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Table S1 Bacterial strains and plasmids. All strains are derivatives of Salmonella enterica serovar 

Typhimurium strain LT2. 

Strain Genotype Source/Reference 

DA6192 Wild type Lab collection 

DA18900 aadA::cat (3) 

DA27238 Wild type / pSIM5-Tet Lab collection 

DA28773 galE::cat-sacB-T0 (template for amplifying cat-sacB-T0) Lab collection 

DA29570 aadA87::cat-sacB-T0 / pSIM5-Tet This study 

DA29572 aadA112::cat-sacB-T0 / pSIM5-Tet This study 

DA29574 aadA182::cat-sacB-T0 / pSIM5-Tet This study 

DA29576 aadA192::cat-sacB-T0 / pSIM5-Tet This study 

DA29578 aadA205::cat-sacB-T0 / pSIM5-Tet This study 

DA29580 aadA(E87A) This study 

DA29582 aadA(E87Q) This study 

DA29584 aadA(W112A) This study 

DA29586 aadA(W112F) This study 

DA29588 aadA(D182A) This study 

DA29590 aadA(D182N) This study 

DA29592 aadA(R192A) This study 

DA29594 aadA(K205A) This study 

DA30831 aadA[E87A] / pSIM5-Tet This study 

DA30833 aadA[E87Q] / pSIM5-Tet This study 

DA30835 aadA[W112A] / pSIM5-Tet This study 

DA30837 aadA[W112F] / pSIM5-Tet This study 

DA30839 aadA[D182A] / pSIM5-Tet This study 

DA30841 aadA[D182N] / pSIM5-Tet This study 

DA30843 aadA[R192A] / pSIM5-Tet This study 

DA30845 aadA[K205A] / pSIM5-Tet This study 

   

Plasmid Description Source/Reference 

pSIM5-Tet Temperature inducible λ-red system (3) 

pEXP5-CT-aadA  This study 

pEXP5-CT-aadA[E87A]  This study 

pEXP5-CT-aadA[E87Q]  This study 

pEXP5-CT-

aadA[W112A]  This study 

pEXP5-CT-

aadA[W112F]  This study 

pEXP5-CT-

aadA[D182A]  This study 

pEXP5-CT-

aadA[D182N]  This study 

pEXP5-CT-

aadA[R192A]  This study 

pEXP5-CT-

aadA[K205A]  This study 
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Table S2 Oligonucleotides used in this study. 

Primers for cloning and sequencing aadA in pEXP5-CT: 

aadA_start_F

wd 

ATGACGCTGTCCATACCGCC 

aadA_CT_R

ev 

TGTGAACTGCGTGGGGATGT 

T7_Forward TAATACGACTCACTATAGGG 

T7_Term_Re

verse 

ATCCGGATATAGTTCCTCCTTTC 

Primers for PCR amplification of the cat-sacB-T0 cassette with 40 bp flanking homologies to the five target 

codons in aadAa: 

aadA87-P1 TTCATCGCCGCCGGGGGCGTCGGCAGAAAAACGCGCTCTGTGTAGGCTGGAGCT

GCTTC 

aadA87-P2 AACACCAGGGAACCAGCTGCGAATAAAGCACGACAGTGACATATGAATATCCTC

CTTAGTTCC 

aadA112-P1 CTGGTGTTTTCCACCTTCCAGGGAAATGCAATTTGGCGAGTGTAGGCTGGAGCT 

GCTTC 

aadA112-P2 CGCTGGTTCATAAATCCCCTGACAAATGTCCTCTCTTAGCATATGAATATCCTCCT

TAGTTCC 

aadA182-P1 CCCCTCGACCTTTGGCAATCCACGGCAGATGTGCAGGGAGTGTAGGCTGGAGCTG

CTTC 

aadA182-P2 TACCAGATACGCGCCAGGGTTAAAACGATATGATACTCATATGAATATCCTCCT 

TAGTTCC 

aadA192-P1 TGTGCAGGGAGATGAGTATCATATCGTTTTAACCCTGGCGTGTAGGCTGGAGCT 

GCTTC 

aadA192-P2 TTAGAGGTAAATCTCCCGGTAGAAAGGGTATACCAGATACATATGAATATCCTCC

TTAGTTCC 

aadA205-P1 GCGTATCTGGTATACCCTTTCTACCGGGAGATTTACCTCTGTGTAGGCTGGAGCT

GCTTC 

aadA205-P2 CTTCTGGCAACTGAGGTAACAGCCAGTCAGCCGCCGCATCATATGAATATCCTC 

CTTAGTTCC 

Oligos for replacing the cat-sacB-T0 cassettes and introducing point mutationsb: 

aadA_E87Q CCAGGGAACCAGCTGCGAATAAAGCACGACAGTGACCTGCAGAGCGCGTTTTTC

TGCCGACGCCCCCGGCGGCGA 

aadA_E87A CCAGGGAACCAGCTGCGAATAAAGCACGACAGTGACCGCCAGAGCGCGTTTTTC 

TGCCGACGCCCCCGGCGGCGA 

aadA_W112

F 

TGGTTCATAAATCCCCTGACAAATGTCCTCTCTTAGGAACTCGCCAAATTGCATT 

TCCCTGGAAGGTGGAAAACA 

aadA_W112

A 

TGGTTCATAAATCCCCTGACAAATGTCCTCTCTTAGCGCCTCGCCAAATTGCATT 

TCCCTGGAAGGTGGAAAACA 
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aadA_D182

