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How a gene drive cassette 
copies itself
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Potential applications of Gene Drive

Rode et al. 2019



  

First gene drive organisms
Science, April 2015



  

PNAS, November 2015

Mosquitoes without parasites

antibodies
anti-parasites



  

Sterile mosquitoes

Cas-9 guide

genome

gene required for 
female fertility

 Nature Biotechnology, décembre 2015



  

Two advanced gene drives

Drosophila suzukii
Invasive pest species

Anopheles mosquitoes
Vector of malaria

Scott et al. 2018
https://targetmalaria.org



  

What is novel about gene drive?

several DNA pieces assembled together
Eukaryote cis-regulatory regions with bacteria coding regions

Manipulates 2 pillars of evolution
- mutation
- transmission
(selection) 

Potentially more effective than other biotechnologies
- ease of use
- speed of change
- unprepared regulatory environment



  

Classical Darwinian Evolution
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What are the risks?

Molecular off-targets

Propagation to non-target populations

Propagation to non-target species

Consequences for ecosystems

Failure of counter-measures



  

Need to stop a drive? Use another one!

Nature Biotechnologies, février 2016



  

Risk of hybridization

Drosophila suzukii
Invasive pest species

Anopheles mosquitoes
Vector of malaria

D. subpulchrella India, South East Asia, China, Japan
D. pulchrella India, South East Asia, southern China

temperate
tropical

An. gambiae s.s.
An. arabiensis
An. coluzzii
An. amharicus
An. melas
An. merus
An. bwambae
An. quadriannulatus 



  

Gene drives: good or bad?

Potentially less efficient than 
expected (resistance via 

mutations in the target site, 
cryptic species)

May eradicate 
diseases and pest species

Less expensive than other 
methods

An uncontrolled system 
released in the wild

Impact on other species and 
ecosystems not quantified

Potentially faster than other 
methods

Potentially more powerful 
than other methods
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