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Draft genome sequences of 14 Lacticaseibacillus spp. strains, 
representatives of a collection of 200 strains
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ABSTRACT Lactobacilli have a fundamental role in the food industry as starters and 
probiotics, therefore, requiring special attention concerning food safety. In this work, 14 
strains selected accordingly to their genetic fingerprint and physiologic characteristics 
are presented as representatives of a collection of 200 strains.
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L actobacilli are ubiquitous lactic acid bacteria and are of particular interest, given 
their significant presence in fermented and non-fermented foods and in the human 

commensal microbiota. Thanks to their long history of human use and consumption and 
their use as probiotics, they have been generally recognized as safe (1). However, despite 
the numerous possible beneficial effects reported in the literature (2), several cases of 
infections caused by these bacteria have been reported over time in immunodeficient 
subjects, likely due to the presence of virulence genes and antibiotic-resistance genes 
(3).

As recently stated by EFSA (European Food Safety Authority), the whole-genome 
sequencing constitutes an adequate tool to taxonomically characterize and carry out a 
risk assessment by verifying the presence of health concern factors in microorganisms 
intentionally used in the food chain (4). Therefore, this work aimed to provide the 
genome sequence of highly diverse representative strains to have the opportunity to 
clarify some specific genetic traits depending on the origin of the strains and associated 
with the virulence factors in the strictly connected species Lacticaseibacillus rhamnosus, 
Lacticaseibacillus paracasei, Lacticaseibacillus casei, and Lacticaseibacillus zeae recently 
reclassified (5, 6). These strains were selected as representative from a collection of 200 
strains that were characterized using RAPD (random amplification of polymorphic DNA), 
Rep-PCR (repetitive-element PCR), Sau-PCR, and MLST (multilocus sequence typing) 
based on stress-related genes. Taking into account all the techniques employed, the 
fingerprint analyses allowed to clusterize the strains on the bases of their genetic 
profile. One representative strain per each different genetic profile was selected for 
the whole-genome sequencing for a total of 14 strains (7–9). The culture collection was 
cryopreserved in MRS (De Man, Rogosa, and Sharpe) broth (Oxoid, Italy) and added 
with 20% glycerol until their use for the analysis. For the sequencing process, each 
freeze-dried strain was cultured in MRS broth at 30°C for 48 h. After centrifugation for 
5 min at 5,000 ×  g, the DNA was extracted using the phenol-chloroform method (10), 
and genomic libraries were constructed employing the TruSeq DNA PCR-Free LT Kit 
(Illumina, USA) using 2.5 µg of genomic DNA, which were fragmented with a Bioruptor 
NGS Ultrasonicator (Diagenode, USA), followed by size evaluation using Tape Station 
2200 (Agilent Technologies) (Table 1).

Library samples were loaded into a Flow Cell V3 600 cycles (Illumina, USA) according 
to the technical support guide. Draft genome sequencing was performed through the 
genomic platform consisting of a MiSeq (Illumina, UK), following the protocol of the 
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supplier (Illumina, UK). Fastq files of the 250-bp paired-end reads obtained from targeted 
genome sequencing of the isolated strains were used as input for genome assemblies.

The reads were analyzed and assembled with the WGA-LP pipeline (11) using the 
following tools included in the pipeline with default settings. The reads were qualita
tively trimmed (Phred >20), and the Illumina adapters were removed using Trimmomatic 
v0.39 (12), validating the results with FastQC v0.11.9 (13). The presence of any contam
ination was verified by Kraken2 v2.0.8-b (14). The assembly was made using SPAdes 
v3.15.2 (15), reordering the resulting scaffolds by aligning them with reference sequen
ces (L. casei 12A NZ_CP006690.1, L. paracasei ATCC334 NC_008526.1, and L. rhamnosus 
GG NC_013198.1) using Mauve v2.4.0 (16). The final quality of the assemblies was then 
evaluated by CheckM v1.1.3 (17), SamTools v1.10 (18), and Quast v5.0.2 (19). Functional 
annotation was carried out on the genomes using PGAP 2022-04-14.build6021 (20).
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