
Name  Sequence  
AvFM1-upstream-F-NdeI  5’-GGAATTCCATATGGGCAGCAAGTGACCGAAGCATTGCCTTCGACGATCGCC-3’ 
AvFM1-upstream-R-EcoRI 5’-CCGGAATTCCGGGAAGCAGCTCGTCGCTCTCGGCGTGAG-3’ 
AvFM1-downstream-F-EcoRI  5’-CCGGAATTCGGCAGCAAGTGACCGAAGCATTGCCTTCGACGATCGCC-3’ 
AvFM1-downstream-R-HindIII 5’-CCCAAGCTTTCCTCGATGTTCACCACCAGGCGCACGGTCTGCG-3’ 
AvFM2-upstream-F-NdeI  5’-GGAATTCCATATGCGATTAAGGTGCGGCACAGGATTTGCTAATCTTCTCT-3’  
AvFM2-downstream-R-HindIII  5’-CCCAAGCTTAACTTGCCCTTTTCCACCTCGCTTTCCAGGT-3’  
AvFM2-downstream-F-EcoRI 5’- GGGGAATTCCATTCCGCCCGACCTGGTGCTGAAGGTGTTCGA-3’ 
paph::KIXX-F-EcoRI  5’-CCGGAATTCGGATCCGTCGAGCTCCCGGGAAGCT-3’ 
paph::KIXX-R-EcoRI 5’-CCGGAATTCTCAGAAGAACTCGTCAAGAAGGCGATAGAAGG-3’ 
paph::KIXX-F-SmaI  5’-TAACCCGGGGGATCCGTCGAGCTCCCGGGAAGCT-3’ 
paph::KIXX-R-SalI  5’-TGCGGTCGACGCGAAACGATCCTCATCCTGTCTCTTGATCAGATCTTGATCCC-3’ 
paph::KIXX-F-SaII 5’-ACGCGTCGACGGATCCGTCGAGCTCCCGGGAAGCT-3’ 
paph::KIXX-F-R-SmaI TCCCCCGGGTCAGAAGAACTCGTCAAGAAGGCGATAGAAGG-3’ 
KIXX-F-EcoRI 5’-CCGGAATTCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGC-3’ 
KIXX-R-EcoRI 5’-GGGGAATTCTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGC-3’ 
KIXX-F-SmaI 5’-TAACCCGGGATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGC-3’ 
KIXX-R-SalI 5’-TGCGGTCGACTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGC-3’ 
paph-F-EcoRI 5’-CCGGAATTCGGATCCGTCGAGCTCCCGGGAAGCT-3’ 
paph-R-EcoRI 5’-CCGGAATTCGCGAAACGATCCTCATCCTGTCTCTTGATCAGATCTTGATCCC-3’ 
paph-F-SmaI  5’-TAACCCGGGGGATCCGTCGAGCTCCCGGGAAGCT-3’ 
paph-R-SalI  5’-TGCGGTCGACGCGAAACGATCCTCATCCTGTCTCTTGATCAGATCTTGATCCC-3’ 
pcydAB-F-EcoRI 5’-CCGGAATTCCTGCAGGTAGCCGAACACCTCCAGGTCCC-3’ 
pcydAB-R-EcoRI 5’-GGGGAATTCCAGGGACTCTCCTCGGTCGGGGATTGATCTTGCACTGCC-3’ 
pcydAB-F-SmaI  5’-TAACCCGGGCTGCAGGTAGCCGAACACCTCCAGGTCCC-3’ 
pcydAB-R-SalI  5’-TGCGGTCGACCAGGGACTCTCCTCGGTCGGGGATTGATCTTGCACTGCC-3’ 
pcycB-F-EcoRI  5’-CCGGAATTCACTCCGGCGCATTTCTAGCGGCCGCCGAAGTTCT-3’ 
pcycB-R-EcoRI 5’-GGGGAATTC CGTGGCTGATTACGTGCGCCCGCGGC-3’ 
pcycB-F-SmaI  5’-TAACCCGGGACTCCGGCGCATTTCTAGCGGCCGCCGAAGTTCT-3’ 
pcycB-R-SalI  5’-TGCGGTCGAC CGTGGCTGATTACGTGCGCCCGCGGC-3’ 
