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Biocontrol with insect-killing fungi

Chitoumou

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







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

An Entomopathogenic Fungus
for Control of Adult African
Malaria Mosquitoes
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Biological control of malaria mosquitoes in Africa has rarely been used in
vector control programs. Recent developments in this field show that certain
fungi are virulent to adult Anopheles mosquitoes. Practical delivery of an
entomopathogenic fungus that infected and killed adult Anophales gambiae,
Africa’s main malaria vector, was achieved in rural African village houses. &n
entomological inoculation rate model suggests that implementation of this
vector control method, even at the observed moderate coverage during a
field study in Tanzania, would significantly reduce malaria transmission
intensity.

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




Weakness for the use of Wild fungi for vector control
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Transgenic sirategies to controlling malaria
with Fungi

Expression of Hybrid toxin

|| |[Fvioricl TargEt

“ Ryjiethiieidilaliget




Genetically engineering Metarhizium
Wang and S$t. Leger. Nature Biotechnology, 2007. 25:1455.
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Transgenic fungi in the Lab
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Transgenic Metarhizium pingshaense

synergistically ameliorates pyrethroid-
resistance in wild-caught, malaria-vector
mosquitoes
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Incre’ased Field Persistencel
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Generational control of mosquito populations with
Transgenic Metarhizium in Semi field

Fo: 1000 virgin Males
| X
| Treatment 500 virgin Females

— | == Control
Stage

W Adus Hut with Transgenic
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F1: ~400 Adults
EE For 13 Adulte
Hut with a wild Mp

- l L41Pupae
F1: 436 Adults

' I F’upae!AduIts
Control hut: cloth treated with F2: 455 Adults
sesame oil alone
F1:increased by ~900 Adults
F2:increased by ~1400 Adults



RESEARCH
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Transgenic Metarhizium rapidly kills

mosquitoes in a malaria-endemic
region of Burkina Faso

Brian Lovett'*, Etienne Bilgo®*, Souro Abel Millogo?, Abel Kader Ouattarra?,
Issiaka Sare?, Edounou Jacques Gnambani”, Roch K. Dabire?,
Abdoulaye Diabate®t, Raymond J. St. Leger't

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

Bilgo et al. Parasites & Vectors (2018) 11:209
https://doi.org/10.1186/513071-018-2796-6
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Enhanced UV Resistance and Improved Killing of Malaria Native entomopathogenic Metarhizium spp. @ e
from Burkina Faso and their virulence

against the malaria vector Anopheles

coluzzii and non-target insects
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Mosquitoes by Photolyase Transgenic
Entomopathogenic Fungi
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Metarhizium
as an STD

Semi-field survival following mating
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Social Anthropology:
Entiy RointsiintorVillages

Administrative and
Traditional Authorities
(Mayor, Counsellor, Prefect,
Chief of Village or Land)



Development Deployment

Laboratory Physically Staged Post
Population Confined OpenField Implementation
Cages Field Trials Releases Surveliance

o ¢ @ 0
Phase2 Phase3 Phase4

Laboratory
Studies

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