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Exploration and research of rapidly identifying escherichia coli and detecting
ESBL s strains by matrix-assisted laser desor ption ionization-time
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ABSTRACT: Objective The strains of Escherichia coli was tested by matrix-assisted laser desorption
ionization-time of flight mass spectrometry (MALDI-TOF MS). ESBLs strains were distinguished, and
different type ESBLs strains was differentiated by clustering analysis. Feasibility of identification was explored
by MALDI-TOF MS for E.coli and ESBLs strains. Methods Peptide mass fingerprints were obtained via
collecting mass spectrometric data of 47 E.coli. Their species were identified by biotyper sortware, and drug
resistance results were studied. ESBLs strains of E.coli were researched by clustering analysis. Feasibility of
identification was confirmed by MALDI-TOF MS for E.coli and ESBLs strains. Results The identification
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results were coincident with conventional method and PCR method. There were 9 ESBLs stains in 10 E.coli
that were prompted for ESBLs strains by MALDI-TOF MS. It had good distinguishing capability for OXA type
ESBLs E.coli by cluster analysis. Conclusion E.coli strains could be rapidly, accurately identified by
MALDI-TOF MS, and there was a certain screening capacity for ESBLs strains.
KEY WORDS: Escherichia coli; extended spectrum S-Lactamases; detection; matrix-assisted laser desorption
ionization-time of flight mass spectrometry
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Tablel PCR primer sequence of identification and ESBL s genesfor E.coli
‘ (5-3) ) Amplified Annealing
Target gene Primer sequences(5'-3") fragment temperature References
CTX-M-1-F F-AGGCTGGGTGAAGTAAGTGA 781 bp 57°C [8]
CTX-M-1-R R-AAGACTGGGTGTGGCATTGA
CTX-M-2-F CGA CGCTACCCCTGC TATT 552 bp 52°C [9]
CTX-M-2-R CCA GCG TCA GAT TTT TCA GG
CTX-M-9-F F-TCACAGCCCTTCGGCGATGATTCT 876 bp 57°C [8]
CTX-M-9-R R-ATGGTGACAAAGAGAGTGCAACGG
CTX-M-8-F ACA TCG CGT TAA GCG GAT 677 bp 52°C [9]
CTX-M-25/26-F GCA CGA TGA CAT TCG GG 327 bp 52°C [9]
CTX-M-8/25/26-R AAC CCA CGA TGT GGG TAG C
OXA F-GCAGCGCCAGTGCATCAAC 198 bp 57°C [10]
R-CCGCATCAAATGCCATAAGTG
E.coli Ec0223-ATCAACCGAGATTCCCCCAGT 232 bp 57°C [11]

16S~23SrRNA

Ee0455-TCACTATCGGTCAGTCAGGAG
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Table2 Theresultsof testing ESBLs strains of E.coli by disk diffusion and PCR

Drug-resistant

Drug-resistant genetype

Drug-resistant

Drug-resistant genetype

phenotype phenotype

1 + CTX-M-9 25 + CTX-M-9

2 + CTX-M-1 26 + CTX-M-1

3 27

4 28 + CTX-M-1

5 29 + CTX-M-9

6 30 + CTX-M-9

7 + CTX-M-1 31 + CTX-M-9, OXA
8 + CTX-M-1, CTX-M-9 32 + CTX-M-9

9 + CTX-M-1, CTX-M-9 33 + CTX-M-9

10 34 + CTX-M-1

11 35

12 36

13 37 + CTX-M-9, OXA
14 + CTX-M-9 38 + CTX-M-1, CTX-M-9
15 + CTX-M-1, OXA 39 CTX-M-1, OXA
16 40 + CTX-M-1, OXA
17 + CTX-M-1, CTX-M-9 41 + CTX-M-1

18 42 + CTX-M-1, OXA
19 43 + CTX-M-9
20 44
21 CTX-M-9 45 + CTX-M-1, CTX-M-9
22 46 + CTX-M-1, OXA
23 47
24 + CTX-M-1
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Fig. 2 Peptide mass fingerprints of 47 strains of E.coli
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Fig. 3 Cluster analysis of mass spectral finger prints of 48 E.coli strains
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