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Title:  Molecular taxonomy of Inocybaceae (Basidiomycota, Fungi) in West Africa  

Introduction 

Inocybaceae (Basidiomycota, Fungi) originated from the palaeotropics during the Cretaceous 

period, 191 million years ago (Matheny et al., 2009). The species of the family initially 

diversified in others regions thanks to the symbiosis with angiosperms. Today, the family is 

cosmopolitan and can be found on both hemispheres, in the old and new world and from 

tropical to arctic/alpine climates (Kuyper, 1986; Matheny et al., 2009). This family belongs to 

Agaricales with three genera (Inocybe, Auritella and Tubariomyces) and encompasses a large 

number of species described (1050 species) according to Matheny and Kudzma (2019). In 

recent years a large number of species continue to be described or continue to be modified 

(Bandini et al., 2019; Matheny and Bougher, 2018). 

But the species of the family have long been misplaced. Most of them (from the genus Inocybe) 

were classified in Cortinariaceae. It was recently that Jülich (1982) raised the Inocybeae tribe to 

the family rank Inocybaceae. In addition, many species are not described or poorly known in 

Neotropics, South America, New Zealand, Africa and Australia (Matheny, 2009). But mycological 

studies specifically addressing species of Inocybaceae in tropical Africa are still rare despite the 

high fungal potential of the region. Although in terms of number and frequency, Inocybe is not 

much common in tropical Africa, a pertinent taxonomic revision of the species is not available 

(Pegler, 1969). Nevertheless, numerous studies pointed out that the diversity of Inocybaceae in 

tropical Africa is not low, as generally thought (Matheny et al., 2017, 2009; Matheny and 

Bougher, 2006). However, online databases (GenBank) essentially contain the nucleotide 

sequence data generated for published systematic molecular studies, but these data are still 

rare for the majority of taxa from Africa (Hinchliff and Smith, 2014). Unfortenatly, this not 

contribute to a better knowledge of the species diversity and the phylogenetic position of 

tropical African taxa compared to taxa of other regions.  

To contribute to a clear hiatus of species limits within Inocybaceae and a better understanding 

of the taxonomy, the combination of morphology studies and DNA sequencing from type 

collections seems absolutely necessary. 

1. Objectives 

This project aims: 

- To assess the total species richness of Inocybaceae and affiliated taxa in West Africa, including 

the detection and description of new taxa to science; 

- To assess the phylogenetic positions of tropical African taxa for a better interpretation of 

evolutionary process within Inocybaceae  



 
 

 

2 

2. Methodologies  

2.1. STUDY AREA 

The samples of fungi which will be analyzed in this project were collected in West Africa (Benin, 

Togo, Burkina Faso, Mali, Guinea and Ivory coast). 

Molecular analysis will be realized in Laboratory of Genetics, Horticulture and Seed Sciences 

(GBioS) at Abomey-Calavi University, Benin. Please contact Dr. Ir. Enoch Gbenato Achigan-Dako, 

Associate Professor, head of the e-mail: e.adako@gmail.com /  enoch.achigandako@uac.bj 

2.2. DNA EXTRACTION, PCR AND SEQUENCING 

Genomic DNA will be extracted on 50 dried samples, following the DNeasy® Plant Mini Kit 

protocol. The internal transcribed spacer (ITS), the nuclear large subunit ribosomal RNA gene 

(nLSU) and DNA-directed RNA polymerase II subunit RPB2 will be amplified and sequenced. PCR 

products will be cleaned and sequenced in Macrogen Inc. (Netherlands). The amplification and 

sequencing will be performed for ITS using the primers ITS1-F, ITS4-B, nLSU using the primers 

LROR and LR5 with b3.1F and b6R2 of RPB2. 

2.3. ALIGNMENTS AND PHYLOGENETIC ANALYSIS 

The sequences will be obtained in this study will be checked and assembled using Geneious 

11.1.4, aligned with CLUSTAL format alignment by MAFFT (v7.416). Sequences similar will be 

downloaded from the GenBank by mean of the BLASTN search algorithm 

(http://www.ncbi.nlm.nih.gov/Genbank/). Phylogenetic analysis will be performed using 

RAxML-HPC2 (v.8.2.8) on XSEDE platform as implemented in the CIPRES Science Gateway web 

server (Miller et al. 2010). RAxML will be ran employing GTRCAT model with 1000 rapid ML 

bootstrap replicates and default settings for other options in the CIPRES Science Gateway. 

Bootstrap values ≥70% will be considered significant. 

3. State the expected outputs of the project  

• The diversity of Inocybaceae in West Africa is known, and all taxa are documented and 

described taxonomically; 

• A dichotomous key for the identification of tropical African species of Inocybaceae is 

generated; 

• The phylogenetic positions of tropical african Inocybaceae is assessed; 

• We have a better understanding of species concepts and limits within the Inocybaceae; 
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• A large number of Inocyboid sequences is generated and deposited in international Genbank 

to facilitate phylogeographic studies. 
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