
SUPPLEMENTAL MATERIAL

Table S1. Antibiotic resistance profile of all clinical isolates used in this study. 

 Minimal inhibitory concentration in µg/ml Mutation identified in QRDR
Strai
n MEM ERT PIP PIS PIT CAZ FEP GEN TOB AMK CIP LVX CST gyrA gyrB parC parE

6827 I 8 R >16 R >128 R >32 R >128 R 32 R >16 R >32 R 16 R  R >8 R >8 S T83I wt S87L wt

6829 R 16 R >16 R 64 R >32 R 64 I 16 I 8 I 4 S 1 I 8 R >8 R >8 S T83I wt S87L wt

6870 I 8 R >16 R >128 R >32 R >128 R >32 R >16 R >32 R 32 R  R >8 R >8 S T83I wt S87L wt

6887 S ≤0,125 S 2 R 128 R >32 R 128 R 32 I 16 S 1 S 0.5 S ≤2 I 2 R 4 S wt wt wt wt

6938 I 4 R >16 I 32 I 32 I 32 I 16 I 16 R >32 R 32 R  R >8 R >8 S T83I wt S87W wt

6964 I 8 R >16 R 128 I 32 R 64 I 8 S 4 I  I 2 S ≤2 R 8 R >8 S T83I wt S87L wt

7032 I 8 R >16 I 32 I 16 I 32 I 16 I 16 R >32 R 32 R  R >8 R >8 R T83I wt S87W wt

7055 I 8 R >16 I 16 I 16 I 16 S 4 I 8 I 4 S 1 I 8 R 8 R >8 S T83I wt wt wt

7084 I 8 R >16 R >128 R >32 R >128 R 32 R >16 R >32 R 16 R  R >8 R >8 S T83I wt S87L wt

7091 S 0.5 S 1 S ≤1 S ≤4 S ≤1 S 4 I 8 I 4 I 2 I 16 S 1 S 2 S T83I wt wt wt

7125 I 4 R >16 I 32 I 16 I 32 I 8 I 16 R >32 R 32 R  R >8 R >8 S T83I wt S87W wt

7135 I 4 R >16 I 16 I 16 I 16 S 4 I 8 I 4 S 1 I 8 R 8 R >8 S T83I wt wt wt

7176 I 8 R >16 R >128 R >32 R >128 R 32 R >16 R >32 R 32 R  R >8 R >8 S T83I wt S87L wt

7200 I 4 R >16 R >128 R >32 R >128 R >32 R >16 R >32 R >32 R  R >8 R >8 S T83I wt S87L wt

7252 I 4 R >16 I 8 S ≤4 I 8 S 2 S ≤2 I 2 S 0.5 S 4 I 2 R 4 S T83I wt wt wt

7261 I 8 R >16 R >128 R >32 R >128 R 32 R >16 R >32 R 16 R  R >8 R >8 S T83I wt S87W wt

7313 I 8 R >16 I 16 I 16 I 16 S 4 I 8 S 1 S 0.5 S ≤2 R 4 R 8 S T83I wt wt wt

7321 R 16 R >16 R 128 I 32 I 32 R >32 R >16 I 4 I 2 I 8 R 4 R >8 S T83I wt wt wt

7368 I 8 R >16 R 64 I 32 I 32 I 16 I 16 R >32 R 32 R  R >8 R >8 S T83I wt S87W wt

7444 I 8 R >16 R >128 R >32 R >128 R >32 R >16 R 8 I 2 I 16 I 2 R 4 S T83I wt wt wt

7508 I 8 R >16 R >128 R >32 R 64 R 32 I 16 R 32 R 16 R >16 S 1 S 2 S D87N wt wt wt

7509 I 8 R >16 R 128 I 32 I 32 R 32 I 16 R 32 R 16 R >16 S 1 S 2 S wt S466Y wt wt

7624 I 4 R >16 R >128 R >32 R 128 R >32 R >16 R 16 I 4 R >16 S 1 S 2 S wt wt wt wt

7807 S 1 S 4 S 2 S ≤4 S ≤1 S 1 S 4 I 4 S 0.5 I 8 S 1 S 2 S D87Y wt wt wt

7818 I 4 R >16 R >128 R >32 R >128 I 8 I 16 R >32 R 32 R  S 1 S 2 S wt S466F wt wt

7823 I 8 R >16 R >128 R >32 R >128 R >32 R >16 R >32 R 16 R  R >8 R >8 S T83I wt S87L wt

7863 I 8 R >16 R >128 R >32 R >128 R 32 R >16 R >32 R 16 R  R >8 R >8 S T83I wt S87L wt

8044 I 8 R >16 R >128 R >32 R 64 R 32 R >16 R 8 S 1 I 16 I 2 R 4 S T83A wt wt wt
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8349 I 8 R >16 R >128 R >32 R >128 R >32 R >16 R >32 R >32 R  R >8 R >8 S T83I wt S87L wt

