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Strains 

Strain Genotype or relevant characteristics 
WN150 “wild-type” Salmonella enterica serovar Typhimurium strain 14028s  [2] 
WN1405 Δefp mutation (deletion of base-pairs 145-424) in WN150 [2] 
BW25113  “wild-type” E. coli, parental strain used for the Keio collection [1] 
MW1014 Δefp of Keio collection with kanamycin cassette removed using FLP recombinase  [2] 

 

Plasmids 

Plasmid Description Reference 

pXG10sf-LacZ pXG10sf plasmid for generating translational fusions to super-folder 
GFP. 4 

pXG10sf-AtpD pXG10sf with AtpD ORF and 74bp upstream inserted between NsiI and 
NheI sites 2 

pXG10sf-AtpD P214L pXG10sf-AtpD with the PPG motif mutated to PLG 2 
pXG10sf-AtpD - AtpA 12aa pXG10sf-AtpD with the 12 codons immediately upstream of the PPG motif 

replaced by those of AtpA 2 

pXG10sf-AtpD - AtpA 180-PPG pXG10sf-AtpD with codons 129-212 replaced with codons 180-279 of 
AtpA. this work 

pXG10sf-AtpD - AtpA 120-PPG pXG10sf-AtpD with codons 86-212 replaced with codons 120-279 of AtpA. this work 
pXG10sf-AtpD - AtpA 60-PPG pXG10sf-AtpD with codons 43-212 replaced with codons 60-279 of AtpA. this work 
pXG10sf-AtpD - AtpA ATG-PPG pXG10sf-AtpD with codons 1-212 replaced with codons 1-279 of AtpA. this work 
pXG10sf-AtpD - AtpA UTR-PPG pXG10sf-AtpD with 5' UTR and codons 1-212 replaced with 5' UTR and 

codons 1-279 of AtpA. this work 

pXG10sf-AtpD - AtpA UTR pXG10sf-AtpD with the 5' UTR replaced by that of AtpA this work 
pXG10sf-AtpD - AtpA UTR-60 & 
12aa 

pXG10sf-AtpD with 5' UTR and codons 1-43 replaced with 5' UTR and 
codons 1-60 of AtpA, and with the 12 codons immediately upstream of the 
PPG motif replaced by those of AtpA  

this work 

pXG10sf-AtpD - AtpA UTR-120 & 
12aa 

pXG10sf-AtpD with 5' UTR and codons 1-86 replaced with 5' UTR and 
codons 1-120 of AtpA, and with the 12 codons immediately upstream of the 
PPG motif replaced by those of AtpA  

this work 
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pXG10sf-AtpD - AtpA UTR-180 & 
12aa 

pXG10sf-AtpD with 5' UTR and codons 1-129 replaced with 5' UTR and 
codons 1-180 of AtpA, and with the 12 codons immediately upstream of the 
PPG motif replaced by those of AtpA  

this work 

pXG10sf-AtpD - AGAGG::AGAGC pXG10sf-AtpD with point mutation altering the SD sequence to AGAGC this work 
pXG10sf-AtpD - AGAGG::AGACG pXG10sf-AtpD with point mutation altering the SD sequence to AGACG this work 
pXG10sf-AtpD - AtpA UTR from -75-
61 pXG10sf-AtpD with 5' UTR bases -74-61 replaced by bases -75-61 of AtpA this work 

pXG10sf-AtpD - AtpA UTR from -60-
46 pXG10sf-AtpD with 5' UTR bases -60-46 replaced by those of AtpA this work 

pXG10sf-AtpD - AtpA UTR from -45-
31 pXG10sf-AtpD with 5' UTR bases -45-31 replaced by those of AtpA this work 

pXG10sf-AtpD - AtpA UTR from -30-
16 pXG10sf-AtpD with 5' UTR bases -30-16 replaced by those of AtpA this work 

pXG10sf-AtpD - AtpA UTR from -15-
1 pXG10sf-AtpD with 5' UTR bases -15-1 replaced by those of AtpA this work 

