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ABSTRACT

The complete mitochondrial genome of the edible fungus Pleurotus eryngii (oyster mushroom) was
determined using lllumina sequencing. This mitogenome is a circular molecule of 72,650bp in length
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with a GC content of 26.28%. Gene prediction showed that 40 putative protein-coding genes, the small

ribosomal RNA subunits (rns), and 23 tRNAs were located on the same strand. The mitogenome of
P. eryngii has a similar structure to that of P. ostreatus in both gene content and gene order. The mito-
genome information of P. eryngii should contribute to our understanding of the diversity and evolution

of Pleurotaceae and Agaricales.

Pleurotus species are globally distributed macrofungi and con-
tain several well-known cultivated edible mushrooms. These
fungi can secrete a diversity of extracellular enzymes (cellu-
lases, hemicellulases, pectinases, ligninases, proteases, pepti-
dases and so on) that can break down complex plant
biomolecules, including cellulose, hemicellulose and lignin
(Cohen et al. 2002; Yao & Jin 2004; Xie et al. 2016). As such,
they play an essential role in nutrient cycling in natural envi-
ronments. Pleurotus eryngii is an edible mushroom with a
high commercial value and has been widely cultivated in
Europe, Middle East, North America, and Asia (Mandeel et al.
2005). The genetic diversity and population structure of
P. eryngii have been investigated in several studies (Urbanelli
et al. 2003, 2007; Abdollahzadeh et al. 2007; Ro et al. 2007;
Zervakis et al. 2014). However, little is known about the mito-
chondrial genome of this fungus. In this study, we report the
complete mitogenome sequence of P. eryngii (KX827267) and
provide a phylogenetic analysis of related taxa based on con-
catenated mitochondrial protein-coding genes.

The monokaryotic strain of P. eryngii 181 was isolated
from a dikaryotic strain ‘Xinghan’ using a protoplast isolation
method published previously (Chang et al. 1985). Both strains
are deposited in the Institute of Edible Fungi, Shanghai
Academy of Agricultural Sciences. Total DNA extraction,
library construction, and lllumina sequencing were performed
according to the methods by Karlsson et al. (2015). A total of
22,476,346 and 14,370,163 clean pair-end reads were gener-
ated from two libraries with insert sizes of 300bp and
8000 bp, respectively. The reads were assembled using abyss
(BC, Canada, Simpson et al. 2009). The mitochondrial genome
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of P. ostreatus (NC_003388) was served as the reference to
extract the mitochondrial genome from the assembled scaf-
folds using BLAST (PA). After removing repetitive ends, the
scaffold was linked into a circular molecule.

The complete sequence of P. eryngii mitogenome was
72,650 bp in length with a GC content of 26.28%. The circular
mitogenome encoded 40 putative protein-coding genes, the
small ribosomal RNAs (rns), and 23 tRNAs. The 14 conserved
protein-coding genes encoded the 7 subunits of NAD
dehydrogenase (nad1-6 and nad4L genes), 3 cytochrome oxi-
dases (cox1-3), apocytochrome b (cob) and 3 subunits of ATP
synthase (atp6, apt 8 and apt 9). The 23 tRNA genes covered
all 20 standard amino acids, with the following three having
two tRNAs each: 2 trnL (trnL-uaa and trnL-uag), 2 trnR
(trnR-ucg and trnR-ucu) and 2 trnS (trnS-gcu and trnS-uga)
while the remaining amino acids were each represented by
only one tRNA gene. There were 8 introns distributed in 2
protein-coding genes, i.e. cob (1 intron) and cox1 (7 introns).
These introns mainly belong to group IB. Compared with P.
ostreatus, the composition and order of the protein and rRNA
genes are highly conserved.

Phylogenetic analysis based on concatenated protein
sequences confirmed that P. eryngii was a member of
Agaricales and closely related to P. ostreatus. As shown in
Figure 1, the monophyly of Pleurotaceae received strong sup-
port, which was in agreement with the monophyletic status
of Pleurotaceae within the polyphyletic pleurotoid-lentinoid
fungi as inferred based on nuclear gene sequences (Thorn
et al. 2000). Our results also showed that the evolutionary
relationships among Agaricales, Russulales, Polyporales,
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Figure 1. Phylogenetic analysis of 19 species of Agaricomycotina conducted by Neighbour-joining method as implemented in MEGA 7.0 (Tokyo, Japan, Kumar et al.
2016) based on concatenated amino acid sequences of 12 mitochondrial protein-coding genes, including atp8, atp9, cob, cox1, cox2, cox3, nad1, nad2, nad3, nad4L,
nad5 and nad6. The concatenated sequences were aligned using Clustal X (Thompson et al. 2010). The 19 species belonged to Agaricomycotina used for phyloge-
netics were listed below: Cantharellus cibarius (NC_020368), Flammulina velutipes (NC_021373), Ganoderma applanatum (NC_027188), Ganoderma lucidum
(NC_021750), Ganoderma meredithae (NC_026782), Ganoderma sinense (NC_022933), Heterobasidion irregulare (NC_024555), Lentinula edodes (NC_018365),
Moniliophthora perniciosa (NC_005927), Moniliophthora roreri (NC_015400), Phlebia radiata (NC_020148), Pleurotus ostreatus (NC_009905), Rhizoctonia solani
(HF546977), Schizophyllum commune (NC_003049), Serendipita indica (FQ859090), Trametes cingulata (NC_013933) and Tricholoma matsutake (NC_028135).
Neurospora crassa (NC_026614) was served as outgroup. The percentages of replicate trees in which the associated taxa clustered together in the bootstrap test

(1000 replicates) were shown next to the branches.

Cantharellales and Sebacinales based on mitochondrial genes
were similar to results based on nuclear genes as revealed in
previous studies (Hibbett 2006; Garciasandoval et al. 2011).
The mitochondrial genome sequence of P. eryngii should help
further studies of the diversity and evolution of Pleurotaceae
and Agaricales.
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