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Genome Sequence of the Acidophilic Bacterium Acidocella sp. Strain
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Here, we report the draft genome sequence of Acidocella sp. strain MX-AZ02, an acidophilic and heterotrophic alphaproteobac-

terium isolated from a geothermal lake in western Mexico.
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cidocella sp. strain MX-AZ02 was isolated from a naturally

acidic (pH 2.3) and heavy metal-containing shallow lake in
the Los Azufres National Park in western Mexico. The Acidocella
genus comprises aerobic, acidophilic, Gram-negative bacteria be-
longing to the class Alphaproteobacteria (1). Acidocella relatives
have been identified both in natural and acid mine drainage envi-
ronments exhibiting high heavy-metal levels (2—6). Acidocella has
also been detected among Sphagnum moss microbiota growing
under varying acidic conditions (7, 8). Currently, the genus con-
tains three reference strains isolated from acidic environments
(9-11).

DNA was isolated from Acidocella sp. MX-AZ02, which yields
smooth, round, and translucent colonies on DSMZ medium 35a.
The organism is maintained at the Center of Genomic Sciences in
the culture collection of the Ecological Genomics Department,
National University of Mexico (UNAM). The sequencing was per-
formed with the Roche 454 GS-FLX titanium technology generat-
ing 58.04 Mbp (~16-fold coverage) from a mate-paired library
with 3-kb inserts. The reads were assembled de novo using New-
bler assembler 2.3 (454 Life Sciences). The assembly produced 303
contigs of >500 bp each with an N size of 22.12 kb. Nine scaf-
folds were generated containing 250 contigs. Genome annotation
was performed using the NCBI Prokaryotic Genomes Automatic
Annotation Pipeline (PGAAP) (http://www.ncbi.nlm.nih.gov
/genomes/static/Pipeline.html).

The genome of Acidocella sp. MX-AZ02 was estimated to be
3.6 Mbp with a G+C content of 64.1% and it carried 3,553 open
reading frames (ORFs). The 16S rRNA gene phylogeny indicated
that the strain is closely related to type strains Acidocella facilis
PW2, Acidocella aluminiidurans AL46, and Acidocella aminolytica
101, sharing 99.86%, 99.50%, and 97.93% sequence identities,
respectively, over 1,407 bp.

Metal resistance determinants have been identified for Acido-
cella strains (12, 13, 14). The Acidocella sp. MX-AZ02 genome
codes for arsenic, chromium, copper, and cobalt-zinc-cadmium
transporters, as well as heavy-metal sensor signal transduction
histidine kinases and chaperones. Carbonic anhydrases were also
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encoded, which may provide a means to cope with the low CO,
levels in acidic waters.

One Acidocella strain was shown to metabolize fructose from
medium containing cell-free algal exudates, but it was unable to
metabolize mannitol or glucose (15). Acidocella sp. MX-AZ02
may use glucose in the isolation medium as a carbon source. An
acidophilic and abundant unicellular green alga was recently char-
acterized from the same lake from which Acidocella sp. MX-AZ02
was isolated (16). Possibly, Acidocella sp. MX-AZ02 utilizes or-
ganic compounds from the alga, as was proposed previously for
acidophilic microalgae and acidophilic heterotrophic bacteria
(15).

The draft genome of Acidocella sp. MX-AZ02 will facilitate the
identification of metal resistance determinants and may help us
understand bacterial-algal interactions. This is the first isolated
bacterial genome for an Acidocella strain and is the first sequenced
bacterial genome from the Los Azufres National Park.

Nucleotide sequence accession number. The draft of the ge-
nome sequence is deposited at DDBJ/EMBL/GenBank under the
accession no. AMPS00000000.

ACKNOWLEDGMENTS

We thank the Next Generation Sequencing unit from Macrogen Inc. for
pyrosequencing. The Comision Federal de Electricidad (CFE) personnel
provided a sampling permit.

This research was supported by PAPIIT IN205412 from DGAPA,
UNAM. L.E.S.G. received a PhD scholarship from CONACYT (Mexico)
under the Programa de Doctorado en Ciencias Biomédicas from
UNAM. L.ES.G. had a “Beca Mixta” from CONACYT and a fellowship
from PAEP during a research internship at the Danish Archaea Centre.

REFERENCES

1. Kishimoto N, Kosako Y, Wakao N, Tano T, Hiraishi A. 1995. Transfer
of Acidiphilium facilis and Acidiphilium aminolytica to the genus Acidocella
gen. nov, and emendation of the genus Acidiphilium. Syst. Appl. Micro-
biol. 18:85-91.

