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ABSTRACT
Mimosa pigra L., also called the giant sensitive tree, is native to tropical America and has invaded
Africa, Asia, and Australia. Here, we report the complete chloroplast genome of M. pigra, which was
165,996bp in length and composed of a large single-copy region (LSC; 93,299bp), a small single-copy
region (SSC; 17,989bp) and two inverted repeat regions (IRs; 27,354bp). The complete M. pigra chloro-
plast genome included 83 protein-coding genes, 37 tRNAs and 8 rRNAs. Phylogenetic analysis using
the maximum likelihood method revealed the monophyly of M. pigra and related taxa of the subfamily
Caesalpinioideae. In comparison, the members of Papilionoideae were paraphyletic.
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Mimosa L. 1753 is a genus in Fabaceae that includes 612
accepted species (POWO 2021). Mimosa pigra L. 1755, also
called the giant sensitive plant, is native to America, but has
become a notorious invasive plant in various countries in
Asia, Africa and Australia (Shanungu 2009; Mansor and
Crawley 2011; Rijal and Cochard 2016; Huynh et al. 2020;
Witt et al. 2020; POWO 2021). Because it is harmful to agricul-
tural crops, M. pigra has been surveyed and controlled in
Cambodia, Malaysia, Vietnam, Zambia, and Australia
(Shanungu 2009; Mansor and Crawley 2011; Rijal and
Cochard 2016; Huynh et al. 2020; Witt et al. 2020). Different
phytochemicals have been identified in M. pigra extracts
(Koodkaew et al. 2018); one extract was shown to protect
against cardiovascular diseases (Rakotomalala et al. 2013).
Additionally, compounds from a M. pigra extract inhibited
the growth of other plants, including barnyard grass (Do
et al. 2019, 2020). Mimosa pigra can also restore polluted soil
(Elemike et al. 2019; P�erez-Hern�andez et al. 2020). These stud-
ies revealed both the benefits and disadvantages of M. pigra;
however, genomic and proteomic researches are required.
Therefore, in this study, we sequenced the complete M. pigra
chloroplast genome using the MiSeq platform to provide the
genomic data for future studies of Mimosa in particular and
Fabaceae in general.

Fresh M. pigra leaves were collected in Can Tho, Vietnam
(10�02006.1ʺN 105�46004.0ʺE) and then stored in liquid nitro-
gen. No specific permission was required because this species
is considered an invasive plant in Vietnam. A specimen was
identified by Dr. Nguyen Pham Anh Thi and Dr. Khang Do
Tan and deposited at the Biotechnology Research and

Development Institute (for free access to the sample, contact
Dr. Nguyen Pham Anh Thi; email: npathi@ctu.edu.vn) under
voucher number BRDI-THI 20200531-001. Total DNA was iso-
lated using the modified CTAB method (Doyle and Doyle
1987). The DNA extract was used to prepare a sequencing
library with a TruSeq Nano DNA Sample Preparation Kit for
the Illumina MiSeq platform. The 300 bp paired-end raw
reads were imported to Geneious Prime 2021.1 (Kearse et al.
2012) to assemble the chloroplast genome sequence, with
Mimosa pudica L., 1753 (GenBank acc. no. MH671330) as ref-
erence genome. The obtained chloroplast genome was anno-
tated using Geneious Prime 2021.1 and deposited in the
NCBI under accession number OL889924.

Mimosa pigra had a 165,996 bp in size, typical quadripar-
tite chloroplast genome that includes large single-copy (LSC;
93,299 bp) and small single-copy (SSC; 17,989 bp) regions sep-
arated by two inverted repeat regions (IR, 27,354 bp). The
genome sequence had a 35.4% GC content and contained 83
protein-coding genes, 37 tRNAs, and 8 rRNAs, of which 16
sequences were duplicated in the IR regions: rpl2, rpl23,
rps12, ndhB, ycf2, trnI-CAU, trnL-CAA, trnV-GAC, trnI-GAU, trnR-
ACG, trnN-GUU, trnA-UGC, rrn4.5, rrn5, rrn16, and rrn23. The
newly sequenced chloroplast genome showed 83.9% similar-
ity to the chloroplast genome of M. pudica in NCBI database
(GenBank acc. no. MH671330). The junction between the LSC
and IR regions of M. pigra was located in the rps19 coding
region (CDS), which is also similar in M. pudica cpDNA.
Similarly, the junction between the LSC and SSC regions was
in the CDS of ycf1 in both Mimosa species. Although the
junctions among the LSC/SSC/IR regions are similar in M.
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pigra and M. pudica, there are more than 600 species in
Mimosa. Therefore, more Mimosa species should be examined
to explore the diversity of junctions between the LSC/SSC/IR
regions not only in Mimosa but also in Fabaceae.

