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Abstract 

The whole genome shotgun sequence of a soil-borne Bacillus velenzensis strain L194 known 

as a biological control agent is presented in this study. The genome sequence of this strain 

enhances current genomics resources of Bacillus species and gives insights to genes required 

for their mechanisms of action. 

Introduction 

Many microorganisms have the ability to boost plant development, and microbial products that 

improve plant health and growth have been developed and marketed for public consumption. 

Marketed microbial products are derived from one of the most described bacteria belonging to 

Bacillus genus. Bacillus is a vast genus of Gram-positive bacteria that belongs to the Firmicutes 

phylum. They are rod-shaped, endospore-forming bacteria with aerobic or facultative anaerobic 

metabolism. One hundred and forty-two species of Bacillus have been discovered, with the 

number continually expanding (Logan and De Vos, 2009). Bacteria in this category are quite 

common because they can live in a wide range of ecological niches; they may be found in soil, 

water, and air, as well as on plant surfaces and rhizospheres, as well as in many extreme 

environments (Pignatelli et al., 2009; Connor et al., 2010). Some Bacillus strains promote plant 

growth through a variety of mechanisms, including biofertilization, which increases the plant's 

accessibility to primary nutrients such as nitrogen, phosphate, and potassium, phytostimulation 

via the production of phytohormones such as indole acetic acid (IAA), auxin, and ethylene, and 

biocontrol via the production of antimicrobial metabolites such as lipopetides (Yang et al., 
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2009 ; Ben Slimene et al., 2012) and volatiles organic compounds (Chaouachi et al., 2021; 

Marzouk et al., 2021). Furthermore, Bacillus species may generate spores, which helps this 

bacterial group to thrive under harsh environments (Hashem et al., 2019). 

Bacillus subtilis, Bacillus licheniformis, and Bacillus pumilus have been recognized as the 

“original members” of the genus Bacillus (Gordon et al., 1973). Fukumoto identified B. 

amyloliquefaciens, a soil-derived bacterium that generates liquefying amylase, for the first time 

in 1943 (Priest et al., 1987). Based on phylogenetic and phenetic data, B. amyloliquefaciens 

was later merged with the closely related B. licheniformis, B. pumilus, and B. subtilis as the “B. 

subtilis species complex” (Fritze, 2004). The extremely conserved character of the protein-

encoding sequences in the B. subtilis species complex was used to make this categorization 

(Chen et al., 2007). For many years, it was difficult to define these closely related species using 

traditional taxonomic markers like as morphology, physiological features, guanine-cytosine 

concentration, and phylogenetic analyses utilizing 16S rRNA gene sequencing. B. velezensis 

(strains CR-502T and CR-14b) was initially isolated from environmental samples in Spain 

(Ruiz-García et al., 2005). The bacteria were identified as Bacillus species and were closely 

related to Bacillus subtilis and Bacillus amyloliquefaciens based on phenotypic testing and 

phylogenetic analysis. Further DNA–DNA hybridization tests demonstrated that the new strains 

had less than 20% similarity with existing Bacillus species, indicating that they were a separate 

Bacillus species (Ruiz-García et al., 2005). Since the sequencing of 16S rRNA gene is not 

sufficient to distinguish between Bacillus species, the use of high-throughput genomic 

technologies can help to simplify this difficult procedure. In addition, the incorporation of 

genomic data analysis will aid in the prediction of essential genes involved in metabolic 

pathways produced by different Bacillus species. In this prospect, this study presents the draft 

genome sequence of B. velezensis strain L194 isolated from soil in Tunisia. This bacterial strain 

exhibits different type of lipopetides mainly iturins, surfactins and fengycins with long-chain 

fatty acids with a high antagonistic effect on Phoma medicaginis (Ben Slimene et al., 2012). 
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Material and Methods 

Bacterial isolation and whole genome sequencing 

The L194 strain was isolated from local soil at Borj Cedria situated at 25 km south of Tunis, 

Tunisia. 

Bacterial culturing, DNA extraction, genome sequencing and assembly were conducted by 

microbesNG according to their protocols https://microbesng.com/. The reads were trimmed 

using Trimmomatic version 0.39 (Bolger et al., 2014). Sequence reads were assembled into 

contigs using Quast software version 5.0.2 (Gurevich et al., 2013). The genomes were annotated 

with Prokka 1.14.3 (https://github.com/tseemann/prokka), protein coding features and tRNA 

were predicted using Prodigal version 2.6 (Hyatt et al., 2010) and rRNA was predicted by 

ARAGORN version 1.2 (Laslett and Canback, 2004). 

Results 

Genome properties 

The draft genome contains 3, 979,549 bp and a GC content of 46.39 %. The total number of 

genes identified for this strain includes 3796 protein-coding genes, 84 tRNA and a tmRNA. 

The results based on the ANI test and current taxonomic nomenclature revealed an identity over 

99 % of the submitted genome sequence to Bacillus with low identity to B. velezensis species 

(Table 1).  

Data availability  

This whole-genome shotgun sequence assembly was deposited at DDBJ/ENA/GenBank under 

accession number GCA_020685825.1. Raw sequence reads were deposited in the NCBI 

Sequence Read Archive under BioProject number PRJNA761700 and run number 

SRR16156570. 

Statement on continuing work  

The  datasets  are  being  shared  prior  to  formal  publication  and  should  be  considered 

preliminary.  We encourage and welcome feedback from the community.  Please get in touch 

with Dr. Naceur DJEBALI for more information.   
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Table 1. Summary statistics for Bacillus velenzensis strain L194 genome assembled from 

Illumina reads. 

Bacterial strain Bacillus velenzensis strain L194 

Source Soil 

Biosample SAMN21972334 

# contig s ≥1000 bp 27 

Largest contig 869582 

Total length 3974200 

GC (%) 46.39 

Mean coverage 49.7477 

N50 409545 

CDS 3796 

tRNA 84 

tmRNA 1 

GenBank Accession (Assembly) GCA_020685825.1 

GenBank Accession (Raw reads) SRR16156570 
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