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ABSTRACT The Bacillus subtilis subsp. subtilis type strain DSM10 has been used as
a reference in various studies. However, detailed information about the genome
has not been available. Therefore, whole-genome sequencing was performed, and
the sequence was compared with that of the related B. subtilis strain NCIB3610.

The Bacillus subtilis subsp. subtilis type strain DSM10 is a generally accessible Bacillus
strain from the German Collection of Microorganisms and Cultures GmbH (DSMZ).

It has been used as a reference strain for applied biotechnological research (1–4). For
instance, the DSM10T strain produces notable amounts of surfactin (2, 5, 6) and
secretes proteases (data not shown). Due to its descent from the B. subtilis Marburg
strain (7), it is feasible to genetically engineer the DSM10T strain, making it a promising
bacterial system for basic research and industrial strain engineering. According to the
DSMZ, B. subtilis DSM10T corresponds to B. subtilis strain NCIB3610 (8). Whole-genome
sequencing of B. subtilis DSM10T was performed to verify this assumption.

A single colony was inoculated in LB medium and cultivated overnight at 37°C and
120 rpm. Subsequently, chromosomal DNA was extracted with an innuPrep bacterial
DNA kit (Analytik Jena, Jena, Germany). Library preparation and whole-genome
sequencing were performed by Eurofins Genomics (Ebersberg, Germany). An Illumina
HiSeq 4000 system was employed for sequencing, resulting in 2 � 101-bp paired-end
read files. The paired-end reads obtained (2 � 35.9 million) were quality analyzed with
FastQC v0.11.9 (9). A subset of 2 � 5 million reads, randomly extracted with seqtk
v1.3-r106 (10), were used for short-read assembly with SPAdes v3.14.0 (11) with the
option “careful.” This resulted in 26 contigs of .0.2 kb with a total size of 4,166,758 bp,
an N50 value of 1,014,761 bp, and an N90 value of 240,612 bp. The genomes of the sib-
ling strain B. subtilis NCIB3610 (GenBank accession number CP020102) and its plasmid
pBS32 (GenBank accession number CP020103) were used as references to sort and cor-
rectly orient the acquired draft genome of B. subtilis DSM10T with the program Mauve
v2015-02-13 (http://www.darlinglab.org/mauve). The alignment obtained revealed an
almost perfect match of the DSM10T draft genome to the chromosome of NCIB3610.
However, contigs resembling pBS32 were not observed, confirming its absence
in DSM10T. The DSM10T genome underwent automated gene annotation by the
Prokaryotic Genome Annotation Pipeline (PGAP) during uploading to GenBank (12).
This process led to the identification of 4,289 genes, of which 4,252 are protein-coding
genes and 37 are pseudogenes. Moreover, 42 tRNAs and 5 noncoding RNAs were iden-
tified and annotated. The program breseq v0.35.1 (13) was used to identify specific
differences by applying DSM10 reads to the NCIB3610 genome. In all, 39 sequence
variations could be identified (Table 1). Seventeen single-nucleotide polymorphisms
restored a corresponding NCIB3610 pseudogene.
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In conclusion, B. subtilis DSM10T is genomically very similar to NCIB3610 but is not
identical. The absence of pBS32 could explain the ability of DSM10T to develop compe-
tence because no plasmid-borne single-pass transmembrane protein ComI is present
to downregulate it, as it is for NCIB3610 (14).

Data availability. The genome sequence of B. subtilis subsp. subtilis strain DSM10T

has been deposited in GenBank under the accession number JAEPVU000000000. The
raw sequence reads have been submitted to the NCBI Sequence Read Archive (SRA)
(15) under the accession number SRR12632401. The BioProject accession number is
PRJNA659394, and the BioSample accession number is SAMN15904628.
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