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Draft genome sequence of Bacillus anthracis strains, isolated
from soil samples from a historic tannery site in Upper Austria
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ABSTRACT In this announcement, we present the draft genomes of four Bacillus
anthracis isolates, MH-MFM, MH-VW, MH-PR, and MH-JJ, originating from soil samples
retrieved from a sludge disposal site of a historic tannery site in Upper Austria.
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acillus anthracis, a gram-positive, spore-forming bacterium of the Bacillus cereus
B group, causes the zoonotic disease anthrax and can remain viable in soil for decades.
Such sites threaten veterinarian and public health. As the last outbreak of anthrax in
Austria occurred at a pasture site in Tyrol in 1988, historic anthrax loci may be a concern
for prospective disease monitoring. Soil samples were taken using a hand auger at an
abandoned tannery in Upper Austria and were screened for B. anthracis by cultivation
on semi-selective agar plates (1). Single colonies of isolates, classified as B. anthracis
after confirmation of the presence of B. anthracis-specific markers by real-time PCR
assays (2, 3), were stored using Microbank (Pro-Lab Diagnostics Inc., Canada). Canonical
single-nucleotide polymorphism-based genotyping revealed that all four isolates belong
to A.Br.064, previously not yet associated with Austria (1).
For whole genome sequencing (WGS) analysis, B. anthracis isolates were retrieved
from Microbank and grown on Stdl agar (Merck KGaA, Germany) at 37°C. DNA from
colonies was isolated using the MasterPure Total DNA/RNA Purification kit (Lucigen
Middleton, USA) with a pre-lysis step using 24,839 U of Ready-to-Lyse lysozyme solution
(Lucigen Middleton, USA) for 60 minutes at 37°C.
lllumina paired-end sequencing was performed using ILMN DNA LP (M) tagmentation
(24 Samples, IPB) for library preparation and the MiniSeq Mid Output Kit (300 cycles)
on the MiSeq system (lllumina, USA). The run produced 4.64 GB with an average Q30
of 91.57 GB. Nanopore single-end sequencing was performed from the same DNA Editor David A Baltrus, The University of
extract using SQK-LSK109 chemistry on an R10.4.1 flow cell on the MinlON system ArizonaPlant Sciences, Tucson, Arizona, USA
(Oxford Nanopore Technologies, UK), running system software MinKNOW 23.07.8 for the Address correspondence to Monika Ehling-Schulz,
generation of long reads for hybrid assembly. The library (run time: 50 h) resulted in monika.ehling-schulz@vetmeduni.acat.
1.19 million reads, with estimated 2.83 Gb and 6.51 kb N50. Base calling was performed
using fast mode with 400 bps settings.
MinlON raw reads were assembled using FLYE v.2.9.2-b1786 (4). lllumina raw reads e thefundingtable onp.3.
were mapped against the assembled FLYE output using BWA v.0.7.17-r1188 (5) resulting See the companion article at https:/doi.org/
in a hybrid assembly for chromosome, pXO1, and pXO2, respectively. The raw hybrid 10.1128/aem.01732-24.
assembly was polished using Pilon v.1.24 (6). Ragtag v.02.01.00 (7) was used for Received 28 August 2024
reference-guided assembly to polish assemblies and reduce the number of contigs Accepted 25 October 2024
(see Table 1) to three (according to chromosome, plasmids pXO1 and pX02). Default ~ Published 5 March 2025
parameters were used for all software. Copyright © 2025 Mayerhofer-Rochel et al. This is an
The polished replicons, corresponding to the chromosome and plasmids pXO1 and ~ open-access article distributed under the terms of
pX02, were subjected to CheckM v.01.02.02 (8), BUSCO v.05.02.2002 (9) with baciallales the Creative Commons Attribution 40 International
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marker, Geneious Prime v.2023.1.2, and PGAP V2023-10-03.build7061 (10) for a check of
completeness, contamination, GC content, and protein coding sequence estimate (Table
1). The 5.2 MB chromosomes were submitted to the pubMLST database (11) to confirm
the species classification of B. anthracis.

ACKNOWLEDGMENTS

The authors would like to thank Valerie Wagner and Tatjana Svoboda (Vetmeduni
Vienna) for their support in the isolation and sequencing of the strains.

This work was financed as part of the FFG FORTE Project EuroThrax (project number
885060) of the Ministry of Finance in Austria.

AUTHOR AFFILIATIONS

'Department of Pathobiology, Functional Microbiology, Institute of Microbiology,
University of Veterinary Medicine Vienna, Vienna, Austria

’Armaments and Defence Technology Agency, NBC & Environmental Protection
Technology Division, Vienna, Austria

*Bundeswehr Institute of Microbiology (IMB), Munich, Germany

AUTHOR ORCIDs

Maximilian F. Mayerhofer-Rochel 2 http://orcid.org/0009-0003-7708-0598
Hans-Jorg Hellinger & http://orcid.org/0000-0002-6119-3825
Monika Ehling-Schulz @ http://orcid.org/0000-0001-7384-0594

FUNDING

Funder Grant(s) Author(s)
885060 Monika Ehling-Schulz

Osterreichische Forschungsférderungsgesellschaft

AUTHOR CONTRIBUTIONS

Maximilian F. Mayerhofer-Rochel, Conceptualization, Funding acquisition, Investigation,
Methodology, Writing - original draft | Florian Himmelbauer, Formal analysis, Investiga-
tion, Methodology | Hans-Jorg Hellinger, Data curation, Formal analysis, Methodology
| Michael P. Szostak, Data curation, Formal analysis, Resources | Gregor Grass, Fund-
ing acquisition, Methodology, Writing — review and editing | Monika Ehling-Schulz,
Conceptualization, Funding acquisition, Project administration, Resources, Supervision,
Writing — review and editing

DATA AVAILABILITY

Raw reads and assembly data of chromosomes, pXO1 and pXO2 have been deposited at
NCBI Bioproject PRINA1048328. The version described in this paper is the first version.

