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Project Details  

 

Title of proposed project: Phylogenetic study of Acalypha L. (Euphorbiaceae) from 

the Western Indian Ocean Region (WIOR). 

 



Description of the project in less than 50 words: The aim of this project is to resolve 

species relationships and the biogeographic history of the Acalypha genus 

(Euphorbiaceae) of Western Indian Ocean region. We will include 100 samples of 

Acalypha species from this region, and worldwide, using molecular markers as:  ITS, 

trnL-rpl32 and ndhF-rpl32. 

 

Total budget request: $1972 

 

Project Proposal (no more than 3 pages) 

 

Introduction 

 

Acalypha L. is, with around 470 species, the third largest genus in the plant family 

Euphorbiaceae. Present in all tropical and subtropical regions of the world, the genus is 

poorly known, especially in the Palaeotropics. To date, only two phylogenetic studies 

have been conducted (Levin et al. 2005, Sagun et al. 2010). To some extent, these 

analyses supported the monophyly of the genus, but included a limited taxon sampling 

and are of limited value for the knowledge of the genus worldwide. Among other 

questions, these studies did not allow to test whether the three subgenera in Acalypha 

(Acalypha, Linostachys, and Androcephala) are monophyletic. As part of a worldwide 

review of the genus, I am currently reviewing the African species of the genus (Cardiel 

and Montero Muñoz 2018), focusing on the Western Indian Ocean Region. This region, 

one of the world’s biodiversity hotspots, is especially interesting in the case of Acalypha 

for two reasons. It is the only region where the three subgenera are present, and it includes 

a high number of endemic species, but also other more widespread ones (Montero Muñoz 

et al. 2018a, 2018b, 2019). Moreover, this region is a model to do phylogeographic 

studies, because of its geographical history, the isolation for millions of years, and its 

orographic and climatic characteristics (Vences 2009, Florio2016). This project seeks to 

conduct a comprehensive phylogenetic and phylogeographic study of the genus in the 

Western Indian Ocean region. 

 

Goals and objectives 

 

- To conduct a phylogenetic analysis of the species of Acalypha from the Western 

Indian Ocean Region (WIOR). 

- To evaluate the phylogenetic relationships between the species in this area and 

their position in the context of Acalypha worldwide. 

- To solve the identity of two species complexes (Acalypha urophylla and A. 

integrifolia groups). 

- To determine the biogeographic history of the group in relation to Africa and other 

continents. 

 

 



Material and methods 

 

Taxon sampling: we will include at least 100 samples of Acalypha, including all the 

species from the WIOR region, and other representative species from South and Central 

America, Oceania, Africa, and Asia. As outgroups, we will choose the genus Mareya, 

closely related to Acalypha (Wurdack et al. 2005).  

 

DNA extraction, amplification, and sequencing: To perform the analysis we will use 

DNA sequence data from the nuclear ribosomal internal transcribed spacer (ITS) and the 

chloroplast region, trnL-rpl32 and ndhF-rpl32. We will extract DNA from herbarium 

specimens using a modified CTAB buffer method as described by Doyle and Doyle 

(1987) and DNeasy Plant Mini Kit (Qiagen, Valencia, California, USA). We will amplify 

the DNA using the Polymerase Chain Reaction (PCR) protocol. To amplify the ITS 

region we will use two primers: AB101 and AB102, for more degraded DNA, we will 

amplify the region ITS2 using the primers ITS3 and AB102, all primers described in Sun 

et al. (1994). Regarding the chloroplastic regions, we will use trnL(UAG) and rpl32-F 

primers for the rpl32-trnL region and rpl32-R and ndh-f primers for the ndhF-rpl32 

region, all described in Shaw et al. (2007). We will sequence three different regions using 

standard Sanger sequencing. 

 

Alignment of sequence data: we will align the sequences using MAFFT analysis and 

infer phylogenetic trees using RAxML, FastTree 3.0., and Mr. Bayes. To visualize and 

edit the trees we will use Dendroscope and FigTree. 

 

Budget 

- DNEasy Plant Mini Kit Qiagen (2 x 50 samples): $472.00 

- Taq DNA polymerase (1000 U) Qiagen: $250.00 

- Primers: $50.00 

- Sanger sequencing (SourceBioscience): ~$1200 

- Total: $1,972 

Expected results 

This will be the first phylogenetic study focused on the species of Acalypha from the 

Western Indian Ocean region, and also the first study to include samples of species from 

across the world. It will provide valuable data to inform subsequent taxonomic studies of 

the genus and to assess the biogeography of the genus in the region. Further, the 

comprehensive sampling proposed will contribute to the knowledge of the African 

species of the genus and will allow addressing other questions that have never been 

answered, e.g. are the three Acalypha subgenera monophyletic?, How and when did 

Acalypha spread this region?.We will publish the results in relevant scientific journals 

such as the Botanical Journal of the Linnean Society, Annals of the Missouri Botanical 

Garden, Systematic Botany, Kew Bulletin, South African Journal of Botany, etc.  All data 

generated will be made available through public repositories (GenBank, GBIF) and 



through the project website: Acalypha Taxonomic Information System, www.acalypha.es 

(Cardiel et al., 2019) 

 

 

Other financial support: we do not have any additional financial support. 
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