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ABSTRACT

Salvia tiliifolia Vahl is native to Central America and considered as an invasive plant in Mexico, the
United States, Ethiopia, South Africa, and Australia. The complete chloroplast (cp) genome of S. tiliifolia
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was 150,836 bp in length, which contained a large single-copy (LSC) region of 82,129 bp, a small single-

copy (SSC) region of 17,533 bp, and a pair of inverted repeats (IRs) region of 25,587 bp each. The gen-
ome harbored 130 genes, including 85 protein coding genes, 37 tRNA genes, and 8 ribosomal RNA
genes. The overall GC content was 37.99%. Phylogenetic analysis indicated that S. tiliifolia is closely

related to the species of Salvia chanryoenica.

Salvia tiliifolia Vahl (Lamiaceae) is an annual herb native to
Central America and considered as an invasive plant in
Mexico, the United States, Ethiopia, South Africa, and
Australia (Hu et al. 2013). This species had been incorrectly
identified as Salvia dugesii (a synonym for Salvia melissodora)
in China (Xu et al. 2004). It is mainly distributed in west of
Guizhou, southeast of Tibet, west of Sichuan, and all munici-
palities/autonomous prefectures of Yunnan Province (Hu
et al. 2013). The aerial parts of S. tiliifolia were used in folk
medicine for the treatment of diarrhea and neurodegenera-
tive diseases (Tene et al. 2007; Adewusi et al. 2011). Until
now, most of the studies on S. tiliifolia were focused on its
chemical compositions and biological characteristics (Fan
et al. 2017; Gonzalez-Chavez et al. 2018). However, the com-
plete chloroplast (cp) genome sequence of S. tiliifolia has not
been reported so far. In this study, its cp genome was suc-
cessfully assembled and annotated, and its relationship with
closely related species was investigated.

Molecular materials of S. tiliifolia were collected from Dali
county, Yunnan, China (25°71'99”N, 100°26’02"E), and the
voucher specimen was deposited in the Herbarium of Dali
University (LJ2020010511). Total DNA was isolated using the
DNeasy plant mini kit (QIAGEN). Next-generation sequencing
was carried out by an Illlumina NovaSeq system (San Diego,
CA). About 5.6Gb of raw data (40,013,252 reads) was
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assembled by NOVOPIasty (Park et al. 2019; Liu et al. 2020),
and the assembled cp genome was annotated by GeSeq with
default sets (Tillich et al. 2017; Yang et al. 2020). The anno-
tated cp genome was submitted to the GenBank with the
accession number of MT381946.

The cp genome sequence of S. tiliifolia was 150,836 bp in
length. with a large single-copy region (LSC) of 82,129 bp, a
small single-copy region (SSC) of 17,533 bp, and a pair of
inverted repeats (IR) regions of 25,587 bp each. A total of 130
genes were annotated in S. tiliifolia cp genome, including 85
protein-coding genes, 37 tRNA genes, and 8 ribosomal RNA
genes. The overall GC content was 37.99%. In order to clarify
the position of S. tiliifolia in the phylogenetic tree, a total of
16 cp genome sequences from related species in Lamiaceae
were downloaded from the NCBI database and were aligned
using MAFFT v7.307 (Katoh and Standley 2013; Liang et al.
2020). A neighbor-joining (NJ) tree with 1000 bootstraps was
inferred using MEGA version 6.0 (Tamura et al. 2013), with
Dracocephalum palmatum (NC 031874) as outgroup. The
phylogenetic analysis showed that S. tiliifolia is closely related
to the species of Salvia chanryoenica (Figure 1). The present
study afforded scientific evidence for resource development
of S. tiliifolia and would be beneficial to taxonomy and phyl-
ogeny of Lamiaceae.
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Figure 1. Neighbor-joining (NJ) tree based on the cp genome of 16 species of Lamiaceae with Dracocephalum palmatum as outgroup.

Disclosure statement

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

Funding

This work was supported by the Doctoral Scientific Research Foundation
of Dali University [KY1819212210], the Key Technology Project in Yunnan
Province of China [201800501], and the Innovation Team Project for
Traditional Chinese Medicine Resources and Ethnic Medicine of Dali
University [ZKLX2019318].

Data availability

The data that support the findings of this study are openly available in NCBI
GenBank database at (https://www.ncbi.nlm.nih.gov) with the accession
number is MT381946, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

References

Adewusi EA, Moodley N, Steenkamp V. 2011. Antioxidant and acetyl-
cholinesterase inhibitory activity of selected southern African medi-
cinal plants. S Afr J Bot. 77(3):638-644.

Fan M, Bao Y, Zhang ZJ, Zhang HB, Zhao QS. 2017. New neo-clerodane
diterpenoids with neurotrophic activity from the aerial parts of Salvia
tiliifolia. Fitoterapia. 123:44-50.

Gonzélez-Chavez MM, Alonso-Castro AJ, Zapata-Morales JR, Arana-Argaez
V, Torres-Romero JC, Medina-Rivera YE, Sanchez-Mendoza E, Pérez-
Gutiérrez S. 2018. Anti-inflammatory and antinociceptive effects of

tilifodiolide, isolated from Salvia tiliifolia Vahl (Lamiaceae). Drug Dev
Res. 79(4):165-172.

Hu GX, Xiang CL, Liu ED. 2013. Invasion status and risk assessment for
Salvia tiliifolia, a recently recognised introduction to China. Weed Res.
53(5):355-361.

Katoh K, Standley DM. 2013. MAFFT multiple sequence alignment soft-
ware version 7: improvements in performance and usability. Mol Biol
Evol. 30(4):772-780.

Liang Y, Meng XX, Mu ZJ, Qian J, Duan BZ, Xu L. 2020. The complete
chloroplast genome and phylogenetic analysis of Gentiana manshurica
Kitag from China. Mitochondr DNA B. 5(2):1625-1626.

Liu TX, Qian J, Du ZF, Wang J, Duan BZ. 2020. Complete genome and
phylogenetic analysis of Agrimonia pilosa Ldb. Mitochondr DNA B.
5(2):1435-1436.

Park J, Choi YG, Yun N, Xi H, Min J, Kim Y, Oh S. 2019. The complete
chloroplast genome sequence of Viburnum erosum (Adoxaceae).
Mitochondr DNA B. 4(2):3278-3279.

Tamura K, Stecher G, Peterson D, Filipski A, Kumar S. 2013. MEGAG6:
molecular evolutionary genetics analysis version 6.0. Mol Biol Evol.
30(12):2725-2729.

Tene V, Malagén O, Finzi PV, Vidari G, Armijos C, Zaragoza T. 2007. An
ethnobotanical survey of medicinal plants used in Loja and Zamora-
Chinchipe, Ecuador. J Ethnopharmacol. 111(1):63-81.

Tillich M, Lehwark P, Pellizzer T, Ulbricht-Jones ES, Fischer A, Bock R,
Greiner S. 2017. GeSeq - versatile and accurate annotation of organ-
elle genomes. Nucleic Acids Res. 45(W1):W6-W11.

Xu G, Peng LY, Niu XM, Zhao QS, Li RT, Sun HD. 2004. Novel diterpenoids
from Salvia dugesii. HCA. 87(4):949-955.

Yang K, Shang MY, Jiang Y, Qian J, Duan BS, Yang Y. 2020. The complete
chloroplast genome of Rumex hastatus D. Don and its phylogenetic
analysis. Mitochondr DNA B. 5(2):1681-1682.


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

	Abstract
	Disclosure statement
	Data availability
	References


