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A Corrigendum on

First Report of Coexistence of blagrg-1 and blanpm-1 P-Lactamase Genes as Well as
Colistin Resistance Gene mcr-9 in a Transferrable Plasmid of a Clinical Isolate of
Enterobacter hormaechei

by Ai, W., Zhou, Y., Wang, B., Zhan, Q., Hu, L., Xu, Y., Guo, Y., Wang, L., Yu, F., and Li, X. (2021).
Front. Microbiol. 12:676113. doi: 10.3389/fmicb.2021.676113

In the original article, there were two errors in the main text. The sentence “The conjugation
frequency was calculated as the number of transconjugants per recipient” should have read “The
conjugation frequency was calculated as the number of transconjugants per donor cell.”

A correction has been made to Materials and Methods, Conjugation Experiment:

“The horizontal transferability of blaspo—1, blanpm—1, and mcr-9 was examined using
conjugation assay. The E. hormaechei 1575 was used as donor strain, and the E. coli EC600
(rifampicin-resistant) was used as the recipient strain. The donors and recipients were cultured
to the logarithmic phase (OD600 = 0.4-0.6), mixed in a 1:1 ratio, centrifuged at 8,000 g for 1 min,
and resuspended them in 20 1 of Luria Bertani (LB) broth. The resuspension was spotted on the LB
plates and incubated overnight at 37°C. The spots were then transferred to 15-ml centrifuge tubes
and washed with 3 ml of LB broth. Subsequently, the serial dilutions were plated onto MH agar
plates containing cefotaxime (8 jLg/ml) and rifampicin (200 pg/ml). The donor cells and recipient
cells were used separately as controls to ensure the effectiveness of the screening plate antibiotics.
All transconjugants were confirmed by PCR for the presence of blaspo—1, blanpm-—1, and mcr-
9 genes. Transconjugants were subjected to susceptibility assays. The conjugation frequency was
calculated as the number of transconjugants per donor cell.”

In addition, the sentence “The blasro—1 was located in an IS26 integron” should have read “The
blagro—1 was located in an IS26 composite transposon.”
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A correction has been made to Discussion,
second paragraph:

“Previous studies showed that multiple resistance transfer
of plasmids could result from rare gene capture events
mediated by different mobile genetic elements, clustering, and
combinatorial evolution of resistance genes and related mobile
elements (Partridge and Tsafnat, 2018). Through the WGS and
comparative genomics, we clarified that the key to mediating
the antibiotic resistance of this strain was the p1575-1 resistant
plasmid. The p1575-1 identified in this study was an IncHI2
conjugative plasmid, representing one of the most frequently
encountered plasmid types in Enterobacteriaceae (Carattoli,
2009). Notably, IncHI2 plasmids are also broad-host-range,
large (>250kb) conjugative plasmids that mobilize metal and
drug resistance genes within gram-negative pathogens (Bertrand
et al., 2006; Novais et al., 2006; Roy Chowdhury et al., 2019).
Meanwhile, IncHI2-ST1 plasmids always contributed to the
dissemination of carbapenemase-encoding genes and are also
reported frequently to play a critical role in the evolution of
complex resistance phenotypes within disease-causing strains
of Enterobacteriaceae (Roy Chowdhury et al., 2019). Moreover,
IncHI2 plasmids contain the conjugal transfer gene regions tral
and tra2, likely contributing to the spread of resistance in the
environment (Sherburne et al., 2000). In this study, we analyzed
the conjugative modules of the p1575-1 plasmid and evaluated
its mobility with conjugation assay. Like the classical IncHI2
plasmids, the p1575-1 plasmid held a complete conjugative
system, and the conjugation frequencies ranged from 0.5 X
107% to 2 x 107 per donor cell. The IncHI2-type conjugative
plasmids harboring mcr-9 were also discovered previously, and
the conjugation frequencies of those plasmid were 10~% (Lin
et al, 2020) or 2.03 x 1077 (—5.42 x 107®) (Cha et al,, 2020),
which were similar to our findings. Through the analysis, we
identified the complete conjugative modules on the plasmid
p1575-1, strongly suggesting that p1575-1 could be transferred
autonomously. In addition to the conjugative plasmids, the
capture, accumulation, and dissemination of resistance genes are
largely due to the actions of mobile genetic elements, including
insertion sequences, transposons, gene cassettes, and integrons.
In this study, we found that all these three resistance genes
were flanked by several mobile elements. The blaspo—; was
located in an IS26 composite transposon. IS6 family elements
IS26 have played a pivotal role in the dissemination of resistance
determinants in Gram-negative bacteria; thus, blagro—; held
the potential to transfer to other strains. AmpR, a class of
DNA-binding regulatory protein, belongs to the LysR family of
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