REFERENCES

Microbiology Resource Announcements

1.

Mayerhofer-Rochel MF, Himmelbauer F, Reinprecht P, Herndler S,
Weidinger H, Hellinger HJ, Szostak MP, Grass G, Ehling-Schulz M. 2024.
Persistence in time: the hunt for Bacillus anthracis at a historic tannery
site in Austria reveals genetic diversity thought extinct. Appl Environ
Microbiol 0:e01732-24. https://doi.org/10.1128/aem.01732-24

Wielinga PR, Hamidjaja RA, Agren J, Knutsson R, Segerman B, Fricker M,
Ehling-Schulz M, de Groot A, Burton J, Brooks T, Janse |, van Rotterdam B.
2011. A multiplex real-time PCR for identifying and differentiating B.
anthracis virulent types. Int J Food Microbiol 145 Suppl 1:5137-44. https:
//doi.org/10.1016/j.iffoodmicro.2010.07.039

Antwerpen MH, Zimmermann P, Bewley K, Frangoulidis D, Meyer H.
2008. Real-time PCR system targeting a chromosomal marker specific for
Bacillus anthracis. Mol Cell Probes 22:313-315. https://doi.org/10.1016/j.
mcp.2008.06.001

April 2025 Volume 14 Issue 4

Kolmogorov M, Yuan J, Lin Y, Pevzner PA. 2019. Assembly of long, error-
prone reads using repeat graphs. Nat Biotechnol 37:540-546. https://doi.
org/10.1038/s41587-019-0072-8

Li H, Durbin R. 2010. Fast and accurate long-read alignment with
Burrows-Wheeler transform. Bioinformatics 26:589-595. https://doi.org/
10.1093/bioinformatics/btp698

Walker BJ, Abeel T, Shea T, Priest M, Abouelliel A, Sakthikumar S, Cuomo
CA, Zeng Q, Wortman J, Young SK, Earl AM. 2014. Pilon: an integrated
tool for comprehensive microbial variant detection and genome
assembly improvement. PLoS One 9:e112963. https://doi.org/10.1371/jo
urnal.pone.0112963

Alonge M, Lebeigle L, Kirsche M, Jenike K, Ou S, Aganezov S, Wang X,
Lippman ZB, Schatz MC, Soyk S. 2022. Automated assembly scaffolding
using RagTag elevates a new tomato system for high-throughput

10.1128/mra.00932-24 3

Downloaded from https:/journals.asm.org/journal/mra on 11 April 2025 by 80.109.105.26.


http://orcid.org/0009-0003-7708-0598
http://orcid.org/0000-0002-6119-3825
http://orcid.org/0000-0001-7384-0594
http://dx.doi.org/10.13039/501100004955
https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA1048328
https://doi.org/10.1128/aem.01732-24
https://doi.org/10.1016/j.ijfoodmicro.2010.07.039
https://doi.org/10.1016/j.mcp.2008.06.001
https://doi.org/10.1038/s41587-019-0072-8
https://doi.org/10.1093/bioinformatics/btp698
https://doi.org/10.1371/journal.pone.0112963
https://doi.org/10.1128/mra.00932-24

April 2025 Volume 14

Announcement

genome editing. Genome Biol 23:258. https://doi.org/10.1186/513059-0
22-02823-7

Parks DH, Imelfort M, Skennerton CT, Hugenholtz P, Tyson GW. 2015.
CheckM: assessing the quality of microbial genomes recovered from
isolates, single cells, and metagenomes. Genome Res 25:1043-1055. htt
ps://doi.org/10.1101/gr.186072.114

Manni M, Berkeley MR, Seppey M, Simdo FA, Zdobnov EM. 2021. BUSCO
update: novel and streamlined workflows along with broader and
deeper phylogenetic coverage for scoring of eukaryotic, prokaryotic,
and viral genomes. Mol Biol Evol 38:4647-4654. https://doi.org/10.1093/
molbev/msab199

Issue 4

10.

11.

Microbiology Resource Announcements

Li W, O'Neill KR, Haft DH, DiCuccio M, Chetvernin V, Badretdin A,
Coulouris G, Chitsaz F, Derbyshire MK, Durkin AS, Gonzales NR, Gwadz
M, Lanczycki CJ, Song JS, Thanki N, Wang J, Yamashita RA, Yang M,
Zheng C, Marchler-Bauer A, Thibaud-Nissen F. 2021. RefSeq: expanding
the prokaryotic genome annotation pipeline reach with protein family
model curation. Nucleic Acids Res 49:D1020-D1028. https://doi.org/10.1
093/nar/gkaa1105

Jolley KA, Bray JE, Maiden MCJ. 2018. Open-access bacterial population
genomics: BIGSdb software, the PubMLST.org website and their
applications. Wellcome Open Res 3:124. https://doi.org/10.12688/wellco
meopenres.14826.1

10.1128/mra.00932-24 4

Downloaded from https://journals.asm.org/journal/mra on 11 April 2025 by 80.109.105.26.


https://doi.org/10.1186/s13059-022-02823-7
https://doi.org/10.1101/gr.186072.114
https://doi.org/10.1093/molbev/msab199
https://doi.org/10.1093/nar/gkaa1105
https://doi.org/10.12688/wellcomeopenres.14826.1
https://doi.org/10.1128/mra.00932-24

	Draft genome sequence of Bacillus anthracis strains, isolated from soil samples from a historic tannery site in Upper Austria
	Abstract
	Text
	Acknowledgements
	Author Affiliations
	Author ORCIDs
	Funding
	Author Contributions
	Data Availability
	References

