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ABSTRACT

Rubia yunnanensis Diels, an important medicinal herb, is mainly distributed in Yunnan province,
Southwest China. In this study, the complete chloroplast genome of R. yunnanensis was successfully
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sequenced. The assembled chloroplast genome was 155,108 bp in length with an overall GC content of

36.98%, including a pair of inverted repeat (IR) regions (26,573 bp, each), respectively, a large single-
copy (LSC) region (84,848bp) and a small single-copy (SSC) region (17,114 bp). The genome contained
131 genes, comprising 85 protein-coding genes, 37 tRNA genes, eight rRNA genes, and one pseudo-
gene. The phylogenetic analysis indicated that R. yunnanensis was closely related to R. cordifolia.

Rubia yunnanensis Diels (1912) is a perennial herbaceous
medicinal plant of the Rubia genus of Rubiaceae and widely
distributed in Yunnan province in Southwest China (Lan
1975). Its dried roots and rhizomes named ‘Xiaohongshen,’ is
a traditional Chinese medicine for treating vertigo, insomnia,
rheumatism, tuberculosis, menstrual disorders, and contu-
sions (Yi et al. 2020). This species is used as a local alternative
for R. cordifolia listed in Chinese Pharmacopeia. Its active
ingredients include quinones, rubiaceae-type cyclopeptides
and terpenoids (Fan et al. 2011). However, the phylogenetic
position is unclear causing on the lack of genomic informa-
tion. In this study, we reported the complete chloroplast gen-
ome of R. yunnanensis collected in China, which will provide
the information for further bioinformatics studies of R. yunna-
nensis and the related species.

The fresh leaves of R. yunnanensis were collected from
the medicinal botanical garden of West Anhui University,
Lu‘an, Anhui, China (31°77' N, 115°93’ E). Specimens were
deposited in the Herbarium of West Anhui University (vou-
cher number WAU-XHS-20220201-1, Wei Wang, weiwang-
westau@163.com). Rubia yunnanensis is not a protected
plant in China, and the experimental material was not col-
lected from a private or protected area that required per-
mission. Total genomic DNA from leaves was extracted in
line with a modified CTAB protocol (Doyle and Doyle 1987).
The DNA was stored at —80°C in our lab. The whole gen-
ome sequencing was performed by Hefei Biodata
Biotechnologies Inc. (Hefei, China) using the lllumina Hiseq
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platform. The program fastp (Chen et al. 2018) and SPAdes
assembler 3.10.0 (Bankevich et al. 2012) were used to filter
and assemble the sequences, respectively. Then, the anno-
tation was conducted by the GeSeq (Tillich et al. 2017) and
BLASTx (Gish and States 1993) searches.

The complete chloroplast genome of R. yunnanensis
(GenBank accession: OL467345) had a 155,108 bp in length,
which contained a pair of inverted repeat (IR) regions of
26,573 bp, a large single-copy (LSC) region of 84,848 bp and a
small single-copy (SSC) region of 17,114 bp. The genome con-
tained a total of 131 genes, comprising 85 protein-coding
genes, 37 tRNA genes, eight rRNA genes, and one pseudo-
gene. Seven protein-coding, eight tRNA, and four rRNA genes
were duplicated in IR regions. Among the annotated genes,
nineteen genes had two exons and four genes (pafl, clpP1,
and two rps12) had three exons. The overall GC content of R.
yunnanensis chloroplast genome was 36.98% and those in
LSC, SSC, and IR regions were 34.50%, 30.96%, and 43.87%,
respectively.

To investigate the taxonomic status of R. yunnanensis,
alignment was carried out with 39 reported chloroplast gen-
ome (full DNA) sequences of Rubiaceae (Neolamarckia
cadamba and Uncaria rhynchophylla were used as outgroup
taxa) using MAFFT v7.307 (Katoh and Standley 2013). The
FastTree version 2.1.10 (Price 2010) was employed to produce
a maximum likelihood (ML) tree. As expected, R. yunnanensis
is mostly related to R. cordifolia, a species of same
genus, with bootstrap support values of 100% (Figure 1). The

CONTACT Shanyong Yi @ ysy345283991@163.com; Bangxing Han @ hanbx1978@sina.com @ Department of Biological and Pharmaceutical Engineering, West

Anhui University, Lu’an, 237012 Anhui, P.R. China

© 2022 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.


mailto:weiwangwestau.com
mailto:weiwangwestau.com
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2022.2086496&domain=pdf&date_stamp=2022-06-17
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com

1088 W. WANG ET AL.

100
100)

100
100

100 [,

100

100

100

100

1

100 100

100

100

100
1()0)
100

100

[\

L

)

!

100 100

100

100 E

0.03

L

Leptodermis gracilis MT674515
Leptodermis scabrida NC_049160
Leptodermis gracilis MT674520
Leptodermis kumaonensis MT674513
Leptodermis hirsutiflora var. cilioto MT674516
Leptodermis hirsutiflora MT674517
Leptodermis ludlowii MT674521
Leptodermis forrestii MT674522
Leptodermis oblonga NC_057533
Paederia scandens NC_049155
Rubia yunnanensis 0L467345
Rubia yunnanensis OMO033658
Rubia cordifolia NC_047470
Galium aparine NC_036969
Galium mollugo NC_036970
Pseudogalium paradoxum 0OK236360
Kelloggia chinensis 0OK236359
Foonchewia coriacea MT942688
Foonchewia coriacea NC_053762
Dunnia sinensis MN883829
Oldenlandia brachypoda NC_057984
Oldenlandia diffusa NC_057985
Diodia virginiana MN276038
Oldenlandia corymbosa NC_057983
Hedyotis ovata MK203877
Hedyotis sp. YDX-2021 MZ425928
Gynochthodes officinalis NC_028009
Gynochthodes cochinchinensis NC_053818
Gynochthodes parvifolia NC_054151
Morinda citrifolia NC_047302
Damnacanthus indicus MW548283
Saprosma merrillii MK203879
Psychotria asiatica MW801248
Lasianthus japonicus MW801127
Ophiorrhiza pumila NC_057496
Ophiorrhiza densa NC_058252
Gynochthodes nanlingensis NC 028614
Neolamarckia cadamba NC_041149
Uncaria rhynchophylia NC_053701

Figure 1. Phylogenetic tree of Rubiaceae inferred by Maximum Likelihood (ML) method based on 39 representative species. Neolamarckia cadamba and Uncaria
rhynchophylla were used as outgroup taxa. A total of 1000 bootstrap replicates were computed and the bootstrap support values are shown at the branches.

GenBank accession numbers were shown in Figure 1.

complete chloroplast genome sequence of R. yunnanensis
will lay a vital foundation for the conservation genetics of
this species as well as for the phylogenetic studies
of Rubiaceae.
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