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Draft Genome Sequence of Bacillus mycoides M2E15, a Strain Isolated
from the Endosphere of Potato
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We present the draft genome sequence of Bacillus mycoides M2E15, a bacterium isolated from potato endosphere. Analysis of
the 6.08-Mbp draft genome sequence identified 6,386 protein-encoding sequences, including potential plant growth promoting
genes. Specifically, genes for proteins involved in phosphate utilization, iron acquisition, and bacteriocin production were iden-
tified.
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Bacillus mycoides is a rod-shaped chain-forming bacterium
which is associated with the Bacillus cereus group. On agar

plates, it forms unique rhizoid colonies resulting from cells that
are linked end-to-end. Several reports on B. mycoides have de-
scribed its plant-growth-promoting effects on sugar beet, cucur-
bits, and tobacco (1–3). We found B. mycoides to be present in the
endosphere of potato without causing visible signs of disease. In
order to understand the genetic make-up of this bacterium, we
present the draft genome of the endophytic strain M2E15, which
was isolated from the roots of potato (cultivar Miranda) in
Wijster, the Netherlands.

Strain M2E15 was grown overnight in Luria-Bertani (LB)
broth at 30°C, 200 rpm. Bacterial cells were harvested at the expo-
nential growth phase and lysed with lysozyme. After RNase treat-
ment, proteins were removed by proteinase K digestion. DNA was
extracted from the lysate by phenol-chloroform treatment and
recovered by isopropanol precipitation. Purified genomic DNA
was sequenced using the MiSeq sequencing system of Illumina (4),
yielding 250 bp paired-end reads with a mean library size of
400 bp. De novo assembly was performed using Velvet (4). Predic-
tion of protein-encoding regions and automatic functional anno-
tation was performed using the Rapid Annotations using Subsys-
tem Technology (RAST) server (5). Moreover, the bacteriocin
identification tool Bagel3 was used (6). The assembled genome of
strain M2E15 consisted of 236 contigs with a total size of 6,077,838
bp. The chromosome harbors a total of 6,386 putative coding
sequences (CDS) and 37 genes for tRNAs.

The B. mycoides M2E15 genome presents several genes that
may be related to the solubilization of phosphate in soil. These
include glucose dehydrogenase, lactate dehydrogenase, and citrate
synthase, which are all involved in the production of organic acids.
Organic acid production and release is considered to be a key
mechanism for mineral phosphate solubilization. Moreover, a
purple acid phosphatase gene, alkaline phosphatase and three 5=-
nucleotidase genes were found, which may aid in the mineraliza-

tion of organic phosphorus compounds (7). Several genes encod-
ing proteins for the biosynthesis of exopolysaccharides were
found in strain M2E15; these have considerable similarity with the
B. subtilis eps operon, which is involved in biofilm formation,
potentially aiding the organism in its interaction with plant roots
(8). Genes for plant cell wall degradation enzymes, such as endo-
glucanase and glycoside hydrolase, are also present, suggesting its
ability to degrade plant polymers (9, 10). Furthermore, the M2E15
genome was found to contain eleven chitinase genes, which may
play a role in from the degradation of fungal and/or insect poly-
mers (11). Finally, four bacteriocin gene clusters were predicted
by BAGEL 3 (6).

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at GenBank under the acces-
sion number LLWA00000000. The version described in this paper
is version LLWA01000000.

ACKNOWLEDGMENTS

This work was supported by a scholarship to Y.Y. from the China Schol-
arship Council (201306300040).

REFERENCES
1. Fravel DR, Spurr H, Harvey J. 1977. Biocontrol of tobacco brown-spot

disease by Bacillus cereus subsp. mycoides in a controlled environment.
Phytopathology 77:930 –932. http://dx.doi.org/10.1094/Phyto-67-930.

2. Bargabus R, Zidack N, Sherwood J, Jacobsen B. 2002. Characterisation
of systemic resistance in sugar beet elicited by a non-pathogenic,
phyllosphere-colonizing Bacillus mycoides, biological control agent.
Physiol Mol Plant P61:289 –298.