pXG10sf-AtpD - AGAGG::AGGAGG pXG10sf-AtpD with G insertion to mutate the SD sequence to AGGAGG this work 
pXG10sf-AtpD - AUG::GUG pXG10sf-AtpD with point mutation altering the start codon to GUG this work 
pXG10sf-AtpD - AUG::UUG pXG10sf-AtpD with point mutation altering the start codon to UUG this work 
pXG10sf-AtpD - AtpA UTR from -45-
31 & AGAGG::AGGAGG 

pXG10sf-AtpD with 5' UTR bases -45-31 replaced by those of AtpA and 
with G insertion to mutate the SD sequence to AGGAGG this work 

pXG10sf-AtpD - AtpA UTR & P214L pXG10sf-AtpD  with the 5' UTR replaced by that of AtpA and with the PPG 
motif mutated to PLG this work 

pXG10sf-AtpD - AtpA UTR from -45-
31 & P214L 

pXG10sf-AtpD with 5' UTR bases -45-31 replaced by those of AtpA and 
with the PPG motif mutated to PLG this work 

pXG10sf-AtpD - AtpA UTR & 12aa pXG10sf-AtpD with the 5' UTR replaced by that of AtpA and with the 12 
codons immediately upstream of the PPG motif replaced by those of AtpA this work 

pXG10sf-AtpD - AtpA 12aa & 
AGAGG::AGGAGG 

pXG10sf-AtpD with the 12 codons immediately upstream of the PPG motif 
replaced by those of AtpA and with G insertion to mutate the SD sequence 
to AGGAGG 

this work 

pXG10sf-AtpD - AtpA UTR from -45-
31 & 12aa 

pXG10sf-AtpD with 5' UTR bases -45-31 replaced by those of AtpA and 
with the 12 codons immediately upstream of the PPG motif replaced by 
those of AtpA 

this work 
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pXG10sf-AtpA pXG10sf [1] with AtpA ORF and 75bp upstream inserted between NsiI 
and NheI sites 2 

pXG10sf-AtpA R279P pXG10sf-AtpA with the RPPG motif mutated to PPPG 2 
pXG10sf-AtpA P281L pXG10sf-AtpA with the PPG motif mutated to PLG 2 
pXG10sf-AtpA - AtpD 12aa pXG10sf-AtpA with the 12 codons immediately upstream of the PPG motif 

replaced by those of AtpD 2 

pXG10sf-AtpA - AtpD 129-PPG pXG10sf-AtpA with codons 180-279 replaced with codons 129-212 of 
AtpD. this work 

pXG10sf-AtpA - AtpD 86-PPG pXG10sf-AtpA with codons 120-279 replaced with codons 86-212 of AtpD. this work 
pXG10sf-AtpA - AtpD 43-PPG pXG10sf-AtpA with codons 60-279 replaced with codons 43-212 of AtpD. this work 
pXG10sf-AtpA - AtpD ATG-PPG pXG10sf-AtpA with codons 1-279 replaced with codons 1-212 of AtpD. this work 
pXG10sf-AtpA - AtpD UTR-PPG pXG10sf-AtpA with 5' UTR and codons 1-279 replaced with 5' UTR and 

codons 1-212 of AtpD. this work 

pXG10sf-AtpA - AtpD UTR pXG10sf-AtpA with the 5' UTR replaced by that of AtpD this work 
pXG10sf-AtpA - AtpD UTR-43 & 
12aa 

pXG10sf-AtpA with 5' UTR and codons 1-60 replaced with 5' UTR and 
codons 1-43 of AtpD, and with the 12 codons immediately upstream of the 
PPG motif replaced by those of AtpD  

this work 

pXG10sf-AtpA - AtpD UTR-86 & 
12aa 

pXG10sf-AtpA with 5' UTR and codons 1-120 replaced with 5' UTR and 
codons 1-86 of AtpD, and with the 12 codons immediately upstream of the 
PPG motif replaced by those of AtpD  