lacZ-F  5’-ATGACCATGATTACGCCAAGCTTGCATGCCT-3’ 
lacZ-R  5’-GCGGATATCCTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCA-3’ 
lacZ-R-EcoRV 5’-GCGGATATCCTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCA-3’ 
SOE-paph::lacZ-F1 5’-TGAGGATCGTTTCGCATGACCATGATTACGCCAAGCTTGCATGCCT-3’ 
SOE-paph::lacZ-R1 5’-GGCGTAATCATGGTCATGCGAAACGATCCTCATCCTGTCTCTTGAT-3’ 
SOE-paph::lacZ-F2 5’-ATCAAGAGACAGGATGAGGATCGTTTCGCATGACCATGATTACGCC-3’ 
SOE-paph::lacZ-R2 5’-AGGCATGCAAGCTTGGCGTAATCATGGTCATGCGAAACGATCCTCA-3’ 
SOE-pcydAB::lacZ-F1 5’-CCCGACCGAGGAGAGTCCCTGATGACCATGATTACGCCAAGCTTGCATGCCT-3’ 
SOE-pcydAB::lacZ-R1 5’-CGTAATCATGGTCATCAGGGACTCTCCTCGGTCGGGGATTGATCTTGCACTGCC-3’ 
SOE-pcydAB::lacZ-F2 5’-GGCAGTGCAAGATCAATCCCCGACCGAGGAGAGTCCCTGATGACCATGATTACG-3’ 
SOE-pcydAB::lacZ-R2 5’-AGGCATGCAAGCTTGGCGTAATCATGGTCATCAGGGACTCTCCTCGGTCGG-3’ 
SOE-pcycB::lacZ-F1 5’-GCACGTAATCAGCCACGATGACCATGATTACGCCAAGCTTGCATGCCT-3’ 
SOE-pcycB::lacZ-R1 5’-CTTGGCGTAATCATGGTCATCGTGGCTGATTACGTGCGCCCGCGGC-3’ 
SOE-pcycB::lacZ-F2 5’-GCCGCGGGCGCACGTAATCAGCCACGATGACCATGATTACGCCAAG-3’ 
SOE-pcycB::lacZ-R2 5’-AGGCATGCAAGCTTGGCGTAATCATGGTCATCGTGGCTGATTACGTGC-3’ 
paph-F-EcoRV 5’-CGCGATATCCTGCAGGTAGCCGAACACCTCCAGGTCCC-3’ 
pcydA-F-EcoRV 5’-CGCGATATCACTCCGGCGCATTTCTAGCGGCCGCCGAAGTTCT-3’ 
pcycB-F-EcoRV 5’-CGCGATATCACTCCGGCGCATTTCTAGCGGCCGCCGAAGTTCT-3’ 
paph-F 5’-GGATCCGTCGAGCTCCCGGGAAGCT-3’ 
paph-R 5’-GCGAAACGATCCTCATCCTGTCTCTTGATCAGATCTTGATCC-3’ 
pcydAB-F 5’-ACTCCGGCGCATTTCTAGCGGCCGCCGAAGTTCT-3’ 
pcydAB-R 5’-CAGGGACTCTCCTCGGTCGGGGATTGATCTTGCACTGCC-3’ 
pcycB-F 5’-ACTCCGGCGCATTTCTAGCGGCCGCCGAAGTTCT-3’ 
pcycB-R 5’-CGTGGCTGATTACGTGCGCCCGCGGC-3’ 
nifA-F 5’-CGCGACGTGGTCTCGCTGAC-3’ 
nifA-R 5’-ATCACCCGTTCGCGGTCGTC-3’ 
nifH-F 5’-GTCTGGGCGGCCTGATCTGC-3’ 
nifH-R 5’-GTCACGCGGCACGAAGTGGA-3’ 



 

rnfA1-F 5’-CGAGATGATCATCCGCAAGGCCAGCCCGTCGCTGTA-3’ 
rnfA1-R 5’-GCCTTCGCGCACGCTGAGCAGCGGTACG-3’ 
rnfD1-F 5’-GCTCTATCAGCTGACCTCCGGCGGCCTGATACTGTGC-3’ 
rnfD1-R 5’-CGTAGATCAGCACGCCGCAGCCCACACCGAAGA-3’ 
gyrB-F 5’-ACGGCGTCGGTGTGGAGGTC-3’ 
gyrB-R 5’-CCAGATGGGTGCCACCGTCA-3’ 


