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ABSTRACT

Baccaurea ramiflora Lour. is a popular tropical fruit tree, mainly grown in Myanmar, India, and other
tropical or sub-tropical regions where it is commonly referred to as Myanmar grapes, Burmese grapes,
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or Latkan, respectively. Besides food, B. ramiflora is a traditional medicinal plant with several pharma-

ceutical effects. It is also a crucial component of Chinese Dai medicine. Here, the chloroplast genome
of B. ramiflora was sequenced, assembled, and annotated. The complete chloroplast genome is
161,093 bp in length with a GC content of 36.71%. Additionally, it comprises a large single-copy region
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(LSC) of 89,503 bp, a small single-copy region (SSC) of 18,818 bp, and two inverted repeat regions (IRa
and IRb) of 26,386 bp. In total, 128 genes were annotated, including 82 protein-coding genes, 37 tRNA
genes, 8 rRNA genes, and 1 pseudogene. Phylogenetic analysis revealed that B. ramiflora is closely
related to Phyllanthus emblica, Glochidion chodoense, and Phyllanthus amarus. This study provides useful
genomic information for future phylogenetic studies of B. ramiflora and Phyllanthaceae family.

Baccaurea ramiflora Lour. 1866 is a distinctive tropical fruit
tree  belonging to the Phyllanthaceae family (or
Euphorbiaceae, subfamily Phyllanthoideae). It is commonly
referred to as Myanmar grapes (Talambedu et al. 2014),
Burmese grapes, or Latkan. B. ramiflora is mainly grown in
Myanmar, India, Thailand, Vietnam, Laos, Cambodia, Malaysia,
and China. Besides, it is one of the most common fruit tree
species in the Southern Yunnan tropical rainforests, particu-
larly in the tropical seasonal rainforest of Xishuangbanna
(Wen and Cai 2014). Its fruits are born in the tree trunk or
old branch and exhibit many colors, such as red, yellow, pur-
ple, and white, with the unique ‘old stem flower’ phenom-
enon of the tropical rain forest trees. B. ramiflora is exploited
for various uses (Goyal et al. 2013). The mature fruit is rich in
sugar, vitamin, and many trace elements and can be directly
consumed as fresh fruit or used as a raw material for jam
production (Goyal et al. 2020).

Moreover, B. ramiflora is a traditional medicinal plant (Puja
et al. 2020). Its leaves, fruits, stems, bark, and seeds are
essential ingredients of many herbal prescriptions used to
treat jaundice, constipation, indigestion, and cellulitis. Their
extracts are also utilized as an antidote for snake venom,
antiphlogistic, and anodyne against rheumatoid arthritis
(Goyal et al. 2020). Additionally, B. ramiflora extracts exhibit
hypolipidemic, hypoglycemic, antiviral, antioxidant, diuretic,
and cytotoxic activities (Nesa et al. 2018). Notably, B. rami-
flora is also an essential component of Chinese Dai medicine,
which has been used for centuries (Lin et al. 2003). Given its
rich nutrient content and diverse medicinal applications,

B. ramiflora has received immerse focus from scientists
recently. Until now, most studies on B. ramiflora relate to its
medicinal functions and active ingredients, with limited
reports on its genome. Chloroplast genome harbors abun-
dant genetic information and is a vital part of the plant gen-
ome. Here, the chloroplast genome of B. ramiflora was
sequenced, assembled, and annotated.

The young leaves of B. ramiflora were collected from the
Xishuangbanna Tropical Flowers and Plants Garden
(100.786521 E, 22.014646 N). High-quality genomic DNA was
extracted from the leaves using the DNeasy Plant Mini Kit
(Qiagen, Germany), as per the manufacturer’s instructions.
The specimen and DNA were deposited in the herbarium
and cryogenic sample library of the Yunnan Institute of
Tropical Crops (http://www.yitc.com.cn, Dr. Jin Liu, liujin06@
126.com) with voucher numbers YITC-2020-FZ-P-032 and
D2020-FZ-P-032, respectively. The sequencing library was
constructed based on lllumina with the inserted size of
350 bp. Paired-end (PE) sequencing was performed on the
lllumina HiSeq 2500 platform (lllumina, San Diego, CA, USA),
and 7.5Gb raw data was obtained. The clean reads were
assembled with SPAdes-3.5.0 (http://soap.genomics.org.cn/
soapdenovo.html) based on sequence overlap and paired-
end relationships. Sanger sequencing was used to verify the
four boundaries of the IR region. Chloroplast genome annota-
tion was performed by CpGAVAS2 (Shi et al. 2019) and ORF
Finder (https://www.ncbi.nlm.nih.gov/orffinder/). Chloroplast
genome assembly and annotation results were submitted to

