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ABSTRACT
In this study, we sequenced, assembled and reported the complete chloroplast genome of Lantana
camara an important medicinal plant for the first time. The genome is circular and quadripartite in
structure; it has a length of 154,388 bp, 39.2% GC content and harbored 137 genes including 90 pro-
tein-coding genes, 39 tRNAs, and 8 rRNAs. The genome contained a large single-copy of 85,198 bp
and a small single-copy of 17,249 bp separated by a pair of inverted repeat regions. The phylogenetic
relationship showed a close relationship between L. camara and Lippia origanoides. The plastome
sequence reported in this study will help for future research on the species and evolutionary studies of
Verbenaceae.
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Lantana camara L. is a member of the Verbenaceae family;
the species is native of Neotropics and is cultivated widely
for its ornamental and medicinal values (Srivastava et al.
2005). The plant is an evergreen shrub and grows up to 4m
tall with dense thickets (Day et al. 2003). Lantana camara is
widely used in traditional medicine, especially in Saudi Arabia
(Khan et al. 2016), and is reported to contain the following
compounds: flavonoids, triterpenoids, steroids, oligosacchar-
ides, phenylpropanoid glycosides, and naphthoquinones
(Begum et al. 2014). Additionally, L. camara is used in the
treatment of asthma, measles, tetanus, fever, eczema, and
tumors (Sathish et al. 2011). Several studies have been con-
ducted on phytochemistry and the medicinal properties of
the plant. Until this study, no research was conducted on the
genome of the plant despite its medicinal potentials. A com-
plete chloroplast (cp) genome is a tool that provides needful
information for taxonomic studies, tracing source population
and tracing of phylogenetic relationships to resolve taxo-
nomic problems (Parks et al. 2009). This is as a result of the
conservative nature of the cp genome, low substitution rate,
and maternal inheritance. Despite the importance of the plas-
tome sequence in taxonomic and evolutionary studies, the
cp genome of L. camara, a medicinally important plant, is
not reported. In this study, we reported the complete cp
genome of L. camara, the third to be sequenced in the
Verbenaceae family.

The plant was grown in the garden of the department of
biological sciences, King Abdulaziz University, Jeddah
(39�1500.6000E, 21�29022.7900N). Fresh leaves of L. camara were
collected for DNA extraction and sequencing. A voucher spe-
cimen was prepared and deposited in the herbarium of King

Abdulaziz University, Jeddah with the accession number
KAU27361. Total genomic DNA was extracted using a Qiagen
DNA extraction kit (Qiagen, Hilden, Germany) based on the
manufacturer’s protocols. The genomic DNA was sequenced
using Illumina Hiseq 2500 platform (Novogene Technology,
Inc., Beijing, China). Raw data were filtered using PRINSEQ lite
Ver0.20.4 to obtain clear reads (5 GB). Clean reads sequenced
were assembled with NOVOPlasty2.7.2 (Dierckxsens et al.
2017). The assembled sequenced were annotated using
DOGMA (Wyman et al. 2004) followed by manual adjustment
using BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi), trNAscan-
SE2.0 (Lowe and Chan 2016) was used to identify tRNA genes.
Finally, the complete cp genome sequence of L. camara was
submitted to the Genbank with accession number MK416153.

The complete plastome sequence of L. camara is circular
and quadripartite in structure and has a length of 154,388 bp,
the cp genome has 39.2% GC content and consist of 137
genes including 90 protein-coding genes, 39 tRNA, and 8
rRNA genes, a large single-copy (LSC) region of 198 bp, a
small single-copy (SSC) region of, 249 bp and a pair of
inverted repeat regions (IRa and IRb) of 25,971 bp each.

To confirm the phylogenetic positions of L. camara in the
Verbenaceae, the complete cp genome of species in the
Verbenaceae available in Genbank, namely Lippia origanoides
(MK248831.1) and Aloysia citrodora (KY085903.1), were down-
loaded. Premna microphylla (NC_026291.1) and Scutellaria bai-
calensis (MF521633.1) of the Lamiaceae family were also
downloaded from the Genbank to be used as outgroup. The
cp genome sequence of L. camara and that of the down-
loaded sequences were aligned with MAFFT and analyzed
using Bayesian analysis. The result of the phylogenetic
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analysis showed that Verbenaceae is monophyletic and L.
camara is a sister taxon to L. origanoides (Figure 1).
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Figure 1. Bayesian Inference phylogenetic tree of Lantana camara with other Verbenaceae species based on complete chloroplast genome sequence. Numbers in
the nodes represent posterior probability (PP) values.
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