
Table S1 (supplementary material): Probe sequences 
 

probe name probe sequence(5'-3')a lenght w/o spacerb TM
c 

TEM-specific probes 

TEM 6 TTTTTTTTTTTTTATGAGTATTNAACATTTTCGTG 22 49.2 
TEM 16 TTTTTTTTTTTTTTATTCCCTTTNTTGCGGCAT 20 53.1 
TEM 21 TTTTTTTTTTTTTGCATTTTGCNTTCCTGTTTT 20 52.3 
TEM 34 TTTTTTTTTTTTTGGTGAAAGTANAAGATGCTGAA 22 51.2 

TEM 35WT TTTTTTTTTTTTTTGAAAGTAAAAGATGCTGAAGAT 23 50.3 

TEM 35MUT TTTTTTTTTTTTTTGAAAGTAAAACCTGCTGAAGAT 23 52.5 

TEM 39 TTTTTTTTTTTTTCTGAAGATNAGTTGGGTGC 19 53.4 
TEM 42 TTTTTTTTTTTTTATCAGTTGGGTGNACGAGTGGGTTA 25 62.2 

TEM 51 TTTTTTTTTTTTTATCGAACTGGATCNCAACAGCGGTAAG 27 59.8 

TEM 69.1 TTTTTTTTTTTTTCGTTTTCCAATGNTGAGCACTTTTAA 26 54.7 
TEM 69.2 TTTTTTTTTTTTTTTTTCCAATGATNAGCACTTTTAA 24 51.6 
TEM 80 TTTTTTTTTTTTTATGTGGTGCGGNATTATCCC 20 54.7 
TEM 84 TTTTTTTTTTTTTTTATCCCGTNTTGACGCCG 19 54.7 
TEM 92 TTTTTTTTTTTTTGCAACTCGNTCGCCGCA 17 62.0 
TEM 104 TTTTTTTTTTTTTGACTTGGTTNAGTACTCACC 20 52.6 
TEM 114 TTTTTTTTTTTTTAAAAGCTTCTTNCGGATGGCA 21 50.4 
TEM 115 TTTTTTTTTTTTTATCTTACGGNTGGCATGAC 19 52.1 
TEM 124 TTTTTTTTTTTTTAGAATTATGCANTGCTGCCATA 22 54.6 
TEM 127 TTTTTTTTTTTTTGTGCTGCCNTAACCATGA 18 52.7 
TEM 130 TTTTTTTTTTTTTTGCCATAACCATGNGTGATAACACTG 26 57.0 
TEM 145 TTTTTTTTTTTTTCGGAGGANCGAAGGAGC 17 58.0 
TEM 153 TTTTTTTTTTTTTCCGCTTTTTTGCNCAACATGGGGG 24 61.8 
TEM 157 TTTTTTTTTTTTTTGGGGGANCATGTAACTC 18 50.9 
TEM 158 TTTTTTTTTTTTTATGGGGGATNATGTAACTCG 20 54.1 
TEM 163 TTTTTTTTTTTTTCTCGCCTTGNTCGTTGGGA 19 57.4 
TEM 164.1 TTTTTTTTTTTTTGCCTTGATNGTTGGGAA 17 52.4 
TEM 164.2 TTTTTTTTTTTTTGCCTTGATCNTTGGGAACC 19 56.4 
TEM 165.1 TTTTTTTTTTTTTTTGATCGTNGGGAACCG 17 52.4 
TEM 165.2 TTTTTTTTTTTTTTGATCGTTGNGAACCGGAG 19 57.1 
TEM 173 TTTTTTTTTTTTTTGAATGAAGCCNTACCAAAC 20 50.7 
TEM 175 TTTTTTTTTTTTTCCATACCAANCGACGAGC 18 53.5 
TEM 179 TTTTTTTTTTTTTACGAGCGTGANACCATGAT 19 54.5 
TEM 182 TTTTTTTTTTTTTCACCACGANGCCTGTAG 17 52.8 
TEM 184 TTTTTTTTTTTTTCGATTCCTGNAGCAATGGCA 20 58.7 
TEM 196.1 TTTTTTTTTTTTTAACTATTAACTNGCGAACTACTT 23 51.8 
TEM 196.2 TTTTTTTTTTTTTACTATTAACTGNCGAACTACTT 22 51.3 
TEM 204 TTTTTTTTTTTTTCTAGCTTCCCNGCAACAATTA 21 55.1 
TEM 218 TTTTTTTTTTTTTAGTTGCAGNACCACTTCT 18 53.6 
TEM 221 TTTTTTTTTTTTTACCACTTNTGCGCTCG 16 55.4 
TEM 224 TTTTTTTTTTTTTTGTTCGCTCGGNCCTTC 17 53.5 
TEM 237.1 TTTTTTTTTTTTTAAATCTGGANCCGGTGAGC 19 57.8 
TEM 237.2 TTTTTTTTTTTTTATCTGGAGNCGGTGAG 16 54.0 
TEM 238.1 TTTTTTTTTTTTTCTGGAGCCNGTGAGCGT 17 60.7 
TEM 238.2 TTTTTTTTTTTTTCTGGAGCCGNTGAGCGTG 18 61.5 
TEM 240 TTTTTTTTTTTTTGAGCCGGTNAGCGTGGGT 18 63.3 
TEM 244.1 TTTTTTTTTTTTTGTGGGTCTNGCGGTATC 17 55.3 
TEM 244.2 TTTTTTTTTTTTTGTGGGTCTCNCGGTATCAT 19 56.9 
TEM 262 TTTTTTTTTTTTTCCGTATCGTANTTATCTACACG 22 52.0 
TEM 265 TTTTTTTTTTTTTTTATCTACANGACGGGGA 18 52.1 
TEM 268 TTTTTTTTTTTTTCGACGGGGNGTCAGGCA 17 60.1 
TEM 275 TTTTTTTTTTTTTATGGATGAACNAAATAGACAG 21 50.0 



