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We report here the draft genome of Saitozyma podzolica DSM 27192
sequenced based on PacBio chemistry. This yeast isolate produces large amounts of
single-cell oil (SCO) and gluconic acid (GA). Information from the genome sequence
will provide additional insight into the genetic mechanism of SCO and GA metabolism in this organism.

ABSTRACT

A

yeast isolate from peat bog soil in the Black Forest of Germany was identiﬁed
using internal transcribed spacer (ITS) region sequencing as Cryptococcus podzolicus and deposited as DSM 27192 at the DSMZ (1). This oleaginous yeast was characterized as a simultaneous single-cell oil (SCO) and gluconic acid (GA) producer via
a fermentation process with glucose as a carbon source, yielding 18 g/liter SCO and
30 g/liter GA. On xylose, 11.1 g/liter SCO was produced (1). The ability to convert xylose
to SCO makes this strain an interesting candidate for the maintenance of the carbon
value chain by converting renewable waste material, e.g., hydrolyzed wood and straw,
for worthwhile biodiesel production (2).
Saitozyma podzolica DSM 27192 was cultivated in a mineral salt medium described in reference 1. Genomic DNA was extracted from cells grown to early
logarithmic phase at 20°C and 130 rpm. Genomic DNA was isolated using a phenolchloroform protocol (3). Library preparation and PacBio RS long-read sequencing
were performed at GATC Biotech AG (Constance, Germany), yielding 203,613 reads
of 2,572,991,431 bp, with an N50 value and mean read length of 19,167 and
12,636 bp, respectively. The reads were preassembled using HGAP 3.0 and polished
using Quiver as part of SMRT Analysis version 2.3 at GATC Biotech AG. To validate
this assembly, the reads were assembled and polished using Canu version 1.7.1 (4)
and arrow version 2.3.2 (5), respectively. The ﬁnal assembly comprises 46 contigs of
29,888,215 bp (86.1⫻ coverage) with a mean G⫹C content of 58.79%. The sizes of
the largest and N50 contigs were 2,705,151 and 1,066,819 bp, respectively. In
comparison, the DSM 27192 draft genome is larger than the genomes of other
members of the genera Dioszegia, Saitozyma, and Tremella, whose genome sizes
range from 19,344,119 to 28,639,919 bp.
Annotation of DSM 27192 contigs using Funannotate pipeline version 1.5.08f86f8c (6) resulted in 10,312 gene predictions comprising 10,224 protein-coding
and 88 tRNA genes. Compared to its closest genomic relative (Fig. 1), Cryptococcus
sp. strain JCM 24511 (GenBank accession number BCLC00000000), the genome of
DSM 27192 encodes 1,689 unique proteins. The completeness of the DSM 27192 draft
genome, based on BUSCO (7) fungi_odb9 and basidiomycota_odb9, stands at 92.4%
and 90.0%, respectively. In contrast, the completeness of the Cryptococcus sp. JCM
24511 genome, based on fungi_odb9, was estimated at 94.8%. However, fungi_odb9
estimate of genome completeness among other members of the genera Dioszegia,
Saitozyma, and Tremella ranged from 87.6 to 94.8%. Functional annotation of the
predicted proteins revealed that relative to other members of the order Tremellales,
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FIG 1 Core genome phylogeny of 31 representative members of the order Tremellales and Trichosporon
asahii JCM2466T. Maximum likelihood (ML) tree inferred from concatenated protein alignment (45,703
amino acids in length) of 164 single-copy proteins. The phylogeny was generated using IQ-TREE version
1.6.7 based on the LG⫹F⫹R5 model (8). The ML was generated with conﬁdence values based on 1,000
bootstrap replicates.

DSM 27192 genome encodes a larger number of proteins linked to carbohydrate-active
enzymes (CAZymes) and MEROPS, as well as secreted proteins.
The whole-genome sequence of S. podzolica DSM 27192 will provide additional
insight into the genetic mechanisms and control of fatty acids and gluconic acid
synthesis. At the same time, the genomic data will provide an additional point of
comparison to other oleaginous yeasts and GA-producing organisms.
Data availability. This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession number RSCD00000000. The raw reads were
deposited in the Sequence Read Archive under the accession number PRJNA506379.
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