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ABSTRACT Here, we report the draft genome sequence of the white-rot basidiomycete
fungus Phanerochaete sordida YK-624 (ATCC 90872), which was isolated in Yakushima,
Kagoshima, Japan. The genome of this strain was found to be 41.2 Mbp, with a G1C
content of 58.7%, and to comprise 17,108 predicted protein-coding sequences.

P hanerochaete sordida YK-624 is a white-rot basidiomycete fungus that exhibits
superior ligninolytic properties (1). The fungus was isolated from decaying wood

collected in Yakushima, Japan. A piece cut from the decaying wood xylem was placed
on wood agar medium (0.2% beech wood meal, 0.02% guaiacol, and 1.6% agar [pH
5.5]). Grown hyphae were isolated after incubation at 30°C for 7 days. The fungus
secretes manganese peroxidase as the primary ligninolytic enzyme during wood
decay, in addition to lignin peroxidases (2). P. sordida YK-624 also degrades several re-
calcitrant organic pollutants, such as neonicotinoid insecticides (3–5), endocrine-dis-
rupting compounds (6, 7), and polychlorinated dioxins (8). It has been suggested that
cytochrome P450s (CYPs) are involved in many of these reactions (3–5, 7). In addition,
a molecular breeding technique for the fungus has been established, and several
transformants have been constructed (e.g., references 2, 9, and 10). Therefore, the fun-
gus can be applied as a platform for the analysis of white-rot fungus-specific gene
function and biotechnological applications. However, basic genetic information
regarding P. sordida, such as genes encoding lignin-degradation-related enzymes and
CYPs, remains unknown. To enhance understanding of the metabolic mechanism and
to facilitate modification of the activities of this fungus, we sequenced the genome of
P. sordida YK624.

Phanerochaete sordida YK-624 (ATCC 90872) was pregrown on potato-dextrose agar
(PDA) plates. Two mycelium-covered plugs (1.0-cm diameter) from the PDA plates were
inoculated into 100-ml Erlenmeyer flasks containing 10 ml of potato-dextrose liquid me-
dium. The cultures were incubated for 5 days at 30°C, and then mycelia were recovered.
Genomic DNA was extracted using the Isoplant II kit (Nippon Gene Co., Ltd.), followed by
ethanol precipitation for final purification. The DNA concentration was determined using
a Quantus fluorometer (Promega, USA). DNA fragmentation was performed using an
M220 focused ultrasonicator (Covaris Inc., USA), and libraries were prepared using a
TruSeq DNA PCR-free library preparation kit (Illumina, USA). Whole-genome sequencing
using a MiSeq system (Illumina) was carried out using 301-bp paired-end reads, resulting
in a total of 36,391,668 paired-end reads (totaling 10,038 Mb). Raw sequence data were
cleaned using Trimmomatic v. 0.38 by trimming the adaptor sequences and bases with
quality scores of ,15 and filtering out reads longer than 150 bp (11). The resultant
22,452,994 high-quality reads, totaling 5,521 Mb, were assembled using SPAdes v. 3.13.0
with a default k-mer set and the options careful, only-assembler, and cov-cutoff auto
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(12). The assembled draft genome sequence of P. sordida consisted of 341 contigs
(.2,000 bp), with a total genome size of 41.2 Mb, an N50 value of 414,756 bp, and an av-
erage G1C content of 58.7%. Protein-coding genes were predicted using BRAKER2 v.
2.1.0 with the fungus option (13) and then were manually curated. The P. sordida YK-624
genome contained 17,108 protein-coding genes, and their completeness, as analyzed
using BUSCO v. 3.0.2 with the polyporales_odb10 data set, reached 4,409/4,464 markers
(98.7%) (14). Peroxidase genes, including 8 manganese peroxidases, 8 lignin peroxidases,
a DyP-type peroxidase, and more than 200 putative CYP genes, were annotated. In addi-
tion, some laccase-like (multicopper oxidase) genes were also found, although laccase
proteins have not been identified in P. sordida YK-624. These data suggest that P. sordida
YK-624 probably degrades a variety of recalcitrant organic compounds, such as lignin,
using these enzymes.

Data availability. The draft genome sequence of P. sordida YK-624 (ATCC 90872)
was deposited in DDBJ/ENA/GenBank under accession number BPQB01000000. The raw
read sequences were deposited in the DDBJ under the accession numbers DRR311115
and DRR311116.

REFERENCES
1. Hirai H, Kondo R, Sakai K. 1994. Screening of lignin-degrading fungi and

their ligninolytic enzyme activities during biological bleaching of kraft
pulp. Mokuzai Gakkaishi 40:980–986.

2. Sugiura T, Mori T, Kamei I, Hirai H, Kawagishi H, Kondo R. 2012. Improve-
ment of ligninolytic properties in the hyper lignin-degrading fungus Pha-
nerochaete sordida YK-624 using a novel gene promoter. FEMS Microbiol
Lett 331:81–88. https://doi.org/10.1111/j.1574-6968.2012.02556.x.

3. Wang J, Hirai H, Kawagishi H. 2012. Biotransformation of acetamiprid by
the white-rot fungus Phanerochaete sordida YK-624. Appl Microbiol Bio-
technol 93:831–835. https://doi.org/10.1007/s00253-011-3435-8.

