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SUCCESSFUL ESTABLISHMENT OF 

WOLBACHIA IN AEDES POPULATIONS TO 

SUPPRESS DENGUE TRANSMISSION

A NOVEL APPROACH TO BIOCONTROL

INTRODUCTION
Genetic manipulation of insect populations for 

pest control has been advocated for many years. 

In this paper Hoffmann et al presented the first 

example of human-mediated invasion of natural 

populations of  pest species by a human-selected 

pathogen.

Dengue

Dengue fever is a mosquito borne viral infection. 

Its primary vector is the mosquito Aedes aegypti 

(Fig. 1). The disease is classified as neglected by 

the WHO. Worldwide it flourishes in poor urban 

areas and currently almost half the world’s 

population is at risk (Fig. 5). The incidence of 

dengue fever has increased 30x over the past 50 

years to infect ~50million people a year. Present 

measures to control dengue spread focus on 

fogging areas with insecticide to control mosquito 

vectors (Fig. 2).

AIMS
The authors sought to deliberately introduce Wolbachia into wild A. aegypti populations. Thereby 

reducing the populations’ ability to spread dengue.

METHODS
· Adult female and male Wolbachia-infected  mosquitos were released in two suburbs in Cairns 

· This was followed by an additional nine releases at each location over the following 9-10 weeks. 

In total 141,600 and 157,300 mosquitos were released in each suburb respectively

· Following the initial release, Wolbachia frequencies were monitored every two weeks and 

monitoring continued after releases were terminated

· Adaptive management was undertaken – extra mosquitos were released in areas where there were 

low infection frequencies

COMMUNITY ENGAGEMENT
There was extensive engagement for two years 

before the study reported in the paper. 

Throughout the study community engagement 

continued to ensure residents were informed and 

comfortable with the program.

RESULTS
At one site (Fig. 7a) fixation was reached five 

weeks after releases were terminated. At the 

other site (Fig. 7b)  it reached 90% fixation 

five weeks after releases were terminated. 

Fitness costs of this wMel strain of Wolbachia 

demonstrated to be low. 

DISCUSSION
This study is the first example where wild 

insect populations have been transformed to 

reduce their ability to act as vectors of human 

disease. The paper demonstrates that it is 

possible to produce Wolbachia-infected 

mosquito populations. These populations 

could be used as nursery areas for future 

human assisted collection and dispersal. It 

should provide a strategy for sustainable 

dengue control at low cost. In developing 

countries, larvae (Fig. 4) could be easily 

collected without specialist equipment and 

transported to new areas.

WHAT’S HAPPENED SINCE
· Continued monitoring at Cairns release sites has 

revealed infection rates maintained

· This method is being trialled in Indonesia, 

China, Vietnam, Brazil and Columbia. In all 

places the creators of the method have 

transferred leadership of the project to local 

organisations. Successful establishment has 

occurred in all countries. 

· Subsequent research has shown virus blocking 

persisting in infected populations. 

· All studies conducted so far have confirmed the 

efficacy of this method

· This method could potentially be applied to 

other mosquito borne pathogens such as, 

Chikungunya, Ross River Fever and Malaria

Wolbachia

The intracellular bacterium Wolbachia pipientis 

(Fig. 3) is a good potential organism to control 

dengue spread. Wolbachia is able to rapidly 

spread into uninfected host populations by 

inducing cytoplasmic incompatibility (Fig 5.). 

Wolbachia are able to impact the ability of 

insects to transmit pathogens. The bacterium 

reduces the ability of viruses and other 

pathogens to proliferate inside insects. This 

means mosquito vectors no longer infect  

humans with these pathogens. Different 

strains of Wolbachia have different fitness costs 

- better spread is facilitated by low fitness 

costs. The strain used in this study (wMel) has 

a low fitness cost.
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Fig. 1 – Aedes aegypti adult. Photo credit: Muhammad Mahdi 

Karim.

Fig. 2 – Insecticide fogging for Aedes aegypti in Indonesia. Photo 

credit: for-tee-two.blogspot.co.nz.

Fig. 3 – A confocal image of a Drosphilia embyro (nuclei stained 

red) infected with Wolbachia (green dots). Photo credit: Zoe 

Veneti.

Fig. 4 – Aedes aegypti larvae. Photo credit: University of 

Melbourne online resources.

Fig. 6 – Illustration showing cytoplasmic incompatibility. Infected males mating with non-infected females results in non-viable 

embryos – facilitating spread through a population. 

Fig. 5 – Global distribution of dengue fever. Map taken from Bhatt et al. (2013) Nature 496, 504-507. 

Fig. 7 – Number of mosquitos released, timing of releases, and changes in infection frequencies over time. The two graphs are sites 

where releases occurred in Cairns. Lower numbers were collected late in the season because of a reduction in trapping intensity and the 

advent of the dry season. Tropical Cyclone Yasi landed on 3 Feb (dotted line) and disrupted Wolbachia monitoring collection at site (a).
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