
Supplementary Figure S4 

pBi5045 (Binary 5-gene stack). Map and Sequence. 

pBi5045 (Binary 5-gene stack) 
5’ 
?gtgccgagctgccggtcggggagctg?ggctggctggtggcaggatata?gtggtgtaaacaaa?gacgc?agacaac?aataac
aca?gcggacg??taatgtactgaa?aacgccgaa?tcgagcaca?ga?gag??atatgcaatatagtaataataataata?tc?
ataaagcaagaggtcaa????ta?ataccaacgtcactaaa?ata?tgataatgtaaaacaa?caa??ac?aaatatcatgaaa



taaacta??tataaccaaa?actaaa??tccaataaaaaaaagtca?aagaagacataaaataaa?tgagtaaaaagagtgaagt
cgactgac?????tatcataagaaaataaa?a?aac?taacctaataaaacactaatataa?tcatggaatctaatac?acctc?
agaaataagaaaaagtg?tctaatagaccctcaa?taca?aaata??caatcaaa?taaataacaaatatcaatatgaggtcaataa
caatatcaaaataatatgaaaaaagagcaatacataatataagaaagaaga?taagtgcga?atcaaggtagta?atatcctaa?tgc
taata?taaactc?ata?taaggtcatg?catgataaac?gaaatgcgctata?agagcatata?aaaataaaaaaatacctaaaat
aaaa?aag?a??tagtatata???tacatgacctaca??tctggg??tctaaaggagcgtgtaagtgtcgacctca?ctcctaa?t
tccccaccacataaaaa?aaaaaggaaaggtagc??gcgtg?g??ggtacactacacctca?a?acacgtgtcctcatataa?gg
?aaccctatgaggcgg?tcgtctagagtcggccatgccatctataaaatgaagc?tctgcacctca???tcatc?ctatctga?tctat
tataa?tctctcaa?gcc?caaa?tctc?taagg?agaaatc?ctcta??tgg??tgtctg?taga?ctcgaa?agctaatcaggt
gctg?atagccc?aa??gag????cgg?g??gatggaaaaggcctaaaa?tgag???tacg?gg?tgatggaaaaggccta
caa?ggag??ccccg?g??gatgaaaaagcccctag?tgaga????ctgtcga?cga?ctaaagg?taaaa?agag??tac
a?tg?tgatgaaaaaggcc?aaa?tgag??tccgg?ga?tgatgaaaaagccctagaa?tgtg???cgtcgg?tga?ctgaag
gcctaaaa?tgag?tctccggctg??gatgaaaaagccctaaa?tgag?tctccggctg??gatgaaaaagccctaaa?tgag??
?ccccgtg??aga?g?tgg??aa?ctcgaatcagctaatcagggagtgtgaaaagccctaaaa?tgag???tcg?g?ctga?g
?g??tatgaa?tgcagatgcagatc?tgtgaaaactctcaccggaaagactatcaccctagaggtggaaag?ctgatacaatcgaca
acg?aaggctaagatccaggataaggaaggaa?cccccggatcagcaaaggc?atc?cgccggaaagcag?ggaggacggacgta
ctctagctga?acaacatccagaaggagtctaccctcca?tggtgctccgtctacgtggaggtggatccatggcggctgctgcctcaccat
ctccatg?tctccaaaaccctacctccatc?cctccaaatc?ccacca?c?cctagatctacc?ccc?tccacaatcaccctcaaaaag
cctcacccc?catctcacccacacccatcatcatcgtcgtgg?tcgccg?tccaatgtcgtcatatccactaccacccataacgacg?tct
gaacctgaaaca?cg?tcccg?tcgcccctgacgaacccagaaaggg?gtgatg?c?gtggaggcac?gaaagggaggggg?ac
ggatgta?tgcgtacccaggaggtgc?ctatggaga?catcaggc?tgacacg?cgaata?a?cgtaatgtgctgccacgtcatgag
caaggtggtgtg?tgctgcagaggg?acgcacgggcgactggg?ccctggtg?tgca?gctacctctggtccgggagctacgaatc?
g?agtggtc?gcggatgc?tg?ggatagta?ccga?g?gcta?acgggtcaagtgccgaggaggatga?ggtactgatgcg?tca
ggaaacgccta?g?gaggtaacgagatcta?acgaagcataa?atc?g?atggatgtagaggata?cctaggg?g?cgtgaagcg
???ctagcgaaatcgggacggcctgggccgg??ga?gatgtacctaaggata?cagcaacaa?ggtgatacctaa?gggatcagc
caatgagg?gcctgg?acatgtctaga?acctaaa?gcctaatgagatgc??ggaacaaa?a?aggctga?tcggagtcgaagaa
gcctg??gtatgtgggtggtgggtg?tgcaatcaagtgaggagctgagacga?tgtggagc?acgggta?cctgtggcgagtac?tg
atgggtc?ggagc??ccaactggggatgagc?tccc?caaatg?gggtatgcatgggactgtgtatgctaa?atgctgtggatggta
gtga?tg?gc?gca?tggggtgagg?tgatgatcgag?actggtaaa?ggaagc??gctagccgagcgaaaa?gtccaca?gat
a?ga?cggctgaga?ggaaagaacaagcaacctcatg?tcca?tgtgcagatatcaag?ggca?acaggg?tgaa?ccata?gg
agggtaaagaaggtaagctgaag?ggac??ctgc?ggagacaggag?aacggaacagaaggtgaagtaccca?gag??aagac
??ggtgaagccatccctccacaatatgcta?cagg?c?gatgag?aactaacggaaatgcca?a?agtactggtgtggggcaacac
cagatgtgggctgcccaatactataagtacaaaaagccacaccaatgg?gacatctggtgga?aggagcaatggga?tgg?tgcctg
ctgcaataggtgcggctg?ggaagaccgggtgaga?gtgg?gaca?gatggtgacgggag??atcatgaatgtgcaggag?agca
acaa?aaggtggagaatctcccag?aaga?atg?gctgaataatcaacac?gggaatggtgg?caactggaggatcga?ctataa
ggctaacagagcacacac?ac?gggtgatcctgctaatgaggaagagatc?ccctaatatg?gaaa?cgcagaggc?gtggcgtac
ctgctgcaagagtgtcacacagggatgatc?agagctgcca?caaaagatg?agacactcctgggccatac?g?ggatgtga?gtac
ctcatcaggagcacg?ctacctatga?ccca?ggcggtgc?tcaaagatgtgatcacagagggtgatgggagacg?cata?gaacta
g??taatg?tagcaaatgtcctatcag??ctc??tgtcgaacggtaa?tagag????gctatatgga??cg??tgatgtatgtga
caaccctcggga?g?ga?ta?tcaaaactaagag??tgc?a?g?ctcgtcta??ggatatcaatc?ag??atatc??ctag?c
tctacgtg?aaatg?caacacactagcaa?tggctgcagcgtatgga?atggaactatcaagtctgtgggatcgataaatatgc?ctca
ggaa?tgaga??acagtc?tatgctca?ggg?gagtataatatagtaaaaaaataggaa?agc?atcgataccgtcgacctcgatc
gagggggggcccatggtaccatctcgaga?tagcagca?ccaga?ggg?caatcaacaaggtacgagccatatcac?ta?caaa?
ggtatcgccaaaaccaagaaggaactcccatcctcaaagg?tgtaaggaagaa?ctcagtccaaagcctcaacaaggtcagggtacag



