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ABSTRACT
Tetrataenium candicans is a Himalayan native medicinal plant species. In this study, we report and char-
acterize the complete plastid genome sequence of T. candicans in order to provide genomic resources
helpful for promoting its systematics research and conservation. The complete chloroplast (cp) genome
is a circular structure and 147,335 bp in length, composing of one large single-copy (LSC) region of
92,996bp, one small single-copy (SSC) region of 17,473bp, and separated by a pair of inverted repeat
(IR) regions of 18,433bp each. It encodes 129 genes, including 85 protein-coding genes, 36 tRNA
genes, and 8 rRNA genes. The GC content is 37.5%. Phylogenetic analysis of 31 representative plas-
tomes indicated that the T. candicans was close to Semenovia gyirongensis.
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Tetrataenium candicans (Wallich ex de Candolle) Mandenova
is a widespread species of the Himalayan in the family
Apiaceae. It grows in the sparse forests, coniferous forests
margin, scrub on arid slopes and in abandoned fields,
streamsides with altitudes ranging from 1800 to 4500 m (Pu
and Watson 2005). It is a native medicinal herb being a
potential source of Xanthotoxin and has constant demand in
pharmaceutical industries (BCIL 1996). Over-collecting
coupled with other biotic pressures posed a severe threat to
its existence in natural habitats and thus, enlisted as
Endangered species of the Himalayan region (CAMP 2003).

The species was first described by Candolle (1830) as
Heracleum candicans Wall. ex DC. within Heracleum L. section
Tetrataenium. Later, Tetrataenium was elevated to generic
rank (Mandenova 1959) and it was also transferred to
Tetrataenium as T. candicans (Wallich ex de Candolle)
Mandenova. Paik (2008) recognized that T. candicans may
represent a new genus. Recent researches proved that
Tetrataenium was not monophyletic including Tetrataenium
sensu stricto and Candicans clade (Downie et al. 2010;
Logacheva et al. 2010; Yu et al. 2011; Liu and Downie 2017).
Consequently, the genetic and genomic information is
urgently needed to promote its systematic research and the
development of the conservation value of T. candicans. Here,
we determined to report the complete plastid genome
sequence of T. candicans (GenBank accession number:
MN419228) to provide genetic and genomic information to
promote its systematics research and conservation.

The mature leaves of T. candicans were obtained from a
scrub on arid slope near Tiantuo town (29�53033.5200N,
97�38013.0500E, altitude 4074 m), Zuogong County, Xizang,
China. Voucher specimens (voucher number:
xqy201408260101) were deposited in the herbarium of
Natural History Museum of Sichuan University (SZ). The
experiment procedure is as reported in Xiao et al. (2019).
Around 5Gb raw data were assembled against the plastome
of Semenovia gyirongensis (MK757488) (Xiao et al. 2019) using
Geneious version 11.0.4 (Kearse et al. 2012). The plastome
was annotated using Geneious version 11.0.4 against the
plastome of S. gyirongensis (MK757488) coupled with manual
check and adjustment.

The plastome of T. candicans was found to possess a total
length 147,335 bp with the typical quadripartite structure of
angiosperms, containing a large single-copy region (LSC) of
92,996bp and a small single-copy region (SSC) of 17,473 bp
jointed by two identical inverted repeat regions (IRa and IRb,
18,433 bp each). A total of 129 genes are successfully anno-
tated, consisting of 85 protein-coding genes, 8 rRNA genes,
and 36 tRNA genes were annotated. Among them, 15 gene
duplicates in the inverted repeat (IR) regions include six
tRNA, four rRNA, and five protein-coding genes. Total GC
content is 37.5%.

We used RAxML (Stamatakis 2014) with 1000 bootstraps
under the GTRGAMMAI substitution model to reconstruct a
maximum likelihood (ML) phylogeny of 31 published com-
plete plastomes of Apioideae, using Bupleurum latissimum, B.
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boissieuanum, and B. falcatum as outgroups. The phylogen-
etic tree (Figure 1) indicated that T. candicans was closely
related to S. gyirongensis. This published T. candicans chloro-
plast genome will provide useful information for phylogen-
etic studies and conservation genetics.
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