To conduct a phylogenetic analysis, 78 protein-coding
regions in the chloroplast genomes of 18 Fabaceae species
were downloaded from the NCBI, of which Bauhinia blakeana
S.T.Dunn was used as the outgroup. The sequences were
then aligned using MUSCLE (Edgar 2004) embedded in
Geneious Prime (Kearse et al. 2012) and concatenated.
jModeltest 2.0 determined that the best model for the data
matrix was the transversion model (TVM) þ proportion of
invariable sites (I) þ gamma distribution (G) model (Darriba
et al. 2012). The IQ-TREE package was used to construct a
phylogenetic tree using the maximum likelihood method
with 1,000 bootstrap replicates (Minh et al. 2020). The phylo-
genetic tree was illustrated using Figtree (http://tree.bio.ed.
ac.uk/software/figtree/). The phylogenetic analysis showed
the monophyly of M. pigra and related species in the sub-
family Caesalpinioideae with high support (Figure 1). In
Caesalpinioideae, M. pigra and M. pudica formed a clade that
is sister to the group of Piptadenia communis Benth., 1841
and Stryphnodendron adstringens (Mart.) Coville, 1910. The
complete chloroplast genome provides important information
for additional studies on the population genetics of M. pigra
and possible strategies for controlling its invasiveness.

Author’s contribution

Le Van Minh and Hoang Dang Khoa Do conceived the conception and
design; Nguyen Pham Anh Thi and Khang Do Tan collected and deter-
mined the samples; Nguyen Pham Anh Thi, Khang Do Tan and Nguyen
Thi Khoa conducted the experiments, analyzed the data, and wrote the

draft manuscript; Le Van Minh and Hoang Dang Khoa Do revised the
draft manuscript. All authors agreed to the final form of this manuscript.

Funding

The author(s) reported there is no funding associated with the work fea-
tured in this article.

Disclosure statement

The authors report no conflicts of interest. The collection of M. pigra
does not require specific permissions or licenses from the government
and local governors. The authors alone are responsible for the content
and writing of this article.

ORCID

Van Minh Le http://orcid.org/0000-0003-4541-2319

Data availability statement

The genome sequence data that support the findings of this study are
openly available in GenBank of NCBI at https://www.ncbi.nlm.nih.gov]
(https://www.ncbi.nlm.nih.gov/) under the accession no. OL889924. The
associated BioProject, SRA, and Bio-Sample numbers are PRJNA788179,
SRP350381, and SAMN23929642, respectively.

References

Darriba D, Taboada G, Doallo R, Posada D. 2012. jModelTest 2: more
models, new heuristics and parallel computing. Nat Methods. 9(8):772.

Do TK, Huynh TN, Nguyen PAT, Tran TM, Nguyen TT, Nguyen VA. 2019.
Phytotoxic effects of aqueous extracts from Mimosa pigra L. on bar-
nyardgrass (Echinochloa crus-galli). Int J Agri Biolog Sci. 3(3):66–71.

Figure 1. The maximum likelihood tree inferred from 78 protein-coding regions of 18 chloroplast genomes of Mimosa and related taxa. The numbers are the boot-
strap values. CAE: Caesalpinioideae; PAP: Papilionoideae; DIA: Dialioideae; CER: Cercidoideae.

1064 N. P. A. THI ET AL.

http://tree.bio.ed.ac.uk/software/figtree/
http://tree.bio.ed.ac.uk/software/figtree/
https://www.ncbi.nlm.nih.gov
https://www.ncbi.nlm.nih.gov/


Do TK, Nguyen VA, Tran NQ, Tran TM. 2020. Effects of extraction meth-
ods on allelopathic activity of Mimosa pigra L. Leaf extract. Int J Agri
Biolog Sci. 4:33–40.

