCACTGCGGGGCATATCAATGCCACGGCTACCTTCACTCTTGAATATCAGTAACTGGAGATGCTCA
TGAAATGGTGCAAACGTGGGTATGTATTGGCGGCAATATTGGCGCTCGCAAGTGCGACGATACAGGCAGCCGATGT
CACCATCACGGTGAACGGTAAGGTCGTCGCCAAACCGTGTACGGTTTCCACCACCAATGCCACGGTTGATCTCGGC
GATCTTTATTCTTTCAGTCTTATGTCTGCCGGGGCGGCATCGGCCTGGCATGATGTTGCGCTTGAGTTGACTAATTGT
CCGGTGGGAACGTCGAGGGTCACTGCCAGCTTCAGCGGGGCAGCCGACAGTACCGGATATTATAAAAACCAGGGG
ACCGCGCAAAACATCCAGTTAGAGCTACAGGATGACAGTGGCAACACATTGAATACTGGCGCAACCAAAACAGTTCA
GGTGGATGATTCCTCACAATCAGCGCACTTCCCGTTACAGGTCAGAGCATTGACAGTAAATGGCGGAGCCACTCAGG
GAACCATTCAGGCAGTGATTAGCATCACCTATACCTACAGCTGAACCCGAAGAGATGATTGTAATGAAACGAGTTATT
ACCCTGTTTGCTGTACTGCTGATGGGCTGGTCGGTAAATGCCTGGTCATTCGCCTGTAAAACCGCCAATGGTACCGC
TATCCCTATTGGCGGTGGCAGCGCCAATGTTTATGTAAACCTTGCGCCCGTCGTGAATGTGGGGCAAAACCTGGTCG
TGGATCTTTCGACGCAAATCTTTTGCCATAACGATTATCCGGAAACCATTACAGACTATGTCACACTGCAACGAGGCT
CGGCTTATGGCGGCGTGTTATCTAATTTTTCCGGGACCGTAAAATATAGTGGCAGTAGCTATCCATTTCCTACCACCA
GCGAAACGCCGCGCGTTGTTTATAATTCGAGAACGGATAAGCCGTGGCCGGTGGCGCTTTATTTGACGCCTGTGAG
CAGTGCGGGCGGGGTGGCGATTAAAGCTGGCTCATTAATTGCCGTGCTTATTTTGCGACAGACCAACAACTATAACA
GCGATGATTTCCAGTTTGTGTGGAATATTTACGCCAATAATGATGTGGTGGTGCCTACTGGCGGCTGCGATGTTTCTG
CTCGTGATGTCACCGTTACTCTGCCGGACTACCCTGGTTCAGTGCCAATTCCTCTTACCGTTTATTGTGCGAAAAGCC
AAAACCTGGGGTATTACCTCTCCGGCACAACCGCAGATGCGGGCAACTCGATTTTCACCAATACCGCGTCGTTTTCA
CCTGCACAGGGCGTCGGCGTACAGTTGACGCGCAACGGTACGATTATTCCAGCGAATAACACGGTATCGTTAGGAG
CAGTAGGGACTTCGGCGGTGAGTCTGGGATTAACGGCAAATTATGCACGTACCGGAGGGCAGGTGACTGCAGGAAT
TCGATATCAAGCTTATCGATACCGTCGAC 
 
