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Abstract

The complete chloroplast (cp) genomes of Delavaya toxocarpa and Harpullia cupanioides were reported
here. In D. toxocarpa, the total genome size was 161,325 bp in length, consisting of two IRs (26, 698 bp)
separated by the LSC (88, 698 bp) and SSC (19, 231 bp) regions. The genome contained 131 genes,
including 85 protein-coding genes, 37 tRNA genes and 8 rRNA genes respectively. The GC-content of the
complete chloroplast genome was 37.5%. As to H. cupanioides, the complete chloroplast genome was
159, 776 bp in length, consisting of two IRs (26, 938 bp) separated by the LSC (87, 804 bp) and SSC (18,
096 bp) regions. The genome contained 131 genes, including 85 protein-coding genes, 37 tRNA genes
and 8 rRNA genes respectively. The GC-content of the complete chloroplast genome was 37.8%. A
phylogenetic analysis indicated that D. toxocarpa was closely related to Koelreuteria, and H. cupanioides
was close with Dodonaea viscosa. This study will be useful for the phylogenetic position determination
as well as future phylogenetic study of Delavaya toxocarpa and H. cupanioides.

Full Text

Delavaya toxocarpa Franch. is the only species of the monotypic genus Delavaya Franch. (Sapindaceae)
mainly distributed in southwestern China and northern Vietnam (Xia and Gadek 2007). It has economic
value in the oil industry (Luo and Chen, 1985; Long and Song, 2012). Harpullia cupanioides Roxburgh
(Sapindaceae) is a tall tree and is usually used for its timber (Luo & Chen, 1985). In plants, the chloroplast
genome is helpful for population genetics study, species-level identification, and phylogenetic analysis
(Lyu et al.,, 2020).

Previously, the studies regarding Delavaya toxocarpa mainly focused on its cultivation, chemical
constituents and morphology (Lyu et al. 2015; Qin et al. 2001; Cao et al. 2014), and studies of Harpullia
cupanioides mainly focused on itschemical constituents (Gohary and Hamida, 2005). There is no datum
currently available about their complete chloroplast genome). In this study, we assembled the complete
chloroplast genome of D. toxocarpa and H. cupanioides for the first time and analyzed the reasonably
relationships among these species and other allies.

Fresh silica-dried leaves of Delavaya toxocarpa (accession number: Li, 20210801) were collected from
Kunming (25.141676°N, 102.751317°E), Yunnan Province, China, and those of Harpullia cupanioides
(accession number: Caizhi 20210704) were collected from Jinuo Township (22.042443°N,
101.011163°E), Jinghong City, Yunnan Province, China. The voucher specimens were deposited in HYNU
(Hengyang Normal University Herbarium). The total genomic DNA was extracted for the following
operation. Sequencing was conducted on the lllumina NovaSeq system (lllumina, San Diego, CA, USA).
After comparing with all existing chloroplast genomes of Sapindaceae in GenBank, chloroplast genome-
related reads of D. toxocarpa were obtained. The raw reads of D. toxocarpa were assembled using
NOVOPIasty 3.7 (Dierckxsens et al. 2017) with ribulose-1,5-bisphosphate carboxylase/oxygenase (rbcl)
gene from Sapindus mukorossi (GenBank accession number: KM454982) as seed, while the raw reads of
H. cupanioides were assembled using GetOrganelle (Jin et al. 2020). After that, the complete genome
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sequence was annotated using online annotation tool GeSeq (https://chlorobox.mpimp-
golm.mpg.de/geseq.html)(Tillich et al. 2017) and adjusted manually if necessary.

Like other Sapindaceae members, Delavaya toxocarpa and Harpullia cupanioides also had two large
inverted repeats (IRs), separated by large single-copy (LSC) and small single-copy (SSC) regions. In D.
toxocarpa, the complete chloroplast genome (GenBank accession number: ON098017) was 161,325 bp in
length, consisting of two IRs (26, 698 bp) separated by the LSC (88, 698 bp) and SSC (19, 231 bp)
regions. The genome contained 131 genes, including 85 protein-coding genes, 37 tRNA genes and 8 rRNA
genes respectively. The GC-content of the complete chloroplast genome was 37.5%. As to H. cupanioides,
the complete chloroplast genome (GenBank accession number: ON098016) was 159, 776 bp in length,
consisting of two IRs (26, 938 bp) separated by the LSC (87, 804 bp) and SSC (18, 096 bp) regions. The
genome contained 131 genes, including 85 protein-coding genes, 37 tRNA genes and 8 rRNA genes
respectively. The GC-content of the complete chloroplast genome was 37.8%.

To ascertain the phylogenetic position of Delavaya toxocarpa and Harpullia cupanioides, phylogenetic
analysis was conducted. Phylogenetic tree was constructed using the chloroplast genome sequences of
these two species and 13 representative Sapindaceae species whose cp genome sequences were
achieved from the NCBI. Multiple sequence alignments were completed with MAFFT (Katoh et al. 2005).
Phylogenetic analysis was conducted by Maximum likelihood (ML) method using raxmIGUI (Silvestro
and Michalak 2012) with rapid bootstrap (1000 replicates) and GTRGAMMA model selected. It was
shown that D. toxocarpa and H. cupanioides were close with each other. Moreover, D. toxocarpa was
closely related to Koelreuteria species and H. cupanioides was close with Dodonaea viscosa (Figure 1). It
is reasonable to place Delavaya toxocarpa and H. cupanioides in the subfamily Dodonaeoideae. The
result will be useful for the phylogenetic position determination as well as future phylogenetic study of
Delavaya toxocarpa and H. cupanioides, and even Sapindaceae.
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The phylogenetic tree based on the 15 complete chloroplast genome sequences.
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