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Genome and resistance mechanism analysis of multidrug-resistant Citrobacter freundii”
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Abstract: Objective To analyze the whole genome of multidrug resistant Citrobacter freundii and to pro-
vide a basis for the study of its drug resistance mechanism. Methods The fecal samples were screened with
MH medium containing meropenem, strains were identified and drug susceptibility tested by BD Phoenix100
automatic microbial identification apparatus. The total DNA of drug-resistant bacteria was extracted for sec-
ond-generation sequencing and bacterial multi-site sequence typing (MLST). The components and function of
the plasmids were detected by whole genome sequence analysis. Compared with the reference plasmid, plasmid
conjugation transfer assay was used to analyze the transmission of drug-resistant plasmid. Results One strain
of multidrug-resistant Citrobacter freundii was isolated from 413 fecal samples. The resistance rate of the
strain to cephalosporins,carbapenems and compound sulfa methoxazole was 100% ,and and it showed different
degrees of resistance to amtronam, ciprofloxacin,levofloxacin and gentamicin. The drug-resistant Citrobacter
freundii of MLST type was ST22. The strain contained 5 412 genes,including 367 drug-resistant genes,inclu-
ding carbapenem enzyme resistance genes, AmpC enzyme genes, macrolide resistance genes, aminoglycoside
resistance groups,quinolone resistance genes,etc. The whole genome analysis of the plasmid showed that the
plasmid contained carbapenem resistance genes blaNDM-1 and blaSHV12. The plasmid had high homology
with Entero bacter cloaca strain ECN49 and Klebsiella pneumoniae pA575-NDM. Plasmid conjugation experi-
ments showed that blaNDM-1 and blaSHV-12 could be transferred by plasmid. Conclusion One of the main
causes of drug resistance of Citrobacter freundii is that it contains blaNDM-1,blaSHV-12 and other resistance
genes,and the resistance can be transferred horizontally through the plasmid.
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