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ABSTRACT

Pterocarya stenoptera, also called Chinese wingnut in China, is a tall deciduous tree of the walnut family
(Juglandaceae). P. stenoptera is one of the most popular shade trees owing to its tall and graceful form
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and rapid growth rate. In the present study, the chloroplast genome of P. stenoptera was assembled

and analyzed phylogenetically. The chloroplast genome of P. stenoptera is 160,212 bp in length, with a
large single-copy region (LSC) of 88,724 bp, a small single-copy region (SSC) of 18,396 bp, and a pair of
inverted repeat regions (IRs) of 26,046 bp, forming a typical quadripartite structure. A total of 130 genes
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are annotated from the chloroplast genome of P. stenoptera, including 82 protein-coding genes, 40
transfer RNA (tRNAs) genes, and 8 ribosomal RNA (rRNAs) genes. The GC content of the chloroplast
genome is 36.2%. Phylogenetic analysis based on the common proteins from P. stenoptera and 14
related species confirmed the close relationship between Pterocarya and Juglans.

Pterocarya stenoptera, also called Chinese wingnut, is a tall
deciduous tree of the walnut family Juglandaceaeis. P. sten-
optera mainly grows along the riverbanks or mountain slopes
in warm temperate and subtropical zones of China. P. stenop-
tera is one of the most popular shade trees owing to its tall
and graceful form and fast growth rate (Yang et al. 2013). In
addition to be used as landscape plants, P. stenoptera has a
long history of traditional medicinal uses (Wang et al. 2006).
The chloroplast genome is highly conserved among
related plant species, and has been frequently used in plant
phylogenetic and biogeographical research, as well as gen-
etic diversity research (Abla et al. 2019). Although the chloro-
plast genomes of many species in family Juglandaceaeis,
including several species in Juglans (Dong et al. 2017), and
Platycarya strobilacea (Yan et al. 2017) of genus Platycarya
have been reported, there is no complete chloroplast gen-
ome sequence of Pterocarya species available in public data-
base. Here, the complete chloroplast genome of P. stenoptera
was determined, annotated, and analyzed phylogenetically.
The leaf samples of P. stenoptera were collected from
Beijing Botanical Garden, Beijing, China (106°79'E, 39°83'N).
The DNA sample (No. 20190818-03) was stored in College of
Life Sciences, Taizhou University of China, Taizhou, Zhejiang
Province, China. Genomic DNA was extracted from fresh
leaf sample using the modified CTAB method (Doyle 1987)
and sequenced using lllumina HisegX Ten platform.

Approximately 5GB clean reads (paired-end 150bp) were
generated and used for chloroplast genome assembly using
NOVOPIasty v 3.7.2. (Dierckxsens et al. 2017). The assembled
chloroplast genome was annotated with PGA (Qu et al.
2019). The P. stenoptera chloroplast genome sequence was
deposited in GenBank (Accession number: MN866892).

The complete chloroplast genome of P. stenoptera is
160,212 bp in length, with a large single-copy region (LSC) of
88,724 bp, a small single-copy region (SSC) of 18,396 bp, and
a pair of inverted repeat regions (IRs) of 26,046 bp, and forms
a typical quadripartite structure. A total of 130 genes are
annotated from the chloroplast genome of P. stenoptera,
including 82 protein-coding genes, 40 transfer RNA (tRNAs)
genes, and 8 ribosomal RNA (rRNAs) genes. The GC content
of the chloroplast genome is 36.2%.

To investigate the evolutionary position of P. stenoptera,
the complete chloroplast genomes of 12 species of family
Juglandaceae, Amborella trichopoda, and P. stenoptera, were
aligned using MAFFT V7.450 (Katoh and Standley 2013). A
phylogenetic tree was constructed with MEGA X (Kumar et al.
2018) using maximum likelihood method with 1000 boot-
strap repeats. The phylogenetic tree showed that P. stenop-
tera was closely related to all the nine Juglans species
(Figure 1). In brief, the current study provides essential data
for understanding the phylogenetic status of plant species in
family Juglandaceae.
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Figure 1. The phylogenetic tree constructed based on the 47 common proteins from the chloroplast genomes of P. stenoptera and other 14 plant species.
Bootstrap support is indicated for each branch. All the 14 chloroplast genome sequences were downloaded from NCBI GenBank.

Disclosure statement

No potential conflict of interest was reported by the authors.

ORCID

Zhongyi Yang http://orcid.org/0000-0001-9669-207X

References

Abla M, Zha X, Wang Y, Wang XY, Gao F, Zhou Y, Feng J. 2019.
Characterization of the complete chloroplast genome of Nitraria tan-
gutorum, a desert shrub. J Genet. 98(3):91.

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

Dong W, Xu C, Li W, Xie X, Lu Y, Liu Y, Jin X, Suo Z. 2017. Phylogenetic
resolution in Juglans based on complete chloroplast genomes and
nuclear DNA sequences. Front Plant Sci. 8:1148.

Doyle JJ. 1987. A rapid DNA isolation procedure for small amounts of
fresh leaf tissue. Phytochem Bull. 19:11-15.

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.

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.

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.

Wang H, Cai WM, Wang WX, Yang JM. 2006. Molluscicidal activity of
Nerium indicum Mill, Pterocarya stenoptera DC., and Rumex
japonicum Houtt on Oncomelania hupensis. Biomed Environ Sci. 19(4):
245-248.

Yan J, Han K, Zeng S, Zhao P, Woeste K, Li J, Liu ZL. 2017.
Characterization of the complete chloroplast genome of
Platycarya strobilacea (Juglandaceae). Conservation Genet Resour. 9(1):
79-81.

Yang Y, Li C, Li J, Schneider R, Lamberts W. 2013. Growth dynamics of
Chinese wingnut (Pterocarya stenoptera) seedlings and its effects on
soil chemical properties under simulated water change in the Three
Gorges Reservoir Region of Yangtze River. Environ Sci Pollut Res.
20(10):7112-7123.



	Abstract
	Disclosure statement
	References