this work 

pXG10sf-AtpA - AtpD UTR-129 & 
12aa 

pXG10sf-AtpA with 5' UTR and codons 1-180 replaced with 5' UTR and 
codons 1-129 of AtpD, and with the 12 codons immediately upstream of the 
PPG motif replaced by those of AtpD  

this work 

pXG10sf-AtpA - 
AGGGGA::AGGAGG 

pXG10sf-AtpA with A base moved two positions upstream to alter the SD 
sequence to AGGAGG this work 

pXG10sf-AtpA - AtpD UTR from -74-
61 pXG10sf-AtpA with 5' UTR bases -75-61 replaced by bases -74-61 of AtpD this work 

pXG10sf-AtpA - AtpD UTR from -60-
46 pXG10sf-AtpA with 5' UTR bases -60-46 replaced by those of AtpD this work 

pXG10sf-AtpA - AtpD UTR from -45-
31 pXG10sf-AtpA with 5' UTR bases -45-31 replaced by those of AtpD this work 

pXG10sf-AtpA - AtpD UTR from -30-
16 pXG10sf-AtpA with 5' UTR bases -30-16 replaced by those of AtpD this work 
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pXG10sf-AtpA - AtpD UTR from -15-
1 pXG10sf-AtpA with 5' UTR bases -15-1 replaced by those of AtpD this work 

pXG10sf-AtpA - AtpD UTR & 
AGAGG::AGGAGG 

pXG10sf-AtpA with the 5' UTR replaced by that of AtpD and with G 
insertion to mutate the SD sequence to AGGAGG this work 

pXG10sf-AtpA - AtpD UTR from -30-
1 pXG10sf-AtpA with 5' UTR bases -30-1 replaced by those of AtpD this work 

pXG10sf-AtpA - AtpD UTR from -30-
1 & AGAGG::AGGAGG 

pXG10sf-AtpA with 5' UTR bases -30-1 replaced by those of AtpD and with 
G insertion to mutate the SD sequence to AGGAGG this work 

pXG10sf-AtpA -AtpD UTR & P281L pXG10sf-AtpA with the 5' UTR replaced by that of AtpD and with the PPG 
motif mutated to PLG this work 

pXG10sf-AtpA - AtpD 12aa & 
AGGGGA::AGGAGG 

pXG10sf-AtpA with the 12 codons immediately upstream of the PPG motif 
replaced by those of AtpD and with A base moved two positions upstream to 
alter the SD sequence to AGGAGG 

this work 

pBAD30XS pBAD30mw700 [2] with an xhoI & an speI cloning site at forth codon 
position of gfp 3 

pBAD30XSG pBAD30XS with start codon changed from AUG to GUG this work 
pBAD30XST pBAD30XS with start codon changed from AUG to UUG this work 
pBAD30XSA pBAD30XS with start codon changed from AUG to AUC this work 
pBAD30XSC pBAD30XS with start codon changed from AUG to CUG this work 
pBAD30XS2 pBAD30XS with PPPPPP inserted between the xhoI and speI sites 3 
pBAD30XS2G pBAD30XS2 with start codon changed from AUG to GUG this work 
pBAD30XS2T pBAD30XS2 with start codon changed from AUG to UUG this work 
pBAD30XS2A pBAD30XS2 with start codon changed from AUG to AUC this work 
pBAD30XS2C pBAD30XS2 with start codon changed from AUG to CUG this work 
pBAD30XS63 pBAD30XS with LPPP (yeiG) inserted between the xhoI and speI sites 3 
pBAD30XS63G pBAD30XS63 with start codon changed from AUG to GUG this work 
pBAD30XS63T pBAD30XS63 with start codon changed from AUG to UUG this work 
pBAD30XS63A pBAD30XS63 with start codon changed from AUG to AUC this work 
pBAD30XS63C pBAD30XS63 with start codon changed from AUG to CUG this work 

