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Bacillus megaterium, an industrial strain, has been widely used in protein production and the vitamin C
industry. Here we reported a finished, annotated, and compared 4.14-Mbp high-quality genome sequence of B.
megaterium WSH-002, which is the companion strain for Ketogulonicigenium vulgare in the vitamin C industry
and is stocked in our laboratory.

Bacillus megaterium, a potential industrial strain, has exhib-
ited many advantages in the industrial production of recombi-
nant proteins (1, 8) and vitamins (2). In this study, B.
megaterium WSH-002, the companion strain to improve
Ketogulonicigenium vulgare growth and 2-keto-L-gulonic acid
synthesis in the vitamin C industry (12, 16), was sequenced.

The B. megaterium WSH-002 genome was sequenced by a
combined strategy of the Sanger shotgun approach and 454
single-end sequencing technology. A genomic library contain-
ing a 5-kb insert was constructed, and 9,604 single-end reads
were generated using the Sanger shotgun method, giving 15.0-
fold coverage of the genome. Using the 454 Newbler (454 Life
Sciences, Branford, CT), about 97% of the 258,353 single-end
reads were assembled into two large scaffolds, including 62
contigs. The relationship of the contigs was determined by
multiplex PCR, and the gaps between the contigs were closed
by PCR amplification, primer walking, or shotgun sequencing
with an ABI 3730 sequencer. The complete genome of WSH-
002 achieves an error rate of less than 1 in the range of a 10-kb
sequence through sequence assembly and quality assessment
by the Phred/Phrap/Consed software package (6). Protein-cod-
ing genes were predicted by combining the results obtained
with Glimmer 3.02 (4) and ZCURVE (7), followed by manual
inspection. Both tRNA and rRNA genes were identified by
tRNAscan-SE (11) and RNAmmer (10), respectively. Func-
tional annotation was performed by searching against an in-
house protein database of the microbial genome.

The 4.14-Mb genome of B. megaterium WSH-002 contains
four replicons, a circular chromosome (4.04 Mb) encoding
5,186 predicted open reading frames (ORFs), and three circu-
lar plasmids, named pBME_100 (0.074 Mb), pBME_200

(9,699 bp), and pBME_300 (7,006 bp), with mean GC contents
of 39.1%, 36%, 32.2%, and 33.2%, respectively. There are
5,482 protein-encoding genes, 99 tRNAs, and 10 rRNA oper-
ons. Among them, 2,460 functional descriptions, 1,327 gene
abbreviations, and 856 EC numbers were assigned to the
WSH-002 genome by function annotation. Furthermore, we
assigned 782 genes to the Kyoto Encyclopedia of Genes and
Genomes metabolic pathways (13, 17). Of the functional
genes, at least 98 were found to be potentially involved in spore
formation and germination, such as spo0A, spo0B, gerAB, ge-
rAC, gerBB, etc. (3). Moreover, 99 tRNA-coding genes and 409
genes related to heterologous protein secretion systems were
identified (8, 15).

Compared with the previously published genomes of vitamin
B12 producers B. megaterium DSM 319 and ATCC 12872/
QMB1551 (5, 9, 14), the genome of strain WSH-002 carries
most of the core genes and pathways of B. megaterium (5,269
ORFs). A notable characteristic of strain WSH-002 is that
about 9.26% of its genes are responsible for the synthesis and
secretion of proteins (508 ORFs).

In summary, the complete B. megaterium WSH-002 genome
sequence and its curated annotation provide a better-defined
genetic background for gene expression and regulation studies,
especially heterologous proteins production and genome scale
metabolic network construction.

Nucleotide sequence accession numbers. The sequence of
the B. megaterium WSH-002 genome has been deposited in
GenBank. The accession number for the chromosome is
CP003017, and those for plasmids pBME_100, pBME_200,
and pBME_300 are CP003018, CP003019, and CP003020, re-
spectively.
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