pP5 – 3955 bp consensus sequence  
69% GC 
 
GGGGGTGGATAGCGTCAGCGGCAGGCTCAGCGCCCAATCGACGAAGATCGAGCGGCATTCGGCGGCGGTGATGC
CGTCGATGGCATAGCTTTCGCGCACCAGCCCCTTGGGGTCCGCCTCAGTCAGTTGCATCGCCTGCCCCGTCCTTTTC
GCCCAGCCGTTCCGAAATCACCGCCGCCGCTGCCGCCACCAAGGCCTCCAGCCGTGCCGACAGGGCATCGGCGTC
GGCCTCGCCGGTTTCGCGCACCAGAAACGCCCGGCCACCGCTGCCCAGCCGGTCCAGCTCCAACTTGCGGTCGGT
CAGAAGCCGGGTGCCCGCCTGCAACCGCCAGCACAGCCTGTAGGCCGCCAGCAGCGCCGTCTCGCCCGCTTGCGA
CAGGAAACCGCCCTTTACGCCGGCCCGCAACTGCGCTTCCACCCGCCGCGCAGGGTCGGCCAGCCGCAGCGCGCA
GGTCTGCGCCAGCAGTTCGATGTCCATCAGGCGCCCCGCGCCGTTCTTCGCCTCCCAGGCGCCTTCGGGGGGTTT
GGCGGCTTGCAGGCGGCTGCGCATCTCGGCCACGTCGGCCAGCACCTTCGGCCCCTGCCCGGTGGCGGCGAACA
CCTCGCGGCGGAAGGCCTCGACCTCGGCGGCCAGATCGGGGTTGCCCGCCAGCGGCCGGGCGCGGGTCAGGGC
CAGGTGTTCCCAGGTCCAGGCCTCGGTCATCTGGTAGGCGCGGAAGGATTCGATCGAGGTCGCCACCGGCCCTTG
CCGACCGGAGGGGCGCAGCCGCATGTCCACCTCGTAAAGCCGACCTTCGGCCATCGGGGCGGTCAGGGCTGTCAC
CATGGCTTGCGTCAGGCGGGCGTAGTACAGGCGCGGTGGCAGCGGGCGGGGCCGTCCGAGGCCTCGGCATCGGC
GCTGTCGTAGATAACGATCAGGTCGAGGTCGGACCCGGCGTTCAGCCGCGCCGCACCCAGGCTGCCCATGCCCAG
CAGCACCGCCCCCCGCCCCGGCGCTGCCCCATGCTTGCGGGCATATTCCGCGCCCACCACCGGCCAGAGGGCGG
CCACCACCGCCTCGGCCAGATCGGCATAGTGCTTGCCCGCCTCGAAAGCGTCGATCAGCCCGCGCAGGTGGTGGA
CGCCGACGCGGAAGTGCCATTCGCGGGTCCAGCGGCGGGCGGCGTCAAGCTTGCCTTCGTAGTCAGTGACCCCCG
AAAGATGCTCGGCCAACAGCCCGGTCAGGGCGGCACAGCCCGGCCAGGGCGCGAAGAAACTGGCCGCCGATCAC
CGCATCCAGCACTGCGGCGTTGCGCGACAGATACCGCGCCAGCACCGGGGCGGTGGCGGCGATATCTACAATCAA
TTCAACGAGTTGCGGGTTGGCTTCGAACAGCGAGAAGATCTGCACGCCCGAGGGCAGGCCGATCAGAAAGCCGTCA
AACGCCACCAGCGCCTCGTCGGGGTTGGCGGCGGCCATCAGGCTGCGCAGCAGGCTGGGGCGCAGGCGCTGAAA
GATCGCCACGGCACGATCCGAGCGCAGGGCGGGATAGTTGGCCCAGGCATCGACGATGGCGCGGGCGCTGTCGG
AAAGCTCGGGGCCGTCTTCGACCTGGCCGGGGGCAAAGAAGCCTTCGGTCAGGAAATCGGTCTGCTCCAGCCGGG
CGGTCAGGGCGGCACGAAAGCCTGCCACATCCTCGGTGCCGCTGAAAAAGGCAATGCGGGCAACGCCTTGGGCGG
TGGCGGGCATGTCGTGGGTCTGGGCGTCACCGACCATTTGCAAGCGGTGCTCGACCTCGCGGTGGGCGCGGTAAA
GCGCGGTCAGATCCTCGGCCACCTCGGGCGGCACCCAGCCTTTTTCGGCCAGCGCCGCAAGGCTGCCAACGGTGG
TGCGACCGCGCAAGGCGGTGTCACGGCCCCCGGCGATCAACTGGCGGGTCTGGGTGAAGAACTCGATCTCGCGGA
TGCCGCCGACGCCGAGTTTCATGTTGTGACCCTCGATCACGATGGGGCCGTGAAGCCCGCGATGGTCGCGGATGC
