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ABSTRACT Surface waters are a major source for drinking water production. Therefore,
it is essential to examine microbial processes within the water bodies, such as mass prolif-
erations of coliform bacteria. Here, we report the draft genome sequences of Enterobacter
spp., Lelliottia spp., and Serratia spp. isolated from drinking water reservoirs and lakes.

Worldwide, surface waters such as lakes and drinking water reservoirs are major sour-
ces for drinking water production. In recent years, high concentrations of coliform

bacteria have been observed during the summer months, with Enterobacter spp. and
Lelliottia spp. forming “coliform blooms,” whereas Serratia spp. dominate in winter (1–3). As
coliform bacteria occasionally overcome treatment and reach drinking water, further
research is needed with regard to their hygienic relevance and their capability to proliferate
in these oligotrophic environments (3). Traditionally regarded as fecal indicator bacteria, co-
liform bacteria also occur naturally in water, plants, and soil (4–6). Toward this end, whole-
genome shotgun sequencing of 21 coliform bacteria isolates was performed (Table 1).

Coliform bacteria were isolated from 2014 to 2019 during coliform mass prolifera-
tions from drinking water reservoirs and lakes in Germany using Colilert-18/Quanti-
Tray tests (IDEXX Laboratories, Westbrook, ME, USA) according to ISO 9308-2 (7). To
obtain single colonies, liquid from wells was transferred onto heterotrophic plate count
agar plates (Merck KGaA, Darmstadt, Germany), recommended by German regulations
(Deutsches Einheitsverfahren), and incubated for 24 h at 36°C. Bacterial isolates were
picked and transferred to fresh heterotrophic plate count agar plates, where they were
incubated under the same conditions as before. Genomic DNA of pure cultures, grown
on these agar plates, was extracted using a FastDNA spin kit for soil (MP Biomedicals,
Santa Ana, CA, USA) and quantified using a Qubit fluorometer (Invitrogen, Carlsbad,
CA, USA) according to the manufacturer’s instructions.

Preparation of sequencing libraries was performed using a DNA prep kit (Illumina). The
draft genomes were sequenced by 150-bp paired-end sequencing on an Illumina NextSeq
1000 instrument using NovaGene (Illumina). Reads were trimmed using Cutadapt v1.16.6 (8)
and quality controlled using FastQC v0.72 (https://github.com/s-andrews/FastQC). High-
quality sequence reads were assembled de novo using Unicycler v0.4.6.0 (9), which includes
SPAdes v3.12.0 (10). Annotation was carried out using RASTtk v2.0 (11, 12) and the NCBI
Prokaryotic Genome Annotation Pipeline (PGAP) v5.0 (13, 14). Phylogeny for exact identifica-
tion was conducted with the codon tree pipeline in PATRIC v3.6.9 (15, 16), which uses sin-
gle-copy cross-genus protein families and analyzes aligned proteins and coding DNA from
single-copy genes using RAxML v8.0.0 (17). Default parameters were used for all software
unless otherwise noted. Genome size and further information are presented in Table 1.

Antibiotic resistance genes were analyzed using the Comprehensive Antibiotic
Resistance Database (CARD) v3.0.3 within PATRIC’s specialty gene table (18). Several
multidrug-resistant efflux pumps (e.g., AcrAB, AcrAD, EmrAB, MacAB, and MdtABC) and
antibiotic resistance genes (e.g., b-lactamase class C [ampC]) were found in all of the
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genomes. Homologues of the antimicrobial peptide resistance gene dlt, commonly
known from Gram-positive bacteria (19), were present in the Enterobacter genomes.

Further analysis of the genomes of coliform bacteria from drinking water reservoirs
will increase our knowledge about their hygienic relevance, their ecology, and their
ability to proliferate in oligotrophic environments.

Data availability. The whole-genome shotgun projects and the raw sequence
reads have been deposited at DDBJ/ENA/GenBank under the accession numbers listed
in Table 1. They belong to BioProject PRJNA680915. For all sequences, the first versions
are described in this paper.
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