
Primer name 
 

Primer sequence (5’-3’) Description 

gadA5-F-KpnI GGGGTACCGGTAATGCAAAACAAAACTTGG 5’ homologous region forward primer 
gadA5-R-HindIII CCCAAGCTTCTGAAATTCCTTTAACATC 5’ homologous region reverse primer 
gadA3-F-PstI AACTGCAGAAGCTTGTCTAGATCATGGTATTTTC 3’ homologous region forward primer 
gadA3-R-BamHI CGGGATCCGAGTGGATGCATTCATTCAAAGTAC 3’ homologous region reverse primer 
gadB5-F-KpnI GGGGTACCGGACGGTGCTGGTGGAGATGATAGTGGTGAAGATGAC 5’ homologous region forward primer 
gadB5-R-HindIII CCCAAGCTTCATATTGTAATGTAAATGTTACACCAAGAG 5’ homologous region reverse primer 
gadB3-F-PstI AACTGCAGTTCATGTTGATGCAGCAAGTGGTGGATTTG 3’ homologous region forward primer 
gadB3-R-BamHI CGGGATCCCGAAGATTTAGAAACCAATAAAGATGGTAATCTCTAC 3’ homologous region reverse primer 
gabT-F (1) GTCAGATTGAAATTACCCACCCC Forward primer for cloning gabT genomic fragment 
gabT-R (1) GAGGTGAGATTCCAATGTTCGTG Reverse primer for cloning gabT genomic fragment 
DdvGAT-F5-KpnI GGGGTACCATGGCTTATAACTCAAGAAATAGTAGTAG 5’ homologous region forward primer 
DdvGAT-R5-HindIII CCCAAGCTTAAACAATCCAAATCATTGGAATGTAACC 5’ homologous region reverse primer 
DdvGAT-F3-PstI AACTGCAGAAGGATAACCATGTTCATCCAC 3’ homologous region forward primer 
DdvGAT-R3-BamHI CGGGATCCCCAAGATAGTTGCCATAATACC 3’ homologous region reverse primer 
grlB5-F-KpnI GGGGTACCAAGTGGTGACTTTTCAGATC 5’ homologous region forward primer 
grlB5-R-SalI GCGTCGACTCCGAGGTCAATGTACATTG 5’ homologous region reverse primer 
grlB3-F-PstI AACTGCAGGAAGGAACTTGTAGAGCAAG 3’ homologous region forward primer 
grlB3-R-BamHI CGGGATCCCATCTTCAGTATCACTACTG 3’ homologous region reverse primer 
grlE5-F-KpnI GGGGTACCCAGAAGTTGTTAAACCAAACCC 5’ homologous region forward primer 
grlE5-R-HindIII CCCAAGCTTGATTACGAAGTTCAGTTCTAAC 5’ homologous region reverse primer 
grlE3-F-BamHI CGGGATCCTACAGGTGATAGATTGTATGG 3’ homologous region forward primer 
grlE3-R-NotI ATTTGCGGCCGCAAAGATTGGTTCAGCCAATGG 3’ homologous region reverse primer 
gadA-F-BglII GAAGATCTTAAAAAATGTCACTTCATCATGTCAAAAC Forward primer for amplifying gadA cDNA 
gadA-R1-SpeI GGACTAGTTTAATGATGGAATGATTGACCTTC Reverse primer for amplifying gadA cDNA 
gadA-R2-SpeI GGACTAGTATGATGGAATGATTGACCTTC Reverse primer without stop codon 
gadB-F-BamHI CGGGATCCTAAAAAATGCCATTACATATTGTTGATAAAC Forward primer for amplifying gadB genomic DNA 
gadB-R1-SpeI GGACTAGTTTAATGATGGAAATTTTCACCTTCATC Reverse primer for amplifying gadB genomic DNA 
gadB-R2-SpeI GGACTAGTATGATGGAAATTTTCACCTTCATC Reverse primer without stop codon 
gabT-F-BamHI CGGGATCCAAACAATGTCTTCATCAAGATTAATTAAATGTTTAAGTTC Forward primer for amplifying gabT cDNA 
gabT-R-SpeI GGACTAGTATTTTTATATAATTCTTTCATTGTTTGATCGAAACG Reverse primer for amplifying gabT cDNA 
DdvGAT-F-BglII GAAGATCTATGGCTTATAACTCAAGAAATAG Forward primer for amplifying DdvGAT cDNA 
DdvGAT-R-SpeI GGACTAGTTTAATTTGATGGATCTACAAAAGC Reverse primer for amplifying DdvGAT cDNA 
grlB-F-BamHI CGGGATCCAATAAAATGAAAAATTTAATTTCAATTATTC Forward primer for amplifying grlB cDNA 
grlB-R1-NheI CCGGCTAGCTTAAAGGTTATTAGAATCAATTTC Reverse primer for amplifying grlB cDNA 
grlB-R2-NheI CCGGCTAGCAAGGTTATTAGAATCAATTTCAAC Reverse primer without stop codon 
gadA-RT-F GACCTTTCAGATAGAATGAG Forward qPCR primer for gadA 
gadA-RT-R TGGAATGATTGACCTTCATC Reverse qPCR primer for gadA 
gadB-RT-F GTAAGAATTTACCCTCTGAAC Forward qPCR primer for gadB 
gadB-RT-R AATCTCTAGAGAAACCATGAC Reverse qPCR primer for gadB 
rnlA-RT-F (2) TTACATTTATTAGACCCGAAACCAAGCG Forward qPCR primer for rnlA 

 
rnlA-RT-R (2) TTCCCTTTAGACCTATGGACCTTAGCG Reverse qPCR primer for rnlA 

Table S1. Primers used in this research. Nucleotides labeled in red indicate restriction sites.  
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