GCAGGCGCATGTCGTGGGCGTCCTGGATGGCGGCGAAATCCAGATGCTTGCGCCAGACGAAGGGGGTCAGGCTGT
GCAGGAACCGCTGCCCGGCGGCAAGGTCGCCGCCGCAGGGCCGGGCCTTGATATAGGCGGCGCGTTCCCAGGTG
CGGCCGACGCTTTCGTAATAGCTTTCCGCCGCCGCCATCGACAGGCACACCGGCGTCACCGCCGCATCGGGGCGC
AGCCGCAGGTCGGTGCGGAACACGTAGCCCTCGCCGGTCAGGTCCGACAGCAGGGCGGTCATCCGCCGCGTGAC
GCGGATGAAGGCCGCCCGCGCCTCGGGGGCATCGCCGCCATAGCGGGTCTCGTCGAACAGACAGATCAGGTCGAT
GTCGGAGGAATAGTTCAGTCGTGCGCGCCCATCTTGCCCATGGCCAGCGCCACCATGCCCGCGCCGGTTTCGGCAT
CATCCGGCCCCTGCCCCGGCAGCTTGCCGCGCCTGATTTCCTCGGCCACCAGCCGCGTCAGGCACAGGTGCACCG
CCCGGTCGGCGAGTTGCGTCAGGGCGCCCGTCACCGCCTCCAGCCGCCAGACGCCGCCCAGATCGGCGAGGCCG
ATCAGCAGCGCCACCCGCCGCTTGGCGATGCGCAGACCGGCGCCGAGGGTATCGACGGACAGGGTGTCGAGCGG
CTCCAGCACTTCGGCCAAGGCGGCTTCGGGCGAGATCGTCAAGGCCGCACGCAGCCAGTCGGCCTCGCGCAGCAT
CAGGCCTTTCAGGTAGGGGCTGCACCCGGCGGTGCCGTGGATCAGCGGCAGAAGGTCCGGGCCTAGGTCGGCAA
GGCTGCGGGCGGCATCGGCGGCGGCATCGGCGGCGAAGGCGATGGGATGGCGGGTCAGCCGGGCGGCAAAGGG
CGCATGGGTCATGGCGCCAGCATGGCCGGGGCCGGGTGCCGGGTCAACCGGGGGGATTGCAAGCGTCACCCGGC
TTGCGGATAAAGCCGGGGAAGGAGACGCCGATGAGCAAAAGCCTCGCCCGGGTGAAAGCCGCCCTTGCCGCGCAT
GGGATTGACGCCCCGGTGCTGGAAATGCCGCAGGAAACCCGCACCGCCCCGCAAGCTGCCGAGGCTGCGGGCTGT
GCGCTGGACCAGATCGTGAAGTCGATCCTGTTTCGCGGCGAAGGCTCGGGGCAGTTGCGGCTGTTCCTGACGGCG
GGTGGCAATCAGGTCTGCGCCGACAAGGCCTCGGCGCTGGCGGGCGAGGCTTTGGGGCGGGCCGATGCCGATCA
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GGTGCGCAAGACCACCGGCTTTGCCATCGGCGGCGTGGCCCCCATCGGCCACCTGACCCCGCTGCCCTGCTGGTT
CGACGCGCGGCTGCTGGAGTTTCCGCAGGTCTGGGCCGCCGCCGGCACCCCGCGCCACATCTTCGCCGCCCCGC
CGCATCTGCTGTTGCGGATCACTGCGGCGCATCTGGCCGATTTCACCGCCTGAGGCCCATGTAAAAATGTTTTACAT
CGGGTCTTGAACCTGCCCCCGGCAATACCGATCTCCGTTCATGTGAAACACCTTCACATCGACCTGCAACCCTGAAC
GGGAGACCGCCATATGTATACCGCTTCTTCCCCTGCCGCATCTGGCAGCGTCACCACGTGGTTCAACCGCGCGGTC
GCCTGGCTGGATGACCGTGGCAAAGGCGCCTGGATCGCCGCCATGGTGCTGTCCTTCATCTTCGTCTGGCCGCTTG
GCCTGTTCATCCTTGGCTACATGATCTGGAGCAAACGCATGTTCAAACGCAATGGCTGCGGCCACCATCACGCTTTC
CACGGCGCTTACCGCAGCAGCGGCAACACCGCCTTCGACGCCTACAAGGCCGAAACCATGCGCCGCCTGGAAGAC
GAACAGGACGCGTTCAATTTCCTTCCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCG 
 
