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Abstract


A novel, strictly anaerobic, methylotrophic marine methanogen, strain SLH33T, was isolated from deep sediment samples covered by an orange microbial mat collected from the Napoli Mud Volcano. Cells of strain SLH33T were Gram-stain-negative, motile, irregular cocci that occurred singly. Cells utilized trimethylamine, dimethylamine, monomethylamine, methanol, betaine, N,N-dimethylethanolamine and choline (N,N,N-trimethylethanolamine) as substrates for growth and methanogenesis. The optimal growth temperature was 30 °C; maximum growth rate was obtained at pH 7.0 in the presence of 0.5 M Na+. The DNA G+C content of strain SLH33T was 43.4 mol%. Phylogenetic analyses based on 16S rRNA gene sequences placed strain SLH33T within the genus 

Methanococcoides

. The novel isolate was related most closely to 

Methanococcoides methylutens

 TMA-10T (98.8 % 16S rRNA gene sequence similarity) but distantly related to 

Methanococcoides burtonii

 DSM 6242T (97.6 %) and 

Methanococcoides alaskense

 AK-5T (97.6 %). DNA–DNA hybridization studies indicated that strain SLH33T represents a novel species, given that it shared less than 16 % DNA–DNA relatedness with 

Methanococcoides methylutens

 TMA-10T. The name Methanococcoides vulcani sp. nov. is proposed for this novel species, with strain SLH33T ( = DSM 26966T = JCM 19278T) as the type strain. An emended description of the genus 

Methanococcoides

 is also proposed.






	
Published Online:
01/06/2014


 





 
Funding




This study was supported by the:
	
HERMES
(Award GOCECT- 2005-511234-1)

	
HERMIONE
(Award 226354)

	
European Union
(Award 311975)

	
UBO

	
CNRS

	
Ifremer







© 2014 IUMS








Article metrics loading...




/content/journal/ijsem/10.1099/ijs.0.058289-0

2014-06-01

2024-03-20


























Download as PowerPoint




Full text loading...





/deliver/fulltext/ijsem/64/6/1978.html?itemId=/content/journal/ijsem/10.1099/ijs.0.058289-0&mimeType=html&fmt=ahah








References

	

De Ley J., 
Cattoir H., 
Reynaerts A.
(
1970
).  The quantitative measurement of DNA hybridization from renaturation rates. . Eur J Biochem 12, 133–142.  [View Article]
[PubMed]



[Google Scholar]

	

Franzmann P. D., 
Springer N., 
Ludwig W., 
Demacario E. C., 
Rohde M.
(
1992
).  A methanogenic archaeon from Ace lake Antartica: Methanococcoides burtonii sp. nov..  Syst Appl Microbiol 15, 573–581.  [View Article]



[Google Scholar]

	

Garcia J. L., 
Patel B. K. C., 
Ollivier B.
(
2000
).  Taxonomic, phylogenetic, and ecological diversity of methanogenic Archaea
. . Anaerobe 6, 205–226.  [View Article]
[PubMed]



[Google Scholar]

	

Hales B. A., 
Edwards C., 
Ritchie D. A., 
Hall G., 
Pickup R. W., 
Saunders J. R.
(
1996
).  Isolation and identification of methanogen-specific DNA from blanket bog peat by PCR amplification and sequence analysis. . Appl Environ Microbiol 62, 668–675.[PubMed]



[Google Scholar]

	

Huß V. A., 
Festl H., 
Schleifer K. H.
(
1983
).  Studies on the spectrophotometric determination of DNA hybridization from renaturation rates. . Syst Appl Microbiol 4, 184–192.  [View Article]
[PubMed]



[Google Scholar]

	

Iino T., 
Tamaki H., 
Tamazawa S., 
Ueno Y., 
Ohkuma M., 
Suzuki K., 
Igarashi Y., 
Haruta S.
(
2013
).  Candidatus Methanogranum caenicola: a novel methanogen from the anaerobic digested sludge, and proposal of Methanomassiliicoccaceae fam. nov. and Methanomassiliicoccales ord. nov., for a methanogenic lineage of the class Thermoplasmata
. . Microbes Environ 28, 244–250.  [View Article]
[PubMed]



