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Saccharomyces cerevisiae strain M3707 was isolated from a sample of commercial distillers yeast, and its genome sequence to-
gether with the genome sequences for the four derived haploid strains M3836, M3837, M3838, and M3839 has been determined.
Yeasts have potential for consolidated bioprocessing (CBP) for biofuel production, and access to these genome sequences will
facilitate their development.
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Saccharomyces cerevisiae is the first eukaryote for which a ge-
nome was completely sequenced (1). It has been studied in-

tensely for decades as a model organism, is generally recognized as
safe (GRAS), is used as a host for recombinant protein production
(2), and is tolerant of a wide range of physiological stresses, such as
low pH, high ethanol, and high osmotic stress (3, 4, 5). S. cerevisiae
is used in the baking industry and fermentations for food-grade
alcohol production, its pentose utilization capabilities have been de-
veloped (3, 6), and yeasts have potential for consolidated bioprocess-
ing (CBP) for biofuel production (7, 8). The 12-Mb S. cerevisiae S288c
genome encodes approximately 6,000 open reading frames, and the
organism can maintain stable haploid or diploid states (9). To better
understand S. cerevisiae and its potential for CBP development, we
generated the genome sequences for the diploid strain M3707 iso-
lated from a sample of distillers yeast and four haploid derivatives
named M3836, M3837, M3838, and M3839.

The genomes of S. cerevisiae strain M3707 and strains M3836,
M3837, M3838, and M3839 were sequenced using the Illumina
(10) HiSeq DNA sequencing platform according to the manufac-
turer’s instructions. Long mate-pair and paired-end (PE) libraries
were used to sequence genomic DNA for each strain, with insert
sizes of ~4 kb and ~270 bp, respectively. In addition, cDNA de-
rived from RNA that represented 17 different growth conditions
was sequenced from a ~270-bp insert size PE library to aid gene
model predictions. Filtered reads were assembled with
AllPaths-LG (release version R41554) (11). Each strain has an es-
timated genome size of approximately 11.5 Mb, with a mean ge-
nome sequence coverage of ~149� across all strains. The genome
sequences assembled into between 84 and 120 contigs and 43 scaf-
folds for each strain. Approximately 6,000 genes were predicted in
each of the five strains using the Joint Genome Institute (JGI)

annotation pipeline (12) that contained a set of gene predictors
(13, 14, 15).

The genome sequences of the new strains and strain 288c are
very similar, with 99.05 to 99.1% similarity between the genomes
as measured by average nucleotide identity (ANI) (16). Near-
perfect orthologs (�98% coverage and �98% percent identity)
are found for 90.4% of M3707 and 288c genes, and 97.4% of these
are syntenic. Interestingly, over half of the predicted gene mod-
els are identical copies; the rest are affected by insertions and
deletions. In comparison to 288c, M3707 lacks around 3.5% of
sequence (~325 kb) containing 46 genes, while it carries an addi-
tional 1.7% (~150 kb) of sequence containing 33 genes. Most of
the unique genes encode proteins of unknown function. However,
an interesting exception is a gene containing a melibiose domain,
which is conserved among the five strains that were sequenced as
part of this study. S. cerevisiae strain M3707 and strains M3836,
M3837, M3838, and M3839 are industrially relevant, and their
genome sequences will provide a useful foundation for future
metabolic engineering, systems biology, and comparative genom-
ics studies to develop CBP S. cerevisiae strains.

Nucleotide sequence accession numbers. The genome se-
quences and annotations are available via the JGI fungal
genomics resource MycCosm (http://jgi.doe.gov/fungi [17])
and have been deposited in DDBJ/EMBL/GenBank under the acces-
sion no. AMQB00000000, AMQC00000000, AMQD00000000,
AMQE00000000, and AMQF00000000 for strains M3707, M3836,
M3837, M3838, and M3839, respectively.
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