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ABSTRACT
The complete sequence of the circular mitochondrial (mt) DNA of Populus rotundifolia var. duclouxiana
is presented in this study. The size of the P. rotundifolia var. duclouxiana mt genome was 775,549 bp
and the GC content of the genome was 44.8%. The P. rotundifolia var. duclouxiana mt genome
encoded 58 genes, including 33 protein-coding genes, 22 tRNA genes, and three rRNA genes. Among
the 58 genes, three genes contained one intron, one gene contained three introns, and four genes
contained four introns. Phylogenetic analysis using seven complete mt genomes of Salicaceae sup-
ported that P. rotundifolia var. duclouxiana is most closely related to P. davidiana.
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Populus rotundifolia var. duclouxiana, a variety of P. rotundifo-
lia, is a native species of China (Fang et al. 1999), which is
known for their commercially and ecologically forest trees
(Hanzeh and Dayanandan 2004). It mainly occurs in the area
of Gansu, Shaanxi, Sichuan, Guizhou, and Yunnan province.
However, it is often confused with P. davidiana, and the sys-
tematic of the species is unclear (Fang et al. 1999). For a bet-
ter understanding of the relationships of P. rotundifolia var.
duclouxiana and P. davidiana, it is necessary to reconstruct a
phylogenetic tree of the Populus species based on high-
throughput sequencing approaches. Mitochondrial (mt) gen-
ome has drawn increased attention during the post genomic
eras owing to its maternal pattern of inheritance and unique
evolutionary features, and the genetic information contained
within the mt genome has been an important source of
information for resolving relationships among plants
(Gualberto et al. 2014; Dames et al. 2015; Satjarak et al.
2017). Therefore, we sequenced and assembled the complete
mt genome of P. rotundifolia var. duclouxiana, and this infor-
mation might provide further understanding of the origin
and genetic differentiation with other Populus species.

The fresh leaves of P. rotundifolia var. duclouxiana were
sampled from Kunming (Yunnan, China; Coordinates:
102�4504000E, 25�304200N; altitude: 1940 m). Total genome
DNA was extracted with the Ezup plant genomic DNA preps
Kit (Sangon Biotech, Shanghai, China). All the voucher speci-
mens of P. rotundifolia var. duclouxiana were preserved in the
Herbarium of Southwest Forestry University (contact Dan
Zong, zdkathy@163.com) under the voucher number (SWFU-
QXY-01), and DNA samples were stored at �80 �C at the Key

Laboratory of State Forestry Administration on Biodiversity
Conservation in Southwest China, Southwest Forestry
University, Kunming, China. Total DNA was used to generate
libraries with an average insert size of 400 bp and sequences
using the Illumina HiseqX platform. Approximately 15.0 GB of
raw data was generated with 150 bp paired-end read lengths.
Then, the raw data were used to assemble the complete mt
genome using the software of GetOrganelle (Jin et al. 2020)
with P. davidiana as the reference (Choi et al. 2017). Genome
annotation was performed with the program Geneious R8
(Biomatters Ltd., Auckland, New Zealand), by comparing with
the mt genome of P. davidiana. The mtDNA sequence with
complete annotation information was deposited at GenBank
database under the accession number MW566588.

The complete mt genome of P. rotundifolia var. duclouxi-
ana is a typical circular molecular of 772,549 bp in length.
The overall GC content is 44.8%, with a base composition of
27.5% A, 22.4% C, 22.4% G, and 27.6% T. The P. rotundifolia
var. duclouxiana mt genome contains 58 typical mt genes,
including 33 protein-coding genes, 22 tRNA genes, and three
rRNA genes (rrn5, rrnL, and rrnS). Eight genes contain introns,
gene ccmFc, rpl2, and rps3 were interrupted by a single
intron, gene nad4 contained three introns and gene nad1,
nad2, nad5, and nad7 have four introns. Gene nad1, nad2,
and nad5 are trans-splicings.

To determine the phylogenetic location of P. rotundifolia
var. duclouxiana with respect to the other Salicaceae with
fully sequenced mt genomes, the complete P. rotundifolia
var. duclouxiana mt genome was used to reconstruct the
phylogenetic relationships. Seven complete mt genomes of
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Salicaceae were achieved from GenBank, and the species of
Ricinus communis in the family of Euphorbiaceae was used as
outgroup. All of these eight complete mt sequences were
aligned by the MAFFT version 7 software (Katoh and
Standley 2013). A maximum-likelihood (ML) tree was inferred
by bootstrapping with 1000 replicates through IQ-TREE 1.5.5
(Nguyen et al. 2015) based on the TPM3uþ F nucleotide sub-
stitution model, which was selected by ModelFinder
(Kalyaanamoorthy et al. 2017). The phylogenetic analysis
showed that P. rotundifolia var. duclouxiana appeared to be
closely related to P. davidiana (Figure 1).
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Figure 1. Phylogenetic relationships among seven complete mitochondrial genomes of Salicaceae. Bootstrap support values are given at the nodes. Mitochondrial
genome accession number used in this phylogeny analysis: P. davidiana: KY216145; P. rotundifolia var. duclouxiana: MW566588; P. tremula: KT337313; P. tremu-
la�alba: KT429213; P. alba: MK034705; Salix suchowensis: KU056812; Salix purpurea: KU198635; Ricinus communis: HQ874649.
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