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ABSTRACT
Delphinium grandiflorum L. is a perennial herb, and has very high medicinal value. However, the evolu-
tionary relationship analysis of D. grandiflorum is limited. Its cp genome was 157,339bp in length, con-
taining a pair of inverted repeated regions (52,304bp), separated by a large single copy region of
88,098bp, and a small single copy region of 16,937bp. Moreover, a total of 117 functional genes were
annotated, including 79 mRNA, 30 tRNA genes, and 8 rRNA genes. The phylogenetic relationships
inferred that D. grandiflorum was closely related to Gymnaconitum gymnandrum. This study will provide
a theoretical basis for species identification and biological research.
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Delphinium grandiflorum L., belonging to the family
Ranunculaceae, is a perennial herb mainly distributed in
some regions of Siberia, the Northwest of China, and
People’s Republic of Mongolia (Chen et al. 2017). Delphinium
grandiflorum can be used as a folk medicine for the treat-
ment of toothache and native pesticide (Zhang et al. 2012).
However, the evolutionary relationship of D. grandiflorum is
limited in study. Here, the complete cp genome of D. grandi-
florum was sequenced on the Illumina NovaSeq platform
(Benagen Tech Solution Co., Ltd, Wuhan, China), which will
provide a theoretical basis for species identification and bio-
logical research.

The fresh leaves of D. grandiflorum were collected in
Lanzhou Scientific Observation and Experiment Field Station
of the Ministry of Agriculture for Ecological System in the
Loess Plateau Area (36lecte, 103lected in Lanzho1700m),
Gansu, China, on 22 July 2019. The voucher specimen was
kept in Herbarium of Lanzhou Institute of Husbandry and
Pharmaceutical Science, Chinese Academy of Agricultural
Sciences (CYSLS-DgDUAN20190722). The total genomic DNA
of D. grandiflorum was extracted from the fresh leaves with a
modified CTAB method (Li et al. 2018). One library (250 bp)
was constructed using pure DNA according to the manufac-
turer’s instructions (NEBNextVR UltraTM DNA Library Prep Kit for
IlluminaVR ). The library was performed with an Illumina

NovaSeq platform (Benagen Tech Solution Co., Ltd, Wuhan,
China) and 150 bp paired-end reads were generated.
Approximately 6.4 GB of clean data were yielded. The
assembled reads were joined into bidirectional iterative deriv-
ation using NOVOPlasty (version: 32, parameter: k-mer ¼ 39)
to obtain the whole-genome sequence (Dierckxsens et al.
2017). The assembled genome was annotated using GeSeq
(Tillich et al. 2017). The circular gene map of D. grandiflorum
was drawn using the OGDRAWv1.2 program (Loshe
et al. 2007).

The complete cp genome of D. grandiflorum is 157,339 bp
in length with a typical quadripartite structure, containing a
pair of inverted repeated (IR) regions (52,304 bp) that are
separated by a large single copy (LSC) region of 88,098 bp,
and a small single copy (SSC) region of 16,937 bp. The GC
content of the whole cp genome was 38.08%. A total of 117
functional genes were annotated, including 79 protein-
coding genes (mRNA), 30 tRNA genes, and 8 rRNA genes.
The protein-coding genes, tRNA genes, and rRNA genes
account for 67.52, 25.64, and 6.84% of all annotated genes,
respectively.

The phylogenetic tree was generated based on the
complete cp genome of D. grandiflorum and other 24
species (Figure 1). The alignment was conducted using
MAFFT (Katoh and Standley 2013). The phylogenetic tree
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was built using the neighbor-joining (NJ) method. The
results showed that D. grandiflorum was closely related to
Gymnaconitum gymnandrum.
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Figure 1. Phylogenetic relationships of 25 species based on complete chloroplast genome using the neighbor-joining methods. The bootstrap values were based
on 1000 replicates and are shown next to the branches.
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