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The complete chloroplast genome of Indosasa hispida ‘Rainbow’ (Poaceae,
Bambuseae): an ornamental bamboo species in horticulture
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ABSTRACT
Indosasa hispida ‘Rainbow’ is a new horticultural plant variety for anthocyanin production, which has
great ornamental value and huge market potential. The chloroplast genome is 139,690 bp in length,
containing a large single-copy region (LSC) of 83,268bp, a small single-copy region (SSC) of 12,830bp,
and a pair of 21,796bp inverted repeats region (IR). The GC content of chloroplast genome is 38.9%.
There are 130 genes in the cp genome, including 83 protein-coding genes, 8 ribosomal RNA genes,
and 39 transfer RNA genes. In addition, phylogenetic analysis firmly supported that I. hispida ’Rainbow’
constituted that a sister species with Pleioblastus maculatus.
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Indosasa hispida McClure ‘Rainbow’ Y. M. Wang et J. Wang
2012 is a plant of the genus Indosasa McClure of the grass
family bamboo subfamily. It is a scattered shrub-like small
bamboo, which is a new horticultural plant variety intro-
duced and bred from the mutant plants of I. hispida McClure.
The characteristics of I. hispida ‘Rainbow’ is similar to those
of the mother bamboo I. hispida McClure, the key difference
lies in that the culms of I. hispida ‘Rainbow’ is 2–3m high
and 1.0–3.0 cm in diameter. The culms are covered with small
bristles on the surface when they are young, and then fall off
and become hairless, with white powder below the nodes; its
culm presents distinctive red to fuchsia because of the abun-
dance of Anthocyanins, and its leaves with white to light yel-
low stripes. I. hispida ‘Rainbow’ is originated in the tropical
and southern subtropical mountains below 1000m above sea
level in Jinghong, Mengla and Pu’er, Jiangcheng,
Xishuangbanna, southern Yunnan. I. hispida ‘Rainbow’ as a
rare colored bamboo genus, it has highly innovative signifi-
cance of the application of landscape ornamental (Wang
et al. 2015). Although the growth habits and the cultivation
techniques of I. hispida ‘Rainbow’ had been reported (Ma
et al. 2015), complete chloroplast genome of this bamboo
has not been reported. In this study, we obtained the chloro-
plast complete genome, which will provide useful data onto
phylogeny research and genomic selective breeding of I. his-
pida ‘Rainbow’.

Total genomic DNA was extracted from fresh leaves of
I. hispida ‘Rainbow’ with Rapid Plant Genomic DNA Isolation

Kit (BALB, Beijing, China), which were collected from
Southwest Forestry University (25�603000N, 102�4502300E),
China. The DNA and specimen (accession number:
SWFU1992020) were deposited at the Sympodial Bamboos
Technological and Engineering Research Center (SymBTERC)
National Forestry and Grassland Administration (NFGA),
Southwest Forestry University, Kunming, China
(Website:http://symb.swfu.edu.cn/, Contact: Liyue Zhu, Email:
2465815340@qq.com), and the paired-end library was pre-
pared and sequence in Sangon Biotech, Shanghai, China,
which gained 3.9 Gb of average150 bp paired-end raw reads.
The chloroplast genome was assembled by using the pro-
gram NOVOPlasty (Dierckxsens et al. 2017). And the program
PGA (Qu et al. 2019) was applied to annotate the chloroplast
genome with I. silica (GenBank accession MH394382) cp gen-
ome as the reference.

The complete I. hispida ‘Rainbow’ (GenBank accession:
MW463058) chloroplast genome is composed of a large sin-
gle-copy region (LSC) of 83,268 bp, a small single-copy region
(SSC) of 12,830 bp, and two inverted repeats (IR) region of
21,796 bp, which is a circular molecule with a total length of
139,690 bp. The total GC content of the whole genome is
38.9%, and corresponding values of LSC, SSC, and IR regions
were 36.97%, 33.34%, and 44.23%, respectively. The cp gen-
ome contains 130 genes, including 83 protein-coding genes,
8 rRNA genes, and 39 tRNA genes. Fifteen genes contain
introns, of which trnK, rps16, trnG, atpF, trnL, trnV, petB, petD,
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rpl16, rpl2, ndhB, trnI, trnA, ndhA each contain one intron,
ycf3 consists of two introns.

