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The Fears

1) Ecosystem disruption
2) Resurgence 
3)   Others
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The Fear
Global House Mouse Distribution
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Spatially Unrestricted Gene Drives



CRISPR for Crop Breeding

CRISPR for Gene Drive



CRISPR/Cas9

Target 
Cell

Guide RNACas9





Non-Homologous End-Joining (NHEJ) Homology-Directed Repair (HDR)



Non-Homologous End-Joining (NHEJ) Homology-Directed Repair (HDR)

Chromosome



Non-Homologous End-Joining (NHEJ) Homology-Directed Repair (HDR)

Chromosome



Non-Homologous End-Joining (NHEJ) Homology-Directed Repair (HDR)

Chromosome



Non-Homologous End-Joining (NHEJ) Homology-Directed Repair (HDR)



Non-Homologous End-Joining (NHEJ) Homology-Directed Repair (HDR)



Non-Homologous End-Joining (NHEJ) Homology-Directed Repair (HDR)

Slide series adapted from
Gantz and Bier 2015
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Large numbers of transgenic genotypes released



A transgenic Individual is likely to mate with another transgenic individual



A wildtype individual is likely to mate with a transgenic individual







1) Hopes and Fears
2) Types of gene drive systems
3) Mechanisms behind unrestricted drives (CRISPR)

A) Current state of the art
B) Models of spread

4)  Mechanisms behind spatially restricted drives (Fixed alleles/Underdominance)
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B) Models of spread
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Problem Formulation 

1) Formally devise plausible pathways that describe 
how the deployment of gene drive modified insects 

could be harmful 

2) Formulate risk hypotheses about the likelihood and 
severity of such events

3) Identify the information that will be useful to test these 
risk hypotheses.



Take Home Message

When “devising plausible pathways”
keep in mind that….

Not All Gene Drives Are Created Equal