Doyle JJ, Doyle JL. 1987. A rapid DNA isolation procedure for small quan-
tities of fresh leaf tissue. Phytochem. Bull. 19:11–15.

Edgar RC. 2004. MUSCLE: a multiple sequence alignment method with
reduced time and space complexity. BMC Bioinformatics. 5(1):113.

Elemike EE, Onwudiwe DC, Ogeleka DF, Mbonu JI. 2019. Phyto-assisted
preparation of Ag and Ag–CuO nanoparticles using aqueous extracts
of Mimosa pigra and their catalytic activities in the degradation of
some common pollutants. J Inorg Organomet Polym. 29(5):1798–1806.

Huynh MDT, Thanh MT, Do Tan K, Bich LNH, Gia HT, Ngoc HH. 2020.
Morphological and genetic features of three Mimosa species. Can Tho
University J Sci. 56(5):78–86.

Kearse M, Moir R, Wilson A, Stones-Havas S, Cheung M, Sturrock S,
Buxton S, Cooper A, Markowitz S, Duran C, et al. 2012. Geneious basic:
an integrated and extendable desktop software platform for the
organization and analysis of sequence data. Bioinformatics. 28(12):
1647–1649.

Koodkaew I, Senaphan C, Sengseang N, Suwanwong S. 2018.
Characterization of phytochemical profile and phytotoxic activity of
Mimosa pigra L. Agric Nat Resour. 52(2):162–168.

Mansor A, Crawley MJ. 2011. Current status of Mimosa pigra L. infestation
in Peninsular Malaysia. Trop Life Sci Res. 22(1):37–49.

Minh BQ, Schmidt HA, Chernomor O, Schrempf D, Woodhams MD, von
Haeseler A, Lanfear R. 2020. IQ-TREE 2: new models and efficient
methods for phylogenetic inference in the genomic Era ed. Emma
teeling. Mol Biol Evol. 37(5):1530–1534. https://academic.oup.com/
mbe/article/37/5/1530/5721363.

P�erez-Hern�andez V, Ventura-Canseco LMC, Guti�errez-Miceli FA, P�erez-
Hern�andez I, Hern�andez-Guzm�an M, Enciso-S�aenz S. 2020. The poten-
tial of Mimosa pigra to restore contaminated soil with anthracene and
phenanthrene. Terra. 38(4):755–769.

POWO. 2021. Plants of the World Online. Facilitated by the Royal Botanic
Gardens, Kew. [accessed 2021 Dec 25]. http://www.plantsoftheworl-
donline.org/.

Rakotomalala G, Agard C, Tonnerre P, Tesse A, Derbr�e S, Michalet S,
Hamzaoui J, Rio M, Cario-Toumaniantz C, Richomme P, et al. 2013.
Extract from Mimosa pigra attenuates chronic experimental pulmonary
hypertension. J Ethnopharmacol. 148(1):106–116.

Rijal S, Cochard R. 2016. Invasion of Mimosa pigra on the cultivated
Mekong River floodplains near Kratie, Cambodia: farmers’ coping strat-
egies, perceptions, and outlooks. Reg Environ Change. 16(3):681–693.

Shanungu GK. 2009. Management of the invasive Mimosa pigra L. in
Lochinvar National Park, Zambia. Biodiversity. 10(2–3):56–60.

Witt AB, Floyd KS, Nunda W, Beale T, Shanungu G, Kriticos DJ. 2020.
Mimosa pigra in eastern and southern Africa: distribution and socio-
ecological impacts. Austral Ecology. 45:788–799.

MITOCHONDRIAL DNA PART B 1065

https://academic.oup.com/mbe/article/37/5/1530/5721363
https://academic.oup.com/mbe/article/37/5/1530/5721363
http://www.plantsoftheworldonline.org/
http://www.plantsoftheworldonline.org/

	Abstract
	Author’s contribution
	Funding
	Disclosure statement
	Orcid
	Data availability statement
	References