pP6 – 1770 bp consensus sequence  
66% GC 
 
GCGGGGCGGCCGCTCNGAACTAGTGGATCCCCCGGGCTGCAGGCAGGCCTTGCCGCGCCCCTNTANAGGGNGCC
GCAAGGGTGGCCGCTCCACCCGCGNTCGNCTTTTGAGNGGCGCAAGCTGCGCCCGCTGGCCTGAGGTCAACCGCG
GGCAGCGGCCTCCAGTGCGGCAATGTCAATCTTCACCATGCCCATCATCGCCTGCATCACCCGCCCCGAGGTGTCG
GTCTGCAAAAGCCGCGGCAGCACCCGCGGCGTGATCTGCCAGGACAGCCCGAAGCGGTCGGTCAGCCAGCCGCA
GCGGCTTTCGACACCGCCTTCCAGCAAGGCGTCCCACAGCCGGTCCACCTCGGCCTGAGTATCGACATGCACCCCC
AGCGACACCGCGGGCGTCAGCGCGTAATGCGACCCGCCGTTCAGCGCCAGATAGCGCTGGCCCAGCAGATCGAAA
TACACCGCCAGCGCCTGGCCTGGGTCGTCGGGCTTTTGTAGGATTTCAGTGATGCGGGCGCCCTCGAACAGGCTGC
AATAGAACCGCGCGGCGGCTTCGGCCTGGGTGTCGAACCACAGGCAGGTGGACAGCGAAGGCTCGGTCATCGGCA
TTTCCCCCTTTTGCAAGGCATTGAAAACTTAGCGCAGATCGCAGGCCTCGCGCGCCAGCCGGGTGATCCCGGCCCA
GTCGCCCTTGACCATCATCGCCTTGGGTGCCACCCAACTGCCGCCGACGCACAGCACGTTGGACAGCGCCAGATAG
TCCCGCGCATTGCCCAGCCCGATGCCGCCGGTGGGGCAGAAACTGACCTGCGGCAACGGCGCACCAATCGCCTTC
AGCGCCGCCGCCCCGCCCGAGGCTTCGGCGGGAAAGAACTTCTGCACCGTATAGCCGCGSTcCAGCAGCGCCATC
ACTTCGGTYGCCGTYGCCGCCCCCGCMAGCAGCGGcAAGCCnTCGGCCTCGCAGgNGGSCAGCAAACGGTCGGTG
NCCCCCCGGAGACACCCCGAAGGTNGCCCCCGCCGCCTTGGCCGCCCGCACATCCTCNGGCGTCAGCAATGTGCC
CGCGCCGACCACGCCGCCCGGCACCCCGGCCATGGCACGGATCACCTCCAGCGCCGCCGGCGTGCGCAGCGTCA
CCTCCAGCACCGGCAAGCCGCCCGCCACCAGANCCTCGGCCAAAGGTNGGGCATGGCGCACATCCTCGATAACCA
GCACCGGAATGACCGGCGCCAGACGGCAGATTTNGGCAGCGCGGGCGGATTGTTNGGCGGGGGTCATCATCGGCT
CCTTGTGGTCCGCCACGGCTCGGGCGGAAACTGCGGGTGCCTCCGGCGGGGATATTTAGAAACAGATGAAATCACG
AGGCATTCATCTGTTCTCAAATATCCTCGCCGAAGGCCAGAAGTTCTCTATTTTTCNGTCACACCACCACGCCGGCAC
CCTCGGTGGCCGGGCCGACATTGCGGCGGAAGGCGTCGAACAGATCGCGGCCCATGCCGTGACCGTTTTNGGACA
GATCGGCGACCACCGGGCTGCGGGTTGCGAAGTCCTCGGCCCCCAGCACGGACAGCGTGCCCGCCGGCGCGTCC
AGTCGCACAATGTCGCCATCGCGCAGCCGGGCCAGCGGGCCACCGCAGGCAGCTTCGGGCGAGACGTGGATGGC
GGCGGGCACCTTTNNAAAAGCCCCCGACATCCGGCCATCGGTCACCAATGCCCNATNAAANGGCCGCGGTCCTGCA
GGAATTCGATATCAAGCTTATCGATACCTCGACTCAGGGG 
 
