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ABSTRACT

Phyllostachys incarnata Wen, 1982 is one of the important material and edible bamboo specie of high
quality in China. We reported the complete chloroplast(cp) genome of P. incarnata in this study. The
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cp genome of P. incarnata (GenBank accession number: OL457160) was a typical tetrad structure with

a full length of 139,689 bp, comprising a pair of inverted repeated (IR) regions (21,798 bp) separated by
a large single-copy (LSC) region (83,221 bp) and a small single-copy (SSC) region (12,872 bp). And the
cp genome contained 136 genes, including 90 protein-coding genes, 38 tRNA genes, and 8 rRNA
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genes. Phylogenetic analysis based on 19cp genomes suggested that P. incarnata was relatively close

to P. glauca among the species analyzed.

Introduction

Phyllostachys incarnata Wen, 1982 is a bamboo species with
high-quality shoots, which belongs to Phyllostachys of
Poaceae Barnhart and originated from Fujian and Zhejiang
provinces of China (Chen et al. 2006). Currently, it is also dis-
tributed in Sichuan, Anhui, Jiangxi and other regions for large
scale introduction and cultivation with a high priority,
because of its high yield and long growing season of the
edible shoots. It has been praised for characteristics of early
emergence (April-May), strong shooting ability, long duration
and excellent shoot quality. Furthermore, this bamboo spe-
cies provides pest and disease resistance, and tolerance of
abiotic stresses such as drought, cold, and waterlogging. And
beyond that, it can also allow gardeners to support cultivated
landscapes with unique nature (Leng 2017).

Typical characteristics of P. incarnata including the young
bamboo poles were thickly white powdery especially below
nodes; sheaths abaxially fleshy red or greenish or distally
green on slender culms, with sparse speckles; final branchlets
with 3 or 4 leaves; auricles flourishing, ovate or semicircular,
greenish purplish, with radial tassels; ligule strongly projec-
ting, purplish, acuminate upward (Figure 1). Chloroplast
genes are related to many important traits in plants, includ-
ing resistance to herbicides, insect resistance, and stress tol-
erance (Daniell et al. 2005). Currently, chloroplast gene
engineering has been applied to improve plant resistance to
herbicides and insects, as well as to increase their stress

tolerance (Wani et al. 2015). Hence, analyzing the chloroplast
genes of P. incarnata will aid in comprehending its adaptabil-
ity and expedite the enhancement of its varieties. In this
study, we report and characterize the chloroplast genome of
P. incarnata. Using these data, we reconstruct
the phylogenetic tree of this species to reveal the relation-
ship and provide useful information for further study of
P. incarnata.

Materials and methods

Plantlet of P. incarnata were collected from Wenjiang District,
Chengdu City, Sichuan Province, China (N30°42'¢",
E103°51'30") on 7 September 2021. The specimens were
deposited in the herbarium room of Aba Teachers University,
Aba, Sichuan, China, China (http://www.abtu.edu.cn/; contact
person: LiHua Wang; Email: wanglh0823@163.com) under the
voucher number ATUP02109070002. Total DNA was extracted
from the fresh leaves of P. incarnata using NEBNext Ultra
DNA Library Prep Kit for Illumina (E7370L, New England
Biolabs), and the high-quality DNA was sheared to the frag-
ments of 350bp in length for the shotgun library construc-
tion, which were sequenced using the Illumina NovaSeq
platform (lllumina Inc, San Diego, CA), and thus generating
150 bp paired-end reads. The filtered reads were assembled
into the complete chloroplast genome using the program
A5-miseq v20150522 (Coil et al. 2015) and SPAdes v3.9.0
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Figure 1. Photographs of P. incarnata. (A) Plants, (B) Bamboo shoots, (C) Leaf auricles, (D) Bamboo node, (E) Leaves. All photos were taken and redacted by B.X.
Wang and Y.K. Liu at Wenjing District, Chengdu City, Sichuan Province, China (N30°42'6", E103°51'30"), accessed on 21 March, 2022.

(Bankevich et al. 2012) and with P. edulis chloroplast genome
(GenBank accession number: NC_015817) as a reference. The
annotation of chloroplast genome was conducted through
the online program CPGAVAS2. The whole chloroplast gen-
ome map was drawn using CPGView (http://www.Tkmpg.cn/
cpgview/) (Liu et al. 2023). The annotated genomic sequence
has been registered into GenBank with the accession number
(OL457160).

Results

The cp genome of P. incarnata was a typical tetrad structure
with a full length of 139,689 bp, comprising a pair of inverted
repeated (IR) regions (21,798 bp) separated by a large single-
copy (LSC) region (83,221 bp) and a small single-copy (SSC)
region (12,872 bp) (Figure 2). A total of 136 genes, including
90 protein-coding genes, 38 tRNA genes and 8 rRNA genes,
are successfully annotated in the complete chloroplast gen-
ome sequence of P. incarnata. And the complete chloroplast
genome contains 109 unique genes, including 80 protein-
coding genes, 29 tRNA genes and 4 rRNA genes. The rps12 is
a trans-spliced gene (Figure S1). It has three unique exons.

Two of them are duplicated as they are located in the IR
regions. Eleven genes, including rps16, atpF, ycf3, petB, petD,
rpl16, rpl12, ndhB, ndhA, ndhB, and rpl2, contain one or two
introns (Figure S2). The complete genome GC content was
38.89% (Table S1), while the corresponding values of the LSC,
SSC and IR were 36.97%, 33.16% and 44.23%, respectively.