agtctccaaacca?agccaaaagctacaggagatcaatgaagaatc?caatcaaagtaaactactg?ccagcacatgcatcatggtca
gtaag?tcagaaaaagacatccaccgaagac?aaag?agtgggcatc?tgaaagtaatc?gtcaacatcgagcagctggc?gtggg
gaccagacaaaaaaggaatggtgcagaa?g?aggcgcacctaccaaaagcatc?tgcc?ta?gcaaagataaagcaga?cctcta
gtacaagtggggaacaaaataacgtggaaaagagctgtcctgacagcccactcactaatgcgtatgacgaacgcagtgacgaccacaa
aagaa?ccctctatataagaaggca?ca?ccca?tgaaggatcatcagatactcaaccaatactagtggatccatggtccgtcctgtag
aaaccccaacccgtgaaatcaaaaaactcgacggcctgtgggca?cagtctggatcgcgaaaactgtggaa?gatcagcg?ggtggg
aaagcgcg?acaagaaagccgggcaa?gctgtgccaggcag??aacgatcag?cgccgatgcagata?cgtaa?atgcgggcaa
cgtctggtatcagcgcgaagtc?tataccgaaagg?gggcaggccagcgtatcgtgctgcg?tcgatgcggtcactca?acggcaaag
tgtgggtcaataatcaggaagtgatggagcatcagggcggctatacgcca?tgaagccgatgtcacgccgtatg?a?gccgggaaaag
tgtacgtaag?tctgc?ctacc?tgatatatatataataa?atca?aa?agtagtaatataata?tcaaata???tcaaaataaaag
aatgtagtatatagcaa?gc??ctgtag?tataagtgtgtata??aa?tataac??ctaatatatgaccaaaa?tg?gatgtgcag
gtatcaccg?tgtgtgaacaacgaactgaactggcagactatcccgccgggaatggtga?accgacgaaaacggcaagaaaaagcag
tc?ac?ccatga?tc?taactatgccggaatccatcgcagcgtaatgctctacaccacgccgaacacctgggtggacgatatcaccgtg
gtgacgcatgtcgcgcaagactgtaaccacgcgtctg?gactggcaggtggtggccaatggtgatgtcagcg?gaactgcgtgatgcgg
atcaacaggtgg?gcaactggacaaggcactagcgggac?tgcaagtggtgaatccgcacctctggcaaccgggtgaagg?atctcta
tgaactgtgcgtcacagccaaaagccagacagagtgtgatatctacccgc?cgcgtcggcatccggtcagtggcagtgaagggcgaaca
g?cctga?aaccacaaaccg?ctac?tactggc?tggtcgtcatgaagatgcggac?gcgtggcaaagga?cgataacgtgctgatg
gtgcacgaccacgca?aatggactgga?ggggccaactcctaccgtacctcgca?accc?acgctgaagagatgctcgactgggcag
atgaacatggcatcgtggtga?gatgaaactgctgctgtcggc?taacctctc?taggca?gg?tcgaagcgggcaacaagccgaaa
gaactgtacagcgaagaggcagtcaacggggaaactcagcaagcgcac?acaggcga?aaagagctgatagcgcgtgacaaaaacc
acccaagcgtggtgatgtggagta?gccaacgaaccggatacccgtccgcaaggtgcacgggaata?tcgcgccactggcggaagcaa
cgcgtaaactcgacccgacgcgtccgatcacctgcgtcaatgtaatg?ctgcgacgctcacaccgataccatcagcgatctc?tgatgtgc
tgtgcctgaaccg?a?acggatggtatgtccaaagcggcga?tggaaacggcagagaaggtactggaaaaagaac?ctggcctggc
aggagaaactgcatcagccga?atcatcaccgaatacggcgtggatacg?agccgggctgcactcaatgtacaccgacatgtggagtg
aagagtatcagtgtgcatggctggatatgtatcaccgcgtc?tgatcgcgtcagcgccgtcgtcggtgaacaggtatggaa?tcgccga?
?gcgacctcgcaaggcata?gcgcg?ggcggtaacaagaaagggatc?cactcgcgaccgcaaaccgaagtcggcggc??ctgct
gcaaaaacgctggactggcatgaac?cggtgaaaaaccgcagcagggaggcaaacaatgaaagc??ga??aatg?tagcaaatgt
cctatcag??ctc??tgtcgaacggtaa?tagag????gctatatgga??cg??tgatgtatgtgacaaccctcggga?g?ga?
ta?tcaaaactaagag??tgc?a?g?ctcgtcta??ggatatcaatc?ag??atatc??ctag?ctctacgtg?aaatg?caac
acactagcaa?tggctgcagcgtatgga?atggaactatcaagtctgtgggatcgataaatatgc?ctcaggaa?tgaga??acagtc
?tatgctca?ggg?gagtataatatagtaaaaaaataggaa?agc?atcgataccgtcgagatggtggagcacgacactctcgtctac
tccaagaatatcaaagatacagtctcagaagaccaaagggcta?gagac??caacaaagggtaatatcgggaaacctcctcgga?cc
a?gcccagctatctgtcac?catcaaaaggacagtagaaaaggaaggtggcacctacaaatgccatca?gcgataaaggaaaggcta
tcg?caagatgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaagacg?ccaaccacgt
c?caaagcaagtgga?gatgtgaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccaa
agggcta?gagac??caacaaagggtaatatcgggaaacctcctcgga?cca?gcccagctatctgtcac?catcaaaaggacagt
agaaaaggaaggtggcacctacaaatgccatca?gcgataaaggaaaggctatcg?caagatgcctctgccgacagtggtcccaaag
atggacccccacccacgaggagcatcgtggaaaaagaagacg?ccaaccacgtc?caaagcaagtgga?gatgtgatatctccactg
acgtaagggatgacgcacaatcccactatcc?cgcaagaccc?cctctatataaggaag?ca?tca?tggagaggacacgctgaaat
caccagtctctctctacaaatctatctctggatccgtcgacatggcaagcatcacagc?cacaccac?tgtgtcaagaagccaaac?cac
tagacaccaaatcaacc?gtcacagataggactcaggaaccatactctgactcacaatgg?taagggctg?aacaagc?gatgggctc
caatcaagaactaatactaaggtaacacccaagatggcatccagaactgagaccaagagacctggatgctcagctacca?g?tgtatg
gtgagcaagggcgaggagctg?caccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaag?cagcgtgtcc
ggcgagggcgagggcgatgccacctacggcaagctgaccctgaag?catctgcaccaccggcaagctgcccgtgccctggcccaccctc



