
Supplementary Table S1 – Oligonucleotides designed and used in this 
study.  
 
Name  Sequence (5’ è 3’) Restriction enzyme/ 

Product length (bp) 
NGO2139-up-F AAGCCTGAATTCCGACTGGTGGAACAAAAC 

EcoRI, KpnI, 543 
NGO2139-up-R ATCCGCGGTACCGGTTTTGAAGAAGGTTTTC 
NGO2139-down-F GCTCAGGGATCCATGAAGGCGCAGCCAAAT 

BamHI, HindIII, 548 
NGO2139-down-R GATTCGAAGCTTGCTTCGGAAACGGATTATAC 
NGO2121-up-F AGTCCTGAATTCCGTCAATATGGACTTTACC 

EcoRI, KpnI, 543 
NGO2121-up-R  ATCCGCGGTACCCGTAGGCGGTTTTTTTC 
NGO2121-down-F GCTCAGGGATCCGCAACCTGGAACACAACCC 

BamHI, HindIII, 512 
NGO2121-down-R GATTCGAAGCTTGAAGGCTTCGCGGGCAAG 
NGO2111-up-F AGTCCTGAATTCAATGCCGGATGTGTTTTGCG 

EcoRI, KpnI, 558 
NGO2111-up-R ATCCGCGGTACCAAACGCCGCAAGCCCCA 
NGO2111-down-F GCTCAGGGTACCTCGGCGGATTGGCGGTTT 

BamHI, HindIII, 547 
NGO2111-down-R GATTCGAAGCTTTTCAGACGGCATCAGCCTG 
NGO1985-up-F CTATCGATGAGCTCTGCCGACGCGCAACACTT 

SacI, KpnI, 512 
NGO1985-up-R ATCCGCGGTACCCGGTGTGTGGTTTGGGTTTC 
NGO1985-down-F GCTCAGGGATCCCCAAAACTACGTCCAACGC 

BamHI, HindIII, 522 
NGO1985-down-R GATTCGAAGCTTGGGCGTTTGTGGGCAGTA 
NGO1955-up-F AGTCCTGAATTCTCTGCCCGCGCAGGTTAT 

EcoRI, KpnI, 544 
NGO1955-up-R ATCCGCGGTACCCTGTCGGTGTGGTATCGGT 
NGO1955-down-F GCTCAGGGATCCGGAAACGGCAAAGGGAAA 

BamHI, HindIII, 524 
NGO1955-down-R GATTCGAAGCTTCGAAGGGCGCATTATGGT 
NGO1344-up-F AGTCCTGAATTCTTCCGCCAACCGTCTG 

EcoRI, KpnI, 580 
NGO1344-up-R ATCCGCGGTACCGTGGAAAACCGATAATAAATCC 
NGO1344-down-F ATGTAAGTCTGCAGGCTCAAACCTAAAGAACCG 

BamHI, HindIII, 548 
NGO1344-donn-R GATTCGAAGCTTAGCAGTTCTCCGAAATCA  

Primers used to verify in-frame deletion mutants  

NGO2139-check-F TCTTCGTAACTTCCAGCCGC 
NGO2139-check-R CTATAATAGCCGGTTTGCCG 
NGO2121-check-F GGCAACCCTTGGCGTAC 
NGO2121-check-R GGCGGCATGAAAACTGCAA 
NGO2111-check-F GATAAAGATGCGGCTGCCG 
NGO2111-check-R ACTGCGCCCCGATTTCG 
NGO1985-check-F AAATCGCCCTTGATACCG 
NGO1985-check-R ACACTTTATGCTTCCGGCTC 
NGO1955-check-F GGGCGGAATTTCTCGCAG 
NGO1955-check-R CATTCTTTGTCAAACGACGCGC 
NGO1344-check-F CGGCAGAATGGTGCTTGTC 
NGO1344-check-R AAACGAAACCGCGTTGGAAG 

Primers used to create complemented strain ∆ngo1985/Placngo1985 



NGO1985-C-F CCCAAGAAAGGAAGTCCC 
NGO1985-C-R AAGCTTGGCCGGCCTCAGCGTTGGACGTAGTT 

Primers used to verify complemented strain ∆ngo1985 Placngo1985 
NGO1985-C-check-F AAATCGCCCTTGATACCG 
NGO1985-C-check-R ACACTTTATGCTTCCGGCTC 

Primers used to construct lptD conditional mutant  

NGO1715-C-F GACTTGAGGGGCGATTTT 
NGO1715-C-F AAGCTTGGCCGGCCTCAGGGCCGTTTGTTGC 
NGO1715-up-F ACTAGTGAATTCCGGGAACAGGTTGATTTCG 
NGO1715-up-R ATCGATGGTACCGGTTTACCGGTTAGAATAGTGTTTATTG 
NGO1715-down-F ACTCAATAGGATCCTCACTGCCCGCTTTCCAG 
NGO1715-down-R CATAAGCAGTCGACGAATTGGGTTTCCGTCAG 
Primers used to construct chimeras genes containing an epitope-encoding tail, 6×His-tag, at the 3’ end 
in their respective loci of FA1090 chromosome  
NGO2054-His-up-F CGAATGCTGCATTATGGTGG 

NGO2054-His-up-R GAATTCTTAGTGGTGGTGGTGGTGGTGTCGGTTTTGAAACTTTGGTTTTT
G 

NGO2054-His-down-F CACCACCACCACCACCACTAAGAATTCACCTACCCTATGCCGTCT 
NGO2054-His-down-R CTTTTTCTTCGACAATGGCGG 
NGO1985-His-up-F GCAAAATCCGTCATCGACC 

NGO1985-His-up-R GAATTCTTAGTGGTGATGGTGATGATGACCACTTCCGCGTTGGACGTAG
TTTTGGTAG 

NGO1985-His-down-F GGAAGTGGTCATCATCACCATCACCACTAAGAATTCCTCGGCAATGCCG
TCTGA 

NGO1985-His-down-R GGTGTTTCTTTTCGGGGTTC 
RpsM-His-up-F GCCGAAATTGCAAGATTATTCG 

RpsM-His-up-R GAATTCTTAGTGGTGATGGTGATGATGACCACTTCCTTTCTTACCAGCAA
TCGCTTTAC 

RpsM-His-down-F GGAAGTGGTCATCATCACCATCACCACTAAGAATTCATTTTAAGGAATTT
TATTAATGGCTAAAGC 

RpsM-His-down-R TTACATTTAGAATCCAAAGAGCGG 

Primer utilized to verify the presence of epitope-encoding tail  

NGO-His GGAAGTGGTCATCATCACCATC 

 
1F, forward; R, reverse 


