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ABSTRACT
The first complete chloroplast genome sequences of Streblus indicus were reported in this study. The
cpDNA of S. indicus is 159,853 bp in length, contains a large single copy region (LSC) of 88,950bp and
a small single copy region (SSC) of 19,313bp, which were separated by a pair of inverted repeat (IR)
regions of 25,795bp. The genome contains 129 genes, including 84 protein-coding genes, eight riboso-
mal RNA genes, and 37 transfer RNA genes. The overall GC content of the whole genome is 36.1%.
Phylogenetic analysis of 14 chloroplast genomes within the family Moraceae shows that S. indicus clus-
tered in a unique clade.
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Streblus indicus belongs to the genus Streblus in Moraceae
family and is a wild perennial arbor, which is widespread in
South Asia, particularly in southern China (Zhang et al. 1998).
Streblus indicus is a traditional medicine in Chinese, which is
often used for hemostasis and the treatments of inflamma-
tion and various rheumatoid diseases (Zhao et al. 1999; He
et al. 2017). He et al. (2016) reported that the bark extract of
S. indicus showed inhibitory activity against A549 and MCF-7
tumor cells. It is the ingredients of Chinese patent medicine
Yunnan red medicine capsule (Liu et al. 2018). Streblus indicus
is also important urban afforestation tree species in southern
China (Yang et al. 2011). However, there has been no gen-
omic studies on S. indicus.

Herein, we reported and characterized the complete
S. indicus plastid genome (MN065161). One S. indicus individ-
ual (specimen number: 201806011) was collected from
Puwen, Yunnan Province of China (22�4904300 N, 101�902700 E).
The specimen is stored at Yunnan Academy of Forestry
Herbarium, Kunming, China, and the accession number is
YAFH0012756. DNA was extracted from its fresh leaves using
DNA Plantzol Reagent (Invitrogen, Carlsbad, CA, USA).

Paired-end reads were sequenced by using Illumina HiSeq
system (Illumina, San Diego, CA). In total, about 27.1 million
high-quality clean reads were generated with adaptors
trimmed. Aligning, assembly, and annotation were conducted
by CLC de novo assembler (CLC Bio, Aarhus, Denmark),
BLAST, GeSeq (Tillich et al. 2017), and GENEIOUS v 11.0.5
(Biomatters Ltd, Auckland, New Zealand). To confirm the
phylogenetic position of S. indicus, other 13 species of family
Moraceae from NCBI were aligned using MAFFT v.7 (Katoh
and Standley 2013) and maximum-likelihood (ML) bootstrap
analysis was conducted using RAxML (Stamatakis 2006);

bootstrap probability values were calculated from 1000 repli-
cates. Cecropia pachystachya (MF953831) and Debregeasia ori-
entalis (MH196364) were served as the out-group.

The complete S. indicus plastid genome is a circular DNA
molecule with the length of 159,853 bp, with large single
copy (LSC: 88,950 bp), small single copy (SSC: 19,313 bp),
and two inverted repeats (IRa and IRb: 25,795 bp each). The
overall GC content of the whole genome is 36.1%, and
the corresponding values of the LSC, SSC, and IR regions are
33.7%, 29.3%, and 42.7%, respectively. The genome contains
129 genes, including 84 protein-coding genes, eight riboso-
mal RNA genes, and 37 transfer RNA genes. Phylogenetic
analysis showed that S. indicus clustered in a unique clade,
which indicated the phylogenesis classification of S. indicus
(Figure 1). The determination of the complete plastid gen-
ome sequences provided new molecular data to illuminate
the Moraceae evolution.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by Yunnan Key Research and Development
Project in Forestry [2018BB007] and Construction Project of
Xishuangbanna High-Efficiency Cultivation Test and Demonstration Base
for Valuable Timber Tree Plantation.

ORCID

Yi Wang http://orcid.org/0000-0003-3089-8184

CONTACT Yi Wang 22825818@qq.com Institute of Tropical Forestry, Yunnan Academy of Forestry, Puwen, Yunnan 666102, People’s Republic of China
� 2019 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

MITOCHONDRIAL DNA PART B
2019, VOL. 4, NO. 2, 2815–2816
https://doi.org/10.1080/23802359.2019.1660246

http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2019.1660246&domain=pdf&date_stamp=2019-08-29
http://orcid.org/0000-0003-3089-8184
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com


References

He R, Huang X, Zhang Y, Wu L, Nie H, Zhou DX, Liu BM, Deng SP, Yang
RY, Huang S, et al. 2016. Structural characterization and assessment of
the cytotoxicity of 2, 3-dihydro-1 h-indene derivatives and coumarin
glucosides from the bark of Streblus indicus. J Nat Prod. 10:2472–2478.

He R, Zhang Y, Wu L, Nie H, Huang Y, Liu BM, Deng SP, Yang RY, Huang
S, Nong ZJ, et al. 2017. Benzofuran glycosides and coumarins from
the bark of Streblus indicus. Phytochemistry. 138:170–177.

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

Liu FL, Huang CQ, Wen B, Liu GZ, Li ZT, Cai CT. 2018. Seed morphology
and germination characteristics of Streblus indicus. Seeds. 4:45–48.

Stamatakis A. 2006. RAxML-VI-HPC: maximum likelihood-based phylogen-
etic analyses with thousands of taxa and mixed models.
Bioinformatics. 22:2688–2690.

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:W6–W11.

Yang DJ, Qiu Q, Zhou HS, Chen XB. 2011. Tree species in afforestation of
city garden and their growth in Jinghong urban areas. J West China
for Sci. 3:73–79.

Zhao AH, Yang LC, Liu G, Wei J. 1999. Studies on the chemical constit-
uents in the barks of Pseudostreblus indica. Chin Pharm J. 34:
368–369.

Zhang SS, Wu CY, Cao ZY. 1998. Flora reipublicae popularis sinciae.
Beijing: Science Press.

Figure 1. The maximum-likelihood tree based on the 14 chloroplast genomes of family Moraceae. The bootstrap value based on 1000 replicates is shown on
each node.
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