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ABSTRACT

Hoya is a remarkable genus with high horticultural ornamental value. In this study, we report and
characterize the complete plastid genome sequence of Hoya carnosa. The complete chloroplast
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genome was 176,340bp in length, which includes a pair of inverted repeat regions (IRs) of

41,381 bp separated by a large single copy region (LSC) 91,281 bp and a small single copy region
(SSC) 2,297 bp. Interestingly, IRs expanded into SSC, with the result that most of the genes in SSC
were duplicated. This chloroplast genome contained 110 genes, including 76 protein-coding
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genes, 30 tRNA genes, and 4 rRNA genes. The complete plastome sequence of H. carnosa will
provide some useful information for future phylogenetic study of Hoya and its horticultural

application.

As one of the most complex and sophisticated groups of
flowering plants, Hoya (Asclepiadoideae, Apocynaceae) is
a remarkable genus with high horticultural ornamental
value (Wanntorp et al. 2006). At least 200 species are cur-
rently recognized within Apocynaceae and the list of the
species of Hoya is updated (Wanntorp et al. 2006; Rahayu
and Rodda 2019). Most species of Hoya are vines, often
twining or climbing with adventitious roots (Li et al.
1995). However, the complete classification system is lack-
ing for the genus although some molecular phylogeny
has been done (Tan et al. 2018). The information on the
chloroplast data obtained is still far from enough to solve
the relationship between species within the genus.

In this study, Hoya carnosa was sampled from National
Orchid Conservation Center in Guangdong province of China
(114°19'01"E, 22°60'34”N) and the specimen (voucher SZ708)
was deposited at the South China Agricultural University
Herbarium (CANT). DNA was acquired from the young leaves
of its plant and the total genome was sequenced using
lllumina HiSeq 2000 platform. Total clean reads were aligned
to the chloroplast genome from the related species H. liangii
(GenBank accession: MH678666) and H. pottsii (MH678667),
then assembled using the GetOrganelle Tookit (Jin et al.
2018). Annotation of the chloroplast genomes was carried

out using Plastid Genome Annotator (Qu et al. 2019) and
Geneious Prime 2019 (https://www.geneious.com). This
newly obtained plastome was submitted to GenBank
(ID: MN781974).

The complete chloroplast genome of H. carnosa was a cir-
cular molecule of 176,340bp long, which includes two
inverted repeat regions (IRs) of 41,381bp, separated by a
large single copy region (LSC) 91,281 bp and a small single
copy region (SSC) 2,297 bp. Interestingly, IRs expanded into
SSC, with the result that most of the genes in SSC were dupli-
cated. The chloroplast genome contained 110 genes, includ-
ing 76 protein-coding genes, 30 tRNA genes, and 4 rRNA
genes. The GC content of the whole plastome was 37.1%.

We used RAXML (Stamatakis 2014) with 1000 bootstraps
under the GTR+ G substitution model to reconstruct a max-
imum likelihood (ML) phylogeny of H. carnosa with 18 pub-
lished complete plastome of Apocynaceae. Two species,
Gentiana straminea (Gentianaceae) and Coffea arabica
(Rubiaceae), were used as outgroups. The phylogenetic tree
showed that H. carnosa was the sister of H. liangii, and three
Hoya species formed a single clade (Figure 1). The complete
plastome sequence of H. carnosa will provide useful informa-
tion for phylogenetic studies and horticultural application
in Hoya.
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Figure 1. Maximum-likelihood tree from the analysis of nucleotide substitutions of 18 complete chloroplast genome of Apocynaceae, with Gentiana straminea
(Gentianaceae) and Coffea arabica (Rubiaceae) as outgroup. Numbers on branches are bootstrap support values.

Acknowledgements

The authors are grateful to Ting-Zhang Li and Gang Yao for advice on
analysis pipeline.

Disclosure statement

No potential conflict of interest was reported by the authors.

References

Jin JJ, Yu WB, Yang JB, Song Y, Yi TS, Li DZ. 2018. GetOrganelle: a fast
and versatile toolkit for accurate de novo assembly of organelle
genomes. BioRxiv. 256479.

Averyanov LV, Averyanova AL, Sinh Nguyen K, Maisak TV. 2019. Hoya
aphylla (Apocynaceae, Asclepiadoideae), a new leafless species from
Laos. Nordic J Botany. 37(5):1-4.

Li PT, Gilbert MG, Stevens WD. 1995. Asclepiadoideae. In: Wu Z Y, Raven
P H, editors, Flora of China. Melbourne: CSIRO; Vol:16, p. 228-236.

Qu X-J, Moore MJ, Li D-Z, Yi T-S. 2019. PGA: a software package for rapid,
accurate, and flexible batch annotation of plastomes. Plant Methods.
15(1):50.

Rahayu S, Rodda M. 2019. Hoya of Sumatra, an updated checklist, three
new species, and a new subspecies. EJT. 508:1-23.

Stamatakis A. 2014. RAXML Version 8: a tool for phylogenetic analysis
and post-analysis of large phylogenies. Bioinformatics. 30(9):
1312-1313.

Tan XH, Wang JH, Zhao KK, Zhu ZX, Wang HF. 2018. Complete plastome
sequence of Hoya pottsii Traill and Hoya liangii Tsiang (Apocynaceae).
Mitochondrial DNA Part B. 3(2):1176-1177.

Wanntorp L, Kocyan A, Renner SS. 2006. Wax plants disentangled: a phyl-
ogeny of Hoya (Marsdenieae, Apocynaceae) inferred from nuclear and
chloroplast DNA sequences. Mol Phylogenet Evol. 39(3):722-733.



	Abstract
	Acknowledgements
	Disclosure statement
	References