gtgaccaccctgacctacggcgtgcagtgc?cagccgctaccccgaccacatgaagcagcacgac?c?caagtccgccatgcccgaag
gctacgtccaggagcgcaccatc?c?caaggacgacggcaactacaagacccgcgccgaggtgaag?cgagggcgacaccctggtga
accgcatcgagctgaagggcatcgac?caaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgt
ctatatcatggccgacaagcagaagaacggcatcaaggtgaac?caagatccgccacaacatcgaggacggcagcgtgcagctcgccg
accactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaa
gaccccaacgagaagcgcgatcacatggtcctgctggag?cgtgaccgccgccgggatcactctcggcatggacgagctgtacaagtaa
gagctcgaa?tccccgatcg?caaaca?tggcaataaag?tc?aaga?gaatcctg?gccggtc?gcgatga?atcatataa?tct
g?gaa?acg?aagcatgtaataa?aacatgtaatgcatgacg?a?tatgagatggg??tatga?agagtcccgcaa?ataca?ta
atacgcgatagaaaacaaaatatagcgcgcaaactaggataaa?atcgcgcgcggtgtcatctatg?actagatcgggaa?gatcccc
gggtaccatctcgagcaca?ga?gag??atatgcaatatagtaataataataata?tc?ataaagcaagaggtcaa????ta?at
accaacgtcactaaa?ata?tgataatgtaaaacaa?caa??ac?aaatatcatgaaataaacta??tataaccaaa?actaaa?
?tccaataaaaaaaagtca?aagaagacataaaataaa?tgagtaaaaagagtgaagtcgactgac?????tatcataagaaaat
aaa?a?aac?taacctaataaaacactaatataa?tcatggaatctaatac?acctc?agaaataagaaaaagtg?tctaatagacc
ctcaa?taca?aaata??caatcaaa?taaataacaaatatcaatatgaggtcaataacaatatcaaaataatatgaaaaaagagca
atacataatataagaaagaaga?taagtgcga?atcaaggtagta?atatcctaa?tgctaata?taaactc?ata?taaggtcatgt
tcatgataaac?gaaatgcgctata?agagcatata?aaaataaaaaaatacctaaaataaaa?aag?a??tagtatata???ta
catgacctaca??tctggg??tctaaaggagcgtgtaagtgtcgacctca?ctcctaa??ccccaccacataaaaa?aaaaaggaa
aggtagc??gcgtg?g??ggtacactacacctca?a?acacgtgtcctcatataa?gg?aaccctatgaggcgg?tcgtctagagt
cggccatgccatctataaaatgaagc?tctgcacctca???tcatc?ctatctga?tcta?ataa?tctctcaa?gcc?caaa?tctc
?taagg?agaaatc?ctcta??tgg??tgtctg?taga?ctcgaa?agctaatcaggtgctg?atagccc?aa??gag????c
gg?g??gatggaaaaggcctaaaa?tgag???tacg?gg?tgatggaaaaggcctacaa?ggag??ccccg?g??gatgaa
aaagcccctag?tgaga????ctgtcga?cga?ctaaagg?taaaa?agag??taca?tg?tgatgaaaaaggcc?aaa?tg
ag??tccgg?ga?tgatgaaaaagccctagaa?tgtg???cgtcgg?tga?ctgaaggcctaaaa?tgag?tctccggctg??g
atgaaaaagccctaaa?tgag?tctccggctg??gatgaaaaagccctaaa?tgag???ccccgtg??aga?g?tgg??aa?
ctcgaatcagctaatcagggagtgtgaaaagccctaaaa?tgag???tcg?g?ctga?g?g??tatgaa?tgcaga?ggatccc
aataatggcta?ga?gtatgatcacaaatgcaaaatctccaatgatagatgaaaaaaaacaa?ta??tgatgcatcgcatatgaaac
gtgagtctaata?cccacacaa?catatggcccgaccacgagaagcc?gtgccgtagtacaagaac?cacgtacccc?a?gac?aa
ggga??c?tctggtgactccgacgcggcccaacaagcatctaagc?g?ggagaagcgtgtcggagtcatggc???c?gtggtgaa
ccatggag?gatgctaatc?a?tctaatgctcatcg?atatggatacg?c?tgac?gccgc??ggaaaagcaaaaggctcagagga
aaa?ggcgagca?gtgg?atgctagtagc?tactggaagaatcactagtgaa?caagg?agaaatc?ctcta??tgg??tgtctg
?taga?ctcgaa?agctaatcaggtgctg?atagccc?aa??gag????cgg?g??gatggaaaaggcctaaaa?tgag??
?tacg?gg?tgatggaaaaggcctacaa?ggag??ccccg?g??gatgaaaaagcccctag?tgaga????ctgtcga?cga
?ctaaagg?taaaa?agag??taca?tg?tgatgaaaaaggcc?aaa?tgag??tccgg?ga?tgatgaaaaagccctagaat
?gtg???cgtcgg?tga?ctgaaggcctaaaa?tgag?tctccggctg??gatgaaaaagccctaaa?tgag?tctccggctg?t
tgatgaaaaagccctaaa?tgag???ccccgtg??aga?g?tgg??aa?ctcgaatcagctaatcagggagtgtgaaaagccct
aaaa?tgag???tcg?g?ctga?g?g??tatgaa?tgcagatggatatcc?ccagtaaagctactagcataaccacaatgctcgc
caa??cctctgagcc??gc??ccaaaagcggcaagtcaaagaacgtatccatataacgatgagca?agaaataaga?agcatcaa
ctccatgg?caccacaagaaaaaagccatgactccgacacgc?ctccaacaagc?agatgc?g?gggccgcgtcggagtcaccaga
aagaaaatccc?aagtcaataaggggtacgtgaag?c?gtactacggcacaaggc?ctcgtggtcgggccatatgaa?gtgtgggaa
ta?agactcacg?tcatatgcgatgcatcaaaaataaa?g????catctatca?ggaga??gca?tgtgatcatacaatcaatagc
ca?a?gaagc??ga??aatg?tagcaaatgtcctatcag??ctc??tgtcgaacggtaa?tagag????gctatatgga??c
g??tgatgtatgtgacaaccctcggga?g?ga?ta?tcaaaactaagag??tgc?a?g?ctcgtcta??ggatatcaatc?ag?
?atatc??ctag?ctctacgtg?aaatg?caacacactagcaa?tggctgcagcgtatgga?atggaactatcaagtctgtgggatc
gataaatatgc?ctcaggaa?tgaga??acagtc?tatgctca?ggg?gagtataatatagtaaaaaaataggaa?agc?atcgat



