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The Use of Transgenic Mosquitoes to Control Vertical Transmission of

Arbovirus-related Illlnesses

The Rationale for Conducting a Field Trial in the Florida Keys and its Relevance to South Texas

Globally, mosquitoes — the World’s Deadliest
Animal, infect over 700 million and are responsible
for the death of over one million people every year
(1). It is estimated that mosquito-borne illnesses
account for 17% of the estimated global burden of
infectious diseases (2). Deadly arboviral diseases
transmitted by mosquitoes include (among others)
malaria, dengue, West Nile Virus, yellow fever,
Zika fever and chikungunya (3). It is common
knowledge that male mosquitoes do not bite but
rather feed on nectar from flowers. On the contrary,
female mosquitoes bite as they need blood to
produce eggs (4). Of the many species of
mosquitoes, Aedes aegypti is the primary vector that
is responsible for vertical transmission of several
arboviral diseases and has been most extensively
studied (5). Aedes aegypti mosquitoes live in
tropical, subtropical and some temperate climate
and since they prefer to feed on people, they are
most likely to spread arboviral illnesses (6). The
efforts of World Health Organization and the Center
for Disease Control and Prevention to prevent
and/or control mosquito-borne illness have yielded
success, but it remains a serious global challenge.
More recently, several approaches to create
transgenic mosquitoes with the ultimate objective
of preventing and/or controlling mosquito-borne
illness have undergone field studies. Infecting
Aedes aegypti mosquitoes with different strains of
Wolbachia resulted in the reduction of egg laying
rates and transmission ability and shorter lifespan
(7). Similarly, using genetic technology, a self-
limiting strain of Aedes aegypti male mosquitoes
(OX513A) when released in the field have shown
an 81%-95% suppression of population of this
strain as compared to adjacent no-release control
field (8).

These encouraging results prompted the issuance of
authorization by the U.S. Environmental Protection
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Agency for the use of second generation genetically
modified Aedes aegypti mosquitoes (0OX5034) in
Florida and Texas (9). OX5034 has a self-limiting
gene that prevents female Aedes aegypti offspring
from surviving to adulthood. OX5034 is described
as a species-specific female larvicide, or “male-
selecting” larvicide, that results in all-male progeny
in the absence of tetracycline in the larval diet due
to a female specific self-limiting gene. With
continued field releases of OX5034 homozygous
males, the Aedes aegypti population is expected to
progressively decline due to the reduced number of
females emerging in the area. Specifically, when
0X5034 homozygous males are released into the
environment and mate with wild Aedes aegypti
females, their offspring inherit a single copy of the
self-limiting gene. The self-limiting gene kills only
female offspring while hemizygous males survive
to pass on the OX5034 self-limiting gene further.
As the self-limiting gene is inherited in a Mendelian
fashion, half of the offspring resulting from a
mating between an OX5034 hemizygous male, and
a wild female would not inherit the self-limiting
gene but would still inherit OX5034 strain genetics.
This results in both male and female mosquitoes
with OX5034 strain genetics (10).

Despite public opposition, 750 million OX5034 will
be ultimately released in the Florida Keys an area
devastated by mosquito-borne illnesses (11). This
will be the first-ever use of genetically modified
mosquitoes in the United States. As an initial field
experiment, in the week of May 03, 2021, an
estimated 150,000 genetically modified eggs of
Aedes aegypti will hatch in six small areas of
Ramrod Key, Cudjoe Key and Vaca Key in Florida
Keys (12). Since 2019, over one billion genetically
modified mosquitoes have been successfully
released in parts of Brazil, Cayman Islands, Panama
and India to control Aedes aegypti (13). In all these
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studies, there has been no evidence of any harmful
effects on humans, animals and or the environment.
Considering the available safety data combined
with the observed effectiveness of the genetically
modified mosquitoes in reducing the burden of
arboviral diseases in the community, the decision
by the US Environmental Protection Agency was
justified. The implications for the success of the use
of genetically modified mosquitoes are self-evident
and its use must be seriously contemplated for other
parts of the nation including South Texas the
weather of which, is not dissimilar to Florida Keys.
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