probe name probe sequence(5'-3')a lenght w/o spacerb TM
c 

TEM 276 TTTTTTTTTTTTTGGATGAACGANATAGACAGAT 21 49.8 

TEM 280 TTTTTTTTTTTTTTAGACAGATCGNTGAGATAGGTG 23 55.3 

SHV-specific probes 

SHV 7 TTTTTTTTTTTTTATGCGTTNTATTCGCCTGT 19 51.8 
SHV 8 TTTTTTTTTTTTTATGCGTTATNTTCGCCTGT 19 51.8 
SHV 10 TTTTTTTTTTTTTGTTATATTCGCCNGTGTATTATCT 24 50.4 
SHV 18 TTTTTTTTTTTTTCTGTTAGCCNCCCTGCCG 18 58.8 
SHV 19 TTTTTTTTTTTTTTAGCCACCNTGCCGC 15 58.6 
SHV 25 TTTTTTTTTTTTTCGGTACACNCCAGCCC 16 59.5 
SHV 35 TTTTTTTTTTTTTAGCAAATTAAACNAAGCGAAAGCC 24 54.5 

SHV 43WT TTTTTTTTTTTTTTGTCGGGCCGCGTAGG 16 61.1 

SHV 43MUT TTTTTTTTTTTTTTGTCGGGCAGCGTAGG 16 57.8 

SHV 48 TTTTTTTTTTTTTGTAGGCATGATANAAATGGATCTGG 25 55.1 
SHV 61 TTTTTTTTTTTTTGCCTGGNGTGCCGAT 15 57.1 
SHV 64 TTTTTTTTTTTTTCGCCGATGNACGCTTTCC 18 57.2 
SHV 69 TTTTTTTTTTTTTTTCCCATGATNAGCACCTTT 20 54.3 
SHV 80 TTTTTTTTTTTTTCGGCGCANTGCTGGC 15 61.5 
SHV 89 TTTTTTTTTTTTTGCCGGTGACNAACAGCT 17 58.4 
SHV 112 TTTTTTTTTTTTTCAGCGAAAAANACCTTGCC 19 55.2 
SHV 112.SM TTTTTTTTTTTTTTCAGCGAAAAANATCTTGCC 20 54.0 
SHV 113 TTTTTTTTTTTTTCGAAAAACACNTTGCCGACG 20 57.3 
SHV 114 TTTTTTTTTTTTTAAACACCTTNCCGACGG 17 56.0 
SHV 114.SM TTTTTTTTTTTTTGAAAAACATCTTNCCGACGG 20 54.7 
SHV 119 TTTTTTTTTTTTTGCATGACGNTCGGCGAA 17 58.7 
SHV 122 TTTTTTTTTTTTTGTCGGCGAANTCTGCG 16 56.7 
SHV 124 TTTTTTTTTTTTTAACTCTGCNCCGCCG 15 59.6 
SHV 126 TTTTTTTTTTTTTCGCCGCCGNCATTACC 16 60.6 
SHV 129 TTTTTTTTTTTTTCCGCCATTACCNTTAGCGATAACAG 25 55.0 
SHV 130 TTTTTTTTTTTTTCCATTACCATGNGCGATAACAGC 23 56.0 
SHV 134 TTTTTTTTTTTTTTAACAGCGNCGCCAATC 17 56.1 

SHV 140WT TTTTTTTTTTTTTCTGCTACTGGCCACCGTCGG 20 62.9 

SHV 140MUT TTTTTTTTTTTTTCTGCTACTCCGGACCGTCGG 20 62.0 

SHV 142 TTTTTTTTTTTTTGGCCACCNTCGGCGG 15 63.7 
SHV 145 TTTTTTTTTTTTTGCGGCCNCGCAGGAT 15 62.7 
SHV 146 TTTTTTTTTTTTTCGGCCCCGNAGGATTG 16 60.1 
SHV 148 TTTTTTTTTTTTTCCCGCAGGANTGACTG 16 53.1 
SHV 149 TTTTTTTTTTTTTAGGATTGNCTGCCTTT 16 47.4 
SHV 156 TTTTTTTTTTTTTCCAGATCGNCGACAACG 17 56.4 
SHV 158 TTTTTTTTTTTTTCGGCGACAANGTCACCC 17 59.6 

