
Supplementary Material 

 

 

Figure S 1: mexZ mutation distribution of mexY high and low expressing clinical 

P. aeruginosa isolates. The frequency and localization within the amino acid 

sequence of non- synonymous mutations of the gene mexZ is shownrelative to the 

number of mexY high (blue) and low expressing (red) isolates. Mapping was 

accomplished using stampy and variant calling was performed using SAMtools 

(version 0.1.19) with UCBPP-PA14 or PAO1. 



 

Figure S2: Distribution of detected aminoglycoside modifying enzymes (AME) in 

our data-set. The resistance genotyping tool ARIBA (version 2.10.2) using the CARD 

(3) as resistance factor data-base was employed to detect AMEs in the whole genome 

sequencing data of the analyzed strains. Results were screened for resistance factor 

descriptions containing “aminoglycosides” and hits for mexZ as well as the 

chromosomally encoded APH(3')-II phosphotransferase were excluded. 



 



Figure S3: AME possession and efflux pump expression. Normalized expression 

values (log10(NRPG)) of substrate specificity-providing efflux pump components of 

clinical P. aeruginosa isolates that were identified as AME containing (AME+) and non 

AME containing (AME-). Boxes comprise 50% of the values, red line = median. 

 

 

Figure S4: AME induced gentamicin resistance is impacted by the presence of 

the MexXY-OprM efflux pump. Gentamicin resistance levels of P. aeruginosa PA14 

and mutants thereof. All strains were transformed with the pSEVA634::oprM vector, 

harboring a gentamicin acetyl-transferase (AME+) (4). Red line depicts the median 

resistance level of at least 4 biological replicates; Test for statistical significance: 

Wilcoxon rank sum test; P-Value < 0.05.   

 

 

 

 

 



Table S1: Strains used in this study. 

Strain Plasmid Resistance Reference 

Pseudomonas aeruginosa    

    

PA14 WT - - (1) 

PA14∆mexAB - - this study 

PA14∆mexXY - - this study 

PA14∆mexCD - - this study 

PA14∆mexEF - - this study 

PA14∆mexZ - - (2) 

PA14∆mexR - - (2) 

PA14∆mexZ/∆mexR - - (2) 

PA14 WT AME+ pSEVA621 GmR this study 

PA14∆mexXYAME+ pSEVA621 GmR this study 

PA14 ∆mexZ AME+ pSEVA621 GmR this study 

PA14 ∆mexCD AME+ pSEVA621 GmR this study 

PA14 ∆mexEF AME+ pSEVA621 GmR this study 

PA14 WT AME+/+OprM pSEVA634::oprM GmR this study 

PA14∆mexXY AME+/+OprM pSEVA634::oprM GmR this study 

PA14 ∆mexZ  AME+/+OprM pSEVA634::oprM GmR this study 

PA14 ∆mexAB AME+/+OprM pSEVA634::oprM GmR this study 

GmR = Gentamicin resistance  



Table S2: Primers used in this study. 

 

 

  

 Target Region Primer Sequence Goal

mexAB mexAB_FW3-HindIII GATAAGCTTCAATACATGGACG knockout of target region

mexAB mexAB_RW3-BAmHI TTAGGATCCAAAGGGCCGAAATCG knockout of target region

mexAB mexAB_RW2-ECoR AGCGAATTCTGATGTCCTTGGTCAGTT knockout of target region

mexAB mexAB_FW2-BAmHI TTCGGATCCAGCATATGAAACGGTCCTTC knockout of target region

mexCD mexCD_FP1_ECoRI ATGAATTCTATTCCAGGTAGGACTGCCAGC knockout of target region

mexCD mexCD_RP1+20bp GTTTGCGCATCTCGCTCAGACACACCCGACCGTTGATT knockout of target region

mexCD mexCD_FP2+20bp AATCAACGGTCGGGTGTGTCTGAGCGAGATGCGCAAAC knockout of target region

mexCD mexCD_RP2_XbAl AATTCTAGAACCAGGGCGATCCGTG knockout of target region

mexEF mexEF_FP1_ECoRI AATGAATTCATTCGACGAGGAACTGGAGAAA knockout of target region

mexEF mexEF_RP1+20bp ATCGACTGCGCGTGAATCAGCTTGACTCCGCCAGTCG knockout of target region

mexEF mexEF_FP2+20bp CGACTGGCGGAGTCAAGCTGATTCACGCGCAGTCGAT knockout of target region

mexEF mexEF_RP2_XbAl AATTCTAGAATCAGGCTGACCTGCAGTTG knockout of target region

mexXY mexXY_FP1_XbAI ATCATCTAGATAGCTCGTTCTCGTCGCTGC knockout of target region

mexXY mexXY_RP1+20bp GTTTCGCTAGGGGCATCAGGTGGGTGTCCCTCGATTCGT knockout of target region

mexXY mexXY_FP2+20bp ACGAATCGAGGGACACCCACCTGATGCCCCTAGCGAAAC knockout of target region

mexXY mexXY_RP2_HindIII ACATAAGCTTAGCCTCTACTACGACAAGGCCAG knockout of target region

oprM oprM_RBS_EcoRI_L ACCGAATTCTTTGTTTAACTTTAAGAAGGAGATATACCATGAAACGGTCCTTCCTTTC amplification of target region

oprM oprM_clon_HindIII ACCAAGCTTTCAGGCCTGCGGATCTTCCT amplification of target region
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