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ABSTRACT
Intsia bijuga (Colebr.) Kuntze. (1891) is a threatened mangrove species, belonging to the Fabaceae family
and is native to the western Pacific coast and Southeast Asia. Here, we applied short-read Illumina technol-
ogy to sequence and assemble its chloroplast genome. The complete chloroplast genome is 158,363bp in
length, composed of one large single-copy (LSC) region of 87,489bp, one small single-copy (SSC) region of
19,438bp, and a pair of inverted repeats (IRs) of 25,719bp. A total of 129 unique genes were annotated,
comprising 84 protein-coding genes, eight rRNA genes, and 37 tRNA genes. Our phylogenetic analysis
showed the placement of I. bijuga (OL699920.1) with Afzelia species within Fabaceae family.
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Intsia bijuga (Colebr.) Kuntze. (1891) is a species of flowering
plants belonging to the Fabaceae family, commonly known
as Ipil, Moluccan ironwood, Borneo teak or Vesi (Nugroho
et al. 2010). They are prevalent in the western Pacific coast
and Southeast Asia, especially in Indonesia, Malaysia,
Thailand, and the Philippines (Hu et al. 2012; Hartiadi et al.
2020). Their typical habitats are lowland areas and riparian
zones (Thaman et al. 2006). With careful preparation, I. bijuga
seeds can be made edible and juice extracted from parts of
bark has been used in traditional medicine to treat rheuma-
tism, chills, diarrhea, muscular rigidity, and adult rheumatoid
arthritis (Cambie and Ash 1994). To date, there have been
very few genetics or genomic studies on I. bijuga. Here, we
assembled and characterized the complete chloroplast gen-
ome sequence of I. bijuga. This information enables future
comparative studies that can provide a better understanding
of its evolution and genetic diversity.

In this study, fresh leaves of I. bijuga were collected from
the Mangrove Forest Research Center, Ranong, Thailand
(9�53010.200N 98�32051.600E). The sample collection permit was
issued by Department of Marine and Coastal Resources
(Ministry of Natural Resources and Environment, Thailand)
under the project number P-1952261. To prepare high
molecular weight DNA for 10x Genomics linked-read
sequencing, the total genomic DNA was extracted using
MagAttract HMW DNA Kit following the manufacturer’s
protocol (Qiagen, Hilden, Germany). The herbarium voucher
specimen and DNA of I. bijuga were deposited at National
Biobank of Thailand (NBT), National Science and Technology
Development Agency (NSTDA) (contact: Anuttara Nathalang;

Email: anuttara.nat@nstda.or.th and Panyavut Aumpuchin;
Email: panyavut.aum@nstda.or.th) under the voucher num-
bers BBH004053 and NBTG000001, respectively. A total of
1.25 ng of high molecular weight DNA was used to prepare
the link-read library, and the 10x library was sequenced on
single lane of Illumina Hiseq X Ten (2� 150 bp paired-end
read, Illumina, San Diego, CA). Illumina short-read data were
assembled by GetOrganelle v1.7.3.5 (Jin et al. 2020), and the
assembly was annotated with the GeSeq (Tillich et al. 2017).
The complete chloroplast genome sequence and annotation
were deposited in the NCBI GenBank database under the
accession number OL699920.1. The I. bijuga chloroplast gen-
ome was aligned with that of two other I. bijuga accessions
and 33 related species. Maximum-likelihood phylogenetic
analysis was constructed on this dataset using RAxML 68
v1.0.0 with 1000 bootstrap replications (Stamatakis 2014).
Quillaja saponaria was used as an outgroup (Figure 1).

The length of the I. bijuga chloroplast genome was
158,363 bp, and the GC content was 36.23%, which was con-
sistent with the GC content of the previously reported
genomes (36.18%; MN709818.1, Zhang et al. 2020, 35.98%;
KX673214.1, Donkpegan et al. 2017). The chloroplast genome
consisted of a large single-copy (LSC) region of 87,489 bp
with 33.89% GC content and a small single-copy (SSC) region
of 19,438 bp with 29.69% GC content separated by two
inverted repeat regions (IRs) of 25,719 bp with 42.67% GC
content. The genome annotation contained a total of 129
genes, including 84 protein-coding genes, 37 tRNA genes,
and eight rRNA genes.
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The phylogenetic tree revealed a monophyletic group of
our I. bijuga (OL699920.1) with the previously reported I.
bijuga (KX673214.1 and MN709818.1) and five Afzelia species
with a 100% bootstrap support value. The phylogenetic tree
was consistent with the trees from other studies (Donkpegan
et al. 2017; Zhang et al. 2020). Our reported chloroplast gen-
ome of I. bijuga will be useful for future conservation genetic
research of mangroves.
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Figure 1. A maximum-likelihood phylogenetic tree based on complete chloroplast genomes of I. bijuga (OL699920.1, KX673214.1, and MN709818.1) and 33 other
Fabaceae species. Q. saponaria was used as an outgroup. Numbers on the nodes represent bootstrap support values (N¼ 1000).
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