pBAD30XS71 pBAD30XS with MGLDPGLRTG inserted between the xhoI and speI 
sites this work 
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pBAD30XS71G pBAD30XS71 with start codon changed from AUG to GUG this work 
pBAD30XS71T pBAD30XS71 with start codon changed from AUG to UUG this work 
pBAD30XS71A pBAD30XS71 with start codon changed from AUG to AUC this work 
pBAD30XS71C pBAD30XS71 with start codon changed from AUG to CUG this work 
pBAD30XS75 pBAD30XS with PPPP inserted between the xhoI and speI sites this work 
pBAD30XS75G pBAD30XS75 with start codon changed from AUG to GUG this work 
pBAD30XS75T pBAD30XS75 with start codon changed from AUG to UUG this work 
pBAD30XS75A pBAD30XS75 with start codon changed from AUG to AUC this work 
pBAD30XS75C pBAD30XS75 with start codon changed from AUG to CUG this work 

 

 

Primers 

Purpose Cloning details Primer Name Primer Sequence (5’ to 3’) 
pXG10sf-AtpD - 
AtpA #-PPG 

Inserts using pXG10sf-
AtpA as template [3]. 
Inserted by Gibson 
cloning [5] 

atpA PPG R ATGCAACGCGCAGACGGTTTCCCGGCGGACGACGGAGCA
GCAGGGAGATCTGAC 

atpA 180 F GTCAAACTCTCAGGAACTGCTGGAAACCGACGCCATCATC
AACCAGCGCGACTCC  

atpA 120 F AGTCCCGGTAGGTAAAGCTACGCTGGGTGTTGATAATGAC
GGCTTCTCTGCCGTTGAAGC  

atpA 60 F TGGTAATGAGAAGCTGGTGCTGGAAGTTGCTATCGCACTG
AACCTGGAGCGCGAC  

atpA ATG F AACCAGGTTATTTCGTAGAGGATTTAAGATGCAACTGAAT
TCCACCGAAATCAGCGAACT  

UTR F CGCCCGGTAGTGATCTTATTTCATTATGGTG  
Around the world 
(ATW) plasmid 
fragments using 
pXG10sf-AtpD as 
template [3] 

atpD PPG F CCGCCGGGAAACCGTCTGCG  
atpD 129 R GGTTTCCAGCAGTTCCTGAGAGTTTGAC  
atpD 86 R ACCCAGCGTAGCTTTACCTACCG  
atpD 43 R AACTTCCAGCACCAGCTTCTCATTACC  
atpD ATG R CTTAAATCCTCTACGAAATAACCTGGTTAAACCGC  
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UTR R GAGACGTTGATTGGCACGTAAGAGGTTCCAAC  
pXG10sf-AtpA - 
AtpD #-PPG 

Inserts using pXG10sf-
AtpD as template [3]. 
Inserted by Gibson 
cloning [5] 

atpD PPG R CGCCCGGGAATGCTTCACGTCCTGGCGGCTCGTTCATCTG
GCCATACACCAGGG  

atpD 129 F AGACCGGTAAAACCGCGCTGGCTATCGGTATCAAAGTTAT
CGACCTGATGTGTCCGTTCG  

atpD 86 F GGGTGCGCCAATTGACGGTAAAGGTCCGCGTATCATGAAC
GTCCTGGGCGAACCGG  

atpD 43 F AATGATCTCCCTGCCGGGTAACCGTTACCAGCAGCAGCTT
GGCGGCGGTATTGTG  

atpD ATG F CGTCTTGCAGTCTTAAGGGGACTGGAGCATGGCTACTGGA
AAGATTGTCCAGGTAATCGG  

UTR F as above 
ATW plasmid 
fragments using 
pXG10sf-AtpA as 
template [3] 

atpA PPG F CCGCCAGGACGTGAAGCATTCCC  
atpA 180 R GATAGCCAGCGCGGTTTTACCGG  
atpA 120 R CGGACCTTTACCGTCAATTGGCGC  
atpA 60 R GTAACGGTTACCCGGCAGGGAGATC  
atpA ATG R GCTCCAGTCCCCTTAAGACTGCAAGAC  
UTR R as above 

pXG10sf-AtpD - 
AtpA UTR-# & 12aa 

Inserts using pXG10sf-
AtpA as template [3]. 
Inserted by Gibson 
cloning [5] 