8478 S 1 R 16 R >128 R >32 R >128 R 32 R >16 R >32 R 32 R  R >8 R >8 S T83I wt S87L wt

8481 S 0.5 S 4 R 64 S ≤4 S 4 S 4 I 8 R 16 I 2 R >16 I 2 R 4 S wt E468D wt wt

8482 I 8 R >16 R >128 R >32 R >128 R >32 R >16 R 16 I 4 R >16 I 2 I   - wt S466F wt wt

8607 R 16 R >16 R >128 R >32 R >64 R >32 R >16 R >32 R 16 R >16 I 2 R 4 S wt E468D wt wt

8613 S 2 R 16 R 64 I 16 I 16 R >32 R >16 R >32 R >32 R >16 R >8 R >8 S T83I wt S87L wt

8614 S 1 R 16 R 128 R >32 R 128 R 32 R >16 R >32 R 32 R  R >8 R >8 S T83I wt S87L wt

8627 S 2 I 8 I 32 I 8 I 16 I 16 I 8 I 4 S 0.5 I 8 S 0.25 S 1 S wt wt wt wt

8694 I 8 R >16 R >128 R >32 R >128 R >32 R >16 R >32 R 16 R  R >8 R >8 S T83I wt S87L wt

8697 R >16 R >16 I 16 I 16 I 16 I 8 I 16 R 32 I 2 I 8 R >8 R >8 S T83I wt S87W wt

8931 R 16 R >16 R >128 R >32 R >128 R >32 R >16 R >32 R 8 R >16 R 4 R >8 S D87N wt wt wt

9100 S 2 R 16 R 64 I 8 I 16 I 8 I 8 I 4 I 2 I 16 I 2 R 4 S wt S466F wt wt

9144 I 8 R >16 R 128 I 16 I 32 R 32 R >16 R >32 R 8 R >16 S 1 S 2 S wt E468D wt wt

9157 S 1 I 8 R >128 R >32 R >128 R >32 I 16 I 2 S 1 S 4 S 0.5 S 1 S wt wt wt wt

9229 I 4 R >16 R 64 I 32 I 32 I 16 I 8 S 1 S 1 S 4 S 1 S 2 S wt wt wt wt

9460 I 8 R >16 R 128 I 32 R 64 R 32 I 16 R >32 R 8 R >16 I 2 R 4 S wt E468D wt wt

9466 R 16 R >16 R >128 R >32 R >128 R >32 R >16 R >32 R 8 R >16 S 1 R 4 S wt E468D wt wt

9481 I 4 R >16 R >128 R >32 R 128 R 32 I 16 I 4 S 1 I 8 R 4 R 8 S T83I wt wt wt

9484 I 8 R >16 I 32 I 32 I 32 I 8 I 8 R 16 I 2 I 16 S 1 S 2 S wt wt wt
A473

V