accgtcgacctcgatcgaggggggccccccctcgaggtcgacggtatcgataagc?ctagaaaatacgaaatacgc?caatgcagtgg
gacccacgg?caa?a?gccaa??cagctccaccgtata?taaaaaataaaacgataatgctaaaaaaatataaatcgtaacgatcgt
taaatctcaacggctggatc?atgacgaccg?agaaa?gtgg?gtcgacgagtcagtaataaacggcgtcaaagtgg?gcagccggc
acacacgagtcgtg?tatcaactcaaagcacaaatac??cctcaacctaaaaataaggcaa?agccaaaaacaac?tgcgtgtaaac
aacgctcaatacacgtgtca??a?a?agcta?gc?caccgcc?agc?tctcgtgacctagtcgtcctcgtc??c?c?c?c?ctata
aaacaatacccaaagagctc?c?c?cacaa?caga?tcaa?tctcaaaatc?aaaaac?tctctcaa?ctctctaccgtgatcaag
gtaaa?tctgtg?cc?a?ctctcaaaatc?cga??g??cg?cgatcccaa?tcgtatatg?c?tgg?taga?ctg?aatc?aga
tcgaagacga??ctggg?tgatcg?agatatcatc?aa?ctcga?aggg?tcatagatatcatccga?tg?caaataa?tgag??
gtcgaataa?actc?cga?tgtga?tctatctagatctggtg?ag?tctag?tgtgcgatcgaa?tgtcga?aatctgag??tctgat
taacagggcgcgtccatgggga?gaacaagatgga?gcacgcagg?ctccggccgc?gggtggagaggcta?cggctatgactggg
cacaacagacaatcggctgctctgatgccgccgtg?tcggctgtcagcgcaggggcgcccgg?c??tgtcaagaccgacctgtccggt
gccctgaatgaactccaggacgaggcagcgcggctatcgtggctggccacgacgggcg?cc?gcgcagctgtgctcgacg?gtcactg
aagcgggaagggactggctgcta?gggcgaagtgccggggcaggatctcctgtcatctcacc?gctcctgccgagaaagtatccatcat
ggctgatgcaatgcggcggctgcatacgc?gatccggctacctgccca?cgaccaccaagcgaaacatcgcatcgagcgagcacgtact
cggatggaagccggtc?gtcgatcaggatgatctggacgaagagcatcaggggctcgcgccagccgaactg?cgccaggctcaaggcg
cgcatgcccgacggcgaggatctcgtcgtgacacatggcgatgcctgc?gccgaatatcatggtggaaaatggccgc??ctgga?cat
cgactgtggccggctgggtgtggcggaccgctatcaggacatagcg?ggctacccgtgata?gctgaagagc?ggcggcgaatgggct
gaccgc?cctcgtgc?tacggtatcgccgctcccga?cgcagcgcatcgcc?ctatcgcc?c?gacgag?c?ctgaactagtggtac
cgccccgtccggtcctgcccgtcaccgagatctgatccgtcgacctgcagatcg?caaaca?tggcaataaag?tc?aaga?gaatcct
g?gccggtc?gcgatga?atcatataa?tctg?gaa?acg?aagcatgtaataa?aacatgtaatgcatgacg?a?tatgagatgg
g??tatga?agagtcccgcaa?ataca?taatacgcgatagaaaacaaaatatagcgcgcaaactaggataaa?atcgcgcgcggt
gtcatctatg?actagatccgatgataagctgtcaaacatgagaa?caaagtcgacaaaatcgataaagagctcaaacctgcaggaaag
gtaccaaaccatggaaaggcgcgccg?taaacaaactgataa?gccaacacaa?aacatctcaatcaaggtaaatgc??tgc??a
aag?taaactatcagtg?tgacaggatata?ggcgggtaaacctaagagaaaagagcg?ta?agaataatcggata?taaaagggc
gtgaaaagg?tatccg?cgtcca?tgtatgtgcatgccaaccacaggg?cccctcgggatcaaagtac?tgatccaacccctccgctgc
tatagtgcagtcggc?ctgacg?cagtgcagccgtc?ctgaaaacgacatgtcgcacaagtcctaag?acgcgacaggctgccgccct
gccc??cctggcg??c?gtcgcgtg??agtcgcataaagtagaatac?gcgactagaaccggagaca?acgccatgaacaagagc
gccgccgctggcctgctgggctatgcccgcgtcagcaccgacgaccaggac?gaccaaccaacgggccgaactgcacgcggccggctg
caccaagctg??ccgagaagatcaccggcaccaggcgcgaccgcccggagctggccaggatgc?gaccacctacgccctggcgacgt
tgtgacagtgaccaggctagaccgcctggcccgcagcacccgcgacctactggaca?gccgagcgcatccaggaggccggcgcgggcc
tgcgtagcctggcagagccgtgggccgacaccaccacgccggccggccgcatggtg?gaccgtg?cgccggca?gccgag?cgagcg
?ccctaatcatcgaccgcacccggagcgggcgcgaggccgccaaggcccgaggcgtgaag?tggcccccgccctaccctcaccccggc
acagatcgcgcacgcccgcgagctgatcgaccaggaaggccgcaccgtgaaagaggcggctgcactgc?ggcgtgcatcgctcgaccc
tgtaccgcgcac?gagcgcagcgaggaagtgacgcccaccgaggccaggcggcgcggtgcc?ccgtgaggacgca?gaccgaggcc
gacgccctggcggccgccgagaatgaacgccaagaggaacaagcatgaaaccgcaccaggacggccaggacgaaccg??tca?acc
gaagagatcgaggcggagatgatcgcggccgggtacgtg?cgagccgcccgcgcacgtctcaaccgtgcggctgcatgaaatcctggcc
gg?tgtctgatgccaagctggcggcctggccggccagc?ggccgctgaagaaaccgagcgccgccgtctaaaaaggtgatgtgta?tg
agtaaaacagc?gcgtcatgcggtcgctgcgtatatgatgcgatgagtaaataaacaaatacgcaaggggaacgcatgaagg?atcgc
tgtac?aaccagaaaggcgggtcaggcaagacgaccatcgcaacccatctagcccgcgccctgcaactcgccggggccgatg?ctg?a
gtcga?ccgatccccagggcagtgcccgcga?gggcggccgtgcgggaagatcaaccgctaaccg?gtcggcatcgaccgcccgacg
a?gaccgcgacgtgaaggccatcggccggcgcgac?cgtagtgatcgacggagcgccccaggcggcggac?ggctgtgtccgcgatc
aaggcagccgac?cgtgctga?ccggtgcagccaagccc?acgacatatgggccaccgccgacctggtggagctgg?aagcagcgc
a?gaggtcacggatggaaggctacaagcggcc?tgtcgtgtcgcgggcgatcaaaggcacgcgcatcggcggtgagg?gccgaggcg
ctggccgggtacgagctgccca?c?gagtcccgtatcacgcagcgcgtgagctacccaggcactgccgccgccggcacaaccg?c?g



