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ABSTRACT

The complete mitochondrial genome of Thelephora aurantiotincta, an edible Basidiomycete mushroom
species with ecological and economic value is reported in this study. The whole genome is a circular
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molecule 50,672bp in length and encodes 42 genes as follows: 15 protein-coding genes, two rRNA

genes and 25 tRNA genes. The A, T, C, G contents in the genome are 35.60%, 35.31%, 13.89%, and
15.20%, respectively. Phylogenetic analysis revealed a close relationship between T. aurantiotincta and
T. ganbajun. This is the first complete mitochondrial genome for T. aurantiotincta that will be useful for

providing basic genetic information for this important species.

Thelephora species (Aphyllophorales, Thelephoraceae) usually
form ectomycorrhizal associations with trees (Yagame and
Maekawa 2019) and contribute significantly to plant health
and ecosystem stability (Ramirez-Lopez et al. 2015).
Thelephora aurantiotincta Corner 1968 is a very common
Thelephora species with a wide distribution in the Yunnan
province of China. It is mainly distributed in braodleaf-conifer
forest and coniferous forest, and harvested as a healthy and
edible mushroom for its unique flavor (Norikura et al. 2011;
Li 2016). In this study, we assembled and characterized the
complete mitochondrial genome of T. aurantiotincta for the
first time in order to provide genetic information for this
edible mushroom. The annotated mitochondrial genome
sequence was submitted to GenBank under the accession
number of MT234668.

The sample of T. aurantiotincta was purchased in the
Yunnan Mushuihua wild edible mushroom market in
Kunming, China (N25°0’, E102°43’). Total genomic DNA was
extracted and stored in Yunnan Agricultural University,
Yunnan, China (contact person SC Shao, and email shaoshi-
cheng@xtbg.org.cn) with the archival number of MG58. The
DNA was sequenced on the Illumina Hiseq 4000 sequencing
platform by Shanghai Personal Biotechnology Co. Ltd, China.
Clean pair-end reads were filtered and assembled using
SPAdes v.3.11.0 software (Bankevich et al. 2012) to yield the
complete mitochondrial genome. Genes were annotated
using the online GeSeg-Annotation of Organellar Genomes
program (Tillich et al. 2017) (https://chlorobox.mpimp-golm.
mpg.de/geseq.html) based on the T. ganbajun mitogenome
(KY245891). The tRNA structural predictions were made using
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RNAstructure Web Servers for RNA Secondary Structure
Prediction (http://rna.urmc.rochester.edu/RNAstructureWeb/)
and tRNAscan-SE v2.0.5 (Lowe and Chan 2016).

The complete mitochondrial genome of T. aurantiotincta is
50,672 bp in length with the A, T, C, G contents of 35.60%,
35.31%, 13.89%, and 15.20%, respectively. A total of 42 genes
were annotated, including 15 protein-coding genes, two
rRNA genes and 25 tRNA genes. Three of the tRNA genes
(trnl, trnL, trnF) are duplicated, and two (trnM and trnS) occur
in triplicate in the mitochondrial genome. One protein-cod-
ing gene, cox1, has an intron. All the tRNA genes can be
folded into classical cloverleaf secondary structures. The gen-
etic compositions and coding sequences are similar to other
mushroom species in Thelephora (Wang et al. 2017).

The phylogenetic relationships of T. aurantiotincta and six-
teen other Agaricomycetes genomes were evaluated based
on protein-coding genes. The phylogenetic tree was con-
structed using 1000 non-parametric bootstrap replicates with
the maximum-likelihood analysis in MEGA 7.0 (Kumar et al.
2016) designating Phakopsora pachyrhizi as the outgroup
taxon. The analysis found that the mitochondrial genome of
T. aurantiotincta was fully resolved in a clade with T. ganba-
jun (Figure 1). This is the first time to report the genetic rela-
tionship between Thelephora species at the molecular level,
and the newly reported mitochondrial genome of T. aurantio-
tincta will provide valuable genetic information for species
evolution and phylogenetic analysis of Thelephora and
Thelephoraceae.
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HQ259115 Moniliophthora roreri
NC_005927 Moniliophthora perniciosa
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AB697988 Lentinula edodes
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JF799107 Flammulina velutipes
EF204913 Pleurotus ostreatus
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59

JX271275 Agaricus bisporus

—1

100 [ KY245891 Thelephora ganbajun

JX985789 Tricholoma matsutake

99

I— MT234668 Thelephora aurantiotincta

KF957635 Heterobasidion irrequlare
HEG613568 Phlebia radiata
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84

GU723273 Trametes cingulata
KP410262 Ganoderma meredithae

KR109212 Ganoderma applanatum

—

KF673550 Ganoderma sinense
KC352446 Rhizoctonia solani

GQ332420 Phakopsora pachyrhizi

Figure 1. Phylogenetic relationship of Thelephora aurantiotincta and sixteen related species based on mitochondrial genome sequences. The phylogenetic tree was
constructed using maximum-likelihood method based on the protein-coding genes, with Phakopsora pachyrhizi as the outgroup. The branch support was deter-

mined by computing 1000 non-parametric bootstrap replicates.
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