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GENOME ANNOUNCEMENT

Genome Sequence of Pichia kudriavzevii M12, a Potential Producer of

Bioethanol and Phytase
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A draft genome sequence of Pichia kudriavzevii M12 is presented here. The genome reveals the presence of genes encoding en-
zymes involved in xylose utilization and the pentose phosphate pathway for bioethanol production. Strain M12 is also a poten-
tial producer of phytases, enzymes useful in food processing and agriculture.

Pichia kudriavzevii is synonymously known as Issatchenkia ori-
entalis and is an anamorph of Candida krusei (2, 8). P. kudria-
vzevii has been isolated from food and fruit sources, such as sour-
doughs (11), fermented butter-like products (13), the starter
culture of Tanzanian fermented togwa (12), the African fer-
mented cassava lafun (14), a Ghanaian fermented cocoa bean
heap (5), fermented pineapple juice (3), orange juice (1), and
grape (18). P. kudriavzevii M12 was isolated from a local mixed
culture of effective microorganism (EM), and its biotechnological
potential remains unexplored. The draft genome of strain M12
was determined and annotated in order to gain further insight
into the properties of the yeast, including the metabolism path-
ways of commercial interest.

The draft genome sequence of P. kudriavzevii M12 was deter-
mined using the Genome Analyzer [Ix (100-bp paired-end read).
The reads were assembled de novo into 626 contigs (175-fold cov-
erage) using CLC Genomics Workbench 4.8 (CLC bio, Denmark).
The draft genome contains approximately 10,448,518 bp and has
a GC content of 38.32%. The N, is 40,913 bp, and the longest
contig is 192,239 bp. The open reading frames were predicted
using GeneMark-ES (16) and subsequently annotated by
Blast2GO (4). A total of 4,863 protein-encoding genes were pre-
dicted, and 480 of the genes have no similarity to current public
database sequences. Strain M12 possesses a copy each of the 8S,
28S, and 18S rRNA genes, which were predicted using RNAmmer
(9). In addition, there were 145 tRNAs, including 4 pseudo-
tRNAs, as analyzed using tRNAscan-SE (10).

The draft genome revealed the commercial potential of P.
kudriavzevii M12 as a strain of xylose-fermenting yeast for ethanol
production. Strain M12 possesses the genes coding for xylose re-
ductase, xylitol dehydrogenase, and xylulokinase responsible for
the two-step conversion of xylose to D-xylulose-5-P, which is sub-
sequently channeled into the pentose phosphate pathway for eth-
anol production.

[naddition, the draft genome of P. kudriavzevii M12 reveals the
presence of 3 genes that code for phytases. This class of enzymes
has significant importance in the improvement of phytate de-
phosphorylation in the processing and manufacturing of food for
both human and animal consumption (6). In the application of
strain M12 as an EM biofertilizer, the yeast may secrete phytase
that degrades phytate in soil and may improve acquisition of
phosphorus by plants, thus reducing the need for phosphorus
fertilizer (15). Though phytases from P. kudriavzevii TY13 and P.
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anomala have been reported (7, 17), there has never been any gene
isolation and database deposit of the phytase gene from Pichia
species. The presence of phytase genes in this genome could open
up opportunities for future molecular cloning and application
studies of phytase from P. kudriavzevii M12.

Nucleotide sequence accession number. This Whole Genome
Shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession ALNQO0000000. The version described in this
paper is the first version, ALNQ01000000.
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