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Draft genome sequences of 21 Bacillus sp. isolates from raw 
bovine milk
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ABSTRACT Members of the Bacillus genus are commonly used as probiotics in livestock 
production. We isolated several Bacillus strains from healthy dairy cattle. The role of these 
strains in mammary health is of interest. Here, we present 21 draft genome assemblies 
and annotations of Bacillus sp. isolated from fresh raw milk.
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M embers from the Bacillus genus, such as Bacillus subtilis, B. coagulans, B. cereus, 
and B. licheniformis, are commonly used as probiotics in livestock production (1–3). 

Bacillus probiotics can improve digestion, increase nutrient absorption, and reduce gas 
emissions (4–6). Some may also prevent bacterial infections. Members of the Bacillus 
genus can produce lipopeptides, surfactins, bacteriocins, and organic acids, each of 
which has antimicrobial activity (1).

Intramammary infections (IMIs) are common in dairy cattle (7). Evidence indicates that 
Bacillus sp. may have antagonistic effects against IMI pathogens and may be used to 
prevent IMIs. For example, feeding cattle B. subtilis decreased the incidence of IMIs (8). 
Bacillus sp. isolated from healthy cows can inhibit the growth of several gram-positive 
IMI pathogens in co-culture (9), and exopolysaccharides synthesized by Bacillus velezensis 
have anti-biofilm activity against Staphylococcus aureus (10). Although cross-species use 
of Bacillus probiotics is common (11), it is understood that host colonization is more 
successful if the probiotic strain was isolated from the species and host niche the 
probiotic aims to colonize. To develop bovine anti-IMI probiotics, we collected 21 Bacillus 
isolates from healthy Holstein dairy cows. Here, we present draft genome sequences of 
these isolates.

Raw milk was collected directly from a single healthy cow on the Macdonald campus 
farm of McGill University (45.41168, -73.94355). The milk was transferred to an Eppendorf 
tube and was centrifuged at 3,800 × g for 20 min (12). The supernatant was discarded, 
and the pellet was spread on modified plate count agar (Hardy Diagnostics, USA). 
Plates were incubated overnight at 37°C. Isolated colonies were differentiated based on 
phenotypic properties. Unique colonies were grown in Brain Heart Infusion (BHI) broth 
for 48 h at 37°C. Aliquots of 1 mL of bacterial culture were preserved by adding 15% 
glycerol (vol/vol) and were stored at −80°C. Each isolate was tentatively identified by 
Sanger Sequencing of the full-length 16S rRNA gene using the 8F (5′-AGAGTTTGATCCTG
GCTCAG-3′) and 1492R (5′-ACCTTGTTACGACTT-3′) primers.

Each −80°C stock solution was streaked onto a BHI agar plate and was incubated 
overnight at 37°C. A single colony was inoculated into 20 mL of BHI broth and was grown 
overnight at 37°C and 200 rpm. The DNeasy UltraClean Microbial Kit DNA was used to 
extract bacterial DNA from liquid cultures (Qiagen, USA). The Quant-IT dsDNA High-
Sensitivity assay (Invitrogen, USA) was used to assess the final DNA quantity. Sequenc
ing libraries were made using the Nextera DNA Flex Prep kit and were sequenced 
using the MiSeq benchtop sequencer and the MiSeq Reagent Kit v3 (2 × 300 bp) 
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(Illumina, USA). All software used default parameters unless otherwise noted. Reads were 
assembled using ProkaryoteAssembly (v. 0.1.6) (https://github.com/BFSSI-Bioinformatics-
Lab/ProkaryoteAssembly), filtering low-quality sequences with a Q-score <20. Following 
assembly, contigs with fewer than 1,000 bp were removed (Table 1). Quality of final 
assemblies was assessed with QualiMap (v. 2.2.2) (13). Gene annotations and predictions 
were performed using NCBI Prokaryotic Genome Annotation Pipeline (v. 6.7) (14). The 
annotation and functional assignment were validated using Rapid Annotations Subsys
tems Technology (RAST) kit (15). The completeness of the genome assemblies was 
assessed using Benchmarking Universal Single-Copy Orthologs (BUSCO v5) (16).
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