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Non-hereditary, even if operate by doing something
to the genetic machinery:

 a) gene-silencing by itself
 b) feminizing male fish, releasing supermales

Hereditary:

 a) transgenes, including transgenes that lead
     to gene-silencing
 b) gene-editing 
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Oxitec response, 9/18/2019:
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medfly diamondback moth
spotted wing Drosophila
       (D. suzukii)

soybean looper fall armyworm

Oxitec projects
in development
using same
approach as
Oxitec mosquito



Esvelt et al. 2015

gene-editing





from A. Hawkes, Bay Nature, 2016





“There is insufficient 
evidence available at this 
time to support the release 
of gene-drive modified 
organisms into the 
environment. However, the 
potential benefits of gene 
drives for basic and applied 
research are significant and 
justify proceeding with 
laboratory research and 
highly controlled field trials.”

2016 National Academy
of Sciences
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A race between the spread of a gene drive and 
natural selection of genes on other chromosomes 
that will resist it: evolution of resistance?

As the driven gene causes the chromosome that carries
it to be included in gametes at meiosis, this will cause
all other genes on that chromosome and other chromosomes
in those gametes to be carried along with it.  Because the 
zygote produced by that gamete will be selected against 
(this is the whole point of the gene drive!), there will 
automatically be natural selection for genes on any other
chromosomes that hinder the driven gene from being
driven.

Will the gene drive wipe out the population before 
natural selection neutralizes the gene drive?????



https://targetmalaria.org/our-work/
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1) sterile males
2) fertile males that produce only male offspring
3) fertile males whose female offspring are sterile

gene drives









modified t-allele in house mouse
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