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ABSTRACT Here, we report the draft genome sequences of 3 Bacillus sporothermo-
durans strains isolated from ultra-high-temperature milk products in South Africa
and Brazil and the type strain MB 581 (DSM 10599). The genomes will provide valu-
able information on the molecular dynamics of heat resistance in B. sporothermo-
durans.

Bacillus sporothermodurans is a thermoresistant Gram-positive bacterium that can
produce highly heat-resistant endospores (HRS) capable of surviving ultra-high-

temperature (UHT) heat treatments (1, 2). First detected in UHT milk (3), it has
subsequently been isolated from other dairy products, including UHT cream, chocolate
milk, evaporated milk, and reconstituted milk (4). Furthermore, B. sporothermodurans
has been isolated from non-dairy-based foods, including Indian curry (5), as well as
from marine sources (6). After heat processing, the surviving spores may germinate and
grow in the stored milk (1). The spores of B. sporothermodurans grow at low levels
(�105 CFU/ml) and do not affect the pH of the milk (2); as a result, its presence may go
unnoticed. However, there are reports of B. sporothermodurans strains isolated in Brazil
causing significant proteolytic activity leading to UHT milk spoilage (7). If spoilage does
occur, though, there may be slight changes in color, off flavors, and the destabilization
of casein micelles (2). Consequently, the main concerns to the dairy industry are milk
quality, nonsterility of milk products, and biofilm formation in milk processing equip-
ment.

B. sporothermodurans strains SAD and SA01 were isolated from UHT milk produced
in South Africa, and B. sporothermodurans strain BR12 was isolated from UHT milk from
Brazil. The type strain B. sporothermodurans DSM 10599 was obtained from Leibniz
Institute DSMZ-German Collection of Microorganisms and Cell Cultures GmbH (DSMZ).
The enumeration and isolation of strains SAD and SA01 were undertaken as previously
described (8), with the substitution of plate count agar for brain heart infusion (BHI)
agar (Oxoid, UK). Single colonies of overnight fresh cultures of all four strains of B.
sporothermodurans were inoculated into BHI broth (Oxoid) and incubated at 37°C
for 72 hours. Genomic DNA was extracted using the ZR bacterial DNA miniprep kit
(Zymo Research, USA) and quantified using the Qubit instrument and double-
stranded DNA (dsDNA) broad-range (BR) assay kit (Life Technologies, USA). Multi-
plexed paired-end libraries were prepared using the Nextera XT DNA sample
preparation kit (Illumina, USA). Genome sequencing was carried out on an Illumina
MiSeq system. The paired-end reads (2 � 300 bp) were checked for quality and
trimmed and de novo assembled using the CLC genomics workbench version 9

Citation Owusu-Darko R, Allam M, de Oliveira
SD, Ferreira CAS, Grover S, Mtshali S, Ismail A,
Mallappa RH, Tabit F, Buys EM. 2019. Genome
sequences of Bacillus sporothermodurans
strains isolated from ultra-high-temperature
milk. Microbiol Resour Announc 8:e00145-19.
https://doi.org/10.1128/MRA.00145-19.

Editor David A. Baltrus, University of Arizona

Copyright © 2019 Owusu-Darko et al. This is
an open-access article distributed under the
terms of the Creative Commons Attribution 4.0
International license.

Address correspondence to Elna M. Buys,
elna.buys@up.ac.za.

Received 13 February 2019
Accepted 6 May 2019
Published 30 May 2019

GENOME SEQUENCES

crossm

Volume 8 Issue 22 e00145-19 mra.asm.org 1

https://orcid.org/0000-0002-7296-5085
https://orcid.org/0000-0001-7836-9295
https://doi.org/10.1128/MRA.00145-19
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:elna.buys@up.ac.za
https://crossmark.crossref.org/dialog/?doi=10.1128/MRA.00145-19&domain=pdf&date_stamp=2019-5-30
https://mra.asm.org


(Qiagen, Netherlands), with all low-quality (Q, �20) data filtered out. The resultant
contigs were submitted to GenBank, where gene annotation was implemented
using the NCBI Prokaryotic Genome Annotation Pipeline (PGAP) (9). The annotation
was further uploaded to Rapid Annotation using Subsystem Technology (RAST) for
subsystems�based annotation (10–12).

The four assembled genomes had an average G�C content of 38.6%. Overall,
genomes of B. sporothermodurans contain heat shock and hyperosmotic proteins
(including DnaJ, GrpE, and GroEL) that will have an influence on the heat resistance
and, consequently, the processing dynamics of food products. Additionally, all four
strains sequenced contain the biofilm matrix protein component TasA and its ho-
mologs, which have been shown to be the major biofilm matrix component (13),
especially in Bacillus subtilis. Ultimately, the whole-genome sequence of B. sporother-
modurans will help improve our understanding of the heat resistance of this bacterium
with the view of improving milk quality.

Data availability. The genome sequences of all four strains of B. sporothermodurans
are publicly available at NCBI GenBank under the BioProject accession number
PRJNA379529. Raw and trimmed sequencing reads have been deposited in the NCBI
SRA under the study accession number SRP188520. The GenBank and SRA accession
numbers are listed in Table 1. This announcement represents the first version of all four
genomes.
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