[Google Scholar]

	

Kendall M., 
Boone D.
(
2006
).  The order Methanosarcinales
. . In The Prokaryotes, pp. 244–256. Edited by 
Dworkin M., 
Falkow S., 
Rosenberg E., 
Schleifer K.-H., 
Stackebrandt E.
. New York:: Springer;.  [View Article]



[Google Scholar]

	

Larkin M. A., 
Blackshields G., 
Brown N. P., 
Chenna R., 
McGettigan P. A., 
McWilliam H., 
Valentin F., 
Wallace I. M., 
Wilm A.
& other authors (
2007
).  
clustal w and clustal_x version 2.0. . Bioinformatics 23, 2947–2948.  [View Article]
[PubMed]



[Google Scholar]

	

Lazar C. S., 
L’Haridon S., 
Pignet P., 
Toffin L.
(
2011a
).  Archaeal populations in hypersaline sediments underlying orange microbial mats in the Napoli mud volcano. . Appl Environ Microbiol 77, 3120–3131.  [View Article]
[PubMed]



[Google Scholar]

	

Lazar C. S., 
Parkes R. J., 
Cragg B. A., 
L’Haridon S., 
Toffin L.
(
2011b
).  Methanogenic diversity and activity in hypersaline sediments of the centre of the Napoli mud volcano, Eastern Mediterranean Sea. . Environ Microbiol 13, 2078–2091.  [View Article]
[PubMed]



[Google Scholar]

	

Lomans B. P., 
Maas R., 
Luderer R., 
Op den Camp H. J., 
Pol A., 
van der Drift C., 
Vogels G. D.
(
1999
).  Isolation and characterization of Methanomethylovorans hollandica gen. nov., sp. nov., isolated from freshwater sediment, a methylotrophic methanogen able to grow on dimethyl sulfide and methanethiol. . Appl Environ Microbiol 65, 3641–3650.[PubMed]



[Google Scholar]

	

Ludwig W., 
Strunk O., 
Westram R., 
Richter L., 
Meier H., 
Yadhukumar, 
Buchner A., 
Lai T., 
Steppi S.
& other authors (
2004
).  
arb: a software environment for sequence data. . Nucleic Acids Res 32, 1363–1371.  [View Article]
[PubMed]



[Google Scholar]

	

Mesbah M., 
Premachandran U., 
Whitman W. B.
(
1989
).  Precise measurement of the G+C content of deoxyribonucleic acid by high-performance liquid chromatography. . Int J Syst Bacteriol 39, 159–167.  [View Article]



[Google Scholar]

	

Oremland R. S., 
Taylor B. F.
(
1978
).  Sulfate reduction and methanogenesis in marine sediments. . Geochim Cosmochim Acta 42, 209–214.  [View Article]



[Google Scholar]

	

Pruesse E., 
Quast C., 
Knittel K., 
Fuchs B. M., 
Ludwig W., 
Peplies J., 
Glöckner F. O.
(
2007
).  
silva: a comprehensive online resource for quality checked and aligned ribosomal RNA sequence data compatible with arb
. . Nucleic Acids Res 35, 7188–7196.  [View Article]
[PubMed]



[Google Scholar]

	

Saitou N., 
Nei M.
(
1987
).  The neighbor-joining method: a new method for reconstructing phylogenetic trees. . Mol Biol Evol 4, 406–425.[PubMed]



[Google Scholar]

	

Singh N., 
Kendall M. M., 
Liu Y., 
Boone D. R.
(
2005
).  Isolation and characterization of methylotrophic methanogens from anoxic marine sediments in Skan Bay, Alaska: description of Methanococcoides alaskense sp. nov., and emended description of Methanosarcina baltica
. . Int J Syst Evol Microbiol 55, 2531–2538.  [View Article]
[PubMed]



[Google Scholar]

	

Sowers K. R.
(
2000
).  Genus II. Methanococcoides. . In 
the Bergey's Manual of Systematic Bacteriology
, , 2nd edn., vol. 1, pp 276–278. Edited by 
Boone D. R., 
Castenholz R. W., 
Garrity G. M.
. New York:: Springer;.


