
What is it?
A UK-based biotechnology company, Oxitec, has developed a 
genetically modified (GM) mosquito in an attempt to reduce 
mosquito populations and limit the spread of diseases such 
as dengue fever. This mosquito, Aedes aegypti (OX513A), has 
been engineered to survive only in the presence of tetracy-
cline. That is, without access to tetracycline, the GM mosqui-
toes will die. The problem is, tetracycline is a common antibi-
otic used in fruit production and often found in sewage. 

The GM mosquitoes are bred in a lab until adulthood, after 
which the males are released into the environment. In theo-
ry, the males will mate and then die off while their tetracy-
cline-dependent gene passes on to their offspring. The theory 
is that most of the offspring will then die before reaching 
adulthood and the mosquito population in a given area will 
theoretically be suppressed. 

Is there a plan to release  
GM mosquitoes in Key West?
Yes — The Florida Keys Mosquito Control District is working 
with Oxitec on a proposed field trial. During a five-to-six 
month trial period, between 3 and 4 million of these mos-
quitoes could be released into a section of Key Haven.1 The 
Florida Keys Mosquito Control District hopes to start the 
field trial in spring 2015.2

Are these mosquitoes sterile?
No — Oxitec’s mosquitoes must have offspring in order for 
the technology to work. Most of the offspring die before 
adulthood, but in the lab, 3 to 4 percent of the offspring sur-
vived into adulthood, despite supposedly carrying the lethal 
gene.3 In one Oxitec laboratory study where trace amounts 
of tetracycline were accidentally introduced through their 
feed, the survival rate jumped to 15 percent.4 A more accu-
rate term for the GM mosquitoes would be “partially sterile.”5

Will only male GM mosquitoes be released?
No — Oxitec plans to release only male GM mosquitoes into 
the environment because female mosquitoes bite humans, 
spreading diseases like dengue fever. But the company’s 

process for sorting males and females is also not guaranteed. 
The sorting could result in up to 0.5 percent of the released 
insects being female.6 In addition, of the offspring that sur-
vive (either from incomplete inheritance of the lethal gene 
or if there is tetracycline contamination in the environment), 
half will be biting females. 

Could I be bitten by GM mosquitoes? 
Yes — If female GM mosquitoes are released, then you could 
be exposed to bites. The number of bites from GM mos-
quitoes compared to wild mosquitoes would depend on the 
number of GM mosquitoes released, the rate of accidental 
release of females, the number of wild mosquitoes in the 
area at a given time and other factors.

Are bites from GM mosquitoes dangerous?
Probably not — A bite from a female GM mosquito is not 
likely to be harmful to humans. About 40 proteins are nor-
mally injected into human skin from a natural mosquito bite. 
There is a theoretical possibility that female GM mosquitoes 
could inject an additional two proteins into humans (one of 
which is found in very low levels in the mosquito’s salivary 
glands, the other in higher levels). Unfortunately, no studies 
have been conducted to see if these additional proteins are in 
fact injected into humans by Oxitec’s mosquitoes or if they 
could pose any new risk for harm.7 Such research must be 
conducted before any release is allowed.

Concern does exist around the possibility of the dengue 
virus to evolve and become more virulent in response to the 
introduction of GM mosquitoes.8 The fact is that the viru-
lence and spread of disease combined with mosquito popu-
lation levels and behavior involve incredibly complex systems 
and are difficult to predict in advance. Significantly more 
research is needed on these and other potentially unintended 
consequences of the introduction of GM mosquitoes.

Could Oxitec’s mosquitoes have negative im-
pacts on the environment?
Unknown — The behavior of these mosquitoes and the 
risks they pose to human health and the environment are 
hard to predict, leaving the public with more questions than 
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answers. The most immediate environmental risk that a de-
cline in Aedes aegypti could have is that such a decline could 
leave an ecological niche to be filled by other, possibly more 
harmful pests. For example the Asian Tiger mosquito, Aedes 
albopictus, is considered one of the most invasive species in 
the world and carries many diseases including dengue fever 
and the West Nile virus.9

The impacts from other, potentially more dangerous insects 
taking over the ecological niche left by Aedes aegypti have 
yet to be properly studied in the Florida Keys. An environ-
mental assessment of a full-scale field release of GM mos-
quitoes cannot simply look at the risks from one release; 
rather, the impacts of releasing millions of mosquitoes on a 
continual basis must be fully assessed.

