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We report here the draft genome sequences of two recently isolated magnetotactic species, Magnetospirillum moscoviense BB-1
and Magnetospirillum marisnigri SP-1. The genome of M. moscoviense BB-1 has 4,164,497 bp, 65.2% G�C content, and com-
prises 207 contigs. The genome of M. marisnigri SP-1 consists of 131 contigs and has a length of 4,619,819 bp and 64.7% G�C
content.

Received 15 June 2016 Accepted 17 June 2016 Published 11 August 2016

Citation Koziaeva VV, Dziuba MV, Ivanov TM, Kuznetsov BB, Skryabin KG, Grouzdev DS. 2016. Draft genome sequences of two magnetotactic bacteria, Magnetospirillum
moscoviense BB-1 and Magnetospirillum marisnigri SP-1. Genome Announc 4(4):e00814-16. doi:10.1128/genomeA.00814-16.

Copyright © 2016 Koziaeva et al. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International license.

Address correspondence to Denis S. Grouzdev, denisgrouzdev@gmail.com.

Magnetotactic bacteria are remarkable for their ability to syn-
thetize magnetosomes, which are prokaryotic organelles

representing nanosized magnetic particles enveloped by a belayed
lipoprotein membrane. The magnetosome biomineralization is a
highly complex process, which is controlled by a set of specific
genes lumped together in a single genomic region referred to as
magnetosome genomic island (MAI) (1). Magnetosomes are of
great interest for their numerous potential biotechnological appli-
cations (2–5). In this study, we present the draft genome se-
quences of Magnetospirillum moscoviense BB-1 and Magnetospiril-
lum marisnigri SP-1, new magnetotactic strains recently isolated
from two rivers in the Russian Federation and described as novel
species (6).

Genomic DNA of both species was extracted according to Wil-
son (7), with minor modifications. The DNA was sonicated on a
Covaris S2 device to an average fragment size of 250 bp. Libraries
were constructed with NEBNext DNA library prep reagent set for
Illumina, according to the protocol for the kit. Libraries were
paired-end sequenced in a HiSeq 1500 with 150-bp read length for
both reads.

A total of 10,569,046 and 10,022,550 reads providing 100-fold
genome coverage were obtained from M. moscoviense BB-1 and M.
marisnigri SP-1, respectively. Genome assembly was performed
using SPAdes version 3.1.0 (8). The resulting contigs were submit-
ted to the ProDeGe website (9) for automatic decontamination.
Finally, the assembled sequences were automatically annotated
using the Prokaryotic Genome Annotation Pipeline (PGAP) pro-
vided by the National Center for Biotechnology Information
(NCBI) (10).

The draft genome sequence of M. moscoviense BB-1 consists of
4,164,497 bp in 207 contigs, with an average G�C content of
65.2%. The genome contained 3,950 genes, of which 3,752 were
coding DNA sequences, six coded rRNAs (5S, 16S, and 23S), 46
coded tRNAs, and four were noncoding RNAs (ncRNAs).

The draft genome sequence of M. marisnigri SP-1 consists of

4,619,819 bp in 131 contigs, with an average G�C content of
64.7%. The genome contained 4,279 genes, of which 4,130 were
coding DNA sequences, six coded rRNAs (5S, 16S, and 23S), 47
coded tRNAs, and four belonged to noncoding RNAs (ncRNAs).

Four gene operons comprising the majority of the genes re-
sponsible for magnetosome formation (mamAB, mamDC, mms6,
and mamXY) were identified in both sequenced genomes. As in
other Magnetospirillum spp., they are located in a genomic region
that has features of a genomic island (11). Genes encoding other
common metabolic pathways shown to be involved in magneto-
some biomineralization (nitrate reduction, iron transport sys-
tems, and ferric reduction) were also found.

Accession number(s). The whole-genome shotgun projects
of M. moscoviense BB-1 and M. marisnigri SP-1 have been de-
posited at DDBJ/ENA/GenBank under the accession numbers
LWQU00000000 and LWQT00000000, respectively. The ver-
sions described in this paper are versions LWQU01000000 and
LWQT01000000.

ACKNOWLEDGMENTS

We are grateful to Yulia Ahtitelnova and Alexander Mazur, “I gene” LLC,
Moscow, Russian Federation, for assistance on genome sequencing.