aatcagaacccgagggcgacgctgcccgcgaggtccaggcgctggccgctgaaa?aaatcaaaactca?tgag?aatgaggtaaaga
gaaaatgagcaaaagcacaaacacgctaagtgccggccgtccgagcgcacgcagcagcaaggctgcaacg?ggccagcctggcagac
acgccagccatgaagcgggtcaac?tcag?gccggcggaggatcacaccaagctgaagatgtacgcggtacgccaaggcaagaccat
taccgagctgctatctgaatacatcgcgcagctaccagagtaaatgagcaaatgaataaatgagtagatgaa??agcggctaaaggag
gcggcatggaaaatcaagaacaaccaggcaccgacgccgtggaatgccccatgtgtggaggaacgggcgg?ggccaggcgtaagcgg
ctggg?gcctgccggccctgcaatggcactggaacccccaagcccgaggaatcggcgtgagcggtcgcaaaccatccggcccggtaca
aatcggcgcggcgctgggtgatgacctggtggagaag?gaaggccgcgcaggccgcccagcggcaacgcatcgaggcagaagcacgc
cccggtgaatcgtggcaagcggccgctgatcgaatccgcaaagaatcccggcaaccgccggcagccggtgcgccgtcga?aggaagcc
gcccaagggcgacgagcaaccaga???cg?ccgatgctctatgacgtgggcacccgcgatagtcgcagcatcatggacgtggccg?t
tccgtctgtcgaagcgtgaccgacgagctggcgaggtgatccgctacgagc?ccagacgggcacgtagagg?tccgcagggccggccg
gcatggccagtgtgtggga?acgacctggtactgatggcgg?tcccatctaaccgaatccatgaaccgataccgggaagggaagggag
acaagcccggccgcgtg?ccgtccacacg?gcggacgtactcaag?ctgccggcgagccgatggcggaaagcagaaagacgacctgg
tagaaacctgca?cgg?aaacaccacgcacg?gccatgcagcgtacgaagaaggccaagaacggccgcctggtgacggtatccgag
ggtgaagcc?ga?agccgctacaagatcgtaaagagcgaaaccgggcggccggagtacatcgagatcgagctagctga?ggatgtac
cgcgagatcacagaaggcaagaacccggacgtgctgacgg?caccccga?ac??tgatcgatcccggcatcggccg??ctctaccgc
ctggcacgccgcgccgcaggcaaggcagaagccagatgg?g?caagacgatctacgaacgcagtggcagcgccggagag?caagaa
g?ctg?tcaccgtgcgcaagctgatcgggtcaaatgacctgccggagtacga?tgaaggaggaggcggggcaggctggcccgatccta
gtcatgcgctaccgcaacctgatcgagggcgaagcatccgccgg?cctaatgtacggagcagatgctagggcaaa?gccctagcaggg
gaaaaaggtcgaaaaggtctc?tcctgtggatagcacgtaca?gggaacccaaagccgtaca?gggaaccggaacccgtaca?ggg
aacccaaagccgtaca?gggaaccggtcacacatgtaagtgactgatataaaagagaaaaaaggcga??tccgcctaaaactc?taa
aac?a?aaaactc?aaaacccgcctggcctgtgcataactgtctggccagcgcacagccgaagagctgcaaaaagcgcctaccc?cg
gtcgctgcgctccctacgccccgccgc?cgcgtcggcctatcgcggccgctggccgctcaaaaatggctggcctacggccaggcaatcta
ccagggcgcggacaagccgcgccgtcgccactcgaccgccggcgcccacatcaaggcaccctgcctcgcgcg?tcggtgatgacggtga
aaacctctgacacatgcagctcccggagacggtcacagc?gtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcag
cgggtg?ggcgggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtatactggc?aactatgcggcatcagagca
ga?gtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctc?ccgc?cctcg
ctcactgactcgctgcgctcggtcg?cggctgcggcgagcggtatcagctcactcaaaggcggtaatacgg?atccacagaatcagggg
ataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcg?gctggcg??tccataggctc
cgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcg?tccccct
ggaagctccctcgtgcgctctcctg?ccgaccctgccgc?accggatacctgtccgcc?tctccc?cgggaagcgtggcgc?tctcata
gctcacgctgtaggtatctcag?cggtgtaggtcg?cgctccaagctgggctgtgtgcacgaaccccccg?cagcccgaccgctgcgcct
tatccggtaactatcgtc?gagtccaacccggtaagacacgac?atcgccactggcagcagccactggtaacagga?agcagagcgag
gtatgtaggcggtgctacagag?c?gaagtggtggcctaactacggctacactagaaggacagta?tggtatctgcgctctgctgaagc
cag?acc?cggaaaaagag?ggtagctc?gatccggcaaacaaaccaccgctggtagcggtgg???tg?tgcaagcagcaga?a
cgcgcagaaaaaaaggatctcaagaagatcc?tgatc??ctacggggtctgacgctcagtggaacgaaaactcacg?aaggga??g
gtcatgca?ctaggtactaaaacaa?catccagtaaaatataata??a??ctcccaatcaggc?gatccccagtaagtcaaaaaata
gctcgacatactg?c?ccccgatatcctccctgatcgaccggacgcagaaggcaatgtcataccac?gtccgccctgccgc?ctcccaa
gatcaataaagccac?ac?tgccatc?tcacaaagatg?gctgtctcccaggtcgccgtgggaaaagacaag?cctc?cgggc??c
cgtc?taaaaaatcatacagctcgcgcggatc?taaatggagtgtc?c?cccag??cgcaatccacatcggccagatcg?a?cagta
agtaatccaa?cggctaagcggctgtctaagcta?cgtatagggacaatccgatatgtcgatggagtgaaagagcctgatgcactccgc
atacagctcgataatc??cagggc?tg?catc?catactc?ccgagcaaaggacgccatcggcctcactcatgagcaga?gctccag
ccatcatgccg?caaagtgcaggacc?tggaacaggcagc?tcc?ccagccatagcatcatgtcc??cccg?ccacatcataggtgg
tccc?tataccggctgtccgtca??taaatatagg??ca??ctcccaccagc?atatacc?agcaggagaca?cc?ccgtatc??
acgcagcggta??tcgatcag???caa?ccggtgata?ctca??agcca?ta?a?tcc?cctc??ctacagta?taaagatacc



ccaagaagctaa?ataacaagacgaactccaa?cactg?cc?gca?ctaaaacc?aaataccagaaaacagc??tcaaag?g?t
tcaaag?ggcgtataacatagtatcgacggagccga??gaaaccgcggtgatcacaggcagcaacgctctgtcatcg?acaatcaac
atgctaccctccgcgagatcatccgtg?tcaaacccggcagc?ag?gccg?c?ccgaatagcatcggtaacatgagcaaagtctgccg
cc?acaacggctctcccgctgacgccgtcccggactgatgggctgcctgtatcgagtggtga? 
  



 
 

 
 
pBi4030 (Binary StALS control). Map and Sequence. 
 
