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The complete chloroplast genome sequence of Sapindus delavayi, a species
endemic to China
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ABSTRACT
Sapindus delavayi, widely distributed in central to southwest of China, is an economically important for-
est tree. The chloroplast genome is 159,861 bp in length with a typical circular quadripartite structure,
containing 129 genes (84 protein-coding genes, 37 tRNAs, and eight rRNAs). Our phylogenetic result
clearly showed that S. delavayi and S. mukorossi have the closest relationship.
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Sapindus delavayi (Franch.) Radlk., commonly known as the
soap fruit, belonging to the Sapindaceae family, is widely dis-
tributed in central to southwest of China (Sun, Jia, et al.
2017; Sun, Wang, et al. 2017). The pericarp of S. delavayi is
rich in polyphenols and saponins, and the saponins can be
used as a highly effective natural surfactant in commercial
productions (Nakayama et al. 1986). The S. delavayi saponins
are also used to expel parasite, suppress coughing, and treat
inflammation (Quetin-Leclercq et al. 1992; Zhou et al. 2010;
Zhou et al. 2013; Wu et al. 2013; Xu et al. 2013). It is reported
that the seed oils produced by S. delavayi are rich in
medium-chain monounsaturated fatty acids and suitable to
produce biodiesel (Sun et al. 2018). The root and fruit of S.
delavayi are commonly used as traditional Chinese medicine,
and the trunk of the plant is used as wood to make box
boards and combs (Xu et al. 2013). As a wild resource, S.
delavayi is limited in its development and utilization due to
the lack of genetic information (Zeng et al. 2018). To restore
the S. delavayi forest and make better use of it, it is necessary
to protect the existing wild S. delavayi and have a deeper
understanding of its phylogenetic relationships with other
Sapindaceae species.

Chloroplast genome sequences have been widely used to
reconstruct phylogenetic relationships and explore the struc-
tural and functional evolution (Jansen et al. 2007; Moore
et al. 2010; Wang et al. 2020). In our study, the complete
chloroplast genome of S. delavayi was assembled and anno-
tated for the first time. The study provides a basis for the
relationship between several main clades of the
Sapindaceae family.

The leaves of S. delavayi were collected from Nanjian,
Yunnan, China (100�24000800E, 24�5407000N, 1132m), in August
2020. Total genome DNA was extracted and sequenced by
Annoroad Gene Technology (Beijing, China). The original spe-
cimen of this species was stored in the herbarium of
Southwest Forestry University with accession number: SWFU-
YAB-H-0330. Total DNA was sequenced using the Illumina
Novaseq 6000 platform at Annoroad Gene Technology
(Beijing, China). About 4.51 GB of high-quality clean reads
were generated by 150 bp paired read length. The complete
cp genome of S. delavayi was assembled with GetOrganelle
version 1.6.2 (Jin et al. 2020) (The parameters of GetOrganelle
version 1.6.2 are as follows: Cycles: 15; KMER value: 21, 45,
65, 85, and 105; The chloroplast genome database name
used for assembly: EMBPLANT_PT). Genome annotation of S.
delavayi was performed by employing the program Geneious
R8 and manually adjusted by comparing it to the reference
genome S. mukorossi. The chloroplast DNA sequence was
deposited at the GenBank database with the accession num-
ber MW041255.

The complete cp genome of S. delavayi was 159,861 bp
long in length. It contained SSC of 18,657 bp add of and LSC
of 85,242 bp, separated by a pair of inverted repeats (IRa and
IRb, 27,981 bp), showed a typical angiosperm quadripartite
structure. The GC contents of the four regions above were
31.6%, 35.8%, 42.6%, and 42.6%, respectively. The whole cp
genome included functional 129 genes (eight rRNA, 37 tRNA,
and 84 protein-coding genes). Three genes (rps12, ycf3, and
clpP) had two introns and 17 genes (rpl2, ndhB, trnI-GAU,
trnA-UGC, ndhA, trnI-GAU, ndhB, petB, trnV-UAC, trnL-UAA,
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rpoC1, atpF, trnG-GCC, rps16, and trnK-UUU) had only
one intron.

We constructed a phylogenetic tree with the cp genomes
of S. delavayi and other 17 species to analyze the phylogen-
etic relationship of S. delavayi with species in the
Sapindaceae family (the species Anacardium occidentale were
set as outgroup). MEGA version 7.0 was applied to align the
18 complete chloroplast sequences (Kumar et al. 2016). With
the Maximum-likelihood method, the model ‘K3Puþ FþR3’
was chosen to be the best nucleotide substitution model in
IQ-tree version 1.5.5 (Nguyen et al. 2015) (Figure 1). Five Acer
species and Dipteronia sinensis, Dipteronia dyeriana, and
Aesculus wangii formed a cluster (BS ¼ 100). Another cluster
(BS ¼ 100) contained eight species (including the cp genome
newly sequenced in this study): Dimocarpus longan, Litchi
chinensis, Pometia tomentosa, Sapindus mukorossi, Sapindus
delavayi, Koelreuteria paniculata, Dodonaea viscosa, Euonymus
hamiltonianus. Anacardium occidentale, and Mangifera indica
were using as outgroup. Within the tribe Sapindus, S. delavayi
had close relationship with S. mukorossi. The analysis pro-
vided essential molecular information for S. delavayi and ref-
erence for the systematic differentiation of Sapindaceae.
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