Phylogenetic analysis was carried out based on the 29
complete chloroplast genomes in subfamily Bambusoideae
downloaded from the NCBI GenBank database, for pur-
poses of finding the phylogenetic location of I. hispida
‘Rainbow’. The sequences were aligned by MAFFT v7.450
(Rozewicki et al. 2019). And we constructed the phylogen-
etic tree (maximum likelihood) based on K3Puþ F þ R5
model in RAxML-NG v0.90 (Kozlov et al. 2019), and calcu-
lated bootstrap probability values from 1,000 replicate. In
general, the sequence alignment phylogenetic analyses
demonstrated that I. hispida ‘Rainbow’ was highly clustered
in temperate woody bamboo with I.sinica and I. shiba-
taeoides in the same genus(Ma et al. 2017). However, We
compared the sequence homologies of I. hispida ‘Rainbow’
and its sister species Pleioblastus maculatus by Blast soft-
ware, and found that the similarity was 99.92%, and the
similarity between I. hispida ‘Rainbow’ and other Indosasa
species ranged from 99.88% to 99.91%. I. hispida ‘Rainbow’
is not clustered on the same branch as I. sinica and I. shi-
bataeoides to form a monophyletic group, being sister to
the clade of Pleioblastus maculatus, and has a high
approval rating (ML ¼ 92%) (Figure 1). This situation may
be the result of convergent evolution and parallel

evolution, although there are similarities in characters
between I. hispida ‘Rainbow’ and the other two Indosasa
species, the character states of different species may not
be inherited from the common ancestor, is produced by
multiple autonomous evolutions.
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Figure 1. The maximum likelihood tree is constructed from 30 chloroplast genomes of Bambuseae. Numbers near the node are displayed as bootstrap sup-
port values.

620 D. TU ET AL.

https://www.ncbi.nlm.nih.gov/nuccore/
https://www.ncbi.nlm.nih.gov/nuccore/
https://submit.ncbi.nlm.nih.gov/subs/sra/SUB9018892/overview
https://submit.ncbi.nlm.nih.gov/subs/sra/SUB9018892/overview


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.

Kozlov AM, Darriba D, Tom�a�s F, Benoit M, Alexandros S. 2019. RAxML-
NG: A fast, scalable, and user-friendly tool for maximum likelihood
phylogenetic inference. Bioinformatics. 35(21):4453–4455.

Ma P-F, Vorontsova MS, Nanjarisoa OP, Razanatsoa J, Guo Z-H,
Haevermans T, Li D-Z. 2017. Negative correlation between rates of
molecular evolution and flowering cycles in temperate woody bam-
boos revealed by plastid phylogenomics[J]. BMC Plant Biol. 17(1):260.

Ma XJ, Chen J, Wang J, Yang YM, Zhang XB. 2015. Breeding Techniques
of Indosasa hispid McClure cv. ‘Rainbow’ is Y.M.Yang et J. Wang. World
Bamboo Rattan. 13(3):31–33.

Qu XJ, Moore MJ, Li DZ, Yi TS. 2019. PGA: a software package for rapid,
accurate, and flexible back annotation of plastomes. Plant Methods.
15(1):50.

Rozewicki J, Li SL, Amada KM, Standley DM, Katoh K. 2019. MAFFT-DASH:
integrated protein sequence and structural alignment. Nucl Acids Res.
47:5–10.

Wang Y, Wang CC, Zhou X, Wei B, Ym Y, Wang J. 2015. Cloning and
functional analysis of a flavonoid-3-o-glucosyltransferas gene from
Indosasa Hispida．Guiana. 35(2):244–249.

MITOCHONDRIAL DNA PART B 621


	Abstract
	Disclosure statement
	Funding
	Data availability statement
	References