pP7 – 1299 bp consensus sequence 
62% GC  
 
ANGGGCCCCCTCGANGTCGAGGTATCGATAAGCTTGATATCGAATTCCTGCAGCTCGTCGGCNNTTTAATGAANATG
ATCAGGTCGCACCAGGCGGCGGCTTCGCCCNTTTNAAATCACCTTCAGGCCCTCGCCCTCGGCCTTCTTGGCACTG
GGCGAACCGGGGCGCAGCGCCACGACCAGGTTTTTCGCGCCGCTGTCGCGCAGGTTCAGCGCGTGGGCATGGCC
CTGGCTGCCGTAGCCGAGgATKGCAACcTTCTTgTYCTTGATCAGGTTGATgTCGCAGTCACgGTCATAATACACGCGC
ATGGGGCGTTCcTTTGCTGGTTGATTGCCGCGCAGCATAGGCGGTTTGCGGCGATGGTTCGTGCAAAGTTTGACATA
TCTAGGGGGATnGGGGGAAAAGTCATGCGCGAATGTGGCGATTGGTGGATGAAACATGCAGATCGACGATACCGAC
CGGCGGGTGCTGCGGCAGTTGATGGCGGAACCTGGGCTGGCGATGGCCGATCTGGCGGAACGCGCCGGCGTCAC
GCAGGCGACCTGCTGGCGGCGGATCGAGATGGCAGGGCGCGAAGTGCATTTCCGCTCGAAATCCGATGCGGTGGC
GCAGGGCATCGGCATCGTGTTTCAGGAGCTGAACCTGTTTCCCAACCTCAGCGTTGCCGAAAACATCTTCATCGCCC
GCGAGCCGGTGCGGGCGGGCATCGACATCGACGCGGGTGCGCAGCGGGTGGCGGCGCGGGCCTTGATGCGGCG
GCTGGAGCAGGACATCGACCCCGATGCCGACCTTGGCACCCTGCGCATCGGCCAGCAGCAGATTGTCGAGATCGC
CGCCGCCGCCGAAACCGCATTTTCCGCGGCAATGCCGTGCAGCCGGGCCGATTCGAGCACCAGAAACCCGCGCAA
CCGTTTGCCGCCCTGGGTGGCATAGCGCATCGCCTGCACCACCGGCTGATCAGCATCGCCTCAGGCTTTGGCCTGC
GACGGCATCGAGCCATCGTCTTTCGGCTTTTCGCTGCGGTCCAGCCCCAGGAACAGCACGATGTTCTTGGCCACGA
ACACCGAGGAATAGGTGCCCAGAATCACCCCGAAGAAGATGGCAAAGGTGAAGCCGCGGATCACGTCGCCGCCGA
AGATCAGCATGGCGATCAGCGCGAGCAGCGTGGTGAACGAGGTCATCANCGTAAAGGNTCAGCGTCTGGTTGACCG
AGATGTTCATCACCANCTATAAAGGGGCGTGGTCTTGTATTTCTGCAGCCCGGGGGATCCACTAGTCAGAGCGGCC
GCCCCGCGGTTG 
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pH5 – 949 bp from T3 end 
61% GC 
 
CCCTGAGTGAGGTATCGATAAGCTTTGCGCCAGCGCCGATGCCGGCTGTCCTTNTANAGGNNTCTCGGNCANAAAC
TGCAACCCGGCAATCACCTTCTTTANGGGGGGGTGGCGTAATCGGTCATCACGATATGGCCCGACTGCTCGCCGCC
CAGGTTGAAACCGCCGCGCCGCATCGCCTCGACCACATAGCGGTCGCCGACATTGGTGCGCTCCAGCCGCAGCCC
GCGCCGNTCCAGAAACCGCTCCAGCCCGAGGTTCGACATCACCGTGGCCACCAGCGTGCCGCCGTGCAGCCGCCC
CTCCTCGGCCCAGNGGGCGGCCAGCAGCGCCATGATCTGGTCGCCATCCGCCACCTTCCCGGTCTGATCCANAATC
ATCACCCGGTCGGCGTCGCCATCCANACAGATGCCGACATCGGCGCCATGCGCCACCACCGCCTCGGCGGCAGTC
TGGGTATAGGTCGAGCCACAACGGTCGTTGATATTGGTGCCATTCGGCGCCACCCCCACCGGGATCACCTCGGCGC
CCAATTCCCACAGCACCTNGGGGGCCGCACGATAGGCCGCGCCATTGGCGCAATCTATCACCACCTTCAGCCCATC
AAGCCGCAGCCCGACGGGAAAGGTGGTCTTGGCATATTCCTGATAGCGCCCGCGGCCATNNTCGATCCGCTTGGCC
CNGCNGATGTTCTGCGGCTGCGCCAGCGCAATCTCGCCCNCCAGAATCGCCTCGATCTCTCTTTCGGCATCATCCG
ACAGCTTGAAGCCGTCGGGGCCNAANAACTTGATGCCATTGTCCTGATGCGGGTTGTGCGAGGCGCTNATCATCAC
CCCCAGATCGGNGCGNATGCTGCGNATNAAAAACCCAACGGANGNGTCGGNACNGGGCCCANCAACAGCANTTCAT
CCCGTCAAGTNACCNGGNGGTCAGCGCNTTTCAAAATGTA 
 