SHV 167WT TTTTTTTTTTTTTCTGGGAAACGGAACTGAATG 20 53.7 

SHV 167MUT TTTTTTTTTTTTTCTGGGAAACTGACCGCTGGG 20 60.8 

SHV 173 TTTTTTTTTTTTTATGAGGCGNTTCCCGG 16 58.3 

SHV 175WT TTTTTTTTTTTTTCTTCCCGGCGACGC 14 57.2 

SHV 175MUT TTTTTTTTTTTTTCTTCCCGCCGACGC 14 57.2 

SHV 175WT TTTTTTTTTTTTTGCTTCCCGGCGACTCC 16 54.0 

SHV 175MUT TTTTTTTTTTTTTGCTTCCCGCCGACTCC 16 54.0 

SHV 179.1 TTTTTTTTTTTTTCGCCCGCNACACCAC 15 60.7 
SHV 179.2 TTTTTTTTTTTTTGCCCGCGNCACCACT 15 59.0 
SHV 187 TTTTTTTTTTTTTCCAGCATGNCCGCGAC 16 60.6 

SHV 192/3WT TTTTTTTTTTTTTGCGCAAGCTGCTGACCA 17 59.4 

SHV 192/3MUT TTTTTTTTTTTTTGCGCAACGTGCTGACCA 17 59.5 



probe name probe sequence(5'-3')a lenght w/o spacerb TM
c 

SHV 195 TTTTTTTTTTTTTGCTGCTGANCAGCCAGC 17 60.0 
SHV 205 TTTTTTTTTTTTTGTTCGCAACNGCAGCTG 17 57.8 
SHV 206 TTTTTTTTTTTTTGCAACGGCANCTGCTG 16 58.2 
SHV 226 TTTTTTTTTTTTTCCGTGCTGCCGTCG 14 50.6 

SHV 238/240GEg TTTTTTTTTTTTTGGAGCTGGCGAGCG 14 57.0 

SHV 238/240SEg TTTTTTTTTTTTTCGGAGCTAGCGAGCGG 16 58.8 

SHV 238/240SKg TTTTTTTTTTTTTCGGAGCTAGCAAGCGG 16 56.3 

SHV 238/240AEg TTTTTTTTTTTTTGGAGCTGCCGAGCG 14 57.0 

SHV 238/240GEa TTTTTTTTTTTTTGGAGCTGGCGAACGG 15 56.7 

SHV 238/240SEa TTTTTTTTTTTTTCGGAGCTAGCGAACGGG 17 58.6 

SHV 238/240SKa TTTTTTTTTTTTTGGAGCTAGCAAACGGG 16 53.1 

SHV 238/240AEa TTTTTTTTTTTTTGGAGCTGCCGAACGG 15 56.7 

SHV 238/240AK TTTTTTTTTTTTTGGAGCTGCCAAACGG 15 54.0 

SHV 243 TTTTTTTTTTTTTCCGGGGTGNGTGCG 14 54.1 
SHV 268 TTTTTTTTTTTTTCTGCGTGATNCCCCGG 16 48.2 
SHV 269 TTTTTTTTTTTTTGATACCCNGGCGAGCAT 17 57.6 
SHV 278 TTTTTTTTTTTTTAAATCAGCANATCGCCGGG 19 56.4 

CTX-M group discrimination 

CTX-M 73.M1/M2 TTTTTTTTTTTTTACCAGTAANGTGATGGCCG 19 55.0 
CTX-M 73.M9 TTTTTTTTTTTTTGTACCAGTAANGTTATGGCGG 21 53.2 
CTX-M 132.M1 TTTTTTTTTTTTTGCGATAACGTNGCGATGAA 19 55.7 
CTX-M 267.M2 TTTTTTTTTTTTTTTACCCAACCGGAGCAG 17 54.6 
CTX-M 267.M1 TTTTTTTTTTTTTTCACCCAGCCTCAACCT 17 56.1 
CTX-M 267.M8 TTTTTTTTTTTTTTCACCCAGCCAGAGCAG 17 57.4 
CTX-M 267.M9 TTTTTTTTTTTTTTTACCCAGCCGCAACAG 17 55.5 