UTR F as above 
atpA ATG R as above 
atpA 60 R as above 
atpA 120 R as above 
atpA 180 R as above 

ATW plasmid 
fragments using 
pXG10sf-AtpD - AtpA 
12aa as template [3] 

UTR R as above 
atpD ATG F as above 
atpD 43 F as above 
atpD 86 F as above 
atpD 129 F as above 

pXG10sf-AtpA - 
AtpD UTR-# & 12aa 

Inserts using pXG10sf-
AtpD as template [3]. 
Inserted by Gibson 

UTR F as above 
atpD ATG R as above 
atpD 43 R as above 
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cloning [5] atpD 86 R as above 
atpD 129 R as above 

ATW plasmid 
fragments using 
pXG10sf-AtpA - AtpD 
12aa as template [3] 

UTR R as above 
atpA ATG F as above 
atpA 60 F as above 
atpA 120 F as above 
atpA 180 F as above 

pXG10sf-AtpD - 
AtpA UTR from -75-
61 

ATW PCR followed by 
Gibson cloning [5] atpD-A -75-61 F CACATGCATATGGTCATTGATGGCCACCGAGATCGTCTCG

GGGGCCGC  

atpD-A -75-61 R GCCATCAATGACCATATGCATGTGCTCAGTATCTCTATCAC
TGATAGGGATGTCAATCTC  

pXG10sf-AtpD - 
AtpA UTR from -60-
46 

ATW PCR and Gibson 
cloning [5] atpD-A -60-46 F GAGTATTACTCAGGAACTAGCGTACGCGGCCGTGGGGGCC

GCCGCGGTTTAAC  

atpD-A -60-46 R TACGCTAGTTCCTGAGTAATACTCAGTATCTCTATCACTGA
TAGGGATGTC  

pXG10sf-AtpD - 
AtpA UTR from -45-
31 

ATW PCR and Gibson 
cloning [5] atpD-A -45-31 F CTTGAGCGCCTTGCATTAACCAGGTTATTTCGTAGAGGATT

TAAGATGGC  

atpD-A -45-31 R TGGTTAATGCAAGGCGCTCAAGGAGACGATCTCGGTGAGT
TCCTGAG  

pXG10sf-AtpD - 
AtpA UTR from -30-
16 

ATW PCR and Gibson 
cloning [5] atpD-A -30-16 F TGACGTCTTGCAGTCTCGTAGAGGATTTAAGATGGCTACT

GGAAAGATTGTCCAGG  

atpD-A -30-16 R CCTCTACGAGACTGCAAGACGTCACCGCGGCGGCCCCCGA
GACGATC  

pXG10sf-AtpD - 
AtpA UTR from -15-
1 

ATW PCR and Gibson 
cloning [5] atpD-A -15-1 F TTATTTTAAGGGGACTGGAGCATGGCTACTGGAAAGATTG

TCCAGG  

atpD-A -15-1 R CATGCTCCAGTCCCCTTAAAATAACCTGGTTAAACCGCGG
CG  

pXG10sf-AtpA - 
AtpD UTR from -74-
61 

ATW PCR and Gibson 
cloning [5] atpA-D -75-61 F ATACTGAGTATTACTCAGGAACTAGCGTACGCGGCCGTCT

TGAG  

atpA-D -75-61 R TAGTTCCTGAGTAATACTCAGTATCTCTATCACTGATAGGG
ATGTCAATC  

pXG10sf-AtpA - 
AtpD UTR from -60-
46 

ATW PCR and Gibson 
cloning [5] atpA-D -60-46 F ATGGCCACCGAGATCGTCTCCTTGAGCGCCTTGCAGACGT

CTTGC  

atpA-D -60-46 R AAGGAGACGATCTCGGTGGCCATCAATGACCATATGCATG
TGCTCAGTATCTC  
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pXG10sf-AtpA - 
AtpD UTR from -45-
31 

