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ABSTRACT
Terminalia myriocarpa Vaniot Huerck et Muell.-Arg is a tropical rainforest indicator species in Southern
China. The chloroplast genome of T. myriocarpa was analyzed by high-throughput sequence technol-
ogy, and its genetic relationship to related species was discussed. The chloroplast genome is
159,854bp in length, with a total GC content of 37%. It has a typical chloroplast tetrad structure,
including 88,015bp of large single copy (LSC), 18,814bp of small single copy (SSC), and 26,319bp of
inverted repeats (IR). A total of 130 genes were annotated, including 85 protein-coding genes, 8 rRNA
genes, and 37 tRNA genes. Phylogenetic analysis indicated T. myriocarpa was closely related to
Terminalia phillyreifolia.
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Terminalia myriocarpa Vaniot Huerck et Muell.-Arg(1870) is an
evergreen or semi-evergreen tree belonging to the genus
Terminalia of Combretaceae family. It is mainly distributed in
the Southern Guangxi Zhuang Autonomous Region, South
Central in Yunnan Province, and Southern Tibet Autonomous
Region of China (Wu 1984). This species is not only one of
the common upper tree species in the production area but
also an important part of the wild plant resources in the
northern subtropics. In China, T. myriocarpa is classified as a
second-grade protected wild plant in the Chinese Plant Red
Book. Meanwhile, it is classified as endangered according to
the IUCN (International Union for Conservation of Nature)
Red List of threatened species (Li 2004). Although T. myrio-
capra is widely distributed in the tropical or southern sub-
tropics of China, the number of existing wild individuals has
a very low quantity. The study for T. myriocapra has been
focused on the seedling technique (Lu et al. 2010; Yu GX
et al. 2017; Yu et al. 2022) and endangered protection (Yu X
et al. 2017; Yu et al. 2019, 2020), there was no record of com-
plete plastid genome sequence to date. In this study, we
characterized a complete plastid genome of T. myriocapra
and confirmed the phylogenetic relationship of the genus, to
provide genetic information for further research on phyto-
geography, genetic diversity, and evolution.

Fresh leaves of T. myriocarpa were collected from Ailao
Mountain National Nature Reserve, Zhenyuan County,
Yunnan Province, China (101�25038.5800E, 23�5608.0000N,1792m).
The collection of plant materials was in accordance with local
regulations and obtained the permission of local authorities.
A voucher specimen (SWFU20210721MFY) was deposited
in the Herbarium of Southwest Forestry University, China

(http://bbg.swfu.edu.cn/, Yu Xiao, email: yuxiao0215@gmail.
com). Total genomic DNA was extracted from silica gel dried
leaf tissues using a modified CTAB method (Doyle and Doyle
1987). A total of 3 G raw data from Illumina Hiseq Platform
(Illumina, San Diego, CA) were sequenced. GetOrganelle pro-
gram was used to assemble the original data, and the
parameters were: wordize ¼ 102; base coverage ¼ 171.44;
k¼ 75, 85, 95, 105, 115, 127 (Jin et al. 2020). Annotation
using Geneious Prime (Kearse et al. 2012) with reference to
the complete plastid genome sequence of Terminalia
catappa (NC_053323). The complete plastid genome of T.
myriocarpa was submitted to GenBank with accession num-
ber OM202511.

The complete plastome of T. myriocarpa is 159,467 bp in
length with a typical double-stranded circular tetrad struc-
ture, containing a large single-copy (LSC) region of 88,015 bp,
a small single-copy (SSC) region of 18,814 bp, and a pair of
inverted repeat (IR) regions of 26,319 bp each. The overall GC
content of the whole genome is 37%. GC content in the IR
region (43.02%) was higher than that in the LSC region
(34.80%) and SSC region (30.65%). In total, 130 genes were
annotated in the plastome, including 85 protein-coding
genes (PCGs), 8 ribosomal RNA genes (rRNAs), and 37 transfer
RNA genes (tRNAs). A total of 101 SSRs were discovered by
the online software MISA-web (Beier et al. 2017). Among
them, the numbers of mono-, di-, tri-, tetra-, and pentanu-
cleotides SSRs are 86, 5, 5, 5, and 0, respectively.

The phylogenetic tree was reconstructed based on chloro-
plast genome sequences of T. myriocarpa and 11 species of
Combretaceae. Malus pumila and Rosa roxburghii were used as
outgroups. MAFFT v.7 program: scoring matrix ¼ 200, PAM
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k¼ 2, gap open penalty ¼ 1.53, offset value ¼ 0.123 (Katoh
and Standley 2013) was used to make a multiple alignments of
the chloroplast genome sequences of these 15 plants. Then
the alignment results were checked in Geneious 11.0.3 soft-
ware, and the �.net format file was output. ML tree constructed
with RAxML ver.8.0.0 software: m ¼ GTRþGAMMA, Bootstrap
¼ 1,000 (Stamatakis 2014) . The maximum-likelihood phylo-
genetic tree was visualized using FigTree 1.4.3 software (http://
tree.bio.ed.ac.uk/software/figtree/). The phylogenetic analysis
revealed that all species of Combretaceae formed one clade.
The phylogenetic tree showed that Terminalia phillyreifolia was
sister to T. myriocarpa with strongly supported under current
sampling (Figure 1). The complete chloroplast genome of T.
myriocarpa will be used for population genomics research,
phylogenetic analysis, and genetic engineering research, which
will contribute to the better development and utilization of
this species.
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Figure 1. Maximum-likelihood phylogenetic tree was reconstructed by RAxML based on complete plastid genome sequences from 11 Combretaceae species
(T. myriocapra in this study and 10 previously reported species). Numbers on branches are bootstrap support values.
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