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ABSTRACT Brochothrix thermosphacta is an important meat spoilage bacterium.
Here we report the genome sequences of two strains of B. thermosphacta isolated Received 30 October 2017 Accepted 3
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rochothrix thermosphacta, a Gram-positive psychrotrophic bacterium associated 5:€01357-17. https//doiorg/10.1128/genomeA
with the nonproteolytic spoilage of meat, poultry, and seafood, contributes to 01357-17.
spoilage in aerobically packed products and is a dominant microorganism in modified This is a work of the U.5. Government and is
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atmosphere- and vacuum-packaged products (1, 2). Despite the significant economic e
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organisms is lacking. Draft genomes of a few B. thermosphacta strains have been George Paoli@ars.usda.gov.

published recently (3), but no complete genome is currently available. Here, we report
the complete genome sequences of two strains of B. thermosphacta.

B. thermosphacta was the bacterial species most frequently isolated from ground
chicken samples in our previous study on the nonspecific binding of food-associated
microbial flora to immunomagnetic microspheres (4). Two distinct morphotypes were
described based on their growth in 96-well microtiter plates; cells of strain Bl settled
toward the bottom of the wells as an amorphous cellular mass, while strain Bll grew as
a suspension of large globular aggregates (4, 5).

In conjunction with studies of the unusual growth phenotype exhibited by strain B,
the complete genome sequences of both strains Bl and BIl were determined. Long
fragments of genomic DNA (gDNA) were prepared by using the procedure of Neumann
et al. (6) and further purified using the Genomic-tip 500/G (Qiagen). Single-molecule
real-time (SMRT) sequencing and de novo genome assembly were done at the Univer-
sity of Delaware Sequencing and Genotyping Center using the PacBio RS Il SMRT DNA
sequencing system (Pacific Biosciences, Menlo Park, CA) and HGAP Assembly.3 soft-
ware, respectively.

Assembly of the B. thermospacta Bl and Bll genomes resulted in single contigs of
2,647,794 bp (36.4% GC content) and 2,603,084 bp (36.5% GC content), respectively.
Sequence coverages were 109X and 108X for strains Bl and BII, respectively. The
B. thermosphacta Bl and BIl genomes shared high degrees of sequence similarity to
each other (OrthoANI [7] value, 99.96%) and to the reference strain DSM 20171 (99.16%
and 99.15%, respectively). An automated annotation using Rapid Annotations using
Subsystems Technology (RAST) (8) revealed 2,424 protein-coding sequences (CDSs) and
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86 tRNAs in the Bl genome and 2,365 CDSs and 85 tRNAs in the Bll genome. In addition,
both genomes contained 9 copies of the 16S rRNA genes.

Comparative analysis of the two genomes using Mauve (9) and results of analysis for
prophage regions using PHAST (10) revealed that the difference in genome sizes
(44.7 kb) is primarily due to the presence of mobile genetic elements. Strain Bl contains
two prophage insertions (33.9 kb and 47.9 kb) that are absent in strain Bll, while strain
BIl carries 10 additional loci encoding intact or partial transposases, as well as a
degenerate prophage region (16.4 kb) not present in strain Bl. Neither of the two
prophages in the Bl genome was present in the previously reported B. thermosphacta
draft genomes (3), nor were these prophages previously described by Kilcher et al. (11)
in a study of Brochothrix phage genomes.

The complete genome sequences of B. thermosphacta strains Bl and Bl will provide
a foundation for a better understanding of the contribution of this species to meat
spoilage and serve as reference sequences on studies of the unique growth properties
observed in strain BIl.

Accession number(s). The genome sequences for Brochothrix thermosphacta strains
Bl and BIl were deposited in DDBJ/ENA/GenBank under the accession numbers
CP023483 and CP023643, respectively.

ACKNOWLEDGMENTS

This research was supported by the U.S. Department of Agriculture, Agricultural
Research Service (project 8072-42000-076-00D).

We thank Kate Qin Zhao of ProteinCT Biotechnologies and Xinmin Zhang of
Biolnforx for assistance with the genome assembly and GenBank submissions.