probes specific for the CTX-M1 group 

CTX-M 12 TTTTTTTTTTTTTCGACAGCANCCGTCACG 17 50.4 
CTX-M 23 TTTTTTTTTTTTTAGTGCCACTGNATGCACAAAC 21 - 
CTX-M 27 TTTTTTTTTTTTTCGCAAACAGNGGACGTACA 19 52.9 
CTX-M 35 TTTTTTTTTTTTTAAACTTACCGNATTAGAGCG 20 45.7 
CTX-M 38 TTTTTTTTTTTTTGAATTAGAGCNGCAGTCGG 19 55.8 
CTX-M 77 TTTTTTTTTTTTTGATGACCGNGACCACGGT 18 - 
CTX-M 89 TTTTTTTTTTTTTGCGAACCAANTCTGTTAAA 19 42.0 
CTX-M 106 TTTTTTTTTTTTTGTTAACTATANTCCGATTGC 20 46.1 
CTX-M 114 TTTTTTTTTTTTTAGCACGTCNATGGAACGA 18 49.7 
CTX-M 119 TTTTTTTTTTTTTCGATGTCACNGACTGAGC 18 47.3 
CTX-M 140 TTTTTTTTTTTTTAAACTGATTNCTCACGTTGG 20 48.7 
CTX-M 167.M1 TTTTTTTTTTTTTCCGTACCGAGNCAACGTTAA 20 52.9 
CTX-M 239 TTTTTTTTTTTTTACCAGCAGCNGTGACTATG 19 51.5 

CTX-M 240.M1 TTTTTTTTTTTTTGCAGCGGTGNCTATGG 16 53.1 

CTX-M 278.M1 TTTTTTTTTTTTTAGCCATCGCNATGTATTAG 19 47.6 
CTX-M 288.M1 TTTTTTTTTTTTTAAATCGTCACCNACAGTTTGTA 22 47.2 

probes specific for the CTX-M2 group 

CTX-M 48 TTTTTTTTTTTTTGCGCTGCACNGATTAACACC 20 - 
CTX-M 61.1 TTTTTTTTTTTTTAATTCTCTACNGTACCGATGA 21 - 
CTX-M 61.2 TTTTTTTTTTTTTAATTCTCTACNTGACCGATGA 21 - 
CTX-M 99 TTTTTTTTTTTTTTGAAATCAAAANGAGCGACCTG 22 49.8 
CTX-M 121.M2 TTTTTTTTTTTTTACGCTGGCTNAGCTTGGC 18 61.6 
CTX-M 159 TTTTTTTTTTTTTGGTGATGAGNCCTTCCGTCT 20 56.3 
CTX-M 230 TTTTTTTTTTTTTCATCATGGGNAGTGGACGAT 20 - 
CTX-M 253 TTTTTTTTTTTTTATCTAGCCAGNAAACCACGC 20 - 
CTX-M 274.M2 TTTTTTTTTTTTTACGGAAAGNCGTCGAGAT 18 - 



probe name probe sequence(5'-3')a lenght w/o spacerb TM
c 

CTX-M 278.M2 TTTTTTTTTTTTTCGTCGAGGATNTTCTGGCTG 20 50.2 

probes specific for the CTX-M8/25 group 

CTX-M 50 TTTTTTTTTTTTTGCTGATTNACACCTCC 16 43.2 

CTX-M 55 TTTTTTTTTTTTTCTGATAACNCACAGACG 17 47.6 

CTX-M 222 TTTTTTTTTTTTTCCAGCATTCNGGCTGAGC 18 51.2 
CTX-M 274.M8 TTTTTTTTTTTTTAGTCAGANAGTTGTCG 16 - 

probes specific for the CTX-M9 group 

CTX-M 7 TTTTTTTTTTTTTCGGATGATGTNCACGACGG 19 - 
CTX-M 21 TTTTTTTTTTTTTGCAGCACGNCGCTTTATG 18 52.1 
CTX-M 29 TTTTTTTTTTTTTACGAGTGCGANGCAGCAAAAGC 22 59.6 

CTX-M 52 TTTTTTTTTTTTTCATTGATACCNCAGATAATACG 22 48.4 

CTX-M 121.M9 TTTTTTTTTTTTTGCTGGCAGANCTGAACGC 18 55.1 
CTX-M 167.M9 TTTTTTTTTTTTTCACACTGAANCTACGCTGA 19 48.5 
CTX-M 183 TTTTTTTTTTTTTCACCACCACGNCACGGACG 19 - 
CTX-M 220.1 TTTTTTTTTTTTTGCACAGCCNGCATTCGG 17 51.2 
CTX-M 220.2 TTTTTTTTTTTTTGCAGCCAGNATTCGAGCC 18 55.3 
CTX-M 231 TTTTTTTTTTTTTTCGTGGACTGNAGGTGATAAGA 22 57.8 
CTX-M 240.M9 TTTTTTTTTTTTTGCAGCAGCGNCTACGGCAC 19 56.7 
CTX-M 274.M9 TTTTTTTTTTTTTACGCAGAGNGCCACCGC 17 55.4 
CTX-M 288.M9 TTTTTTTTTTTTTAGAATCATCACCNAAGAGCTGTAA 24 - 

 
a Sequence differences are highlighted bold. N assigns the position of the point mutation and is a substitution for A, G, C and T. The 
nucleotides, which encode the involved amino acid are displayed underlined. 
b The probe length refers to the specific sequence involved in hybridization and does not take into account the13-thymidine spacer.  
c Melting temperatures (TM) were calculated with OligoAnalyzer (http://eu.idtdna.com/analyzer/Applications/OligoAnalyzer/). For probes 
with artificial mismatches, the TM-mismatch was calculated. For probes with more than one artificial mismatch the TMs could not be 
calculated and the probes were selected empirically. 
 
