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ABSTRACT We announce here the draft genome sequence of Methylobacterium ra-
diotolerans strain MAMP 4754, isolated from the roots of the medicinal plant Com-
bretum erythrophyllum. M. radiotolerans has a genome size of 7,389,282 bp with
7,166 genes and a G�C content of 70.5%.

The genus Methylobacterium consists of pink-pigmented facultative methylotrophic
bacterial species that are ubiquitous on the surface and the interior of plants (1, 2).

Members of the genus have a beneficial association with the plant and have been
reported to fix nitrogen (3, 4), produce cellulase (5), and interact with other plant
pathogens by inducing systemic resistance (2, 6, 7). A wide variety of Methylobacterium
spp. have been previously isolated from plants (2–4, 8–11). M. radiotolerans strain
MAMP 4754 was isolated from the roots of the medicinal plant Combretum erythro-
phyllum.

The complete sequencing of strain MAMP 4754 will enrich the genome sequence
database of M. radiotolerans and further our understanding of the genetic and phylo-
genetic properties of this strain and its association with plants. Here, we present the
description of the draft genome sequence and the annotation of M. radiotolerans strain
MAMP 4754, isolated from C. erythrophyllum according to methods described by Jasim
et al. (12).

Genomic DNA was extracted from overnight solid bacterial colony cultures using a
DNeasy blood and tissue kit (Qiagen, Germany). The extracted DNA was quantified
using a NanoDrop ND-2000 UV-Vis spectrophotometer (Thermo Fisher Scientific, USA).
Genomic DNA was fragmented (500 to 1,000 bp) using an ultrasonicator (Covaris, USA).
The fragmented DNA was then end repaired and adaptor ligated using the NEBNext
Ultra II DNA library prep kit for Illumina (New England Biolabs, USA). Library concen-
tration was measured using a NEBnext Library Quant Kit (New England Biolabs) and
quality validated using an Agilent 2100 bioanalyzer (Agilent Technologies, USA). The
samples were pooled in equimolar concentrations and diluted to 4 nM based on library
concentration and calculated library fragment size. The library pool was sequenced on
the MiSeq platform (Illumina, USA) using a MiSeq PE V3 reagent kit (600-cycle; Illumina).
The final pooled library was at 10 pM with 10% PhiX as the control. The data generated
comprised 2 � 300-bp paired-end reads. Quality adapter trimming was performed on
CLC Genomics Workbench version 10 (CLC Bio, Denmark).

A total of 2,239,502 paired-end reads at 192� coverage were obtained from this
workflow. The genome was assembled using the de novo assembly tool from CLC Bio,
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which produced 1,724 contigs with an average length of 4,523 bp and an N50 value of
84,897 bp. The genome of M. radiotolerans strain MAMP 4754 has 7,389,282 bp, with a
G�C content of 70.5%, which is similar to other Methylobacterium spp. (13, 14). Genome
annotation was performed using the NCBI Prokaryotic Genome Annotation Pipeline.
The M. radiotolerans strain MAMP 4754 genome has 7,166 genes, among which are
7,105 protein-coding sequence genes and 729 pseudogenes. Furthermore, the genome
has 3 rRNAs (5S, 16S, and 23S), 53 tRNAs, and 5 noncoding RNAs. We found 34 genes
that show homology to known genes, which are putatively responsible for the strain’s
endophytic behavior.

Accession number(s). This whole-genome shotgun project has been deposited at

DDBJ/ENA/GenBank under the accession number NKQS00000000. The version de-
scribed in this paper is the first version, NKQS01000000.

ACKNOWLEDGMENTS

We thank the National Research Foundation (NRF, grant no. TTK14052968076) and
the University of Johannesburg for providing us with financial support. Mampolelo
Mirriam Photolo received an Innovation Doctoral Scholarship from the NRF (grant no.
SFH13082430507).

REFERENCES
1. Dourado MN, Andreote FD, Dini-Andreote F, Conti R, Araújo JM, Araújo

WL. 2012. Analysis of 16s rRNA and mxaF genes revealing insights into
Methylobacterium niche-specific plant association. Genet Mol Biol 35:
142–148. https://doi.org/10.1590/S1415-47572012005000017.

2. Araújo WL, Marcon J, Maccheroni W, Van Elsas JD, Van Vuurde JWL,
Azevedo JL. 2002. Diversity of endophytic bacterial populations and
their interaction with Xylella fastidiosa in citrus plants. Appl Environ
Microbiol 68:4906 – 4914. https://doi.org/10.1128/AEM.68.10.4906-4914
.2002.

3. Sy A, Giraud E, Jourand P, Garcia N, Willems A, de Lajudie P, Prin Y, Neyra
M, Gillis M, Boivin-Masson C, Dreyfus B. 2001. Methylotrophic Methylo-
bacterium bacteria nodulate and fix nitrogen in symbiosis with legumes.
J Bacteriol 183:214 –220. https://doi.org/10.1128/JB.183.1.214-220.2001.

4. Ferreira A, Quecine MC, Lacava PT, Oda S, Azevedo JL, Araújo WL. 2008.
Diversity of endophytic bacteria from Eucalyptus species seeds and
colonization of seedlings by Pantoea agglomerans. FEMS Microbiol Lett
287:8 –14. https://doi.org/10.1111/j.1574-6968.2008.01258.x.