[Google Scholar]

	

Sowers K. R., 
Ferry J. G.
(
1983
).  Isolation and characterization of a methylotrophic marine methanogen, Methanococcoides methylutens gen. nov., sp. nov..  Appl Environ Microbiol 45, 684–690.[PubMed]



[Google Scholar]

	

Sprenger W. W., 
van Belzen M. C., 
Rosenberg J., 
Hackstein J. H. P., 
Keltjens J. T.
(
2000
).  
Methanomicrococcus blatticola gen. nov., sp. nov., a methanol- and methylamine-reducing methanogen from the hindgut of the cockroach Periplaneta americana
. . Int J Syst Evol Microbiol 50, 1989–1999.  [View Article]
[PubMed]



[Google Scholar]

	

Stackebrandt E., 
Ebers J.
(
2006
).  Taxonomic parameters revisited: tarnished gold standards. . Microbiol Today 33, 152–155.


[Google Scholar]

	

Stamatakis A.
(
2006
).  RAxML-VI-HPC: maximum likelihood-based phylogenetic analyses with thousands of taxa and mixed models. . Bioinformatics 22, 2688–2690.  [View Article]
[PubMed]



[Google Scholar]

	

Tamura K., 
Dudley J., 
Nei M., 
Kumar S.
(
2007
).  
mega4: molecular evolutionary genetics analysis (mega) software version 4.0. . Mol Biol Evol 24, 1596–1599.  [View Article]
[PubMed]



[Google Scholar]

	

Teske A., 
Hinrichs K.-U., 
Edgcomb V., 
de Vera Gomez A., 
Kysela D., 
Sylva S. P., 
Sogin M. L., 
Jannasch H. W.
(
2002
).  Microbial diversity of hydrothermal sediments in the Guaymas Basin: evidence for anaerobic methanotrophic communities. . Appl Environ Microbiol 68, 1994–2007.  [View Article]
[PubMed]



[Google Scholar]

	

Watkins A. J., 
Roussel E. G., 
Webster G., 
Parkes R. J., 
Sass H.
(
2012
).  Choline and N,N-dimethylethanolamine as direct substrates for methanogens. . Appl Environ Microbiol 78, 8298–8303.  [View Article]
[PubMed]



[Google Scholar]

	

Wayne L. G., 
Brenner D. J., 
Colwell R. R., 
Grimont P. A. D., 
Kandler O., 
Krichevsky M. I., 
Moore L. H., 
Moore W. E. C., 
Murray R. G. E.
& other authors (
1987
).  International Committee on Systematic Bacteriology. Report of the ad hoc committee on reconciliation of approaches to bacterial systematics. . Int J Syst Bacteriol 37, 463–464.  [View Article]



[Google Scholar]

	

Yu I. K., 
Kawamura F.
(
1987
).  
Halomethanococcus doii gen. nov., sp. nov., an obligately halophilic methanogenium bacterium from solar salt ponds. . J Gen Appl Microbiol 33, 303–310.  [View Article]



[Google Scholar]








http://instance.metastore.ingenta.com/content/journal/ijsem/10.1099/ijs.0.058289-0







Methanococcoides vulcani sp. nov., a marine methylotrophic methanogen that uses betaine, choline and N,N-dimethylethanolamine for methanogenesis, isolated from a mud volcano, and emended description of the genus Methanococcoides


Int J Syst Evol Microbiol 64, 1978 (2014); https://doi.org/10.1099/ijs.0.058289-0


/content/journal/ijsem/10.1099/ijs.0.058289-0










/content/journal/ijsem/10.1099/ijs.0.058289-0



Data & Media loading...