9509 I 8 R >16 R >128 R >32 R 128 R >32 R >16 R 32 R 8 R >16 I 2 R 4 S wt E468D wt wt

9534 I 8 R >16 R >128 R >32 R 128 R >32 R >16 R >32 R 8 R >16 I 2 R 4 S D87V E468D wt wt

9536 R 16 R >16 R 128 R >32 R 64 R >32 R >16 R >32 R 8 R >16 I 2 R 4 S wt E468D wt wt

9561 R 16 R >16 R >128 R >32 R >64 R >32 R >16 R >32 R 8 R >16 S 1 S 2 S wt E468D wt wt

9604 I 8 R >16 R 128 I 32 R 64 R 32 R >16 R >32 R 8 R >16 S 1 S 2 S wt E468D wt wt

9619 I 8 R >16 R 128 R >32 R 64 R 32 R >16 R 32 I 4 R >16 I 2 R 4 S wt E468D wt wt

9639 I 8 R >16 R 128 I 32 R 64 R 32 R >16 R >32 R 8 R >16 S 1 S 2 S wt E468D wt wt

9652 I 8 R >16 R >128 R >32 R >128 R 32 R >16 R >32 R 16 R  - R >8 R >8 S T83I wt S87L wt

9674 S ≤0,125 S 0.5 R 128 R >32 R 64 R >32 I 8 S 1 S 0.5 S ≤2 R 8 R >8 S D87Y wt wt wt

9678 I 8 R >16 R 128 I 32 R 64 R 32 R >16 R >32 R 8 R >16 S 1 R 4 S wt E468D wt wt

9709 I 8 R >16 R 128 I 32 R 64 R 32 R >16 R >32 R 8 R >16 I 2 R 4 S wt E468D wt wt

9717 R 16 R >16 I 16 I 16 I 16 I 8 I 16 I 2 S 1 S 4 R >8 R >8 S T83I wt S87W wt

9748 I 4 R 16 I 16 I 8 I 16 S 4 S 4 S 1 S 0.5 S ≤2 I 2 R 8 S wt wt wt wt

9830 S 2 R >16 R 128 R >32 R 128 R 32 I 8 S 0.5 S ≤0,25 S ≤2 I 2 R 8 S wt wt wt wt

9847 I 8 R >16 R 64 I 8 I 32 R 32 R >16 R 32 I 4 R >16 S 1 S 2 S wt E468D wt wt

9854 I 8 R >16 R >128 R >32 R >128 R >32 R >16 R 16 I 2 R >16 S 1 S 2 S wt S466F wt wt

9923 I 8 R >16 R >128 R >32 R 128 R >32 R >16 R 32 I 4 R >16 I 2 R 4 S wt E468D wt wt
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9924 I 8 R >16 R 128 I 32 R 64 R 32 R >16 R 32 R 8 R >16 I 2 R 4 S wt E468D wt wt

