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ABSTRACT

Picrasma quassioides is a member of the Simaroubaceae family and is widely used as a medicinal plant.
In this study, we sequenced and assembled the complete chloroplast genome of P. quassioides. The
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chloroplast genome is 160,015 bp in length, with a large single-copy region of 87,136 bp, a small sin-

gle-copy region of 18,069 bp, and a pair of inverted repeat regions of 27,405 bp. It contains a total of
110 unique genes, including 77 protein-coding genes, 29 tRNA genes, and 4 rRNA genes. Phylogenetic
analysis showed that P. quassioides clustered well with Simaroubaceae plants, Eurycoma longifolia,

Leitneria floridana, and Ailanthus latissimus.

Picrasma quassioides (D. Don) Benn. 1844, also known as
‘nigaki’ bitterwood, is a kind of small tree or shrub that
belongs to the Simaroubaceae family, which is mainly distrib-
uted in tropical and subtropical Asia (Alves et al. 2014). As a
traditional Chinese medicinal plant, P. quassioides has anti-
inflammatory, anti-malarial, anti-cancer, and antihypertensive
properties (Bai et al. 2020). The crude extract of P. quassioides
contains a variety of beneficial phytochemicals, such as alka-
loids and polyphenols, which have a wide range of pharma-
cological activities, from anti-inflammatory to anti-parasitic.
So far, most studies on P. quassioides have focused on its
chemical composition and pathology, with little attention
paid to its molecular biology and evolution. Therefore, in this
study, we sequenced, assembled, annotated, and analyzed
the phylogenetic tree of the complete chloroplast genome of
P. quassioides to increase our understanding of the phylogen-
etic and evolutionary history of the species.

The green leaves of P. quassioides were collected from
Yulin  Normal University (110.183°E, 22.660°N) in Yulin,
Guangxi, China. The voucher specimen (KM-YNU-001) was
deposited in the herbarium of Yulin Normal University
(https://syy.ylu.cn/index.html, Yulin Zhu, gxzyl@163.com). All
the research met ethical guidelines and adhered to the legal
requirements of the study country. An enhanced CTAB tech-
nique was applied to extract total genomic DNA. The
lllumina Hiseq 4000 platform (150 bp * 2) (Biozeron, Shanghai,
China) was utilized for the sequencing. Trimmomatic (Bolger
et al. 2014) was used to remove adapters and low-quality
reads from the raw data using the following settings:
ILLUMINACLIP 2:30:10, LEADING:3, TRAILING:3, SLIDINGW
INDOW:4:25, and MINLEN:85. The GetOrganelle toolkit
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(Jin et al. 2020) and CPGAVAS2 (Shi et al. 2019) were used to
accomplish the de novo assembly and chloroplast genome
annotation using the default parameters. The cp sequence of
P. quassioides was submitted to NCBI, and the accession
number was MZ902043.

The chloroplast genome of P. quassioides is 160,015 bp in
length, with a large single-copy region (LSC) of 87,136 bp, a
small single-copy region (SSC) of 18,069 bp, and two inverted
repeat regions (IRs) of 27,405bp. The overall GC content of
the P. quassioides cp genome was 37.96%, with the LSC, SSC,
and IR regions accounting for 36.16%, 32.39%, and 42.67%,
respectively. The cp genome of P. quassioides had 110 dis-
tinct genes, including 77 protein-coding genes, 29 tRNA
genes, and 4 rRNA genes. Eighteen of these 110 genes had
introns, including eight tRNA genes and ten protein-coding
genes. The genes ycf3 and clpp had two introns, while the
remaining 16 genes only had one intron.

To confirm the phylogenetic position of P. quassioides and
further clarify the evolutionary relationships within the family
Simaroubaceae, phylogenetic analyses based on a total of 23
complete cp genomes that belong to the order Sapindales
were performed. Manihot esculenta, which belongs to the
family Euphorbiaceae, was selected as the outgroup. After
aligning the cp genomes with MAFFT (Rozewicki et al. 2019)
and removing gaps with Gblocks (Castresana 2000), a
Maximum Likelihood (ML) phylogenetic tree was built with
IQ-TREE (Nguyen et al. 2015) with bootstrap 1000 repetitions
and the TVM + F + 1+ G4 model was chosen (Figure 1). In the
tree, P. quassioides was the sister group of Eurycoma longifo-
lia, Leitneria floridana, and Ailanthus latissimus with high
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Figure 1. Maximum-likelihood phylogenetic tree based on all protein-coding genes in the cp genomes of 23 Sapindales species. Bootstrap values (1000 replicates)

are shown at the nodes.

bootstrap support (100%). This result supports the fact that
all those four species belong to the Simaroubaceae family.
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