ATW PCR and Gibson 
cloning [5] atpA-D -45-31 F TGGGGGCCGCCGCGGTGACGTCTTGCAGTCTTAAGGGGAC

TGGAGCATGC  

atpA-D -45-31 R TCACCGCGGCGGCCCCCACGGCCGCGTACGCTGCCATCAA
TGACC  

pXG10sf-AtpA - 
AtpD UTR from -30-
16 

ATW PCR and Gibson 
cloning [5] atpA-D -30-16 F TGCATTAACCAGGTTATTTTAAGGGGACTGGAGCATGCAA

CTG  

atpA-D -30-16 R CCTTAAAATAACCTGGTTAATGCAAGGCGCTCAAGACGGC
C  

pXG10sf-AtpA - 
AtpD UTR from -15-
1 

ATW PCR and Gibson 
cloning [5] atpA-D -15-1 F TCTCGTAGAGGATTTAAGATGCAACTGAATTCCACCGAAA

TCAGCG  

atpA-D -15-1 R TTGCATCTTAAATCCTCTACGAGACTGCAAGACGTCTGCA
AGGC  

pXG10sf-AtpD - 
AGAGG::AGAGC 

ATW PCR and Gibson 
cloning [5] atpD GAGC SD F TTATTTCGTAGAGCATTTAAGATGGCTACTGGAAAGATTG

TCCAGG  

atpD GAGC SD R CATCTTAAATGCTCTACGAAATAACCTGGTTAAACCGCGG
C  

pXG10sf-AtpD - 
AGAGG::AGACG 

ATW PCR and Gibson 
cloning [5] atpD GACG SD F TTATTTCGTAGACGATTTAAGATGGCTACTGGAAAGATTG

TCCAGG  

atpD GACG SD R CATCTTAAATCGTCTACGAAATAACCTGGTTAAACCGCGG
C  

pXG10sf-AtpD - 
AGAGG::AGGAGG 

ATW PCR and Gibson 
cloning [5] atpD start mut F TGGCTACTGGAAAGATTGTCCAGGTAATCGGCGCCGTGGT

CG  

atpD AGGAGG SD R TGGACAATCTTTCCAGTAGCCATCTTAAATCCTCCTACGAA
ATAACCTGGTTAAACCGC  

pXG10sf-AtpA - 
AGGGGA::AGGAG
G 

ATW PCR and Gibson 
cloning [5] 

atpA AGGAGG SD F AGTCTTAAGGAGGCTGGAGCATGCAACTGAATTCCACCG  

atpA AGGAGG SD R ATGCTCCAGCCTCCTTAAGACTGCAAGACGTCTGCAAGGC
G  

pXG10sf-AtpD - 
AUG::GUG 

ATW PCR and Gibson 
cloning [5] 

atpD start mut F as above 

atpD GTG start R TGGACAATCTTTCCAGTAGCCACCTTAAATCCTCTACGAA
ATAACCTGGTTAAACCGC  

pXG10sf-AtpD - 
AUG::UUG 

ATW PCR and Gibson 
cloning [5] 

atpD start mut F as above 

atpD TTG start R TGGACAATCTTTCCAGTAGCCAACTTAAATCCTCTACGAA
ATAACCTGGTTAAACCGC  

pXG10sf-AtpD - ATW PCR and Gibson atpD start mut F as above 



Table	
  S1	
  continued	
  

AtpA UTR from -45-
31 & 
AGAGG::AGGAGG 

cloning [5] using 
pXG10sf-AtpD - AtpA 
UTR from -45-31 as 
template 

atpD-A UTR 30-44 
AGGAGG SD R 

TGGACAATCTTTCCAGTAGCCATCTTAAATCCTCCTACGAA
ATAACCTGGTTAATGCAAG  

pXG10sf-AtpD - 
AtpA UTR & P214L 

ATW PCR and Gibson 
cloning [5] using 
pXG10sf-AtpD - AtpA 
UTR as template 

atpD P214L SDM F 
[3] 

TGGCCAGATGAACGAGCCGCTGGGAAACCGTCTGCGCGTT
G  

atpD P214L SDM R 
[3] 