CONTACT lJin Liu @ liujin06@126.com @ Yunnan Institute of Tropical Crops, Xishuangbanna, 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.


http://www.yitc.com.cn
mailto:liujin06.com
mailto:liujin06.com
http://soap.genomics.org.cn/soapdenovo.html
http://soap.genomics.org.cn/soapdenovo.html
https://www.ncbi.nlm.nih.gov/orffinder/
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2021.2010616&domain=pdf&date_stamp=2022-01-17
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com

100 [ Flacourtiaindica (NC_037410)

100| ‘' Flacourtiajangomas (NC_046687)

Scolopia saeva (MN078143)
100 L Scolopia chinensis (MNO78144)

Dovyalis caffra(MNO78137)
Abatia parviflora(MN078139)
Poliothyrsis sinensis (NC_037412)
Hydnocarpus hainanensis (NC_042720)
100 Phyllanthus amarus (NC_047474)
Glochidion chodoense (NC_042906)
100 Phyllanthus emblica(NC_047477)
Baccaurea ramiflora Lour (MT900598)
100 Deutzianthus tonkinensis (NC_041102)
Vernicia fordii (KY628420)
Jatropha curcas (FJ695500)
100 Hevea camargoana (MN781109)
100! Hevea brasiliensis (KY363219)

Erythroxylum novogranatense(KX256287)
Ctenolophon englerianus (NC_049158)
Bunchosia argentea(NC_041491)
Galphimia angustifolia(NC_043795)
Oxalis corymbosa(NC_048890)

100

85

100

100

42 100

45 100

I

——
0.0100

Figure 1. Maximum likelihood tree based on the complete chloroplast genome
sequences of B. ramiflora and 20 other species of the order Malpighiales. Oxalis
corymbosa belonging to the order Oxalidales was used as an outgroup.

GenBank (http://www.ncbi.nlm.nih.gov/) with the accession
number MT900598.

The chloroplast genome of B. ramiflora is a typical double-
stranded loop structure comprising 161,093 bp in length. It is
divided into four regions, including a large single-copy region
(LSC) of 89,503bp, a small single-copy region (SSC) of
18,818 bp, and two inverted repeat regions (IRa and IRb) of
26,386 bp. A total of 128 genes were annotated, including 82
protein-coding genes, 37 tRNA genes, 8 rRNA genes, and 1
pseudogene. The whole chloroplast genome contains
50,480 A bases (31.34%), 51,476 T bases (31.95%), 29,070G
bases (18.05%), and 30,067 C bases (18.66%). The total GC
content is 36.71%, with the LSC, SSC, and IR regions of
34.41%, 30.81%, and 42.72%, respectively. Regarding gene
function, the 128 genes are divided into four major groups,
including genes for self-replication, photosynthesis, unknown
function, and other genes.

Twenty other species of Malpighiales were selected to
study the phylogenetic relationship between B. ramiflora and
other Malpighiale species. Among them, seven were
Salicaceae, three Phyllanthaceae, five Euphorbiaceae, and two
Malpighiaceae. The remaining three species belong to
Achariaceae, Erythroxylaceae, or Ctenolophonaceae. Oxalis cor-
ymbose, a tree species belonging to the Oxalidaceae family
(order Oxalidales), was used as an outgroup. The chloroplast
genome sequences of 21 species were downloaded from the
GenBank (accession numbers are shown in Figure 1). Multiple
sequence alignment was performed using MAFFT (Katoh and
Standley 2013), whereas RAxML8.24 was employed to
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conduct phylogenetic analysis (Stamatakis 2014). Node sup-
port was estimated from the results of 1000 bootstrap repli-
cates. The phylogenetic analysis revealed that B. ramiflora is
closely related to Phyllanthus emblica, Glochidion chodoense,
and Phyllanthus amarus. This study provides valuable genomic
data for conservation genetics and future phylogenetic stud-
ies of the B. ramiflora and Phyllanthaceae family.
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