5’ 
ACGGAGCCGATTTTGAAACCGCGGTGATCACAGGCAGCAACGCTCTGTCATCGTTACAATCAACATGCTAC
CCTCCGCGAGATCATCCGTGTTTCAAACCCGGCAGCTTAGTTGCCGTTCTTCCGAATAGCATCGGTAACATG
AGCAAAGTCTGCCGCCTTACAACGGCTCTCCCGCTGACGCCGTCCCGGACTGATGGGCTGCCTGTATCGA
GTGGTGATTTTGTGCCGAGCTGCCGGTCGGGGAGCTGTTGGCTGGCTGGTGGCAGGATATATTGTGGTGT
AAACAAATTGACGCTTAGACAACTTAATAACACATTGCGGACGTTTTTAATGTACTGAATTAACGCCGAATT



AATTCCTCGAGCACATTGATTGAGTTTTATATGCAATATAGTAATAATAATAATATTTCTTATAAAGCAAGAGG
TCAATTTTTTTTTATTATACCAACGTCACTAAATTATATTTGATAATGTAAAACAATTCAATTTTACTTAAATATC
ATGAAATAAACTATTTTTATAACCAAATTACTAAATTTTTCCAATAAAAAAAAGTCATTAAGAAGACATAAAA
TAAATTTGAGTAAAAAGAGTGAAGTCGACTGACTTTTTTTTTTTTATCATAAGAAAATAAATTATTAACTTTA
ACCTAATAAAACACTAATATAATTTCATGGAATCTAATACTTACCTCTTAGAAATAAGAAAAAGTGTTTCTAAT
AGACCCTCAATTTACATTAAATATTTTCAATCAAATTTAAATAACAAATATCAATATGAGGTCAATAACAATATC
AAAATAATATGAAAAAAGAGCAATACATAATATAAGAAAGAAGATTTAAGTGCGATTATCAAGGTAGTATTA
TATCCTAATTTGCTAATATTTAAACTCTTATATTTAAGGTCATGTTCATGATAAACTTGAAATGCGCTATATTAG
AGCATATATTAAAATAAAAAAATACCTAAAATAAAATTAAGTTATTTTTAGTATATATTTTTTTACATGACCTAC
ATTTTTCTGGGTTTTTCTAAAGGAGCGTGTAAGTGTCGACCTCATTCTCCTAATTTTCCCCACCACATAAAAA
TTAAAAAGGAAAGGTAGCTTTTGCGTGTTGTTTTGGTACACTACACCTCATTATTACACGTGTCCTCATATAA
TTGGTTAACCCTATGAGGCGGTTTCGTCTAGAGTCGGCCATGCCATCTATAAAATGAAGCTTTCTGCACCTC
ATTTTTTTCATCTTCTATCTGATTTCTATTATAATTTCTCTCAATTGCCTTCAAATTTCTCTTTAAGGTTAGAAAT
CTTCTCTATTTTTGGTTTTTGTCTGTTTAGATTCTCGAATTAGCTAATCAGGTGCTGTTATAGCCCTTAATTTT
GAGTTTTTTTTCGGTTGTTTTGATGGAAAAGGCCTAAAATTTGAGTTTTTTTACGTTGGTTTGATGGAAAA
GGCCTACAATTGGAGTTTTCCCCGTTGTTTTGATGAAAAAGCCCCTAGTTTGAGATTTTTTTTCTGTCGATT
CGATTCTAAAGGTTTAAAATTAGAGTTTTTACATTTGTTTGATGAAAAAGGCCTTAAATTTGAGTTTTTCCG
GTTGATTTGATGAAAAAGCCCTAGAATTTGTGTTTTTTCGTCGGTTTGATTCTGAAGGCCTAAAATTTGAGT
TTCTCCGGCTGTTTTGATGAAAAAGCCCTAAATTTGAGTTTCTCCGGCTGTTTTGATGAAAAAGCCCTAAAT
TTGAGTTTTTTCCCCGTGTTTTAGATTGTTTGGTTTTAATTCTCGAATCAGCTAATCAGGGAGTGTGAAAAG
CCCTAAAATTTGAGTTTTTTTCGTTGTTCTGATTGTTGTTTTTATGAATTTGCAGATGCAGATCTTTGTGAAA
ACTCTCACCGGAAAGACTATCACCCTAGAGGTGGAAAGTTCTGATACAATCGACAACGTTAAGGCTAAGAT
CCAGGATAAGGAAGGAATTCCCCCGGATCAGCAAAGGCTTATCTTCGCCGGAAAGCAGTTGGAGGACGG
ACGTACTCTAGCTGATTACAACATCCAGAAGGAGTCTACCCTCCATTTGGTGCTCCGTCTACGTGGAGGTG
GATCCATGGCGGCTGCTGCCTCACCATCTCCATGTTTCTCCAAAACCCTACCTCCATCTTCCTCCAAATCTTC
CACCATTCTTCCTAGATCTACCTTCCCTTTCCACAATCACCCTCAAAAAGCCTCACCCCTTCATCTCACCCAC
ACCCATCATCATCGTCGTGGTTTCGCCGTTTCCAATGTCGTCATATCCACTACCACCCATAACGACGTTTCTG
AACCTGAAACATTCGTTTCCCGTTTCGCCCCTGACGAACCCAGAAAGGGTTGTGATGTTCTTGTGGAGGC
ACTTGAAAGGGAGGGGGTTACGGATGTATTTGCGTACCCAGGAGGTGCTTCTATGGAGATTCATCAGGCT
TTGACACGTTCGAATATTATTCGTAATGTGCTGCCACGTCATGAGCAAGGTGGTGTGTTTGCTGCAGAGGG
TTACGCACGGGCGACTGGGTTCCCTGGTGTTTGCATTGCTACCTCTGGTCCGGGAGCTACGAATCTTGTTA
GTGGTCTTGCGGATGCTTTGTTGGATAGTATTCCGATTGTTGCTATTACGGGTCAAGTGCCGAGGAGGATG
ATTGGTACTGATGCGTTTCAGGAAACGCCTATTGTTGAGGTAACGAGATCTATTACGAAGCATAATTATCTT
GTTATGGATGTAGAGGATATTCCTAGGGTTGTTCGTGAAGCGTTTTTTCTAGCGAAATCGGGACGGCCTGG
GCCGGTTTTGATTGATGTACCTAAGGATATTCAGCAACAATTGGTGATACCTAATTGGGATCAGCCAATGAG
GTTGCCTGGTTACATGTCTAGATTACCTAAATTGCCTAATGAGATGCTTTTGGAACAAATTATTAGGCTGATT
TCGGAGTCGAAGAAGCCTGTTTTGTATGTGGGTGGTGGGTGTTTGCAATCAAGTGAGGAGCTGAGACGA
TTTGTGGAGCTTACGGGTATTCCTGTGGCGAGTACTTTGATGGGTCTTGGAGCTTTTCCAACTGGGGATGA
GCTTTCCCTTCAAATGTTGGGTATGCATGGGACTGTGTATGCTAATTATGCTGTGGATGGTAGTGATTTGTTG
CTTGCATTTGGGGTGAGGTTTGATGATCGAGTTACTGGTAAATTGGAAGCTTTTGCTAGCCGAGCGAAAAT
TGTCCACATTGATATTGATTCGGCTGAGATTGGAAAGAACAAGCAACCTCATGTTTCCATTTGTGCAGATAT
CAAGTTGGCATTACAGGGTTTGAATTCCATATTGGAGGGTAAAGAAGGTAAGCTGAAGTTGGACTTTTCT
GCTTGGAGACAGGAGTTAACGGAACAGAAGGTGAAGTACCCATTGAGTTTTAAGACTTTTGGTGAAGCC
ATCCCTCCACAATATGCTATTCAGGTTCTTGATGAGTTAACTAACGGAAATGCCATTATTAGTACTGGTGTGG