Mention of trade names or commercial products in this article is solely for the
purpose of providing specific information and does not imply recommendation or
endorsement by the U.S. Department of Agriculture.

REFERENCES

geneme/\ nnouncements

1. Doulgeraki Al, Ercolini D, Villani F, Nychas GJE. 2012. Spoilage microbiota 7. Lee |, Kim YO, Park SC, Chun J. 2015. OrthoANI: an improved algorithm

associated to the storage of raw meat in different conditions. Int J Food
Microbiol 157:130-141. https://doi.org/10.1016/j.iffoodmicro.2012.05.020.

. Remenant B, Jaffrés E, Dousset X, Pilet MF, Zagorec M. 2015. Bacterial

spoilers of food: behavior, fitness and functional properties. Food Mi-
crobiol 45:45-53. https://doi.org/10.1016/j.fm.2014.03.009.

. Stanborough T, Fegan N, Powell SM, Tamplin M, Chandry PS. 2017.

Insight into the genome of Brochothrix thermosphacta, a problematic
meat spoilage bacterium. Appl Environ Microbiol 83:e02786-16. https://
doi.org/10.1128/AEM.02786-16.

. Irwin PL, Nguyen LH, Chen CY, Paoli GC. 2008. Binding of nontarget

microorganisms from food washes to anti-Salmonella and anti-E. coli
0157 immunomagnetic beads: most probable composition of back-
ground Eubacteria. Anal Bioanal Chem 391:525-536. https://doi.org/10
.1007/500216-008-1959-2.

. Irwin P, Nguyen L, He Y, Paoli G, Gehring A, Chen CY. 2014. The near-

quantitative sampling of genomic DNA from various food-borne Eubacteria.
BMC Microbiol 14:326. https://doi.org/10.1186/512866-014-0326-z.

. Neumann B, Pospiech A, Schairer HU. 1992. Rapid isolation of genomic

DNA from Gram-negative bacteria. Trends Genet 8:332-333. https://doi
.org/10.1016/0168-9525(92)90269-A.

Volume 5 Issue 47 e01357-17

and software for calculating average nucleotide identity. Int J Syst Evol
Microbiol 66:1100-1103. https://doi.org/10.1099/ijsem.0.000760.

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma K,

Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman AL,
Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch GD,
Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 2008.
The RAST server: Rapid Annotations using Subsystems Technology. BMC
Genomics 9:75. https://doi.org/10.1186/1471-2164-9-75.

. Darling ACE, Mau B, Blattner FR, Perna NT. 2004. Mauve: multiple align-

ments conserved genomic sequence with rearrangements. Genome Res
14:1394-1403. https://doi.org/10.1101/gr.2289704.

. Zhou Y, Liang Y, Lynch KH, Dennis JJ, Wishart DS. 2011. PHAST: a fast

phage search tool. Nucleic Acids Res 39(Suppl 2):W347-W352. https://
doi.org/10.1093/nar/gkr485.

. Kilcher S, Loessner MJ, Klumpp J. 2010. Brochothrix thermosphacta bac-

teriophages feature heterogeneous and highly mosaic genomes and utilize
unique prophage insertion sites. J Bacteriol 192:5441-5453. https://doi.org/
10.1128/JB.00709-10.

genomea.asm.org 2


http://www.ncbi.nlm.nih.gov/nuccore/CP023483
http://www.ncbi.nlm.nih.gov/nuccore/CP023643
https://doi.org/10.1016/j.ijfoodmicro.2012.05.020
https://doi.org/10.1016/j.fm.2014.03.009
https://doi.org/10.1128/AEM.02786-16
https://doi.org/10.1128/AEM.02786-16
https://doi.org/10.1007/s00216-008-1959-2
https://doi.org/10.1007/s00216-008-1959-2
https://doi.org/10.1186/s12866-014-0326-z
https://doi.org/10.1016/0168-9525(92)90269-A
https://doi.org/10.1016/0168-9525(92)90269-A
https://doi.org/10.1099/ijsem.0.000760
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1101/gr.2289704
https://doi.org/10.1093/nar/gkr485
https://doi.org/10.1093/nar/gkr485
https://doi.org/10.1128/JB.00709-10
https://doi.org/10.1128/JB.00709-10
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

