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The fungal genus Exophiala comprises both pathogen species, which cause severe infections in humans, and environmental spe-
cies, which are able to degrade alkylbenzene compounds. The draft genome sequence of Exophiala mesophila presented here is
the first genome assembly of an alkylbenzene-degrading organism belonging to the genus Exophiala.
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So-called black yeasts are ascomycetes exhibiting hyphal and
yeast-like morphology with budding cells. Within the black

yeasts, the genus Exophiala seems to be an evolutionary hot spot,
with a high diversification and emerging adaptation toward hu-
man environments and human hosts. Exophiala dermatitidis, in
particular, is both an opportunistic human pathogen and a fungus
found in human environments, like bathrooms, sauna facilities,
or dishwashers. Some species show a high affinity for contami-
nated sites and are able to degrade a variety of xenobiotics, includ-
ing hydrocarbons, under desiccation and under extreme pH and
temperature conditions. Thus, they are regarded as promising
candidates for bioremediation (1). Exophiala mesophila was orig-
inally isolated from a silicone seal in a hospital but is also fre-
quently found in tap water, saunas, and steam bath facilities (2).

Genomic DNA was isolated from E. mesophila (strain CBS
120910) grown on 2% malt extract agar using a cetyltrimethylam-
monium bromide (CTAB)-based protocol. The elimination of
melanin from DNA was performed by two phenol-chloroform
purification steps. Genome sequencing was carried out using the
Ion Proton Technology (Ion AmpliSeq library preparation kit,
Template OT2 200 kit, Ion PI sequencing 200 kit, and the Ion PI
chip kit version 2; Life Technologies, Carlsbad, CA), according to
the instructions of the producers. A total of 12.2 Gb, with a median
read length of 169 bp, were assembled into a 30-Mb genome con-
taining 507 contigs (N50, 121,790). The genome assembly was per-
formed with Newbler 2.9.

The presence of genes involved in toluene degradation was
investigated in E. mesophila and, for the purposes of comparison,
was also investigated in the yeast Saccharomyces cerevisiae S288C.
A list of 12 genes related to toluene degradation was compiled
from Parales et al. (3) and mapped to the three genomes using
Scipio (4), with a score threshold of 0.3. Only 2 genes belonging to

the toluene degradation pathway (benzaldehyde dehydrogenase
and benzylalcohol dehydrogenase) were found in yeast S288C,
while 9 genes (ketoadipyl-coenzyme A [CoA] thiolase, catechol
1,2-dioxygenase, protocatechuate dioxygenase, cytochrome P450,
benzaldehyde dehydrogenase, benzylalcohol dehydrogenase,
cis,cis-muconate-lactonizing enzyme, �-carboxy muconate en-
zyme, and �-ketoadipate-CoA transferase) were found in E. meso-
phila, in line with its ability to digest alkylbenzene compounds.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession no. JSEI00000000. The version described in this
paper is JSEI01000000.

ACKNOWLEDGMENTS

This project was financed by the Austrian Science Fund (FWF) (project P
25119-B16). The equipment of the VIBT-Extremophile Center used in
this study was financed by BOKU-Equipment GesmbH. The computa-
tional results presented have been achieved in part using the Vienna Sci-
entific Cluster (VSC).

REFERENCES
1. Prenafeta-Boldú FX, Guivernau M, Gallastegui G, Viñas M, de Hoog GS,

Elías A. 2012. Fungal/bacterial interactions during the biodegradation of
TEX hydrocarbons (toluene, ethylbenzene and p-xylene) in gas biofilters
operated under xerophilic conditions. FEMS Microbiol Ecol 80:722–734.
http://dx.doi.org/10.1111/j.1574-6941.2012.01344.x.

2. Listemann H, Freiesleben H. 1996. Exophiala mesophila spec. nov. Myco-
ses 39:1–3. http://dx.doi.org/10.1111/j.1439-0507.1996.tb00076.x.

3. Parales RE, Parales JV, Pelletier DA, Ditty JL. 2008. Diversity of microbial
toluene degradation pathways. Adv Appl Microbiol 64:1–73. http://
dx.doi.org/10.1016/S0065-2164(08)00401-2.

4. Keller O, Odronitz F, Stanke M, Kollmar M, Waack S. 2008. Scipio: using
protein sequences to determine the precise exon/intron structures of genes
and their orthologs in closely related species. BMC Bioinformatics 9:278.
http://dx.doi.org/10.1186/1471-2105-9-278.

crossmark

Genome AnnouncementsMarch/April 2015 Volume 3 Issue 2 e00203-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00203-15&domain=pdf&date_stamp=2015-4-9
http://genomea.asm.org

	Draft Genome Sequence of Exophiala mesophila, a Black Yeast with High Bioremediation Potential
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