GGCAACACCAGATGTGGGCTGCCCAATACTATAAGTACAAAAAGCCACACCAATGGTTGACATCTGGTGG
ATTAGGAGCAATGGGATTTGGTTTGCCTGCTGCAATAGGTGCGGCTGTTGGAAGACCGGGTGAGATTGTG
GTTGACATTGATGGTGACGGGAGTTTTATCATGAATGTGCAGGAGTTAGCAACAATTAAGGTGGAGAATCT
CCCAGTTAAGATTATGTTGCTGAATAATCAACACTTGGGAATGGTGGTTCAACTGGAGGATCGATTCTATAA
GGCTAACAGAGCACACACTTACTTGGGTGATCCTGCTAATGAGGAAGAGATCTTCCCTAATATGTTGAAATT
CGCAGAGGCTTGTGGCGTACCTGCTGCAAGAGTGTCACACAGGGATGATCTTAGAGCTGCCATTCAAAAG
ATGTTAGACACTCCTGGGCCATACTTGTTGGATGTGATTGTACCTCATCAGGAGCACGTTCTACCTATGATTC
CCATTGGCGGTGCTTTCAAAGATGTGATCACAGAGGGTGATGGGAGACGTTCATATTGAACTAGTTTTTAA
TGTTTAGCAAATGTCCTATCAGTTTTCTCTTTTTGTCGAACGGTAATTTAGAGTTTTTTTTGCTATATGGATTT
TCGTTTTTGATGTATGTGACAACCCTCGGGATTGTTGATTTATTTCAAAACTAAGAGTTTTTGCTTATTGTTC
TCGTCTATTTTGGATATCAATCTTAGTTTTATATCTTTTCTAGTTCTCTACGTGTTAAATGTTCAACACACTAGC
AATTTGGCTGCAGCGTATGGATTATGGAACTATCAAGTCTGTGGGATCGATAAATATGCTTCTCAGGAATTT
GAGATTTTACAGTCTTTATGCTCATTGGGTTGAGTATAATATAGTAAAAAAATAGGTATCGATACCGTCGAAA
CGCTAGCCACCACCACCACCACCACGTGTGAATTACAGGTGACCAGCTCGAATTTCCCCGATCGTTCAAAC
ATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAA
TTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCC
CGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGG
TGTCATCTATGTTACTAGATCGGGAATTAAACTATCAGTGTTTGACAGGATATATTGGCGGGTAAACCTAAG
AGAAAAGAGCGTTTATTAGAATAACGGATATTTAAAAGGGCGTGAAAAGGTTTATCCGTTCGTCCATTTGT
ATGTGCATGCCAACCACAGGGTTCCCCTCGGGATCAAAGTACTTTGATCCAACCCCTCCGCTGCTATAGTGC
AGTCGGCTTCTGACGTTCAGTGCAGCCGTCTTCTGAAAACGACATGTCGCACAAGTCCTAAGTTACGCGAC
AGGCTGCCGCCCTGCCCTTTTCCTGGCGTTTTCTTGTCGCGTGTTTTAGTCGCATAAAGTAGAATACTTGCG
ACTAGAACCGGAGACATTACGCCATGAACAAGAGCGCCGCCGCTGGCCTGCTGGGCTATGCCCGCGTCAG
CACCGACGACCAGGACTTGACCAACCAACGGGCCGAACTGCACGCGGCCGGCTGCACCAAGCTGTTTTC
CGAGAAGATCACCGGCACCAGGCGCGACCGCCCGGAGCTGGCCAGGATGCTTGACCACCTACGCCCTGG
CGACGTTGTGACAGTGACCAGGCTAGACCGCCTGGCCCGCAGCACCCGCGACCTACTGGACATTGCCGA
GCGCATCCAGGAGGCCGGCGCGGGCCTGCGTAGCCTGGCAGAGCCGTGGGCCGACACCACCACGCCGG
CCGGCCGCATGGTGTTGACCGTGTTCGCCGGCATTGCCGAGTTCGAGCGTTCCCTAATCATCGACCGCACC
CGGAGCGGGCGCGAGGCCGCCAAGGCCCGAGGCGTGAAGTTTGGCCCCCGCCCTACCCTCACCCCGGC
ACAGATCGCGCACGCCCGCGAGCTGATCGACCAGGAAGGCCGCACCGTGAAAGAGGCGGCTGCACTGCT
TGGCGTGCATCGCTCGACCCTGTACCGCGCACTTGAGCGCAGCGAGGAAGTGACGCCCACCGAGGCCAG
GCGGCGCGGTGCCTTCCGTGAGGACGCATTGACCGAGGCCGACGCCCTGGCGGCCGCCGAGAATGAAC
GCCAAGAGGAACAAGCATGAAACCGCACCAGGACGGCCAGGACGAACCGTTTTTCATTACCGAAGAGAT
CGAGGCGGAGATGATCGCGGCCGGGTACGTGTTCGAGCCGCCCGCGCACGTCTCAACCGTGCGGCTGCA
TGAAATCCTGGCCGGTTTGTCTGATGCCAAGCTGGCGGCCTGGCCGGCCAGCTTGGCCGCTGAAGAAAC
CGAGCGCCGCCGTCTAAAAAGGTGATGTGTATTTGAGTAAAACAGCTTGCGTCATGCGGTCGCTGCGTATA
TGATGCGATGAGTAAATAAACAAATACGCAAGGGGAACGCATGAAGGTTATCGCTGTACTTAACCAGAAA
GGCGGGTCAGGCAAGACGACCATCGCAACCCATCTAGCCCGCGCCCTGCAACTCGCCGGGGCCGATGTTC
TGTTAGTCGATTCCGATCCCCAGGGCAGTGCCCGCGATTGGGCGGCCGTGCGGGAAGATCAACCGCTAAC
CGTTGTCGGCATCGACCGCCCGACGATTGACCGCGACGTGAAGGCCATCGGCCGGCGCGACTTCGTAGTG
ATCGACGGAGCGCCCCAGGCGGCGGACTTGGCTGTGTCCGCGATCAAGGCAGCCGACTTCGTGCTGATT
CCGGTGCAGCCAAGCCCTTACGACATATGGGCCACCGCCGACCTGGTGGAGCTGGTTAAGCAGCGCATTG
AGGTCACGGATGGAAGGCTACAAGCGGCCTTTGTCGTGTCGCGGGCGATCAAAGGCACGCGCATCGGCG
GTGAGGTTGCCGAGGCGCTGGCCGGGTACGAGCTGCCCATTCTTGAGTCCCGTATCACGCAGCGCGTGA



