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ABSTRACT

The first complete chloroplast genome (cp) sequences of Gentiana rhodantha were reported in this
study. The cp genome of G. rhodantha was 148,967 bp in size, with two inverted repeat (IR) regions of
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25,760 bp, the large single copy (LSC) region of 79,831 bp, and the small single copy (SSC) region of

17,616 bp. The cp genome contained 112 genes, including 78 protein-coding genes, 4 ribosomal RNA,
and 30 transfer RNA genes. The overall GC content was 36.4%. Phylogenetic analysis of the cp
genomes within the tribe Gentianeae suggests that G. rhodantha is in a sister clade of other subtribe

Gentianinae.

Gentiana rhodantha Franch. ex Hemsl, is an annual herb of
the family Gentianaceae and native to the southwest of
China (Ho and Pringle 1995). The whole plant of G. rhodantha
(commonly named Honghualongdan) is used as a traditional
ethnomedicine for the treatment of hepatitis, jaundice,
phthisis, and dysentery (Wu et al. 2011). Several researches
have demonstrated that G. rhodantha is a rich source of
iridoids and polyphenols and shows anti-inflammatory, hepa-
toprotective, and antimicrobial activities (Ma et al. 1994,
1996; Xu et al. 2008, 2011; Wu et al. 2011; Chen et al. 2013;
Pan et al. 2015). In addition, mangiferin was confirmed as the
characteristic compound to evaluate the quality of G. rhodan-
tha (Wu et al. 2011). Here, we characterized the complete
chloroplast (cp) genome of G. rhodantha based on the
lllumina sequencing technology to understand the genetic
background and explore its phylogenetic placement.

The specimen (lpssy0304) of G. rhodantha was collected
from Longshan mountain, Liupanshui, China (N26°34'12",
E104°48'56”, 1,900 m) and deposited in the herbarium of the
Liupanshui Normal University (LPSNU). The genomic DNA
was extracted and used for sequencing as previously
described (Zhang et al. 2019). About 2 Gb raw data were gen-
erated and used for de novo cp genome assembly with
SPAdes (Bankevich et al. 2012) and all predicted genes were
annotated using PGA (Qu et al. 2019).

The complete G. rhodantha cp genome (GenBank acces-
sion number: MN822304) is 148,967 bp in length, including a
large single-copy (LSC) of 79,831 bp, a small single-copy (SSC)
region of 17,616 bp, and a pair of inverted repeats (IRs) of
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25,760 bp each. The cp genome shows the GC content of
37.7% and contains 112 unique genes, including 78 protein-
coding genes, 30 transfer RNA (tRNA) genes, and 4 ribosomal
RNA (rRNA) genes. Among them, 14 distinct genes (atpF,
ndhA, ndhB, petB, petD, rpl16, rpl2, rpoC1, trnA-UGC, trnG-UCC,
trnl-GAU, trnK-UUU, trnL-UAA, and trnV-UAC) contain one

intron and three genes (cIpP, rpsi2 and ycf3) have
two introns.
The family Gentianaceae is in the major group

Angiosperms and used in medicine as well as in gardening.
Gentianaceae contains six tribes and over 1600 species (Sun
and Fu 2019). Among them, the tribe Gentianeae comprises
approximately 940 species and is classified into two sub-
tribes: subtribe Gentianinae and Swertiinae (Sun and
Fu 2019). To determine the phylogenetic position of G.
rhodantha within Gentianeae, we obtained the complete cp
genome sequence data from 20 species of Gentianeae in
GenBank (Figure 1). Sixteen species from Apocynaceae were
used as outgroups in this analysis. In this study, the sequence
dataset was aligned automatically using MAFFT version 7.0
(Katoh and Standley 2013) with manual corrections. We
inferred maximum likelihood (ML) and Bayesian inference (BI)
(Ronquist et al. 2012; Stamatakis 2014) trees from the dataset,
which generated the same tree topology (Figure 1). A
framework of the phylogeny with support for two subtribes
was obtained. The phylogenetic analysis showed that G. rho-
dantha was in a sister clade of other subtribe Gentianinae
(Figure 1).

CONTACT Li-Zhen Ling @ 121302168@qg.com @ Key Laboratory for Specialty Agricultural Germplasm Resources Development and Utilization of Guizhou

Province, Liupanshui Normal University, Liupanshui, 553004, China

© 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2020.1718026&domain=pdf&date_stamp=2020-01-25
http://orcid.org/0000-0002-6475-2768
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com

{60710 Halenia corniculata MK606372
= Swertia mussotii KU641021
100/1.0 ESwertia verticillifolia MF795137
100/1.0 Swertia hispidicalyx MH321887

MITOCHONDRIAL DNA PART B 903

Gentiana dahurica MH261259

99/0.65 G. officinalis MH261261

100/1:0 G. straminea KJ657732
G. robusta KT159969
100/1.0 G. tibetica KU975374
100/1.0' G. crassicaulis KI676538
G. stipitata MG192309

100/1.0

100/1.0

100/1.0

G. rhodantha

100/1.0 Rhazya stricta K1485849
Carissa macrocarpa KX364402

Nerium oleander KJ953907

100/1.0

100/1.0

100/1.0

0.03

G. siphonantha MH261260

91/1.0| G- oreodoxa MG192307
100/1.0} G. lawrencei var. farreri KX096882
100/1.0} G. hexaphylla MG192305
100/1.04; G. obconica MG192306
G. veitchiorum MG192310
G. caelestis MG192304
100/1.0L G. ornata MG192308

Catharanthus roseus KC561139

Oncinotis tenuiloba KJ953908

Vincetoxicum insigne MH748558
96/1.0| 100/1.0; Calotropis procera MH939982
100/1.0 C. gigantea MH939981
100/1.0 Asclepias nivea KF539844
100/1.0'— A. syriaca KF386166

Echites umbellatus KJ953904
Pentalinon luteum KJ953909

9BOBURTIUSD)
JBOUBNUSD)
QeUIUBIUOD)

Hoya pottsii MH678667
H. liangii MH678666

araorukoody

Cynanchum auriculatum KT220734
C. wilfordii KT220733

Figure 1. The maximum likelihood (ML) tree of Gentianeae inferred from the complete chloroplast genome sequences. Numbers at nodes correspond to ML boot-
strap percentages (1,000 replicates) and Bayesian inference (BI) posterior probabilities.
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