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ABSTRACT Bacillus anthracis is a zoonotic agent causing anthrax, a notifiable dis-
ease in animals. The last anthrax outbreak among cattle in Germany occurred in Received 25 August 2017 Accepted 31
April 2014 in Saxony-Anhalt. Here we report a high-quality genome sequence of the AL 20 TS S Gt 207
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High-quality genome sequence of Bacillus
anthracis strain 14RA5914 isolated during an
acillus anthracis causes the zoonotic disease anthrax. Only three natural outbreaks outbreak in Germany in 2014. Genome

were reported in the past 10 years (1-3). The last outbreak occurred in 2014 in a Announc 5:¢01002-17. https://doi.org/10

cattle population in the federal state of Saxony-Anhalt and resulted in 4 dead animals. .1128/-genomeA,01002-17. o
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One animal was diagnostically analyzed, and B. anthracis was isolated from a broad s e e el i aie uree e s
range of tissues, including spleen, kidney, synovial fluid, lung, trachea, uterus, intestinal of the Creative Commons Attribution 4.0
lymph nodes, and colon. The presence of B. anthracis-specific genomic DNA and both International license.
virulence plasmids pX01 and pX02 was confirmed by real-time PCR assays (4). B. an- ?q‘iij;li‘iﬁj:;’%?sgce L7 Sl
thracis strain 14RA5914 Dobichau was isolated from the spleen. DNA was extracted MCE. and AB, contributed equally to this
from bacterial cells that were cultivated in cell culture flasks for 24 h. Bacterial cells were work.
pelleted by centrifugation (3,600 X g) (Hettich Rotana 460R, HET5624) and washed with
deionized water. DNA purification was performed according to the manufacturer’s
instructions using a Genomic-tip 100/G kit and a genomic DNA buffer set (both from
Qiagen, Hilden, Germany) including lysozyme, RNase, and proteinase K treatment.
Genome sequencing was carried out by use of single-molecule real-time (SMRT) DNA
sequencing (5) at GATC Biotech (Germany) using a PacBio RSIl sequencer. Genome
assembly was done using the Hierarchical Genome Assembly Process algorithm version
3 (HGAP 3) (6) implemented in PacBio SMRT portal v2.3.0. The HGAP 3 assembly
generated three contigs representing the genome of B. anthracis 14RA5914. The largest
contig corresponded to the chromosome and the two smaller contigs to plasmid se-
quences. For the circularization of contigs, Circlator (Sanger Institute, United Kingdom) was
used (7). Finally, the circular contigs were polished with the RS_Resequencing.1 protocol in
SMRT portal v2.3.0 and visualized using the SMRT View tool (PacBio). The chromosome
has 5,245,242 bp (average coverage of 101X), plasmid pX01 has 198,129 bp (average
coverage of 207 X), and plasmid pX02 has 103,124 bp (average coverage of 89X), with
a mean GC content of 35.4%. The average coverage indicates that plasmid pX01 is
represented twice per cell, while plasmid pX02 is represented just once per cell. These
findings are in concordance with those for other published B. anthracis strains (8). The
assembled contigs were submitted to the PROKKA annotation pipeline (NCBI Prokary-
otic Genome Annotation Pipeline), resulting in a total of 5,546,495 bp, 33 rRNAs, 6,059
genes, 5,801 coding sequences (CDS), 126 miscellaneous RNAs, 95 tRNAs, and 1
transfer-messenger RNA (tmRNA). The chromosome (5,245,242 bp) contained 33 rRNAs,
5,739 genes, 5,489 CDS, 121 miscellaneous RNAs, 95 tRNAs, and 1 tmRNA. The plasmid
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pX01 (with 198,129 bp) contained 218 CDS, 220 genes, and 2 miscellaneous RNAs. The
plasmid pX02 (103,124 bp) included 117 CDS, 120 genes, and 3 miscellaneous RNAs.

A comparison to the draft genome of a strain of the geographically nearest outbreak
of B. anthracis in Stendal (3) indicated that B. anthracis 14RA5914 contained a larger
estimated chromosomal size of 5,227,419 bp, more putative coding sequences (5,639),
and more RNA sequences. However, a different sequencing technology and assembly
and annotation tools were used, so these observations have to be interpreted with
caution.

Accession number(s). This whole-genome shotgun project has been deposited at
DDBJ/EMBL/GenBank under the accession numbers CP023002 (pX01), CP023003
(pX02), and CP023001 (chromosome). The versions described in this paper are the first
versions.
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