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ABSTRACT

We determined the complete chloroplast genome of Pinguicula alpina, a carnivorous plant using high-
throughput sequencing technology. The deduced plastome is a closed circular molecule of 147,479 bp
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with a quadripartite structure, including a large single-copy region (LSC) of 81,937 bp, a small single-

copy region (SSC) of 13,180 bp, and a pair of inverted repeat regions (IRs) of 26,181 bp. It contains 131
genes, comprising 82 protein-coding genes, 37 tRNA genes, and 8 rRNA genes. The GC content of the
plastome, LSC, SSC, and IR regions are 38.1%, 36.1%, 31.4% and 43.0%, respectively. Phylogenetic ana-

lysis revealed that P. alpina was related to P. ehlersiae.

Pinguicula Linnaeus 1753, a genus of carnivorous plants in
Lentibulariaceae family, is extensively distributed throughout
Eurasia and America. The genus comprises approximately 100
species with diverse morphological traits. Infrageneric rela-
tionships have not been clarified, although chloroplast and
nuclear fragments have been used to explore the phylogen-
etic issues (Cieslak et al. 2005; Degtjareva et al. 2006).
Pinguicula alpina Linnaeus 1753, a perennial herb that prefers
wet soil in open locations, can be found at high altitudes
and latitudes in Eurasia (Wu et al. 2011). Despite its wide dis-
tribution, its habitat is fragile and is threatened by global cli-
mate change and agricultural development. Carnivorous
plants depend deeply on insects for pollination and nutrition.
The changing climate affects the behavior of insects, which
further affects the reproduction and prey capture in the car-
nivorous plants (Primer et al. 2018). Genetic information is
essential for conservation management and mapping evolu-
tionary trajectories. In this study, we determined the com-
plete chloroplast genome using high-throughput sequencing
technology to provide useful resources for phylogenetic ana-
lysis of Pinguicula and population conservation studies in
P. alpina.

Fresh leaves were collected from an individual in the
Qinling Mountains, China (N33.99° E107.75°). The specimen
has been deposited at the herbarium of Northwest University
(contact person: Zhan-Lin Liu, liuzl@nwu.edu.cn) with voucher
number 2017LIU023. Specific permits and ethical approval
were not required for specimen collection. This study com-
plied with the relevant laws of China. Total DNA isolated by
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modified CTAB method was applied to 250-bp paired-end
library construction. Genome sequencing was performed
using an lllumina HiSeq2000 device (Novogene Co. Ltd).
Genome assembly was performed by GetOrganelle v1.73 (Jin
et al. 2020) and annotated using Geneious v9.0 (Kearse et al.
2012) with P. ehlersiae (NC_023463) as the reference.

The plastome size of P. alpina (MT740255) is 147,479 bp,
with a large single-copy region (LSC) of 81,937 bp, a small
single-copy region (SSC) of 13,180bp, and a pair of inverted
repeat regions (IRs) of 26,181 bp. It contains 131 genes,
including 82 protein-coding genes, 37 tRNA genes and 8
rRNA genes. Eighteen genes are duplicated in the IRs, includ-
ing seven protein-coding genes, seven tRNA genes, and four
rRNA genes. Fifteen genes harbor a single intron and three
genes (ycf3, rps12, and clpP) have two introns. The overall GC
content of the plastome is 38.1%. The GC values of the LSC,
SSC and IR regions are 36.1%, 31.4%, and 43.0%, respectively.

To elucidate the phylogenetic position of P. alpina in
Lentibulariaceae, 14 chloroplast genomes were used to con-
struct the maximum likelihood tree using RaxmlGUI v2.0
(Edler et al. 2021) with 1000 rapid bootstrap replicates, and
Salvia japonica (NC_035233) and Lavandula angustifolia
(NC_029370) as the outgroups. A general time-reversible
model was selected for the best substitution of DNA using
ModelTest-NG (Darriba et al. 2020). The phylogenetic tree
demonstrated that P. alpina was grouped with P. ehlersiae
(Figure 1). This plastome information could be utilized to
evaluate the phylogenetic relationships and mapping evolu-
tionary patterns of Lentibulariaceae taxa.
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Figure 1. The phylogenetic tree constructed by the complete chloroplast genome sequences in Lentibulariaceae. The bootstrap support values based on 1000 repli-

cates were 100% in all branches.
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