GCTACCCAGGCACTGCCGCCGCCGGCACAACCGTTCTTGAATCAGAACCCGAGGGCGACGCTGCCCGCG
AGGTCCAGGCGCTGGCCGCTGAAATTAAATCAAAACTCATTTGAGTTAATGAGGTAAAGAGAAAATGAGC
AAAAGCACAAACACGCTAAGTGCCGGCCGTCCGAGCGCACGCAGCAGCAAGGCTGCAACGTTGGCCAG
CCTGGCAGACACGCCAGCCATGAAGCGGGTCAACTTTCAGTTGCCGGCGGAGGATCACACCAAGCTGAA
GATGTACGCGGTACGCCAAGGCAAGACCATTACCGAGCTGCTATCTGAATACATCGCGCAGCTACCAGAGT
AAATGAGCAAATGAATAAATGAGTAGATGAATTTTAGCGGCTAAAGGAGGCGGCATGGAAAATCAAGAAC
AACCAGGCACCGACGCCGTGGAATGCCCCATGTGTGGAGGAACGGGCGGTTGGCCAGGCGTAAGCGGC
TGGGTTGTCTGCCGGCCCTGCAATGGCACTGGAACCCCCAAGCCCGAGGAATCGGCGTGACGGTCGCAA
ACCATCCGGCCCGGTACAAATCGGCGCGGCGCTGGGTGATGACCTGGTGGAGAAGTTGAAGGCCGCGCA
GGCCGCCCAGCGGCAACGCATCGAGGCAGAAGCACGCCCCGGTGAATCGTGGCAAGCGGCCGCTGATC
GAATCCGCAAAGAATCCCGGCAACCGCCGGCAGCCGGTGCGCCGTCGATTAGGAAGCCGCCCAAGGGCG
ACGAGCAACCAGATTTTTTCGTTCCGATGCTCTATGACGTGGGCACCCGCGATAGTCGCAGCATCATGGAC
GTGGCCGTTTTCCGTCTGTCGAAGCGTGACCGACGAGCTGGCGAGGTGATCCGCTACGAGCTTCCAGACG
GGCACGTAGAGGTTTCCGCAGGGCCGGCCGGCATGGCCAGTGTGTGGGATTACGACCTGGTACTGATGG
CGGTTTCCCATCTAACCGAATCCATGAACCGATACCGGGAAGGGAAGGGAGACAAGCCCGGCCGCGTGT
TCCGTCCACACGTTGCGGACGTACTCAAGTTCTGCCGGCGAGCCGATGGCGGAAAGCAGAAAGACGACC
TGGTAGAAACCTGCATTCGGTTAAACACCACGCACGTTGCCATGCAGCGTACGAAGAAGGCCAAGAACG
GCCGCCTGGTGACGGTATCCGAGGGTGAAGCCTTGATTAGCCGCTACAAGATCGTAAAGAGCGAAACCG
GGCGGCCGGAGTACATCGAGATCGAGCTAGCTGATTGGATGTACCGCGAGATCACAGAAGGCAAGAACC
CGGACGTGCTGACGGTTCACCCCGATTACTTTTTGATCGATCCCGGCATCGGCCGTTTTCTCTACCGCCTGG
CACGCCGCGCCGCAGGCAAGGCAGAAGCCAGATGGTTGTTCAAGACGATCTACGAACGCAGTGGCAGCG
CCGGAGAGTTCAAGAAGTTCTGTTTCACCGTGCGCAAGCTGATCGGGTCAAATGACCTGCCGGAGTACGA
TTTGAAGGAGGAGGCGGGGCAGGCTGGCCCGATCCTAGTCATGCGCTACCGCAACCTGATCGAGGGCGA
AGCATCCGCCGGTTCCTAATGTACGGAGCAGATGCTAGGGCAAATTGCCCTAGCAGGGGAAAAAGGTCGA
AAAGGTCTCTTTCCTGTGGATAGCACGTACATTGGGAACCCAAAGCCGTACATTGGGAACCGGAACCCGT
ACATTGGGAACCCAAAGCCGTACATTGGGAACCGGTCACACATGTAAGTGACTGATATAAAAGAGAAAAA
AGGCGATTTTTCCGCCTAAAACTCTTTAAAACTTATTAAAACTCTTAAAACCCGCCTGGCCTGTGCATAACT
GTCTGGCCAGCGCACAGCCGAAGAGCTGCAAAAAGCGCCTACCCTTCGGTCGCTGCGCTCCCTACGCCCC
GCCGCTTCGCGTCGGCCTATCGCGGCCGCTGGCCGCTCAAAAATGGCTGGCCTACGGCCAGGCAATCTAC
CAGGGCGCGGACAAGCCGCGCCGTCGCCACTCGACCGCCGGCGCCCACATCAAGGCACCCTGCCTCGCG
CGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAG
CGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCGCAGC
CATGACCCAGTCACGTAGCGATAGCGGAGTGTATACTGGCTTAACTATGCGGCATCAGAGCAGATTGTACT
GAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTCT
TCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAA
GGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCA
AAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCAT
CACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCC
CTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTT
CGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAG
CTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTC
CAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTAT
GTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTAT
CTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC



GCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATC
CTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGCAT
TCTAGGTACTAAAACAATTCATCCAGTAAAATATAATATTTTATTTTCTCCCAATCAGGCTTGATCCCCAGTAA
GTCAAAAAATAGCTCGACATACTGTTCTTCCCCGATATCCTCCCTGATCGACCGGACGCAGAAGGCAATGTC
ATACCACTTGTCCGCCCTGCCGCTTCTCCCAAGATCAATAAAGCCACTTACTTTGCCATCTTTCACAAAGATG
TTGCTGTCTCCCAGGTCGCCGTGGGAAAAGACAAGTTCCTCTTCGGGCTTTTCCGTCTTTAAAAAATCATA
CAGCTCGCGCGGATCTTTAAATGGAGTGTCTTCTTCCCAGTTTTCGCAATCCACATCGGCCAGATCGTTATT
CAGTAAGTAATCCAATTCGGCTAAGCGGCTGTCTAAGCTATTCGTATAGGGACAATCCGATATGTCGATGGA
GTGAAAGAGCCTGATGCACTCCGCATACAGCTCGATAATCTTTTCAGGGCTTTGTTCATCTTCATACTCTTCC
GAGCAAAGGACGCCATCGGCCTCACTCATGAGCAGATTGCTCCAGCCATCATGCCGTTCAAAGTGCAGGA
CCTTTGGAACAGGCAGCTTTCCTTCCAGCCATAGCATCATGTCCTTTTCCCGTTCCACATCATAGGTGGTCC
CTTTATACCGGCTGTCCGTCATTTTTAAATATAGGTTTTCATTTTCTCCCACCAGCTTATATACCTTAGCAGGA
GACATTCCTTCCGTATCTTTTACGCAGCGGTATTTTTCGATCAGTTTTTTCAATTCCGGTGATATTCTCATTTT
AGCCATTTATTATTTCCTTCCTCTTTTCTACAGTATTTAAAGATACCCCAAGAAGCTAATTATAACAAGACGAA
CTCCAATTCACTGTTCCTTGCATTCTAAAACCTTAAATACCAGAAAACAGCTTTTTCAAAGTTGTTTTCAAA
GTTGGCGTATAACATAGTATCG 


