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Transgenic Insect-Killing fungi for 
versatile mosquito control



Biocontrol with insect-killing fungi

•Unlike bacteria and viruses, fungi attack 
insects actively by directly penetrating 
insect cuticle i.e. they function as 
“contact” insecticides

Chitoumou



Prof. Xia Y. X.

Spraying M. acridum achieved 65-97% reductions within 2 
weeks in populations of the oriental migratory locust in 

China. The cost of producing Metarhizium is competitive with 
chemical insecticides 



Reduces number of infectious 
bites from 256 to 52 per year. 

A. gambiae mosquitoes resting 
on fungus-impregnated cloth

Scholte et al., 2005 
Science 308: 1641-1642

Position of black cloth treated 
with M. anisopliae inside a 
Tanzanian house. 



Weakness for the use of Wild fungi for vector control 

The most virulent Wild strains kill ~ 10-14 days

Before dying Mosquitoes may 
transmit Plasmodium
lay eggs



Transgenic strategies to controlling malaria 
with Fungi

13

Expression of Hybrid toxin



AaIT （70aa)

Genetically engineering Metarhizium
Wang and St. Leger. Nature Biotechnology, 2007. 25:1455.

Gene synthesis

Bioassays
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A single spore of 
Transgenic fungus
Expressing
Hybrid/AAIT is 
Sufficient to Kill 
mosquitoes

Transgenic fungi in the Lab  



8% oil formulation
3.7x109 conidia/meterRelease of mosquitoes

MosquitoSphere with with WHO Huts 



Increased Field Persistence



Control hut: cloth treated with 
sesame oil alone
F1: increased by ~900 Adults
F2: increased by ~1400 Adults

Hut with a wild Mp
F1: 436 Adults
F2: 455 Adults

Hut with Transgenic 
Mp
F1: ~400 Adults
F2: ~13 Adults

Generational control of mosquito populations with 
Transgenic Metarhizium in Semi field 

Fo: 1000 virgin Males 
X 

500 virgin Females



This is an important milestone 
building off decades of ongoing 
research into the biosafety and 
biology of these transgenic fungi

AAAS Newcomb Cleveland Prize



Metarhizium
as an STD





Transition Go/No-Go Criteria: Efficacy and safety 
endpoints, regulatory approvals, social acceptance
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