The maximum-likelihood phylogenetic tree was con-
structed based on 19 complete chloroplast genomes of
Phyllostachydinae species, and Chimonobambusa purpurea as
outgroup. All sequences were obtained from NCBI GenBank.
The complete protome nucleotide sequences were extracted,
aligned and concatenated in PhyloSuite v1.2.2 (Zhang et al.
2020), and used to perform the ML inference in IQ-TREE
Multicore version 1.6.12 (Gao et al. 2018). Phylogenetic ana-
lysis suggested that P. incarnata was relatively close to P.
glauca among the species analyzed (Figure 3).

Discussion

The chloroplast genome of plants has a very conserved struc-
ture and genetic composition (Maier et al. 1995; Daniell et al.
2016; Yan et al. 2023). In this study, we obtained and


http://www.1kmpg.cn/cpgview/
http://www.1kmpg.cn/cpgview/
https://doi.org/10.1080/23802359.2023.2220434
https://doi.org/10.1080/23802359.2023.2220434
https://doi.org/10.1080/23802359.2023.2220434

Phyllostachys incarnata

trnk.
matK (0.42 )
psbA (0.54)
trnH

photosystem |
photosystem Il
cytochrome b/f complex
ATP synthesis

NADH dehydrogenase
RubisCO larg subunit
RNA polymerase

small ribosomal protein
large ribosomal protein
clpP, matK, infA 3 Q
hypothetical reading frame &g
transfer RNA

ribosomal RNA

other

IEN0DEORNEOCCDDEDE

Figure

-0) zsdi—

32Kb

MITOCHONDRIAL DNA PART B: RESOURCES . 665

\dre—|

)

150

S
(L¥°0) Hdie—

atpF (0.53)
alpA (0.77)

6

36kb

a :
133 (0.3)
rprsq 8 (0.63)-ﬁ

rpl20 (0.52)
_—rps12(0.7)
~clpP (0.38)

PSbN (0.54 )

ndhF (—0_45)_{

2. Schematic map of overall features of P. incarnata chloroplast genome. The map contains six tracks in default. From the center outward, the first track

shows the dispersed repeats. The dispersed repeats consist of direct (D) and Palindromic (P) repeats, connected with red and green arcs. The second track shows
the long tandem repeats as short blue bars. The third track shows the short tandem repeats or microsatellite sequences as short bars with different colors. The small
single-copy (SSC), inverted repeat (IRa and IRb), and large single-copy (LSC) regions are shown on the fourth track. The GC content along the genome is plotted on
the fifth track. The base frequency at each site along the genome will be shown between the fourth and fifth tracks. The genes are shown on the sixth track. The
optional codon usage bias is displayed in the parenthesis after the gene name. Genes are color-coded by their functional classification. The transcription directions

for the inner and outer genes are clockwise and anticlockwise, respectively.

analyzed the chloroplast genome of P. incarnata for the first
time. We identified that the genomic structures, gene con-
tents and orders were highly conserved and similar to other
Phyllostachydinae species (Attigala et al. 2016, Hu et al. 2021,
Huang et al. 2019, Zhou et al. 2021, Zheng et al. 2021, Zheng
et al. 2021, Wu and Ge 2012, Zheng et al. 2020, Ma et al.
2014, Tu et al. 2022, Ma et al. 2017, Liu et al. 2021). We also
analyzed the phylogenetic relationships of P. incarnata by
complete protome nucleotide sequences, which can provide

valuable insights into the phylogenetic and evolutionary pos-
ition of P. incarnata in the Phyllostachydinae subtribes and

Gramineae family.

Ethical approval

The study was approved by the institutional review board of
Aba Teachers University, Aba, Sichuan, China. The collection
of plant materials was conducted in accordance with



666 L-H. WANG ET AL.

Tree scale: 0.001

Chimonobambusa purpurea | outgroup
Sinobambusa tootsik

100

Indosasa gigantea

77

77
87

68

100

100

86

Indosasa shibataeoides
Indosasa sinica
Indosasa hispida
Phyllostachys bissetii
Phyllostachys reticulata
Phyllostachys glauca
Phyllostachys edulis
Phyllostachys angusta
Phyllostachys nidularia
Phyllostachys aurea

Phyllostachydinae

99

Phyllostachys sulphurea
Phyllostachys nigra
Phyllostachys makinoi
Phyllostachys lithophila
Phyllostachys propinqua
Phyllostachys heteroclada

Figure 3. Maximum-likelihood phylogenetic analysis of 19 species of Subtrib. Phyllostachydinae and Chimonobambusa purpurea as outgroup were based on com-
plete protome nucleotide sequences. Bootstrap values were indicated below the nodes. The following sequences were used for tree construction: P. glauca
(NC_051535.1) (Cao et al. 2020), P. reticulata (MN537808.1) (Huang et al. 2019), P. sulphurea (NC_024669.1) (Gao and Gao 2016), P. edulis (NC_015817.1) (Huang
et al. 2019), P. nidularia (LC590826.1) (Zhou et al. 2021), P. nigra (NC_015826.1) (Zheng et al. 2021), P. heteroclada (NC_064526.1) (Hu et al. 2021), P. angusta
(NC_053647.1) (Zheng et al. 2021), P. propinqua (NC_016699.1) (Wu and Ge 2012), P. makinoi (NC_062168.1), P. lithophila (NC_062169.1), P. bissetii (NC_066717.1),
P. aurea (KU569973.1) (Attigala et al. 2016), P. incarnata (OL457160), Indosasa gigantea (NC_046587.1) (Zheng et al. 2020), I. sinica (NC_024721.1) (Ma et al. 2014),
I. hispida (MW463058.1) (Tu et al. 2022), I. shibataeoides (NC_036820.1) (Ma et al. 2017), Sinobambusa tootsik (MN783350.1), Chimonobambusa purpurea

(NC_060376.1) (Liu et al. 2021).

guidelines provided by the Aba Teachers University and
Sichuan province regulations. Field studies complied with
Sichuan province legislation.
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