N 

CCAGATACGCGCCAGGGTTAAAACGATATGATACTCATTTCCCTGCACATCTGC 

CGTGGATTGCCAAAGGTCGAG 

aadA_D182

A 

CCAGATACGCGCCAGGGTTAAAACGATATGATACTCAGCTCCCTGCACATCTGC 

CGTGGATTGCCAAAGGTCGAG 

aadA_R192

A 

AGAGGTAAATCTCCCGGTAGAAAGGGTATACCAGATAGCCGCCAGGGTTAAAA 

CGATATGATACTCATCTCCCTG 

aadA_K205

A 

TGGCAACTGAGGTAACAGCCAGTCAGCCGCCGCATCCGCAGAGGTAAATCTCC 

CGGTAGAAAGGGTATACCAGAT 

Primers for PCR and sequencing of the chromosomal aadA locus: 

aadAverF GCCGTTATGCCATATTTCTG 

aadAverR ACTTCAGCGATGAGAACCTA 

Primers for gap-repair cloning of mutant aadA alleles: 

aadA_grc-r GCGACAGCGGAACCATATAAA 

aadA_grc-f ATATTTTGCTGCCTGCGGTC 

a The 20 or 24 nt in bold font indicate the 3’ priming end, complementary to the template. The 

40 underlined nt indicate the 5’-extensions used as homology for λ-red recombineering. 

b The oligos are designed to invade during lagging strand synthesis, and are complementary to 

the coding strand  

of aadA. The sequences complementary to the target codons are indicated with bold font. 
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Figure S1 Superposition of AadA (rainbow colors) and KNTase (grey, pdb 1kny (Pedersen et al., 

1995)) based on the N-terminal domain.  
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Figure S2 Surface properties of KNTase (pdb 1kny (Pedersen et al., 1995)). (a) Electrostatic surface 

potential. The color spectrum ranges from deep red (-7 kT) to deep blue (+7 kT). (b) Surface 

conservation mapped by ConSurf (Ashkenazy et al., 2010, Celniker et al., 2013). The color spectrum 

ranges from magenta (highest conservation) to cyan (lowest conservation). The second subunit of 

KNTase is shown as cartoon in light yellow. 
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Figure S3 Structure-based sequence alignment of AadA and KNTase (pdb, 1kny (Pedersen et al., 

1995)). Strictly conserved residues are highlighted in red and conservative substitutions are in red 

font. Secondary structure is shown for AadA above the sequences and for KNTase below the 

sequences. Residues subjected to mutagenesis are indicated with asterisks above the alignment. 
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                                                  4cs6
1          10        20        30        40       

AadA M   I                 I    GD   AI  YGS       P SD T                A           LR   L   A            LS ...PPSIQCQTEA CRL TRVT  T    H     VAGGLK N  
KNT M   I                 I    GD   AI  YGS       P SD N                I           VK   V   L            GP IMTREERMKIVHE KER LDKY  D    G     GRQTDG Y  

                                                  1kny

                                                  4cs6
 50        60        70        80        90       

AadA I           E                          EV       L  DLL  I Q     Q           SSP         L  T       V    VT C PLT A RATLMQELLAL   PGASAEKRA    VVLYSQ  

KNT I           E                          EV       L  EMM  M T     S           TTG         V  N       L    CV S EEA F ........HEW   E......WK    FYSEEI  
               ........                           1kny

                                                  4cs6
100       110       120       130       140       

AadA                                               P    W      E                                  T I L  P CFPPSR MQFGEWLREDICQGIYEPAQQDWDMVLLITQILE S   KG

KNT                                               P    Y      D                                  S L I  D ASQVES WPLT.........................HGQFF I   YD
                                                  1kny

                                                  4cs6
         150       160       170       180        

AadA            A                   L                                L        L  AL      W               .........ER ER FTPAPAAQ LK  RYP DL QSTADVQG.......
KNT            A                   L                                V        I  LI      Y               SGGYLEKVYQT KS EAQTFHDA CA  VEE FE AGKWRNIRVQGPTTF

                                                  1kny

                                 ..               4cs6
         190       200       210         220      

AadA             A           T              LP  Y             IVL    I        F S   AA                   ...DEYH   TL R WYTLSTGR   KDA  DW..LLPQ  ED AATLRA
KNT             A           T              LP  Y             VAM    L        Y T   VL                   LPSLTVQ   AG M IGLHHRIC   SAS  TEAVKQSD  SG DHLCQF

                                                  1kny

                                                  4cs6
 230       240        250       260               

AadA          Q      LL     F                          A                   V      A                       QREYLGLE QDWH.I  PA VR VDF KAHIPTQFT..........   
KNT          Q      LL     F                          V                   L      I                       MS.....G LSDSEK  ES EN WNG QEWTERHGYIVDVSKRIPF   

                                                  1kny

a1 h1 b1 

b2 a2 b3 a3 

b4 b5 h2 a4 b6 a5 b7 

a6 a7 h3 a8 

a9 a10 h4 a11 

a12 

a1 h1 b1 a2 

b2 b3 b4 a3 

a4 h2 b5 

a5 a6 a7 h3 

a8 a9 a10 

a11 

 

*

*

* * *
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