2. Hallberg KB, Coupland K, Kimura S, Johnson DB. 2006. Macroscopic
streamer growths in acidic, metal-rich mine waters in north Wales consist
of novel and remarkably simple bacterial communities. Appl. Environ.
Microbiol. 72:2022-2030.

genomea.asm.org 1


http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/genomes/static/Pipeline.html
http://www.ncbi.nlm.nih.gov/genomes/static/Pipeline.html
http://www.ncbi.nlm.nih.gov/nuccore?term=AMPS00000000
http://genomea.asm.org

2 genomea.asm.org

Servin-Garciduefias et al.

. Hamamura N, Olson SH, Ward DM, Inskeep WP. 2005. Diversity and
functional analysis of bacterial communities associated with natural hy-
drocarbon seeps in acidic soils at rainbow springs, Yellowstone National
Park. Appl. Environ. Microbiol. 71:5943-5950.

. Johnson DB, Rolfe S, Hallberg KB, Iversen E. 2001. Isolation and
phylogenetic characterization of acidophilic microorganisms indigenous
to acidic drainage waters at an abandoned Norwegian copper mine. Envi-
ron. Microbiol. 3:630—637.

. Lear G, Niyogi D, Harding J, Dong Y, Lewis G. 2009. Biofilm bacterial
community structure in streams affected by acid mine drainage. Appl.
Environ. Microbiol. 75:3455-3460.

. Lu S, Gischkat S, Reiche M, Akob DM, Hallberg KB, Kiisel K. 2010.
Ecophysiology of Fe-cycling bacteria in acidic sediments. Appl. Environ.
Microbiol. 76:8174—8183.

. Bragina A, Maier S, Berg C, Miiller H, Chobot V, Hadacek F, Berg G.
2011. Similar diversity of alphaproteobacteria and nitrogenase gene am-
plicons on two related Sphagnum mosses. Front. Microbiol. 2:275.

. Opelt K, Berg G. 2004. Diversity and antagonistic potential of bacteria
associated with bryophytes from nutrient-poor habitats of the Baltic sea
coast. Appl. Environ. Microbiol. 70:6569—6579.

. Kimoto K, Aizawa T, Urai M, Ve NB, Suzuki K, Nakajima M, Sunairi
M. 2010. Acidocella aluminiidurans sp. nov., an aluminium-tolerant bac-
terium isolated from Panicum repens grown in a highly acidic swamp in
actual acid sulfate soil area of Vietnam. Int. J. Syst. Evol. Microbiol. 60:
764-768.

Genome Announcements

. Kishimoto N, Kosako Y, Tano T. 1993. Acidiphilium aminolytica sp. nov:

an acidophilic chemoorganotrophic bacterium isolated from acidic min-
eral environment. Curr. Microbiol. 27:131-136.

. Wichlacz PL, Unz RF, Langworthy TA. 1986. Acidiphilium angustum sp.

nov., Acidiphilium facilis sp. nov, and Acidiphilium rubrum sp. nov: acido-
philic heterotrophic bacteria isolated from acidic coal mine drainage. Int.
J. Syst. Bacteriol 36:197-201.

. Ghosh S, Mahapatra NR, Banerjee PC. 1997. Metal resistance in Acido-

cella strains and plasmid-mediated transfer of this characteristic to Acid-
iphilium multivorum and Escherichia coli. Appl. Environ. Microbiol. 63:
4523-4527.

. Ghosh S, Mahapatra NR, Ramamurthy T, Banerjee PC. 2000. Plasmid

curing from an acidophilic bacterium of the genus Acidocella. FEMS Mi-
crobiol. Lett. 183:271-274.

. Ghosh S, Mahapatra NR, Nandi S, Banerjee PC. 2005. Integration of

metal-resistant determinants from the plasmid of an Acidocella strain into
the chromosome of Escherichia coli DH5alpha. Curr. Microbiol. 50:
28-32.

. Nancucheo I, Barrie Johnson D. 2012. Acidophilic algae isolated from

mine-impacted environments and their roles in sustaining heterotrophic
acidophiles. Front. Microbiol. 3:325.

. Servin-Garciduenas LE, Martinez-Romero E. 2012. Complete mito-

chondrial and plastid genomes of the green microalga Trebouxiophyceae
sp. strain MX-AZ01 isolated from a highly acidic geothermal lake. Eu-
karyot. Cell 11:1417-1418.

January/February 2013 Volume 1 Issue 1 e00041-12


http://genomea.asm.org

	Genome Sequence of the Acidophilic Bacterium Acidocella sp. Strain MX-AZ02
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS
	REFERENCES


