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ABSTRACT We report the high-quality closed genome sequence of Bacillus thurin-
giensis ATCC 13367, which is used as a bioinsecticide. The genome features a 328-kbp
plasmid and a 5.8-Mbp chromosome. The genome is atypical for the species since it
lacks a plasmid pesticidal crystal protein (cry) gene and instead features a chromo-
somal cry gene like that of B. thuringiensis HER1410.

B acillus thuringiensis is a member of the Bacillus cereus senso lato group and is
industrially significant as a bioinsecticide. In this study, the complete sequence of

B. thuringiensis Berliner ATCC 13367, which is in commercial use, was determined as
part of risk assessment.

B. thuringiensis ATCC 13367 was obtained from the ATCC and is reported as a moth
isolate. A single colony from brain heart infusion agar (BHI) was inoculated into 2 mL
of BHI medium at 30°C with shaking at 220 rpm for 24 h. DNA was extracted using the
MasterPure Gram-positive DNA purification kit (Lucigen Corporation). DNA was treated
with RNase A (2 mL at 10 mg/mL for 30 min at 37°C) and purified using solid-phase re-
versible immobilization selection (1). Short-read genome sequences were collected on
the MiSeq platform (v3 chemistry) using the 2 � 300-bp paired-end read protocol and
NexteraXT library preps according to the manufacturer’s instructions (Illumina Inc.).
The number of raw Illumina reads was 328,188.

Long-read genome sequences were collected on a PacBio Sequel II instrument from
a large insert (.10-kb) genomic library that was constructed using the SMRTbell
Express template prep kit (version 2.0; PacBio, Menlo Park, CA). All software was used
with default parameters unless otherwise specified. Raw read error correction, trim-
ming, and assembly were carried out with the Canu assembler (version 2.1.1) using
default settings (2). Circlator (version 1.5.5) was used to trim any overlapping contig
ends to produce circular molecules and rotated to the dnaA gene for the chromosome,
or the middle of the plasmid contig (3). The PacBio total read number was 2,651,962,
with an average read length of 8,387 bp and a total raw length of 22.2 Gbp. The raw
Illumina reads were used to polish the PacBio assembly using Pilon (version 1.23) (4).

The NCBI Prokaryotic Genome Annotation Pipeline (version 4.13) (5) was used for gene
annotation. B. cereus group virulence genes were detected using BTyper (version 2.3.2) (6).
Insecticidal-toxin parasporal crystal cry genes were detected using BTyper3 (version 3.0.2)
(7). Genomic islands were predicted using IslandViewer 4 (8). Genome similarity was deter-
mined by average nucleotide identity (ANI) using the OrthoANIu algorithm (9).

The closed B. thuringiensis ATCC 13367 genome contains a single megaplasmid,
pBt13367-1 (328,200 bp; GC content of 32.3%), that lacks a cry gene and carries a par-
tial hemolysin Bl operon (hblC-hblD). However, the circular chromosome (5,758,378 bp;
GC content of 35.4%) features a single cry gene, cry1Ba4, at bp 16935 in a 17.4-kb
genomic island (8), close to the origin, the same as in the B. thuringiensis HER1410
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genome (5.59 Mbp; GC content of 39.4%) (10). The identified chromosomal B. cereus
toxin genes included the gene for the diarrheal syndrome enterotoxin cytolysin K
(cytK) and the complete operons for the nonhemolytic enterotoxin genes nheABC and
hemolysin Bl (hblABCD). The genome of B. thuringiensis HER1410 is the only other
known genome to feature a chromosomal cry gene, and the derived OrthoANIu value
of 99.95% reflects the close relationship between it and B. thuringiensis ATCC 13367.

Data availability. The complete genome sequences of B. thuringiensis ATCC 13367
were deposited in GenBank under the accession numbers CP074713 for the plasmid
sequence and CP074714 for the chromosome sequence. The raw sequence data were de-
posited in the SRA database under the numbers SRX10593864 (Illumina) and SRX10252734
(PacBio).
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