Will Oxitec’s mosquitoes eradicate  
dengue fever from the Florida Keys?
Unknown — While Oxitec claims that its mosquitoes are 
necessary to fight dengue fever, the company has yet to 
prove that its technology can actually eradicate the disease. 
Oxitec claims that it reduced the Aedes aegypti population 
in a Brazilian village in 2013 by 96 percent.10 Unfortunately, 
the company has not proven if that reduction is enough to 
actually prevent the spread of dengue. That is because Aedes 
aegypti can spread dengue even at very low population levels, 
since one female can bite many humans before laying eggs.11

If in the presence of the common antibiotic tetracycline, an 
Oxitec document showed, survival rates could be as high as 
15 percent.12 Since tetracycline is commonly found in sewage, 
and Aedes aegypti have been found to breed in sewage treat-
ment plants, septic tanks and cesspits in the Florida Keys,13 
the possibility and risk that Oxitec’s mosquitoes could sur-
vive in the environment must be studied before any release 
takes place. 

Who will regulate the release of  
GM mosquitoes in the Florida Keys?
Several agencies — The Food and Drug Administration 
(FDA) would approve the field trial, but the U.S. Department 
of Agriculture (USDA) is responsible for approving the mos-
quito eggs for import to the Florida Keys from the United 
Kingdom. The Environmental Protection Agency (EPA) 
and the Centers for Disease Control will also be reviewing 
Oxitec’s field trial application. Before these mosquitoes are 
approved for release, an environmental assessment will be 
released and available for public comment.14 Once approved, 
the Florida Keys Mosquito Control District will manage the 
experiment.

Are there ethical concerns about  
people being subject to these trials?
Yes — The release of GM mosquitoes as an attempt to curb 
the spread of disease should be considered a medical trial 
and must follow the strict laws and guidelines in place to 
protect human subjects in medical trials. Central to ethics on 
human subject trials is the idea of free and informed con-
sent. 

Unfortunately, Oxitec has already shown a disregard of 
the importance of free and informed consent. In Malaysia, 
Oxitec conducted a public consultation, which raised serious 
concerns from several non-profits and the opposition politi-
cal party, but the release proceeded anyway.15 In the Cayman 
Islands trial, the public was told that the mosquitoes were 
sterile without also being told that they were genetically 
modified.16 Such a track record does not bode well for the 
Florida Keys community that will be the center of the first 
field release of GM mosquitoes in the United States. Com-
munity members must be informed throughout the process 
through a number of mechanisms — including the establish-
ment of local institutional review boards and ethics commit-
tees and hosting of community meetings and public forums 
— and community members must have a right to leave the 
field trial area or demand the halt of the experiment entirely 
if they so decide.

Are there alternative ways to  
limit the spread of dengue fever?
Yes — Genetically modified mosquitoes are not the only 
tool available to try and limit the spread of dengue fever and 
other diseases. Community-based programs that educate 
communities about dengue prevention and low-cost ways to 
prevent mosquitoes from breeding can help bring down dis-
ease rates. Community-based dengue prevention programs 
have been found to be successful across the world.17

In the end there will likely be no single “silver bullet” in 
fighting dengue fever since insect populations and the spread 
of disease are part of a complex ecosystem that will require 
numerous approaches in which communities are not just 
consulted but are integral actors.

For more information, contact:
Genna Reed, Food Program Researcher, Food & Water 
Watch: 202-683-2481 or gcreed@fwwatch.org

Dana Perls, Food and Technology Policy Campaigner, 
Friends of the Earth: 510-978-4425 or DPerls@foe.org
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