Supplements




Supplementary material 1









PDF 


















Most read this month





Article

content/journal/ijsem

Journal

5

3

false

en









Most cited



Most Cited RSS feed








	

	




 
Introducing EzBioCloud: a taxonomically united database of 16S rRNA gene sequences and whole-genome assemblies








Seok-Hwan Yoon,
Sung-Min Ha,
Soonjae Kwon,
Jeongmin Lim,
Yeseul Kim,
Hyungseok Seo and
Jongsik Chun














	

	




 
DNA–DNA hybridization values and their relationship to whole-genome sequence similarities








Johan Goris,
Konstantinos T. Konstantinidis,
Joel A. Klappenbach,
Tom Coenye,
Peter Vandamme and
James M. Tiedje














	

	




 
A taxonomic note on the genus Lactobacillus: Description of 23 novel genera, emended description of the genus Lactobacillus Beijerinck 1901, and union of Lactobacillaceae and Leuconostocaceae








Jinshui Zheng,
Stijn Wittouck,
Elisa Salvetti,
Charles M.A.P. Franz,
Hugh M.B. Harris,
Paola Mattarelli,
Paul W. O’Toole,
Bruno Pot,
Peter Vandamme,
Jens Walter,
Koichi Watanabe,
Sander Wuyts,
Giovanna E. Felis,
Michael G. Gänzle and
Sarah Lebeer














	

	




 
OrthoANI: An improved algorithm and software for calculating average nucleotide identity








Imchang Lee,
Yeong Ouk Kim,
Sang-Cheol Park and
Jongsik Chun














	

	




 
List of Prokaryotic names with Standing in Nomenclature (LPSN) moves to the DSMZ








Aidan C. Parte,
Joaquim Sardà Carbasse,
Jan P. Meier-Kolthoff,
Lorenz C. Reimer and
Markus Göker














	

	




 
Proposed minimal standards for the use of genome data for the taxonomy of prokaryotes








Jongsik Chun,
Aharon Oren,
Antonio Ventosa,
Henrik Christensen,
David Ruiz Arahal,
Milton S. da Costa,
Alejandro P. Rooney,
Hana Yi,
Xue-Wei Xu,
Sofie De Meyer and
Martha E. Trujillo














	

	




 
Valid publication of the names of forty-two phyla of prokaryotes








Aharon Oren and
George M. Garrity














	

	




 
Towards a taxonomic coherence between average nucleotide identity and 16S rRNA gene sequence similarity for species demarcation of prokaryotes








Mincheol Kim,
Hyun-Seok Oh,
Sang-Cheol Park and
Jongsik Chun














	

	




 
Taxonomic Note: A Place for DNA-DNA Reassociation and 16S rRNA Sequence Analysis in the Present Species Definition in Bacteriology








E. STACKEBRANDT and
B. M. GOEBEL














	

	




 
Akkermansia muciniphila gen. nov., sp. nov., a human intestinal mucin-degrading bacterium








Muriel Derrien,
Elaine E. Vaughan,
Caroline M. Plugge and
Willem M. de Vos














	

 More
 

 Less




























We Recommend










  Access key




	
 Subscribed content

	
 Open Access content

	
 Free Trial content

	
 Free content









Are you eligible for an Open Access waiver?






Check if you are eligible for an Open Access fee waiver, available to authors in countries in the HINARI programme. To find out more click here





 


Fee Free Open Access Publishing via Publish and Read






Are you eligible for free Open Access publishing via a Publish and Read agreement in International Journal of Systematic and Evolutionary Microbiology, the official publication for novel microbial taxa? Check if your institution is signed up here

















Back to top




About Us

	Microbiology Society
	Our staff
	License agreements
	Terms and conditions
	Privacy policy
	Contact us





Publications

	Microbiology
	Journal of General Virology
	Journal of Medical Microbiology
	Microbial Genomics
	International Journal of Systematic and Evolutionary Microbiology
	Access Microbiology, an open research platform
	JMM Case Reports





Resources

	Information for authors
	Information for reviewers
	Information for librarians
	Open Access
	Ethics policies
	FAQs
	Rights and permissions
	Reprints and advertising
	

	









© 2024 Microbiology Society. Registered as a Charity in England and Wales 264017. A Charity registered in Scotland SC039250. Company Limited by Guarantee. Registered in England 1039582. 








 





This is a required field



Please enter a valid email address


Approval was a Success

Invalid data

An Error Occurred

Approval was partially successful, following selected items could not be processed due to error


 




Microbiology Society:

http://instance.metastore.ingenta.com/content/journal/ijsem/10.1099/ijs.0.058289-0

10.1099/ijs.0.058289-0

SEARCH_EXPAND_ITEM


 


 





