CAACGCGCAGACGGTTTCCCAGCGGCTCGTTCATCTGGCC
A  

pXG10sf-AtpD - 
AtpA UTR from -45-
31 & P214L 

ATW PCR and Gibson 
cloning [5] using 
pXG10sf-AtpD P214L 
as template 

atpD-A -45-31 F as above 

atpD-A -45-31 R as above 

pXG10sf-AtpD - 
AtpA UTR from -45-
31 & 12aa 

ATW PCR and Gibson 
cloning [5] using 
pXG10sf-AtpD 12aa as 
template 

atpD-A -45-31 F as above 

atpD-A -45-31 R as above 

pXG10sf-AtpD - 
AtpA 12aa & 
AGAGG::AGGAGG 

ATW PCR and Gibson 
cloning [5] using 
pXG10sf-AtpD - AtpA 
12aa as template 

atpD start mut F as above 

atpD AGGAGG SD R as above 

pXG10sf-AtpA - 
AtpD UTR & 
AGAGG::AGGAGG 

ATW PCR and Gibson 
cloning [5] using 
pXG10sf-AtpA - AtpD 
UTR as template 

atpD start mut F as above 

atpA-D UTR 
AGGAGG SD R 

TTCGGTGGAATTCAGTTGCATCTTAAATCCTCCTACGAAAT
AACCTGGTTAAACCGCGGC  

pXG10sf-AtpA - 
AtpD UTR from -30-
1 

ATW PCR and Gibson 
cloning [5] using 
pXG10sf-AtpA - AtpD 
UTR -15-1 as template 

atpA ATG F as above 

atpA-D UTR 30-1 R CTACGAAATAACCTGGTTAATGCAAGGCGCTCAAGACGGC
CGCG  

pXG10sf-AtpA - 
AtpD UTR from -30-
1 & 
AGAGG::AGGAGG 

ATW PCR and Gibson 
cloning [5] using 
pXG10sf-AtpA - AtpD 
UTR -15-1 as template 

atpA-D UTR 30-1 
AGGAGG F 

AACCAGGTTATTTCGTAGGAGGATTTAAGATGCAACTGAA
TTCCACCGAAATCAGCGAAC  

atpA-D UTR 30-1 R as above 
pXG10sf-AtpA -
AtpD UTR & P281L 

ATW PCR and Gibson 
cloning [5] using 

atpA P281L SDM F 
[3] 

CCTGCTGCTCCGTCGTCCGCTGGGACGTGAAGCATTCCCG
GGCGACGTATTCTACCTCC  
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pXG10sf-AtpA - AtpD 
UTR as template 

atpA P281L SDM R 
[3] 

CCCGGGAATGCTTCACGTCCCAGCGGACGACGGAGCAGC
AGGGAGATCTGACGGTAAGC  

pXG10sf-AtpA - 
AtpD 12aa & 
AGGGGA::AGGAG
G 

ATW PCR and Gibson 
cloning [5] using 
pXG10sf-AtpA - AtpD 
12aa as template 

atpA AGGAGG SD F as above 

atpA AGGAGG SD R as above 

Replace AUG with 
GUG in pBADXS 

Site directed 
mutagenesis (SDM) 

1FS AATTCAGGAGGAATTTACCGTGAGTAAAC 
1RS TCGAGTTTACTCACGGTAAATTCCTCCTG 

Replace AUG with 
UUG in pBADXS 

SDM 2FS AATTCAGGAGGAATTTACCTTGAGTAAAC 
2RS TCGAGTTTACTCAAGGTAAATTCCTCCTG 

Replace AUG with 
CUG in pBADXS 

SDM 3FS AATTCAGGAGGAATTTACCCTGAGTAAAC 
3RS TCGAGTTTACTCAGGGTAAATTCCTCCTG 

Replace AUG with 
AUC in pBADXS 

SDM 4FS AATTCAGGAGGAATTTACCATCAGTAAAC 
4RS TCGAGTTTACTGATGGTAAATTCCTCCTG 
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