10047 S 1 I 8 I 32 I 16 I 32 I 8 I 8 S 1 S 0.5 S ≤2 S 1 S 2 S wt wt wt wt

10049 S 2 R 16 R 128 I 16 I 32 I 8 I 8 R 8 I 2 I 8 S 0.5 S 1 S wt wt wt wt

10660 R >16 R >16 R  - I 32 I 32 R >32 R >16 R 32 I 4 R >16 I 2 R 4 S wt S466Y wt wt

10728 I 8 R >16 I 16 I 16 I 16 S 4 I 8 I 2 S 0.5 S 4 I 2 R 8 S wt Del467-468 wt wt

10978 I 4 R >16 R >128 R >32 R >128 R >32 R >16 R 32 I 4 R >16 R 8 R >8 S T83I wt wt wt

10983 I 4 R >16 R >128 R >32 R 64 R >32 R >16 R >32 R 8 R >16 I 2 R 4 S T83I wt wt wt

11148 S 1 I 8 I 32 I 8 I 16 I 16 I 8 I 4 S 1 I 8 R 4 R >8 S T83I wt wt wt

11444 R 16 R >16 R 64 I 32 I 32 I 8 I 16 R 8 I 2 R >16 S 1 S 2 S wt wt wt wt

11445 I 4 R >16 R 64 I 32 I 32 I 8 I 16 R 16 I 4 R >16 S 1 S 2 S T83I wt wt wt

11540 I 8 R >16 R >128 R >32 R >128 R 32 R >16 R >32 R 16 R  - R >8 R >8 S T83I wt S87L wt

11572 R  - R  - R  -  -  -  -  - R  -  -  - I  - S  - I  - R  - R  -  - T83I wt S87L wt

11785 I 8 R >16 R >128 R >32 R 128 R >32 R >16 R 16 I 2 R >16 R >8 R >8 S T83I wt S87L wt

11935 I 8 R >16 I 32 I 32 I 32 I 8 I 16 I 8 S 1 I 8 S 1 R 4 S wt wt wt wt

11989 I 8 R >16 I 32 I 32 I 32 I 8 I 8 R 8 I 4 I 16 R 4 R >8 S wt S466F wt M437I

12178 R 16 R >16 R >128 R >32 R 64 I 16 I 8 I 2 S 0.5 S 4 S 0.5 S 2 S wt wt wt wt

12207 I 8 R 16 R  - S ≤4 S 4 R >32 I 16 R 8 S 1 I 16 I 2 R 4 S T83I wt wt wt

12269 R 16 R >16 R >128 R >32 R >128 R >32 R >16 I 4 S 0.5 I 8 S 1 S 2 S wt wt wt wt

12274 S 0.5 R 16 R >128 R >32 R 64 I 16 I 8 I 4 S 0.5 I 8 R 4 R >8 S T83I wt wt wt

13062 I 4 R >16 I 32 I 16 I 16 I 8 I 8 R 8 I 2 S ≤2 R 8 R >8 S T83I wt S87W wt

13224 I 8 R >16 R 64 I 32 I 32 I 8 I 16 R 16 I 2 I 16 I 2 R 4 S D87N wt wt wt

13281 I 4 R >16 I 32 I 16 I 16 I 16 I 16 R 8 S 1 I 8 I 2 R 8 S wt S466Y wt wt

13305 R >16 R >16 R >128 R >32 R >128 R >32 R >16 R >32 R 16 R >16 R 4 R 8 S T83I wt wt wt

13395 I 8 R >16 I 16 I 16 I 16 I 8 I 8 I 2 S 0.5 S 4 S 0.5 S 2 S wt wt wt wt

13428 S 2 R 16 R 128 I 8 R 64 R 32 R >16 R >32 I 4 R >16 I 2 R 4 S D87N wt wt wt

13633 S 1 I 8 I 16 I 8 I 8 S 2 I 8 R 32 I 2 S 4 R >8 R >8 S T83I wt S87W wt

13682 I 8 R >16 R >128 R >32 R >128 R >32 R >16 R 8 I 2 I 16 R >8 R >8 S T83I I529V S87L wt

13684 I 4 R 16 R 128 I 32 I 32 R >32 R >16 R 16 I 2 I 16 R 8 R 4 S T83I I529V wt wt

13714 S 0.25 S 4 I 32 I 8 I 16 I 8 I 8 I 4 S 1 S 4 R 4 R 8 S T83I wt wt wt

14039 I 8 R >16 R >128 R >32 R 128 R >32 I 16 R 8 I 2 I 16 S 1 S 2 S T83A wt wt wt

14088 S 2 R 16 I 32 I 16 I 8 I 8 R >16 R 16 I 4 R >16 I 2 R 4 S T83I wt wt wt