 
 
 



Table S2 (supplementary material): Antibiotic susceptibility testing 
 

a) MIC determination on a VITEK 2XL system using the Gram Negative Susceptibility Card 
AST-N062#. Numerical values are expressed in µg/ml. R, resistant; S, susceptible; I, 
intermediate; -, not tested. We did not consider the way the expert system of the VITEK 
interpreted or changed MICs. 
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≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 4 32 ≤1 ≤0.25 ≤1 ≥16 4 ≥320 ≤0.25 ≤0.25 ≤16 24* E.sak.  - 
R R R S R R R R S R S S S R S R S S S 

≥128 ≥32 ≥32 ≥128 ≥64 ≥64 ≥64 ≥8 4 8 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≤0.25 ≤0.25 32 55* K.oxy. POS 
R R R R R R R R S S S S S R R R S S S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 16 ≥64 ≤1 ≤0.25 2 ≤1 ≥16 ≤20 ≤0.25 ≤0.25 128 25* K.spec. - 
R R R S R R R R I R S S S S R S S S R 

≥128 ≥32 16 ≤4 ≥64 16 16 ≥8 16 ≥64 ≤1 ≤0.25 4 ≥16 ≥16 ≥320 ≥4 ≥8 128 2+ K.pneu. POS 
R R I S R I I R I R S S S R R R R R R 

≥128 ≥32 16 ≤4 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≤1 ≥16 ≥16 ≥320 0.5 1 32 12+ K.pneu. POS 
R R I S R R R R R R S S S R R R S S S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 4 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 64 36+ K.pneu. POS 
R R R S R R R R S R S S R R R R R R I 

≥128 ≥32 ≥32 ≤4 ≥64 16 16 ≥8 32 ≥64 ≤1 ≤0.25 4 ≥16 ≥16 ≥320 ≥4 ≥8 128 1+ K.ter. - 
R R R S R I I R I R S S S R R R R R R 

≥128 ≥32 ≥32 ≤4 ≥64 16 16 ≥8 32 ≥64 ≤1 ≤0.25 ≤1 ≥16 ≥16 ≥320 ≤0.25 0.5 128 15+ K.ter. - 
R R R S R I I R I R S S S R R R S S R 

≥128 ≥32 ≥32 16 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≤1 ≥16 8 ≥320 1 1 64 17+ K.ter. - 
R R R S R R R R R R S S S R I R S S I 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 32 ≥64 ≤1 ≤0.25 8 ≥16 ≥16 ≥320 1 2 128 52* K.oxy. POS 
R R R S R R R R I R S S I R S R S S R 
16 ≥32 4 ≤4 ≥64 8 8 ≥8 ≤1 ≥64 ≤1 ≤0.25 ≥16 ≤1 ≤1 ≤20 ≤0.25 ≤0.25 ≤16 5+ E.coli POS 
S R S S R S I R S R S S R S S S S S S 

≥128 ≥32 16 8 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 2 ≤1 ≤1 ≤20 ≤0.25 ≤0.25 128 19+ K.pneu. POS 
R R I S R R R R R R S S S S S S S S R 

≥128 ≥32 ≥32 64 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 256 49* K.spec. - 
R R R I R R R R R R S S R R R R R R R 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 2 ≥16 ≤20 ≥4 ≥8 ≤16 13+ E.coli POS 
R R R S R R R R R I S S R S R S R R S 

≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≤1 ≤1 ≥320 ≤0.25 ≤0.25 ≤16 18+ E.coli POS 
R R R S R R R R R R S S R S S R S S S 

≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 2 2 ≤1 ≤20 ≥4 ≥8 ≤16 20* E.coli POS 
R R R S R R R R R I S S S S S S S S S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 2 ≥16 ≥320 ≥4 ≥8 ≤16 26+ E.coli POS 
R R R S R R R R R I S S R S R R R R S 

≥128 ≥32 ≥32 32 ≥64 ≥64 ≥64 ≥8 ≥64 32 ≤1 ≤0.25 ≥16 2 ≥16 ≤20 ≥4 ≥8 ≤16 33* E.coli NEG 
R R R I R R R R R R S S S R R S R R S 

