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Advantages of WGS for mycetoma community

• Better understanding of etiology of mycetoma

• Identification of novel targets for new diagnostics methods 



Understanding etiology of mycetoma: better species identification  

Molecular methods based on a single gene do not always provide enough resolution for identification of species 

Rojas et al, 2016 

Require different genes for 
identification 
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Understanding etiology: diversity within species 

Ahmed et al, 2014

Trematosphaeriagrisea
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Novel diagnostics 

Ideal molecular target for DNA-based detection:

• Specific for mycetoma agents (does not cross-react with other soil 
fungi)

• Shared by different species/genera (Madurella mycetomatis and 
Trematosphaeria grisea)  

• Present in multiple copies to increase sensitivity 



This approach worked well for another fungus 
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36.7 Mbp genome 
804 scaffolds (N50 of 81.8 kb; G+C content of 54.9%).
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Collaboration between Mycetoma Research Center, Sudan and CDC  
Whole Genome Sequencing of fungal agents of Mycetoma 



Study objectives 

• Generate chromosomal quality annotated genomic assemblies  of M. 
mycetomatis and T. grisea using long-read sequencing --- to provide a 
resource for community 

• Generate WGS phylogeny of M. mycetomatis using clinical isolates from Sudan 
--- to understand the genetic diversity among isolates

• Use metagenomics to characterize “grains” from mycetoma patients--- to 
understand what pathogens actually are present in patients 



• Received from Prof. Fahal’s group:

• 128 DNA from grains 

• 50 cultures of M. mycetomatis

• Two isolates (one M. mycetomatis and one T. grisea) from 
CDC collection 

Study Samples



Preliminary PCR analysis of grain samples (ITS and 16S) 

Organism no 16S 
amplification 

Actinomadura 
sp.

Uncultured/ 
unsequenced S. pyogenes

M. mycetomatis 92 0 19 2

M. fahalii 1 0 0 0

Falciformispora thompkinsii 1 0 0 0

Falciformispora senegalensis 1 0 0 0

Cladosporium sp. 2 0 0 0
Curvularia sp. 1 0 0 0

Fusarium solani 1 0 0 0
no ITS amplification 4 7 5 0

Of 126, 88 passed DNA quality control for WGS and good quality reads were 
obtained – analysis pending   



Cultures 

 Of 50, 29 cultures grew
 26 were sent for WGS
 3 are slow growing 

M. mycetomatis

T. grisea
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Next steps 

• PacBio sequencing of 5 isolates, T. grisea and four  M. mycetomatis

• Long-read  assembly and annotation 

• WGS phylogeny of M. mycetomatis

• Identification of potential PCR targets 

• Collaboration of developing molecular tests 

• WGS of isolates from other regions and other genera?
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For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.
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