FUNDING INFORMATION
This work, including the efforts of Veronika V. Koziaeva and Denis
S. Grouzdev, was funded by Russian Foundation for Basic Research
(RFBR) (16-34-00802 mol_a). This work, including the efforts of
Marina Dziuba, Boris B. Kuznetsov, and Konstantin G. Skryabin, was
funded by Russian Academy of Sciences (RAS) (Fundamental Basis of
Technologies of Nanostructures and Nanomaterials).

REFERENCES
1. Ullrich S, Kube M, Schübbe S, Reinhardt R, Schüler D. 2005. A hyper-

variable 130-kilobase genomic region of Magnetospirillum gryphiswal-
dense comprises a magnetosome island which undergoes frequent rear-

crossmark

Genome AnnouncementsJuly/August 2016 Volume 4 Issue 4 e00814-16 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00814-16&domain=pdf&date_stamp=2016-8-11
http://genomea.asm.org


rangements during stationary growth. J Bacteriol 187:7176 –7184. http://
dx.doi.org/10.1128/JB.187.21.7176-7184.2005.

2. Faivre D, Schüler D. 2008. Magnetotactic bacteria and magnetosomes.
Chem Rev 108:4875– 4898. http://dx.doi.org/10.1021/cr078258w.

3. Matsunaga T, Suzuki T, Tanaka M, Arakaki A. 2007. Molecular analysis
of magnetotactic bacteria and development of functional bacterial mag-
netic particles for nano-biotechnology. Trends Biotechnol 25:182–188.
http://dx.doi.org/10.1016/j.tibtech.2007.02.002.

4. Grouzdev DS, Dziuba MV, Kurek DV, Ovchinnikov AI, Zhigalova NA,
Kuznetsov BB, Skryabin KG. 2014. Optimized method for preparation of
IgG-binding bacterial magnetic nanoparticles. PLoS One 9:e109914.
http://dx.doi.org/10.1371/journal.pone.0109914.

5. Alphandéry E. 2014. Applications of magnetosomes synthesized by mag-
netotactic bacteria in medicine. Front Bioeng Biotechnol 2:5. http://
dx.doi.org/10.3389/fbioe.2014.00005.

6. Dziuba M, Koziaeva V, Grouzdev D, Burganskaya E, Baslerov R,
Kolganova T, Chernyadyev A, Osipov G, Andrianova E, Gorlenko V,
Kuznetsov B. 2016. Magnetospirillum caucaseum sp. nov., Magnetospiril-
lum marisnigri sp. nov. and Magnetospirillum moscoviense sp. nov., fresh-
water magnetotactic bacteria isolated from three distinct geographical lo-

cations in European Russia. Int J Syst Evol Microbiol 66:2069 –2077.
http://dx.doi.org/10.1099/ijsem.0.000994.

7. Wilson K. 2001. Preparation of genomic DNA from bacteria. Curr Protoc
Mol Bio l Chapter 2 :Uni t 2 .4 . h t tp : / /dx .do i .org /10 .1002/
0471142727.mb0204s56.

8. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov
AS, Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV,
Sirotkin AV, Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012.
SPAdes: a new genome assembly algorithm and its applications to single-
cell sequencing. J Comput Biol 19:455– 477. http://dx.doi.org/10.1089/
cmb.2012.0021.

9. Tennessen K, Andersen E, Clingenpeel S, Rinke C, Lundberg DS, Han
J, Dangl JL, Ivanova N, Woyke T, Kyrpides N, Pati A. 2016. ProDeGe:
a computational protocol for fully automated decontamination of ge-
nomes. ISME J 10:269 –272. http://dx.doi.org/10.1038/ismej.2015.100.

10. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Ciufo S, Li W.
2013. Prokaryotic genome annotation pipeline. The NCBI Handbook,
2nd ed. National Center for Biotechnology Information, Bethesda, MD.

11. Dobrindt U, Hochhut B, Hentschel U, Hacker J. 2004. Genomic islands
in pathogenic and environmental microorganisms. Nat Rev Microbiol
2:414 – 424. http://dx.doi.org/10.1038/nrmicro884.

Koziaeva et al.

Genome Announcements2 genomea.asm.org July/August 2016 Volume 4 Issue 4 e00814-16

http://genomea.asm.org

	Draft Genome Sequences of Two Magnetotactic Bacteria, Magnetospirillum moscoviense BB-1 and Magnetospirillum marisnigri SP-1
	Accession number(s). 
	ACKNOWLEDGMENTS

	REFERENCES