≥128 ≥32 ≥32 ≥128 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 ≤16 38+ E.coli POS 
R R R R R R R R R R S S R R R R R R S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 64 40+ E.coli POS 
R R R S R R R R R I S S R R R R R R I 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 2 ≥16 ≤20 ≥4 ≥8 ≤16 48* E.coli POS 
R R R S R R R R R I S S R S R S R R S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 64 60+ E.coli POS 
R R R S R R R R R I S S R R R R R R I 

≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≤1 ≤1 ≤1 ≥320 ≥4 ≥8 ≤16 61+ E.coli POS 
R R R S R R R R R R S S S S S R R R S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 64 6+ E.coli POS 
R R R S R R R R R I S S R R R R R R I 

≥128 ≥32 ≥32 64 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 ≤16 9+ E.coli POS 
R R R I R R R R R R S S R R R R R R S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≤20 ≥4 ≥8 ≤16 30* E.coli POS 
R R R S R R R R R I S S R R R S R R S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 ≤16 32* E.coli POS 
R R R S R R R R R I S S R R R R R R S 

≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≤1 ≤1 ≤1 ≤20 ≥4 ≥8 ≤16 34+ E.coli POS 
R R R S R R R R R I S S S S S S R R S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≤0.25 ≤0.25 ≤16 57+ E.coli POS 
R R R S R R R R R I S S R R R R S S S 
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≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≤1 ≥16 ≤20 ≥4 ≥8 64 3+ E.int. - 
R R R S R R R R R R S S R S R S R R I 

≥128 ≥32 ≥32 64 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 256 29+ K.oxy. POS 
R R R I R R R R R R S S R R R R R R R 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 8 ≥16 8 ≥320 ≥4 ≥8 64 7+ K.pneu. POS 
R R R S R R R R S I S S I R R R R R I 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 256 16+ K.pneu. POS 
R R R S R R R R R R S S R R R R R R R 

≥128 ≥32 ≥32 32 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≤0.25 ≤0.25 32 37+ K.pneu. POS 
R R R I R R R R R R S S R R R R S S S 

≥128 ≥32 ≥32 4 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 2 ≥16 ≥16 ≤20 ≤0.25 ≤0.25 32 10+ K.pneu. POS 
R R R S R R R R R R S S S R R S S S S 

≥128 ≥32 ≥32 32 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 256 35+ K.pneu. POS 
R R R I R R R R R R S S R R R R R R R 

≥128 ≥32 ≥32 64 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 256 42+ K.pneu. POS 
R R R I R R R R R R S S R R R R R R R 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 2 1 64 11+ K.pneu. POS 
R R R S R R R R R I S S R R R R I S I 

≥128 ≥32 ≥32 64 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 40 ≥4 ≥8 512 22* K.pneu. POS 
R R R I R R R R R R S S R R R S R R R 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 256 50* K.pneu. POS 
R R R S R R R R R R S S R R R R R R R 

≥128 ≥32 ≥32 32 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≤20 ≤0.25 0.5 32 14+ K.ter. - 
R R R I R R R R R R S S R R R S S S S 

≥128 ≥32 ≥32 64 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 256 28+ K.ter. - 
R R R I R R R R R R S S R R R R R R R 

≥128 ≥32 ≥32 32 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 256 21* K.ter. - 
R R R I R R R R R R S S R R R R R R R 

≥128 ≥32 ≥32 64 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 256 51* K.spec. - 
R R R I R R R R R R S S R R R R R R R 

≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 32 4 ≤1 ≤0.25 ≤1 ≤1 ≤1 ≥320 ≤0.25 ≤0.25 32 8+ E.coli POS 
R R R S R R R R I S S S S S S R S S S 

≥128 ≥32 16 ≤4 ≥64 ≥64 ≥64 ≥8 16 ≤1 ≤1 ≤0.25 ≥16 4 2 ≤20 ≤0.25 ≤0.25 ≤16 56* E.coli POS 
R R I S R R R R I S S S R S S S S S S 

≥128 ≥32 ≥32 8 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 64 59+ E.coli POS 
R R R S R R R R R R S S R R R R R R I 

≥128 ≥32 ≥32 32 ≥64 ≥64 ≥64 ≥8 ≥64 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 64 27+ E.coli POS 
R R R I R R R R R R S S R R R R R R I 

≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 ≥64 ≤1 ≤1 ≤0.25 ≥16 ≥16 8 ≥320 ≥4 ≥8 ≤16 4+ E.coli POS 
R R R S R R R R R S S S R R I R R R S 

≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 ≥64 ≤1 ≤1 ≤0.25 ≥16 ≥16 8 ≤20 ≥4 ≥8 ≤16 39+ E.coli POS 
R R R S R R R R R S S S R R I S R R S 

≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 ≥64 ≤1 ≤1 ≤0.25 ≥16 ≤1 ≤1 ≤20 ≤0.25 ≤0.25 ≤16 58+ E.coli POS 
R R R S R R R R R  S S S R S S S S S S 
32 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 4 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 ≤16 46* E.coli POS 
I R R S R R R R S R S S R R R R R R S 

