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ABSTRACT Sewage has been established as a prime matrix for monitoring the emer-
gence and dissemination of etiologic agents and antibiotic resistance determinants in
a population. Here, we report the draft genomes and the acquired resistance genes of
11 antibiotic-resistant Serratia sp. isolates that were detected in samples from waste-
water treatment plants.

We noted the occurrence of multidrug-resistant (MDR) isolates that exhibited high
levels of resistance to colistin in sewage samples collected in Georgia, USA (1).

However, those isolates lacked an mcr amplicon (mcr-1 to mcr-9). To identify the strains
and their antibiotic resistance determinants, we selected 11 isolates for whole-genome
sequencing.

The strains were isolated from composite influent sewage and sediment sludge sam-
ples (1 L) from wastewater treatment plants. An aliquot from each sample (100 mL) was
spread onto RAPID'E.coli2 agar plates (Bio-Rad, USA) supplemented with 4 mg/mL colistin
(Sigma-Aldrich, USA) (1–4). The plates were incubated at 37°C under aerobic conditions for
24 h, and colonies showing a deep purple color and white circumference were selected.

After purification on RAPID'E.coli2 agar as described earlier, colonies were trans-
ferred with inoculation loops and suspended in the buffer supplied in the QIAamp
DNA minikit (Qiagen, USA) to isolate genomic DNA as described in the manufacturer’s
protocols. The DNA was quantified using the Qubit double-stranded DNA (dsDNA)
broad-range (BR) assay kit (Invitrogen, USA) (5, 6). The Nextera XT DNA library prepara-
tion kit and the Qubit dsDNA high-sensitivity (HS) assay kit (Invitrogen) were used to
prepare and determine the concentrations of the sample libraries, respectively (7). The
libraries were diluted, denatured according to Illumina protocol A (8), and loaded into
the MiSeq reagent cartridge (MiSeq reagent kit v2, 300 cycles) (7). Sequencing was per-
formed using the paired-end sequencing strategy (2 � 250 bp) with a MiSeq sequencer
(Illumina, USA). Low-quality reads were removed with Trimmomatic v0.36 (9). The lead-
ing 3 nucleotides and the trailing 3 nucleotides were removed from the reads, and a
4-nucleotide sliding window was used to also remove nucleotides from the 39 ends
when the average Phred score dropped below 20. Reads shorter than 75 bp were dis-
carded. Draft genome sequences were assembled from trimmed and filtered reads using
the –careful option in SKESA v2.4.0 (10). Contigs shorter than 200 bp were discarded,
and the quality of the draft genome was evaluated with QUAST v4.5 (11). The assemblies
were annotated using PGAP v5.2 (12). The identity of the isolates was determined using
the ribosomal multilocus sequence typing (rMLST) database (13). Acquired antibiotic re-
sistance genes and the plasmid types were identified using the ResFinder v4.1 and
PlasmidFinder v2.1 databases, respectively (14, 15). Default parameters were used for all
software unless otherwise specified.
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Analysis using rMLST showed that the isolates matched 100% with Serratia marcescens
(16). However, the average nucleotide identity data (NCBI GenBank) showed that the best-
matching type strain assembly (GCA_008364245.1) was Serratia nevei, a novel species
described in 2020 (17). Serratia spp. are intrinsically resistant to ampicillin and amoxicillin
(with or without b-lactamase inhibitors), first-generation cephalosporins, macrolides, and
colistin, which explained the high colistin resistance exhibited by the isolates, as well as
their resistance to other antibiotics (Table 1). The isolates carried three antibiotic resist-
ance genes, namely, aac(69)-Ic, blaSRT-2, and tet(41), and the IncFII(Yp) plasmid.

The draft genome sequences shed light on the resistance of circulating Serratia spp. and
the role of sewage as a sink for antibiotic-resistant bacteria and resistance determinants.

Ethics approval was not required for this study.
Data availability. The raw sequences and the assembled genome sequences for

the analyzed strains were deposited in GenBank. The accession numbers for all of the
sequences are listed in Table 1.
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