14103 I 8 R >16 R >128 R >32 R >128 R >32 R >16 R >32 R 32 I 8 R >8 R >8 S T83I wt S87L wt

14322 S 0.5 I 8 I 32 I 16 I 16 I 8 I 8 I 4 S 1 I 8 R 8 R >8 S T83I wt wt wt

14387 I 4 R >16 I 32 I 16 I 16 S 4 I 16 R 16 I 4 R >16 I 2 R 8 S D87N wt wt wt

14449 R >16  -  - I 32  -  - R 64 I 16  -  - R >16 S ≤1  -  - S 0.5 S  -  - wt wt wt
A473

V

14865 I 4  -  - R 8 R  - R ≤4 R >32  -  - R >16 R >16  -  - R >4 R  -  - T83I wt S87W wt
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MEM, Meropenem; ERT, Ertapenem; PIP, Piperacillin; PIS, Piperacillin + Sulbactam; PIT, Piperacillin +Tazobactam; CAZ, Ceftazidim; FEP, Cefepim; GEN, Gentamicin, 

TOB, Tobramycin; AMK, Amikazin; CIP, Ciprofloxacin; LVX, Levofloxacin; COL, Colistin; R, resistant; I, intermediate; S, sensitive;  wt, PA14 allele or synonymous 

mutation. MIC breakpoints according to CLSI.
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Table S2. Primers used in this study. Mutated nucleotides are written bold and underlined.

Name Sequence 5' → 3' Function

gyrAfp5 GATGCACGTGACGGCCTGAA pyrosequencing

gyrArp5UBP AGCATGTAGCGCAGCGAGAAGTCGTGACTGGGAAAACCCTGGCG pyrosequencing

parCfp3 GGCTGGATGCCGATTCCAAG pyrosequencing

parCrp3UBP CGCCAGGGTTTTCCCAGTCACGACTAACGCATGGCGGCGAAGGACTT pyrosequencing

UBP 5'-biotin-CGCCAGGGTTTTCCCAGTCACGAC pyrosequencing

gyrAs246 CCACCCGCACGGCGA pyrosequencing

parCs256 AAGTTCCACCCGCACGGC pyrosequencing

gyrBfp4 GAACTGTACATCGTGGAGGGTGA Sanger sequencing

gyrBrp4 ACCCCGCGATACTCGTTGAC Sanger sequencing

parEfp3 AGGACGCCTTCAGCCTGTG Sanger sequencing

parErp3 GGAAATGGCGGACGAACAG Sanger sequencing

rpoD forward CGCAACAGCAATCTCGTCTGAAA qRT-PCR

rpoD reverse GCGGATGATGTCTTCCACCTGTT qRT-PCR

mexA forward GGCGACAACGCGGCGAAGG qRT-PCR

mexA reverse CCTTCTGCTTGACGCCTTCCTGC qRT-PCR

mexC forward GCAATAGGAAGGATCGGGGCGTTGG qRT-PCR

mexC reverse CCTCCACCGGCAACACCATTTCG qRT-PCR

mexE forward TCATCCCACTTCTCCTGGCGCTACC qRT-PCR

mexE reverse CGTCCCACTCGTTCAGCGGTTGTTCGATG qRT-PCR

mexX forward AATCGAGGGACACCCATGCACATCC qRT-PCR

mexX reverse CCCAGCAGGAATAGGGCGACCAG qRT-PCR

gyrAfp6XbaI ACATCATCTAGACGCAAGCGCCTGCATTGAAC mutagenesis

gyrAD87Nr ATGGTGTTGTAGACCGCGGTGTCGCCG mutagenesis

gyrAT83Ir TGGTGTCGTAGACCGCGATGTCGCC mutagenesis

gyrAT83ID87Nr TGGTGTTGTAGACCGCGATGTCGCC mutagenesis
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gyrArp6HindIII ACATCAAAGCTTCGATCAACCGCGCCTTGTTC mutagenesis