≥128 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 ≥64 4 ≤1 ≤0.25 2 ≥16 ≥16 ≥320 ≥4 ≥8 32 41+ E.coli POS 
R R R S R R R R R S S S S R R R R R S 

47+ P.vul. - - - - - - - - - - - - - - - - - - - - 

64 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 32 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 ≤16 44* E.coli POS 
I R R S R R R R I R S S R R R R R R S 

≥128 ≥32 ≥32 16 ≥64 ≥64 ≥64 ≥8 ≥64 16 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 64 53* E.coli POS 
R R R S R R R R R I S S R R R R R R I 
64 ≥32 ≥32 ≤4 ≥64 ≥64 ≥64 ≥8 32 ≥64 ≤1 ≤0.25 ≥16 ≥16 ≥16 ≥320 ≥4 ≥8 ≤16 31* E.coli POS 
I R R S R R R R I R S S R R R R R R S 

≥128 ≥32 ≥32 64 ≥64 ≥64 ≥64 ≥8 32 ≥64 ≤1 ≤0.25 ≤1 ≤1 ≤1 ≤20 ≤0.25 ≤0.25 32 54* C.freu. - 
R R R I R R R R I R S S S S S S S S S 

62* K.pneu. - - - - - - - - - - - - - - - - - - - - 

≤4 ≥32 ≤2 ≤4 32 32 32 ≥8 ≤1 ≤1 ≤1 ≤0.25 2 ≤1 ≤1 ≤20 ≤0.25 0.25 ≤16 23* R.aqu. - 
S R S S R R R R S S S S S S S S S S S 

 
# MIC testing was performed at the Robert-Bosch-Hospital in Stuttgart, Germany 
a For better comparison the data was sorted as in Table 1. Samples originally collected in + Frankfurt and * Stuttgart. 
b The VITEK ESBL test is FDA approved only for E. coli, K. pneumoniae and K. oxytoca.  
 
 
 



b) Susceptibility testing according to CLSI standards at the Institute of Medical Microbiology 
and Hygiene, J.W. Goethe-Universität, Frankfurt am Main, Germany. R, resistant; S, 
susceptible; I, intermediate; -, not tested. 
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2 K.pneu. R/R S R I R/R R R R R R R S S R/R S S R S R/I/R S 