5. Jayashree S, Lalitha R, Vadivukkarasi P, Kato Y, Seshadri S. 2011. Cellulase
production by pink pigmented facultative methylotrophic strains
(PPFMs). Appl Biochem Biotechnol 164:666 – 680. https://doi.org/10
.1007/s12010-011-9166-6.

6. Madhaiyan M, Poonguzhali S, Sundaram SP, Sa TM. 2006. A new insight
into foliar applied methanol influencing phylloplane methylotrophic
dynamics and growth promotion of cotton (Gossypium hirsutum L.) and
sugarcane (Saccharum officinarum L.). Environ Exp Bot 57:168 –176.
https://doi.org/10.1016/j.envexpbot.2005.05.010.

7. Ardanov P, Sessitsch A, Häggman H, Kozyrovska N, Pirttilä AM. 2012.
Methylobacterium-induced endophyte community changes correspond
with protection of plants against pathogen attack. PLoS One 7:e46802.
https://doi.org/10.1371/journal.pone.0046802.

8. Pirttilä AM, Laukkanen H, Pospiech H, Myllylä R, Hohtola A. 2000. Detec-

tion. Appl Environ Microbiol 66:3073–3077. https://doi.org/10.1128/AEM
.66.7.3073-3077.2000.

9. Yates RJ, Howieson JG, Reeve WG, Nandasena KG, Law IJ, Bräu L, Ardley
JK, Nistelberger HM, Real D, O’Hara GW. 2007. Lotononis angolensis forms
nitrogen fixing, lupinoid nodules with phylogenetically unique, fast-
growing, pink-pigmented bacteria, which do not nodulate L. bainesii or
L. listii. Soil Biol Biochem 39:1680 –1688. https://doi.org/10.1016/j.soilbio
.2007.01.025.

10. Andreote FD, Carneiro RT, Salles JF, Marcon J, Labate CA, Azevedo JL,
Araújo WL. 2009. Culture-independent assessment of rhizobiales-related
alphaproteobacteria and the diversity of Methylobacterium in the rhizo-
sphere and rhizoplane of transgenic eucalyptus. Microb Ecol 57:82–93.
https://doi.org/10.1007/s00248-008-9405-8.

11. Madhaiyan M, Poonguzhali S, Senthilkumar M, Lee JS, Lee KC. 2012.
Methylobacterium gossipiicola sp. nov., a pink-pigmented, facultatively
methylotrophic bacterium isolated from the cotton phyllosphere. Int J
Syst Evol Microbiol 62:162–167. https://doi.org/10.1099/ijs.0.030148-0.

12. Jasim B, Joseph AA, John CJ, Mathew J, Radhakrishnan EK. 2014. Isola-
tion and characterization of plant growth promoting endophytic bacte-
ria from the rhizome of Zingiber officinale. 3 Biotech 4:197–204. https://
doi.org/10.1007/s13205-013-0143-3.

13. Eevers N, Van Hamme JD, Bottos EM, Weyens N, Vangronsveld J. 2015.
Draft Genome Sequence of Methylobacterium radiotolerans, a DDE-
degrading and plant growth-promoting strain isolated from Cucurbita
pepo. Genome Announc 3(3):e00488-15. https://doi.org/10.1128/
genomeA.00488-15.

14. Marinho Almeida D, Dini-Andreote F, Camargo Neves AA, Jucá Ramos
RT, Andreote FD, Carneiro AR, Oliveira de Souza Lima A, Caracciolo
Gomes de Sá PH, Ribeiro Barbosa MS, Araújo WL, Silva A. 2013. Draft
genome sequence of Methylobacterium mesophilicum strain SR1.6/6,
isolated from Citrus sinensis. Genome Announc 1(3):e00356-13. https://
doi.org/10.1128/genomeA.00356-13.

Photolo et al.

Volume 5 Issue 40 e00976-17 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/NKQS00000000
https://doi.org/10.1590/S1415-47572012005000017
https://doi.org/10.1128/AEM.68.10.4906-4914.2002
https://doi.org/10.1128/AEM.68.10.4906-4914.2002
https://doi.org/10.1128/JB.183.1.214-220.2001
https://doi.org/10.1111/j.1574-6968.2008.01258.x
https://doi.org/10.1007/s12010-011-9166-6
https://doi.org/10.1007/s12010-011-9166-6
https://doi.org/10.1016/j.envexpbot.2005.05.010
https://doi.org/10.1371/journal.pone.0046802
https://doi.org/10.1128/AEM.66.7.3073-3077.2000
https://doi.org/10.1128/AEM.66.7.3073-3077.2000
https://doi.org/10.1016/j.soilbio.2007.01.025
https://doi.org/10.1016/j.soilbio.2007.01.025
https://doi.org/10.1007/s00248-008-9405-8
https://doi.org/10.1099/ijs.0.030148-0
https://doi.org/10.1007/s13205-013-0143-3
https://doi.org/10.1007/s13205-013-0143-3
https://doi.org/10.1128/genomeA.00488-15
https://doi.org/10.1128/genomeA.00488-15
https://doi.org/10.1128/genomeA.00356-13
https://doi.org/10.1128/genomeA.00356-13
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