pH5 – 912 bp from T7 end 
64% GC 
 
ACCGCGGGCGGCCGCTCTGACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAAGCCNNTTNANNTAGGGTCG
ACGGATCACCATTATCGCGCGTGATAAGCCTTTTTAAGNCCGCTAGGAACGCCGCCATATACCTGCCGAGAAGCAGG
AGAACCGGCGCCGCCAGAACCAGTAACATCACCCGCGCCATCCGAACCCCCAAGAGCCTGCCGAAGCGTCGGCAT
GGAATTTTGGCCAGCATAAATGCCGCCCACCTTGGGCCGCAAGGTCAGCGACATGACCTTTTGCCGCAGCACAGTG
TTTTCCTGTGCAAGGGCATTGGTTTTCGAGAGTTTGGCCTCGTCCTGGCGTTTCGCCAGATTATCCGCAAGGATCAG
CCTGGGCGGCTGGGCGGTTGCGGACTGGCCAGAGGCCGACCTGCGGGCGGGCCTGACCCTGCTGCCGCAACGCA
GCACGCTGATGGCCGGAACCGTGGCCGAGGCGCTGCGGCTGGCCGGCCCCGCCGAGGACGCGCACCTGTGGCAG
GTGCTGGCGGCCGTGCAGATGGACGGGATCATCCGCGAACGCGACGGCCTGGCCGCCCGGATCTGCGCCACGCC
CATGGCCAGCCCGATGCCCCACCACGGCGCGCCATAGGCGGCAAACACCGCCAGCGCGCCGAGGTTGGAGGCGA
AGTTCAGCAGCTTGGTATGCGCCGTGGCCTTCAGCACGCCATGCCCCGCCAGCACCACAAAGCCGATCATGTAGAA
CGCCCCCGCCCCCGGCCCGATCAGCCCGTCATAGCCGCCGATCAGTGGCACCACNAAGGCGGTGAAAAGCAGTGG
GGCGAAATGCGGCGGGNGCGGTCNTCNTCGNACAGCCCCTTCTTGAAGNAAAAAANCCNGNGATGCCAATCAGGAT
CACCGGAG 
 
pH6 – 269 bp from T3 end 
51% GC 
 
TCGNAANANGGGCCCCCTGNGNCGANGTATCGATAAGCTTNATGCGNTGTCGCTCGACCATGTGCCCCTNACCGNA
GGGNTAGNGNNATTGGAACAGANNATGNGGAACCTTNNTAAGGGGACAAGATCNGTTATGNGCTGCTTCCCGTAGC
CGGNCATGGCATCNCCNGCCCAACCGAAAGCGCCNAGGAGANGCTGACCGCTTTCCCCTGACCGGNCCTTGCCCC
GNCAGNAACCGNNANNTATAANCCNGGNCATGANCNANACCC 
 
pH6 – 322 bp from T7 end 
64% GC 
 
AACCGCGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAAGCCCNNTTATANGGG
CCGCAGATGCTGAAGAACGTGCGTTACGGNCCNTNGACGCAGCCCTTGGCGGCGGCGGCGGTGCAGGCGGTGATT
GCTGATGCCGAAGCGCGGTTGCAGGGCTCGGGGCGGCTGCTGATCCGCAAGTCGGGCACCGAGCCTTTGGTGCGG
GTGATGGCGGAATGTGAGGACGAGGTGCTGCTGGCCGAGGTGGTGGGCAGCATTGTGGCGGCGGTGGAAGCGGC
GGTTTGAGTTTGAGGCAGGAAG 
 


