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Draft Genome Sequence of Salt-Tolerant Yeast Debaryomyces hansenii
var. hansenii MTCC 234

Shailesh Kumar, Anmoldeep Randhawa, Kaliannan Ganesan, Gajendra Pal Singh Raghava, and Alok K. Mondal

CSIR—Institute of Microbial Technology, Sector 39-A, Chandigarh, India

Debaryomyces hansenii is one of the most halotolerant species of yeast, and the genome sequence of D. hansenii strain CBS767 is
already available. Here we report the 11.46-Mb draft genome of D. hansenii strain MTCC 234, which is even more halotolerant
than strain CBS767. Comparative analysis of these sequences would definitely provide further insight into the halotolerance of
this yeast.

Debaryomyces hansenii is a biotechnologically important yeast
with interesting genetic and biochemical properties (3). It

was originally isolated from saline environments such as seawater
and concentrated brines. D. hansenii strains are also associated
with cheese and meat processing. It is one of the most halotolerant
species of yeast, and the presence of sodium in the medium ap-
pears to stimulate its growth. The molecular basis for the halo-
philic nature of this yeast has drawn considerable attention in the
recent past (1, 11). Unlike other yeasts, D. hansenii is considered a
sodium includer, and the accumulation of a large amount of NaCl
does not have any adverse effect on its physiology (13). D. hansenii
is one of the important extremophilic yeasts that can utilize xylose.
Attempts have been made to produce xylitol from wood hydroly-
sate using D. hansenii strains. Besides xylitol, strains of D. hansenii
are also known to produce arabitol and riboflavin (3). Because of
its halotolerance and unique phylogenetic position, it was selected
as one of the hemiascomycetous yeast species used for compara-
tive genomic and evolutionary studies in the Génolevures proj-
ect (5).

Here we report the genome sequence of D. hansenii strain
MTCC 234, originally isolated from New Zealand soil. Compared
to D. hansenii strain CBS767, whose genome was sequenced pre-
viously, MTCC 234 is more halotolerant and it also produces ri-
boflavin and arabitol. The genome of D. hansenii MTCC 234 was
sequenced by using Illumina GA IIX at Genotypic Technology,
Bangalore, India. A total of 29,714,918 single-end reads with a
length of 72 nucleotides were generated with a genome coverage
of 175-fold. We have used SeqQC (http://genotypic.co.in/SeqQC
.html?mnu�1) and Fastx toolkit (http://hannonlab.cshl.edu/fastx
_toolkit/index.html) to get high-quality (cutoff read length for
HQ, 70%; cutoff quality score, 20), vector/adaptor-free reads for
genome assembly. A total of 25,957,404 high-quality, vector-fil-
tered reads were assembled into 542 contigs (size of 11,462,699
nucleotides) with an N50 contig length of 68,507 bp by the Velvet
1.1.06 (16) software (at a hash length of 57).

The draft genome (542 contigs) has 35.42% G�C content and
encodes 69 tRNAs and 3 rRNAs (5S, 18S, and 28S rRNAs), as
predicted by tRNAscan-SE v 1.23 (10) and the RNAmmer 1.2
Server (8), respectively. Gene prediction and annotation were
done by the MAKER (4) pipeline by using several executables—
RepeatMasker (12), BLAST (2), SNAP (7), Exonerate (14), Gen-
emark (9), and Augustus (15). The predicted proteins (5,313;
minimum length of 22 amino acids, maximum length of 4,972
amino acids) were searched against the nonredundant NCBI da-

tabase, and matches were found for 5,294 proteins at an E value
cutoff of 10�6. Of these, 5,069 proteins could be mapped to the
UniProt database. We found the following gene ontology terms
after mapping: biological process, 1,904; cellular component,
1,817; molecular function, 2,863. We also mapped the proteins
to KEGG (6) and found four genes for riboflavin metabolism
and five genes for the pentose and glucuronate interconversion
pathway.

Nucleotide sequence accession number. This whole genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der accession no. AHBE00000000. The version described in this
paper is the first version (accession no. AHBE01000000).
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