4. Mori T, Wang J, Tanaka Y, Nagai K, Kawagishi H, Hirai H. 2017. Bioremedia-
tion of the neonicotinoid insecticide clothianidin by the white-rot fungus
Phanerochaete sordida. J Hazard Mater 321:586–590. https://doi.org/10
.1016/j.jhazmat.2016.09.049.

5. Wang J, Tanaka Y, Ohno H, Jia J, Mori T, Xiao T, Yan B, Kawagishi H, Hirai
H. 2019. Biotransformation and detoxification of the neonicotinoid insec-
ticides nitenpyram and dinotefuran by Phanerochaete sordida YK-624. En-
viron Pollut 252:856–862. https://doi.org/10.1016/j.envpol.2019.06.022.

6. Wang J, Majima N, Hirai H, Kawagishi H. 2012. Effective removal of endo-
crine-disrupting compounds by lignin peroxidase from the white-rot fun-
gus Phanerochaete sordida YK-624. Curr Microbiol 64:300–303. https://doi
.org/10.1007/s00284-011-0067-2.

7. Wang J, Yamada Y, Notake A, Todoroki Y, Tokumoto T, Dong J, Thomas P, Hirai
H, Kawagishi H. 2014. Metabolism of bisphenol A by hyper lignin-degrading
fungus Phanerochaete sordida YK-624 under non-ligninolytic condition. Chem-
osphere 109:128–133. https://doi.org/10.1016/j.chemosphere.2014.01.029.

8. Takada S, Nakamura M, Matsueda T, Kondo R, Sakai K. 1996. Degradation
of polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans

by the white rot fungus Phanerochaete sordida YK-624. Appl Environ Micro-
biol 62:4323–4328. https://doi.org/10.1128/aem.62.12.4323-4328.1996.

9. Mori T, Kako H, Sumiya T, Kawagishi H, Hirai H. 2016. Direct lactic acid pro-
duction from beech wood by transgenic white-rot fungus Phanerochaete
sordida YK-624. J Biotechnol 239:83–89. https://doi.org/10.1016/j.jbiotec
.2016.10.014.

10. Suzuki T, Dohra H, Omae S, Takeshima Y, Choi JH, Hirai H, Kawagishi H.
2014. Heterologous expression of a lectin from Pleurocybella porrigens
(PPL) in Phanerochaete sordida YK-624. J Microbiol Methods 100:70–76.
https://doi.org/10.1016/j.mimet.2014.02.016.

11. Bolger AM, Lohse M, Usadel B. 2014. Trimmomatic: a flexible trimmer for
Illumina sequence data. Bioinformatics 30:2114–2120. https://doi.org/10
.1093/bioinformatics/btu170.

12. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV,
Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new ge-
nome assembly algorithm and its applications to single-cell sequencing. J
Comput Biol 19:455–477. https://doi.org/10.1089/cmb.2012.0021.

13. Brůna T, Hoff KJ, Lomsadze A, StankeM, Borodovsky M. 2021. BRAKER2: auto-
matic eukaryotic genome annotation with GeneMark-EP1 and AUGUSTUS
supported by a protein database. NAR Genomics Bioinformatics 3:lqaa108.
https://doi.org/10.1093/nargab/lqaa108.

14. Manni M, Berkeley MR, Seppey M, Simão FA, Zdobnov EM. 2021. BUSCO
update: novel and streamlined workflows along with broader and deeper
phylogenetic coverage for scoring of eukaryotic, prokaryotic, and viral
genomes. Mol Biol Evol 38:4647–4654. https://doi.org/10.1093/molbev/
msab199.

Mori et al.

Volume 10 Issue 42 e00842-21 mra.asm.org 2

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/m

ra
 o

n 
28

 N
ov

em
be

r 
20

21
 b

y 
13

3.
70

.8
0.

20
.

https://www.ncbi.nlm.nih.gov/nuccore/BPQB01000000
https://www.ncbi.nlm.nih.gov/sra/DRR311115
https://www.ncbi.nlm.nih.gov/sra/DRR311116
https://doi.org/10.1111/j.1574-6968.2012.02556.x
https://doi.org/10.1007/s00253-011-3435-8
https://doi.org/10.1016/j.jhazmat.2016.09.049
https://doi.org/10.1016/j.jhazmat.2016.09.049
https://doi.org/10.1016/j.envpol.2019.06.022
https://doi.org/10.1007/s00284-011-0067-2
https://doi.org/10.1007/s00284-011-0067-2
https://doi.org/10.1016/j.chemosphere.2014.01.029
https://doi.org/10.1128/aem.62.12.4323-4328.1996
https://doi.org/10.1016/j.jbiotec.2016.10.014
https://doi.org/10.1016/j.jbiotec.2016.10.014
https://doi.org/10.1016/j.mimet.2014.02.016
https://doi.org/10.1093/bioinformatics/btu170
https://doi.org/10.1093/bioinformatics/btu170
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1093/nargab/lqaa108
https://doi.org/10.1093/molbev/msab199
https://doi.org/10.1093/molbev/msab199
https://mra.asm.org

