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ABSTRACT

Sophora davidii (Franch.) Pavol. is a deciduous or evergreen shrubs belonging to the genus Sophora,
Fabaceae. The roots of S. davidii have been traditionally used as a medicinal herb in China to clear
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internal heat, relieve sore throat, and reduce swelling. Here we sequenced the whole genome of the

chloroplast of S. davidii. The complete length of the chloroplast genome in S. davidii is 153,584 bp, con-
taining a large single-copy region of 83,930bp, a small single-copy region of 15,008 bp, and a pair of
inverted repeats regions of 25,823 bp. The total guanine-cytosine (GC) percentage of the chloroplast
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genome was 36.7%. A total of 131 genes were annotated from the chloroplast genome of S. davidii,
including 85 protein-coding genes, 8 rRNA genes and 38 tRNA genes. The phylogenetic analysis
showed that S. davidii is closely related to the other three species of genus Sophora.

Sophora davidii (Franch.) Pavol.,, also called David’'s sophora
or Sophora viciifolia, is a deciduous or evergreen shrubs
belonging to the genus Sophora, Fabaceae. S. davidii is
mainly distributed in hill slopes and sandy places in valleys in
Southwest China, including Guangxi, Guizhou, Hunan,
Sichuan, and Yunnan provinces of China (Tai et al. 2011). The
roots of S. davidii have been traditionally used as a folk medi-
cinal herb in China to clear internal heat, relieve sore throat,
and reduce swelling (Zhao 2004). The flavonoid-rich extract
of S. davidii showed a good effect in promoting glucose
transporter 4 (GLUT-4) translocation and improving glucose
uptake in L6 cells (Huang et al. 2018), and several com-
pounds extracted from S. davidii promoted GLUT-4 transloca-
tions and showed the potential of developing into new anti-
diabetic drugs (Li et al. 2021). Sophora davidii is often grow
on eroded slopes, showing a high tolerance to drought con-
ditions and plays an important role in retaining ecological
stability in semi-arid and arid regions (Wu et al. 2008). In add-
ition, S. davidii is also cultivated as an ornamental tree.
Chloroplast genome is very conservative in the organiza-
tional structure and gene content, consequently chloroplast
genome sequences have been widely used in plant evolution
and phylogenetics research (Jansen et al. 2007). In the pre-
sent study, the chloroplast genome of S. davidii was
sequenced and assembled, and its phylogenetic position was
analyzed. The leaves of S. davidii were collected from
Changdu County, Tibet Autonomous Region, China

(31°08'34.84"N, 97°10'17.99"E) and deposited in the
Herbarium of School of pharmacy, Hebei University of
Chinese Medicine, under the voucher number 20190823-05.
Genomic DNA was extracted from the leaves of S. davidii
with Plant Genomic DNA Kits (Tiangen Biotech Co., Beijing,
China). lllumina HisegX TEN platform was used for genomic
DNA sequencing. A total of 10GB clean reads (paired-end
150bp) were generated and used for chloroplast genome
assembly with NOVOPlasty v 3.7.2. (Dierckxsens et al. 2017).
The assembled chloroplast genome was annotated by PGA
(Qu et al. 2019). The S. davidii chloroplast genome sequence
was submitted and deposited in GenBank under the
Accession number MN841456.

The complete chloroplast genome of S. davidii is
153,584 bp in length, with a classical quadripartite structure,
including a large single-copy region of 83,930 bp, a small sin-
gle-copy region of 15,008 bp, and a pair of inverted repeats
regions of 25,823 bp. The total guanine-cytosine (GC) per-
centage of the genome was 36.7%. A total of 131 genes
were annotated in the chloroplast genome of S. davidii,
including 85 protein-coding genes, 38 tRNA genes, and 8
rRNA genes. There are two copies of rpl2, rps23, trnl-CAU,
ycf2, trnL-CAA, ndhB, rps7, ycf15, trnV-GAC, rrn16, trnl-GAU,
trnA-UGC, rrn23, rrn4.5, trnR-ACG, and trnN-GUU in the
chloroplast genome of S. davidii. rps19 is located at the
boundary of LSC/IRB, ycf1 gene is located at the boundary of
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Figure 1. The phylogenetic tree of Sophora davidii and the other 11 plant species. The outgroup was Robinia pseudoacacia. The numbers on the branches represent

the confidence between the two species or for the clade.

