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Introduction 

The control of the malaria causing vector Anopheles gambiae is crucial 

to reduce the around 600 thousands deaths each year. Using 

insecticides is not a sustainable option as resistance in the mosquitoes 

readily appears and spreads. New tools have to be employed to 

effectively combat malaria mosquitoes, such as entomopathogenic 

fungi that could be more sustainable and safe for the environment. To 

make this approach more effective and evolution proof, it is crucial to 

study the components and mechanisms of fungal virulence by 

exploring the potential development of fungal resistance by the 

mosquito.  
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Results 

• Natural variation of Beauveria bassiana regarding virulence of An. 

gambiae was found. The fastest isolate (bb5642) was able to kill 2.5 

days faster than the slowest isolate (bb5078). 

• Phenotypic characterization of different strains of B. bassiana has no 

strong relationship with the ability to kill malaria mosquitoes.  

• Whole genome sequencing of strains of contrasting virulence will be 

the next step to understand the components and mechanisms of 

fungal virulence.  

The strains of B. bassiana were mostly from ARSEF culture collection 

that were chosen based on a phylogeny tree (Rehner, unpublished data). 

We analyzed two distinct phylogenetic groups, A3 and A4 that were 

not linked to geography. They were grown on SDAY for 14 days and 

later grown on 0.2L solid state fermenters. To test their virulence on 

mosquitoes, spores were diluted in oil and standardized to 1x109 

spores/ml and spread homogenously on a gloss-coated paper. Three 

replicates of 30 mosquitoes each were exposed to the papers for 3 hrs 

(Farenhorst & Knols, 2010). Linear growth was measured racing tubes for 2 

months. Conidia production was measured after 2 weeks growing on 

SDAY using a counting chamber. Spores size was determined in a 

Beckman Coulter Counter Z2 machine. 

Mosquitoes exposed to diverse strains of B. bassiana had varied 

average survival times ranging from 5.51 days (bb5642) to 8.07 days 

(bb5078)(Figure 2). 
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They had different spores sizes (2.2-2.75 µm) and conidiation 

(1.25x108-2.02x109 spores/ml) as well as linear growth (10.47-15.77 

cm). None of this morphological characteristics were able to explain 

the variation observed in the ability to kill malaria mosquitoes 

(Conidiation (p<0.842), linear growth rate (p<0.541) and spore size 

(p<0.749)(Figure 2). Also there was no relationship between the 

phylogenetic group or geographic origin to virulence. However, there 

was a relationship between conidiation and linear growth (p<0.0269). 
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Aims 

 

 
We focus on the  cosmopolitan fungus Beauveria bassiana which has 

already been successfully tested in field-based trials (Mnyone et al 2012). 

In this study we characterized the natural variation of virulence of 18 

isolates of B. bassiana that come from distinct regions of the world 

against the malaria mosquito Anopheles gambiae. 
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Figure 1. Relationship of morphological 

characteristics of B. bassiana strains to 

mosquito virulence. A) Conidiation. B) Size. 

C) Linear Growth.  

Figure 2. Mean survival time of 30 female An. gambiae exposed for 3 hrs to papers coated with a 

solution of 1 x 109 spores/ml of different strains of B. bassiana. Error bars indicate standard error. Red: 
reference strain. Orange: phylogenetic group A4. Blue: phylogenetic group A3. (*) denotes statistical 
significance of p<0.05 compared to the reference; (**) p<0.01; (***) p<0.001.  

Figure 4.  Natural variation on 

conidiation. Spores suspension 

visualized at 40X on a optical 

microscope. A) bb4135 strain. 

B) bb1816 strain. 

Figure 5. Natural variation of 

linear growth after 2 months  

at 27ºC on SDAY. 

Figure 3. Top: freshly fed 

Anopheles stephensi, Middle: 

mosquito killed by fungus (B. 

bassiana) 24 hours earlier, 

Bottom: mosquito killed by 

fungus 48 hours. 
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