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The complete chloroplast genome of Physochlaina physaloides (Solanaceae), an
important medicinal plant
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ABSTRACT
Physochlaina is an important perennial herbaceous genus with significant medicinal value, while the
phylogeny of Physochlaina and tribe Hyoscyameae is not well resolved yet. In this study, we report the
complete chloroplast genome sequences of Ph. physaloides, its complete chloroplast genome is
156,413bp in length, which is a typical quadripartite structure that includes a large single-copy region
of 86,659bp, a small single-copy region of 18,012bp, and its GC content was 37.7%. A total of 132
genes were identified, including 87 protein-coding genes, 37 tRNA genes, and 8 rRNA genes.
Furthermore, a phylogenetic tree of the tribe Hyoscyameae was constructed based the complete
chloroplast genome sequence, and a new topology of the tribe was obtained. This study provides valu-
able genetic information for the conservation and utilization of Ph. physaloides and also provide the
potential for better understanding of the phylogeny of Hyoscyameae and Solanaceae.
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Physochlaina is a perennial herbaceous genus of the tribe
Hyoscyameae in Solanaceae with significant medicinal value,
such as anti-inflammatory, relieving muscular spasm and
pain, and haemostasis (Hong et al. 2018). Furthermore, sev-
eral chemical compounds in Physochlaina are also found to
be hallucinogenic and poisonous. Among the 11 species in
the genus, Ph. physaloides is the only one that distributes
from Northwest China to Northeast China and Siberia and is
widely used as a traditional medicine in Inner Mongolia.
Except its value in medicine, we know little about the phyl-
ogeny of Ph. physaloides. Although the monophyly of the
tribe Hyoscyameae is recognized, phylogenetic relationship
among genera in the tribe is not well resolved and need fur-
ther investigation (Tu et al. 2010; S€arkinen et al. 2013;
Sanchez-Puerta and Abbona 2014). In this study, we reas-
sembled and annotated the chloroplast genome of Ph. physa-
loides, with the aim to provide genetic information for its
conservation and utilization and help further understanding
the phylogeny of Hyoscyameae.

The fresh leaves of Ph. physaloides were collected from
Yudu Mountain in Yanqing District, Beijing City, China
(N40�33089.1000, E115�51035.8900). Voucher specimen (collector
and collection number: Xian-Yun Mu 4445) is deposited in the
herbarium of Beijing Forestry University (BJFC). Genomic DNA
was extracted and sequenced by next-generation sequencing
method on Illumina Hiseq platform. In total, 13 Gb of 150-bp

clean reads were generated and used for chloroplast genome
assembly which was performed on Geneious 11.1.4 software
(Kearse et al. 2012) with Ph. orientalis (Gandini et al. 2019) as
a reference, followed by annotation using Plann (Huang and
Cronk 2015) and further verification by Geneious 11.1.4 soft-
ware. Chloroplast genome of Ph. physaloides is submitted to
NCBI with the accession number MN262642.

The complete chloroplast genome of Ph. physaloides was
156,413 bp in length. The genome has a typical quadripartite
structure, including a large single-copy region of 86,659 bp, a
small single-copy region of 18,012 bp, and two inverted
repeat (IR) regions of 25,871 bp for each. Overall, the GC con-
tent was 37.7%. A total of 132 genes were identified in the
chloroplast genome of Ph. physaloides, including 87 protein-
coding genes, 37 tRNA genes, and 8 rRNA genes.

Phylogenetic analysis of the tribe Hyoscyameae was recon-
structed based on representatives of six genera, and
Nicotiana tabacum as outgroup. Sequences were aligned
using MAFFT (Katoh et al. 2017), and a maximum likelihood
tree with bootstrap value was constructed by IQ-TREE (Hoang
et al. 2018) (Figure 1). Contrary to several chloroplast gen-
ome markers used in previous studies, full length of chloro-
plast genome sequences were analyzed for phylogeny in this
study, and a new topology was presented. Physochlaina phys-
aloides was resolved as the sister of Ph. orientalis with strong
support values. However, the closet sister of Przewalskia that
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demonstrated as Physochlaina in previous studies is substi-
tuted by Scopolia with poor support in this study.
Phylogenetic position of Hyoscyamus also varies among the
current and previous studies. Hence, it is of great value to
make further investigation about the phylogeny of
Hyoscyameae and Solanaceae based on whole chloroplast
genome sequence data in the future.
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Figure 1. A maximum-likelihood tree of Hyoscyamee (Solanaceae) based on
complete chloroplast genome sequence data and Nicotiana tabacum as an out-
group. The position of Physochlaina physaloides is shown in bold. Bootstrap val-
ues of maximum likelihood analysis are presented above nodes.
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