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ABSTRACT

The white-rot fungus Phanerochaete sordida (Karsten) Eriksson and Ryvarden 1978 is known for its
excellent ligninolytic activity and capability to degrade various recalcitrant organic pollutants. In this
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study, we determined the complete mitochondrial genome sequence of P. sordida YK-624. The mito-

chondrial genome is 129,567 bp in length with a GC content of 28.9%, and contains two ribosomal
RNA genes, 26 transfer RNA genes, and 50 open reading frames, including 14 conserved proteins.
Phylogenetic analysis based on the mitochondrial genome confirmed that P. sordida belongs to the
family Phanerochaetaceae in the order Polyporales, and showed the general phylogenetic relationships.

Introduction

White-rot fungi are a type of wood-decay fungi that can
degrade lignin in wood. Phanerochaete sordida YK-624 (ATCC
90872) collected in Yakushima, Kagoshima, Japan (30°18'17”N,
130°34'30"E) is a typical saprotrophic white-rot basidiomyce-
tous fungus belonging to the family Phanerochaetaceae that
shows excellent lignin-degrading activity (Hirai et al. 1994).
The fungus has been reported to have biodegradative activity
for various organic pollutants, such as neonicotinoid insecti-
cides (Mori et al. 2017, Wang et al. 2019). Among
Phanerochaetaceae fungi, the mitochondrial DNA (mtDNA)
sequence of only Phanerochaete carnosa has been available
on GenBank to date. Although fungi belonging to the genus
Phanerochaete are among the most intensively studied white-
rot fungi, little information is available on their genome.
Therefore, we newly determined the mtDNA sequence of P.
sordida, and analyzed its phylogenetic relationships with other
basidiomycetes. The mitogenome data provided in the pre-
sent study will be useful for the investigation of detailed
phylogenetic relationships of Phanerochaetaceae fungi.

Materials and methods

P. sordida YK-624 which was isolated from decaying wood
collected from Yakushima, Japan, was deposited at American
Type Culture Collection (ATCC; https://www.atcc.org/, tech@
atcc.org) as the voucher number ATCC 90872. The genomic
DNA of this fungus was extracted using Isoplant Il (Nippon
Gene Co., Ltd, Tokyo, Japan). Purified genomic DNA by
ethanol precipitation was fragmented by using a Focused-
ultrasonicator M220 (Covaris Inc., Woburn, MA), then the
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genomic library was prepared using a TruSeq DNA PCR-free
Library Preparation Kit (lllumina, San Diego, CA), and
sequenced using MiSeq (lllumina, San Diego, CA) (Mori et al.
2021). Raw sequence reads (DRR311115 and DRR311116)
were cleaned using Trimmomatic ver. 0.38 (Bolger et al.
2014) as described previously (Mori et al. 2021), and the
resulting 8,146,783 read pairs totaling approximately
4,157 Mb were assembled using NOVOPlasty ver. 4.3.1
(Dierckxsens et al. 2017) with the nucleotide sequence of the
cytochrome c¢ oxidase subunit 1 gene from P. carnosa
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Figure 1. P. sordida YK-624 mycelium and hyphae observation. (A) Mycelia
were grown on potato dextrose agar medium (i.d. 9cm). (B) Hyphae were
stained by HCl-Giemsa method following method described in previous study
(Mori et al. 2020).
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(GenBank accession no. MT090080.1, nt. 1-29,351) as the
seed sequence. The obtained circular mtDNA was 129,567 bp
in length with a GC content of 28.9% (GenBank accession no.
LC707859). DNA annotation was conducted using the
MFannot tool (http://megasun.bch.umontreal.ca/cgi-bin/mfan-
not/mfannotinterface.pl), then manually curated. The riboso-
mal RNA genes were predicted by aligning the mtDNA
sequences to those of P. carnosa (NC_057606). Subsequently,
a phylogenetic analysis based on the 14 conserved
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Figure 2. Mitochondrial DNA of P. sordida YK-624. The map of the 129,567 bp
shows 14 conserved mitochondrial proteins (cox1-3, cob, nad1-6, nad4lL, atpé,
atp8, and atp9), DNA polymerase type B (dpo), ribosomal protein S3 (rps3), and
tRNAs. Other 34 hypothetical proteins are not shown.
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mitochondrial proteins in 14 Agaricomycetes and an
Ustilaginomycetes was performed. The concatenated amino
acid sequences were aligned using MAFFT ver. 7.427 (Katoh
and Standley 2013), and the phylogenetic tree was con-
structed by the neighbor-joining method (Saitou and
Nei 1987).

Results

A white-rot basidiomycetes fungi P. sordida YK-624 forms
white-colored filamentous fungi, and exhibits multi-nuclei
hyphae without clamp connections (Figure 1) (Mori et al. 2020).
Overall, 78 genes, including 50 putative protein-coding genes,
two ribosomal RNAs (rnl and rns), and 26 tRNAs (for all 20
standard amino acids) were predicted in the mtDNA of P. sor-
dida YK-624 (Figure 2). The 50 protein-coding genes encoded
14 conserved mitochondrial proteins (cox7-3, cob, nadl-6,
nad4l, atp6, atp8, and atp9), DNA polymerase type B (dpo), ribo-
somal protein S3 (rps3), and 34 hypothetical proteins, most of
which showed similarities to LAGLIDADG homing endonuclease.
The phylogenetic tree showed that P. sordida is closely related
to P. carnosa belonging to the family Phanerochaetaceae in the
order Polyporales (Figure 3). The phylogenetic relationships
between the mtDNA of P. sordida and other Agaricomycetes
fungi are consistent with those based on nuclear genes.

Discussion

In the present study, complete mitochondrial genome
sequence of P. sordida YK-624 was newly determined.
Although Phanerochaetaceae family included well studied
groups like Phanerochaete and Bjerkandera fungi, classifica-
tion study is not sufficiently progressed. In particular, the
genus Phanerochaete is often very similar in morphology, and
ITS (internal transcribed sequences) in the closely related spe-
cies, so classification between each species is still uncertain

Ustilaginomycetes (outgroup)
| Hymenochaetales i

| Boltales

100

Lentinula edodes (NC_018365)
Agaricales

Pleurotus ostreatus (NC_009905)
Thelephora aurantiotincta (NC_054311)
Phlebia radiata (NC_020148)

68 90

Phanerochaete carnosa (NC_057606)
Fomitopsis palustris (AP017926)

Ganoderma sinense (NC_022933)
Ganoderma lucidum (NC_021750)
Trametes versicolor (NC_054271)

Trametes hirsuta (NC_037239)
0.1

Wolfiporia cocos (NC_050681)

| Th

100 Phanerochaete sordida YK-624 (LC707859)

elephorales

Polyporales

Agaricomycetes

Figure 3. Phylogenetic relationships among 14 Agaricomycetes and an Ustilaginomycetes. The phylogenetic analysis was conducted by the neighbor-joining
method based on the concatenated amino acid sequences of 14 conserved protein-coding genes (atp6, atp8, atp9, cob, cox1-3, nad1-6, and nad4l). Ustilago maydis
(NC_008368) served as an outgroup. The bootstrap support values are shown at each node. The scale bar indicates the number of substitutions per site.
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(Floudas and Hibbett 2015). Although mitochondrial genome
information on the genus Phanerochaete is currently very lim-
ited, the present study will assist in future taxonomic studies
using mitochondrial genome information.
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