3. Neher OT, Johnston MR, Zidack NK, Jacobsen BJ. 2009. Evaluation
of Bacillus mycoides isolate BmJ and B. mojavensis isolate 203-7 for
the control of anthracnose of cucurbits caused by Glomerella cingulata
var. orbiculare. Biol Contr 48:140 –146. http://dx.doi.org/10.1016/
j.biocontrol.2008.08.012.

4. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read
assembly using de Bruijn graphs. Genome Res 18:821– 829. http://
dx.doi.org/10.1101/gr.074492.107.

crossmark

Genome AnnouncementsJanuary/February 2016 Volume 4 Issue 1 e00031-16 genomea.asm.org 1

 on A
pril 29, 2018 by U

niversity of G
roningen

http://genom
ea.asm

.org/
D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00031-16&domain=pdf&date_stamp=2016-2-25
http://genomea.asm.org
http://genomea.asm.org/


5. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA,
Formsma K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson
R, Osterman AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T,
Parrello B, Pusch GD. 2008. The RAST server: Rapid Annotations using
Subsystems Technology. BMC Genomics 9:75. http://dx.doi.org/10.1186/
1471-2164-9-75.

6. van Heel AJ, de Jong A, Montalbán-López M, Kok J, Kuipers OP. 2013.
BAGEL3: automated identification of genes encoding bacteriocins and
(non-) bactericidal posttranslationally modified peptides. Nucleic Acids
Res 41:W448 –W453. http://dx.doi.org/10.1093/nar/gkt391.

7. Rodríguez H, Fraga R. 1999. Phosphate solubilizing bacteria and their
role in plant growth promotion. Biotechnol Adv 17:319 –339. http://
dx.doi.org/10.1016/S0734-9750(99)00014-2.

8. Meneses CH, Rouws LF, Simões-Araújo JL, Vidal MS, Baldani JI. 2011.
Exopolysaccharide production is required for biofilm formation and plant
colonization by the nitrogen-fixing endophyte Gluconacetobacter di-
azotrophicus. Mol Plant Microbe 24:1448 –1458. http://dx.doi.org/
10.1094/MPMI-05-11-0127.

9. Pedrosa FO, Monteiro RA, Wassem R, Cruz LM, Ayub RA, Colauto
NB, Fernandez MA, Fungaro MHP, Grisard EC, Hungria M, Madeira
HM, Nodari RO, Osaku CA, Petzl-Erler ML, Terenzi H, Vieira LG,
Steffens MB, Weiss VA, Pereira LF, Almeida MI. 2011. Genome of
Herbaspirillum seropedicae strain SmR1, a specialized diazotrophic endo-
phyte of tropical grasses. PLoS Genet 7:e1002064. http://dx.doi.org/
10.1371/journal.pgen.1002064.

10. Krause A, Ramakumar A, Bartels D, Battistoni F, Bekel T, Boch J,
Böhm M, Friedrich F, Hurek T, Krause L, Linke B, McHardy AC,
Sarkar A, Schneiker S, Syed AA, Thauer R, Vorhölter FJ, Weidner S,
Pühler A, Reinhold-Hurek B, Kaiser O, Goesmann A. 2006. Complete
genome of the mutualistic, N2-fixing grass endophyte Azoarcus sp. strain
BH72. Nat Biotechnol 24:1385–1391. http://dx.doi.org/10.1038/nbt1243.

11. Krechel A, Faupel A, Hallmann J, Ulrich A, Berg G. 2002. Potato-
associated bacteria and their antagonistic potential towards plant-
pathogenic fungi and the plant-parasitic nematode Meloidogyne incognita
(Kofoid & White) Chitwood. Can J Microbiol 48:772–786. http://
dx.doi.org/10.1139/w02-071.

Yi et al.

Genome Announcements2 genomea.asm.org January/February 2016 Volume 4 Issue 1 e00031-16

 on A
pril 29, 2018 by U

niversity of G
roningen

http://genom
ea.asm

.org/
D

ow
nloaded from

 

http://genomea.asm.org
http://genomea.asm.org/

	Draft Genome Sequence of Bacillus mycoides M2E15, a Strain Isolated from the Endosphere of Potato
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

