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Antimicrobial resistance in enterobacteriaceae: What is new from my center?
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16S rRNA methyltransferases (16S RMTases) and New Delhi metallo-beta lactamases (NDMs) are the emerging mechanisms 
of resistance. We investigated 16S RMTases (armA and rmtA-E) conferring high level aminoglycoside resistance and NDMs 

among different Enterobacteriaceae species. High level aminoglycoside resistance was transferred to recipient Escherichia coli by 
electroporation from isolates that were negative for known 16S RMTase genes. Cloning and subsequent sequencing identified 
novel methyltransferase gene, rmtF on ~4.6 kb DNA fragment. Primers developed based on sequence analysis were applied to 
all aminoglycoside resistant strains and novel rmtF was identified. RmtF-bearing strains were further characterized for blaNDMs. 
blaNDMs were expressed in E. coli and carbapenem hydrolyzing abilities were determined. High-level aminoglycoside resistance 
was detected in 205 (14%) of 1464 isolates. ArmA, RmtB, RmtC and novel rmtF were identified in 46%, 20%, 27% and 24.4% 
isolates respectively; 59% 16S RMTases-bearing strains possessed blaNDM. Total 57 blaNDM positive isolates were sequenced; 13 
strains that differed from blaNDM-1 were termed as NDM variants. Distributions of NDM variants were NDM-5 in two, NDM-6 
in eight and NDM-7 in three isolates. blaNDM, 16S RMTases and blaAmpC were also found located on the same plasmids of >100 
kb in different combinations. blaNDM expressed in E. coli showed carbapenem resistance in the following order: NDM-7>NDM-
5>NDM-6=NDM-1. The study suggests that the molecular epidemiology of 16S RMTases and NDMs in Enterobacteriaceae is 
rapidly evolving. High prevalence of RmtF and other 16S RMTases in association with NDM and other resistance genes on the 
same plasmid are the emerging threat to human health.
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