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ABSTRACT We report the whole-genome sequences and annotations of 42 Lactobacillales
isolated from commercial cucumber fermentations performed in North Carolina (n = 34)
and Minnesota (n = 9), USA. The isolates include representatives from 12 acid-producing
species.

Vegetable preservation is enabled by acidifying Lactobacillales. Lactiplantibacillus
plantarum, Lactiplantibacillus pentosus, and Levilactobacillus brevis prevail in com-

mercial cucumber fermentations, followed by Lactococcus, Weissella, Leuconostoc, and
Pediococcus species (1–3). Enterobacteriaceae and Enterococcaceae may also participate
in vegetable fermentations (3).

We present the genome sequences and annotations of 39 Lactobacillales isolated
from commercial cucumber fermentations conducted in 2009 and 2010 in North
Carolina (NC) and Minnesota (MN), respectively (3). These isolates were isolated from
fermentations at varied time points (1, 3, 7, 14, and 30 days) and two collection tank
depths (2 or 8 feet from the brine surface). Also included are L. pentosus strain LA0445,
isolated from an anaerobic cucumber fermentation in 1983 (4), its derivative MU0445,
which is deficient in malic acid decarboxylation (5), and L. plantarum strain T1R2b, iso-
lated in 2020 from a low-salt cucumber fermentation with an irregular slimy brine (6).
A similar slimy fermentation brine is produced by L. plantarum 3.2.8 (7).

All isolates were obtained from cucumber fermentation brines spiral plated on lac-
tobacilli de Man Rogosa and Sharpe agar (MRS), supplemented with 0.0001% cyclohex-
imide solution, and incubated at 30°C in anaerobic jars. The isolated colonies were
streaked onto MRS prior to preparing frozen stocks in MRS broth supplemented with
1.5% glycerol. Pure cultures were transferred to MRS broth from frozen stocks prior to
DNA extraction. The cultures were incubated at 30°C statically. DNA extraction was
conducted using the Promega Wizard high-molecular-weight (HMW) extraction kit
(Madison, WI). Whole-genome sequencing was performed by CosmosID (Rockville,
MD). Most samples were sequenced on an Illumina NextSeq 550 platform (San Diego,
CA), producing paired-end reads with a maximum length of 150 bases. Libraries for
Illumina reads were prepared using the Illumina Nextera XT kit. In an earlier effort, iso-
lates L. plantarum 3.2.8 and L. pentosus LA0445 were sequenced on a Thermo Ion S5 XL
sequencer (Waltham, MA) with an average read length of 200 bp, using the Thermo
Fisher Ion Xpress Plus fragment kit for the preparation of libraries. All libraries were
assessed for quantity with Qubit (Thermo Fisher Scientific). The raw sequence data
were trimmed for adapters and low-quality bases using BBDuk (https://sourceforge
.net/projects/bbmap) with standard parameters (phred quality trimq = 22 and mini-
mum length minlen = 36).

Initial assembly and annotation were performed using PATRIC (8). De novo assembly
was performed using Unicycler version 0.4.8 (9) with a minimum contig cutoff of 300.
Quality assessment of the assemblies was performed using QUAST version 5.0.2 (10),
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SAMtools version 13 (11), and Pilon version 1.23 (12). The assembled genomes were
annotated using RASTtk (13). The closest reference genomes were identified using
Mash/MinHash with the PATRIC database (14). Upon submission to GenBank
(BioProject accession number PRJNA674638), the assemblies were reannotated using
the NCBI Prokaryotic Genome Annotation Pipeline (15). Default parameters for soft-
ware were used except when noted.

A diverse range of Lactobacillales were detected in both culturing sources.
Data availability. The GenBank and Sequence Read Archive (SRA) accession num-

bers for each sequence are included in Table 1.
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