gyrAD87Nf CGGCGACACCGCGGTCTACAACACCAT mutagenesis

gyrAT83If GGCGACATCGCGGTCTACGACACCA mutagenesis

gyrAT83ID87Nf GGCGACATCGCGGTCTACAACACCA mutagenesis

gyrBFP5XbaI ACATCATCTAGAACCACGACCATCGGGAGTGA mutagenesis

gyrBE468Dr CCGACGTCCTGGGAGGAGAGC mutagenesis

gyrBS466Fr CCGACCTCCTGGAAGGAGAGC mutagenesis

gyrBS466Yr CCGACCTCCTGGTAGGAGAGC mutagenesis

gyrBE468Df GCTCTCCTCCCAGGACGTCGG mutagenesis

gyrBS466Ff GCTCTCCTTCCAGGAGGTCGG mutagenesis

gyrBS466Yf GCTCTCCTACCAGGAGGTCGG mutagenesis

gyrBRP5HindIII ACATCAAAGCTTAGGCCGGGGTTTCCATGAG mutagenesis

parCfp4XbaI AACTACTCTAGAACCTTCCTGCTCGATACCGG mutagenesis

parCS87Lr GCCTCGTAGCAGGCCAAGTCGCCGTGCGGG mutagenesis

parCS87Wr GCCTCGTAGCAGGCCCAGTCGCCGTGCGGG mutagenesis

parCrp4HindIII AACTGGAAGCTTACCATCGGCAGCTTCTTGG mutagenesis

parCS87Lf CCCGCACGGCGACTTGGCCTGCTACGAGGC mutagenesis

parCS87Wf CCCGCACGGCGACTGGGCCTGCTACGAGGC mutagenesis

nfxBFP1XbaI ACATCATCTAGACGACACCGCAGCCTTCAG mutagenesis

nfxBRP1 CTCCATGGCGCCTCCAATCCCGATGGGTCCCGGTTGGT mutagenesis

nfxBFP2 AAACCAACCGGGACCCATCGCTCCATGGCGCCTCCAAT mutagenesis

nfxBRP2HindIII ACATCAAAGCTTCGGTCGTTGAGACGATCGAG mutagenesis

mexRFP1XbaI ACATCATCTAGAACTTCGACGGCAGCTTCAC mutagenesis

mexRRP1 AGGTTTACTCGGCCAAACCAGAACATTCTTTTCGAAGCACAAT mutagenesis

mexRFP2 GTGCTTCGAAAAGAATGTTCTGGTTTGGCCGAGTAAACCT mutagenesis
mexRRP2HindII
I ACATCAAAGCTTGTCGCTGCCTTCCTTGAACA mutagenesis

mexSFP1XbaI ACATCATCTAGAAGCACAACCCAAGCGATCAA mutagenesis

mexSRP1 ATGCACTGCAGAGGTTTGCGCGGGTATTCGAGTTCGACCAG mutagenesis

mexSFP2 TGGTCGAACTCGAATACCCGCGCAAACCTCTGCAGTGCATC mutagenesis

mexSRP2HindIII ACATCAAAGCTTAGGTGGGCGAAGATTTCCTG mutagenesis
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mexZFP1XbaI ACATCATCTAGAGGGTCGATCTGGAACAGCAC mutagenesis

mexZRP1 GGACGATTGACGCCCTCAGGTGAACGTCCTCACAAGGG mutagenesis

mexZFP2 TTCCCTTGTGAGGACGTTCACCTGAGGGCGTCAATCGTC mutagenesis

mexZRP2HindIII ACATCAAAGCTTGCACCTGGTTGCCCATCTC mutagenesis

gyrARPSacI GATCGAGCTCCCCCGAGCCTTACTCTTCGTT cloning of gyrA

gyrAFPSacI GATCCGAGCTCAAAGGAACCAGGCTTCTCATGG cloning of gyrA

gyrAseqF ATGCAGTACATCCCCGGTC sequencing of pME::gyrA

gyrAseqR CTGAACTGCACCAGCGG sequencing of pME::gyrA

pMEseqF ACCCTCACTGATCCGCTAGTCC sequencing of pME::gyrA

pMEseqR TTGCACCATTCGATGGTGTCAA sequencing of pME::gyrA
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