12 K.pneu. R/R R R I R/R R R R R R R S S R/R S S R S S/S/S S 

36 K.pneu. R/R R R S R/R R S R R R R S S R/R S R R R R/R/R S- 

1 K.ter. R/R I R I R/R R S R R R R S S R/R S I R R I/I/R S 

15 K.ter. R/R R R R R/R R S R R R R S S R/R R R S R S/S/S S 

17 K.ter. R/R R R S R/R R R R R R R S S R/R S S R S S/S/S S 

5 E.coli R/R R R S R/R R R R R R R S S S/S S R R S S/S/S S 

19 K.pneu. R/R R R R R/R R S R R R R S S S/S S S S S S/S/S S 

13 E.coli R/R R R R R/R R S R R R R S S S/S S R R S S/S/S S 

18 E.coli R/R I R S R/R R R R R R R S S S/S S R S S S/S/S S 

26 E.coli R/R R R R R/R R S R R R R S S S/R S R R S R/R/R S 

38 E.coli R/R R R R R/R R S R R R R S S R/R R R R S R/R/R S 

40 E.coli R/R R R S R/R R S R R R R S S S/S S R S S S/S/S S 

60 E.coli R/R R R I R/R R S R R R R S S R/R S R R R R/R/R S 

61 E.coli R/R R R R R/R R S R R R R S S S/S S S S R R/R/R S 

6 E.coli R/R R R R R/R R R R R R R S S R/R S R R S R/R/R S 

9 E.coli R/R R R S R/R R R R R R R S S R/R S R R S R/R/R S 

34 E.coli R/R R R S R/R R S R R R R S S S/S S R R S R/R/R S 

57 E.coli R/R R R S R/R R S R R R R S S R/R S R R S S/S/S S 

3 E.int. R/R R R R R/R R R R R R R S S S/R S S S S S/S/S S 

29 K.oxy. R/R R R R R/R R S R R R R S S R/R S R R I R/R/R S 

7 K.pneu. R/R R R R R/R R R R R R R S S R/R S R R S R/R/R S 

16 K.pneu. R/R R R R R/R R S R R R R S S R/R R R R R R/R/R S 

37 K.pneu. R/R R R R R/R R S R R R R S S R/R S R R R S/S/S S 

10 K.pneu. R/R R R S R/R R S R R R R S S R/R R R R R S/S/S - 

35 K.pneu. R/R R R R R/R R S R R R R S S R/R S R R S R/R/R S 

42 K.pneu. R/R R R R R/R R S R R R R S S R/R S R R S R/R/R S 

11 K.pneu. R/R R R S R/R R S R R R R S S R/R S R R S I/I/I S 

14 K.ter. R/R R R S R/R R S R R R R S S R/R R S R S S/S/S S 

28 K.ter R/R R R S R/R R S R R R R S S R/R S R R S R/R/R S 

8 E.coli R/R R R R R/R R R R R R R S S S/S S S S S S/S/S S 

59 E.coli R/R R R R R/R R S R R R R S S R/R S R R S R/R/R S 

27 E.coli R/R R R R R/R R S R R R R S S R/R S R R R R/R/R S 

4 E.coli R/R R R S R/R R S R R R R S S R/R S R R S R/R/R S 

39 E.coli R/R R R S R/R R S R R R R S S R/R S R R S R/R/R S 

58 E.coli R/R R R R R/R R S R R R R S S S/S S R S S S/S/S S 

41 E.coli R/R R R S R/R R S R R R R S S R/R - I R R R/R/R S 

47 P.vul. R/R R R S R/R R S R R R R S S R/R S R S R S/S/S R 

 
a For better comparison the data was also sorted for different genotypes detected and afterwards clustered for species. 



c) Susceptibility testing according to CLSI standards at the Department of Laboratory 
Medicine, Robert-Bosch-Hospital, Stuttgart, Germany. R, resistant; S, susceptible; I, 
intermediate; -, not tested. 
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24 E.sak.   R/R R R S R R R I I I S S - - R/R S I R - S/S 

55 K.oxy. R/R R R R/- R R R R R R S S - - R/R S R R - S/S 

25 K.spec. -/- - - - - - - - - - - - - - - - - - - -/- 

52 K.oxy. R/R I R R R R R R R R S S - - R/R I R R - R/R 

49 K.spec. R/- - R R R - - - R R - S - R R/S - R R - R/- 

20 E.coli R/R I R S/- R R R R R R R S - - S/S S S S - R/R 

33 E.coli R/R R R R/- R R R R R R R S - - R/R S R R - R/R 

48 E.coli R/R R R R R R R R R R R S - - R/R S R S - R/R 

30 E.coli R/R R R S/- R R R R R R R S - - R/R S R S - R/R 

32 E.coli R/R R R R R R R R R R R S - - R/R R R R - R/R 

22 K.pneu. R/R R R R R R R R R R R S -  R/R S R R - R/R 

50 K.pneu. R/R R R R R R R R R R R S S - R/R I R R - R/R 

21 K.ter. R/R R R R R R R R R R R S - - R/R S R R - R/R 

51 K.spec. R/- R R R R - - - R R - S - - R/R - R R - R/- 

56 E.coli R/- - R R/- R - - - R R - S - R S/S - R I - S/- 

46 E.coli R/R R R -/R R R R R R R R S S R R/R S R R - R/R 

44 E.coli R/R R R -/R R R R R R R R S - - R/R S R R - R/R 

53 E.coli R/R R R R/R R R R R R R R S - - R/R S R R S R/R 

31 E.coli R/R R R -/R R R R R R R S S - R R/R R R R - R/R 

54 C.freu. R/- R R - R - - - R R - S - - S/S - S S - S/- 

62 K.pneu. R/- R R - R - - - S I - S - - S/S - R R - S/- 

23 R.aqu. R/S S- R S R R R S S S S S - - S/S S S- S - S/S 

 
a For better comparison the data was also sorted for different genotypes detected and afterwards clustered for species. 
 
 
Abbreviations for antibacterial agents: AMC, amoxicillin-clavulanic acid; AMK, amikacin; 
AMX, ampicillin; CAZ, ceftazidime; CEC, cefaclor; CFZ, cefazolin; CIP, ciprofloxacin; 
CPD, cefpodoxime; CRO, ceftriaxone; CTX, cefotaxime; CXM, cefuroxime; DOX, 
doxycycline; FEP, cefepime; FOF, fosfomycin; FOX, cefoxitin; GEN, gentamicin; IMP, 
imipenem; LEV, levofloxacin; MER, meropenem; MEZ, mezlocillin; MXF, moxifloxacin; 
NIT, nitrofurantion; PIP, piperacillin; PIP-SUL, piperacillin-sulbactam; SAM, ampicillin-
sulbactam; SXT, trimethoprim-sulfamethoxazole; TET, tetracycline; TOB, tobramycin; TZP, 
piperacillin-tazobactam. 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S1 (supplementary material): Enlarged chip layout. Schematic representation of the 
modular layout of the oligonucleotide microarray. The areas specific for the different 
lactamase genes and the different subgroups of the CTX-M type genes are labeled. 
Theoretical perfect matches after hybridization with TEM-1, SHV-1, CTX M 1, CTX-M-2, 
CTX-M-8 and CTX-M-9 respectively are highlighted in dark blue.  