SSC/IRA, ndhF gene is located at the boundary of IRB/SSC,
and trnH-GUG is located at the boundary of IRA/SSC.

To reveal the evolutionary status of S. davidii, maximum
likelihood method was used to analyze the phylogenetic sta-
tus of S. davidii and other 11 related plant species. The
chloroplast genome of Robinia pseudoacacia was selected as
the outgroup. The phylogenetic tree was reconstructed by
using MAGE-X (Kumar et al. 2018). The phylogenetic tree
showed that the S. davidii and the other three species of
genus Sophora, i.e. S. alopecuroides, S. flavescens, S. tonkinen-
sis were closely clustered into a clade, and this clade was
clustered into a big clade with other four plant species in
Sophoreae (Figure 1). The chloroplast genome of S. davidii
provides important data for the further study of the genetic
diversity and conservation biology of species of
Sophoreae, Fabaceae.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by the Hebei Provincial Administration of trad-
itional Chinese Medicine [Grant number 2020129], Industrial Innovation
Team Program of Traditional Chinese Medicine of Modern Agricultural
Industry Technology System of Hebei Province [HBCT2018060205],
National Natural Science Foundation of China [No. 81803762], The
Research Foundation of Administration of Traditional Chinese Medicine
of Hebei Province [No. 2018105], Foundation of Hebei Educational
Committee [No. QN2018065], Scientific and Technological Research
Projects of Colleges and Universities in Hebei Province [No. ZD2020111],
and College Students’ Innovating and Entrepreneur Training Plan of
Hebei University of Chinese Medicine [Grant number 201914432060 and
201914432051].

Data availability statement

The genome sequence data that support the findings of this study are
openly available in GenBank of NCBI at (https://www.ncbi.nlm.nih.gov/)
under the accession no. MN841456. The associated BioProject, SRA, and
Bio-Sample  numbers are  PRINA744118, SAMN20079504, and
SRR15049108, respectively.

References

Dierckxsens N, Mardulyn P, Smits G. 2017. NOVOPlasty: de novo assembly
of organelle genomes from whole genome data. Nucleic Acids Res.
45(4).e18.

Huang Y, Hao J, Tian D, Wen Y, Zhao P, Chen H, Lv Y, Yang X. 2018.
Antidiabetic activity of a flavonoid-rich extract from Sophora davidii
(Franch.) Skeels in KK-Ay mice via activation of AMP-activated protein
kinase. Front Pharmacol. 9:760.

Jansen RK, Cai Z, Raubeson LA, Daniell H, Depamphilis CW, Leebens-
Mack J, Muller KF, Guisinger-Bellian M, Haberle RC, Hansen AK, et al.
2007. Analysis of 81 genes from 64 plastid genomes resolves relation-
ships in angiosperms and identifies genome-scale evolutionary pat-
terns. Proc Natl Acad Sci U S A. 104(49):19369-19374.

Kumar S, Stecher G, Li M, Knyaz C, Tamura K. 2018. MEGA X: molecular
evolutionary genetics analysis across computing platforms. Mol Biol
Evol. 35(6):1547-1549.

Li K, Ma Y, Zhou T, Yang X, Choi HY. 2021. Chemical constituents from
roots of Sophora davidii (Franch.) Skeels and their glucose transporter
4 translocation activities. Molecules. 26(3):756.

Qu XJ, Moore MJ, Li DZ, Yi TS. 2019. PGA: a software package for rapid,
accurate, and flexible batch annotation of plastomes. Plant Methods.
15:50.

Tai Z, Cai L, Dai L, Dong L, Wang M, Yang Y, Cao Q, Ding Z. 2011.
Antioxidant activity and chemical constituents of edible flower of
Sophora viciifolia. Food Chem. 126(4):1648-1654.

Wu F, Bao W, Li F, Wu N. 2008. Effects of drought stress and N supply on
the growth, biomass partitioning and water-use efficiency of Sophora
davidii seedlings. Environ Exp Bot. 63(1-3):248-255.

Zhao RN. 2004. Chinese Herbal Medicine Resources in Gansu Province.
Lanzhou (China): Gansu Science and Technology Press; p. 773-775.


https://www.ncbi.nlm.nih.gov/

	Abstract
	Disclosure statement
	Funding
	Data availability statement
	References


