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New Wolbachia strains

In addition to the two Wolbachia 
strains that are already in fi eld-testing 
we are currently assessing a third 
combination strain that we believe 
will have better properties to control 
dengue than the fi rst two strains. It 
is hoped to begin a trial of this strain 
in Australia in early 2014 following 
approval from the APVMA and 
support from residents.

Further fi eld trials will then develop 
and test scalable strategies for 
eventual deployment of larger 
geographic areas. Possible sites for 
these are being considered for 2014 
in Australia, Vietnam and Indonesia.
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Dengue is one of the leading 
causes of hospitalisation and 
illness among children and 
adults in the 100 countries 
where it is endemic. While the 
World Health Organization 
(WHO) reports there may be 
up to 50-100 million dengue 
infections annually, a recently published study puts the number closer to 390 million.

On ASEAN Dengue Day, an advocacy event held each year on 15 June, the WHO, 
Western Pacifi c Region and the Association of Southeast Asian Nations (ASEAN) 
called on the public and private sectors to join forces in the fi ght against dengue. 

To support the initiative I was pleased to travel as a guest of the Australian 
Government to the Philippines, Vietnam and Indonesia on a Regional Science tour 
where I met with government offi  cials, health workers, students and the media to talk 
about the Eliminate Dengue research program.

For most scientifi c discoveries it can take 
decades for research fi ndings to be put into 
practice. The research underpinning the 
Eliminate Dengue control method has 
evolved over the last 20 years; resulting in 
the successful transfer of Wolbachia into 
the Aedes aegypti mosquito, the discovery 
that reduced the ability of dengue virus 
to replicate inside the mosquito and 
thereby reduced virus transmission by the 
mosquito, through to successful fi eld trials 
that have shown that we can establish 
Wolbachia in wild mosquito populations. 
But our work is far from over and we can’t 
do it on our own.

Our fi eld trials in Australia and Vietnam are proceeding well. With the support of local 
governments and communities in these and other partnering countries we will test 
the best way to seed and spread Wolbachia in diff erent ecological settings and later 
measure the impact of the Wolbachia control method on dengue transmission. 

If successful we believe, in the near future, that working together we will make a 
signifi cant impact on not only reducing dengue cases in partnering countries but on 
the overall wellbeing and economy of that country and dengue transmission around 
the world. 

I would like to take this opportunity to introduce a new Eliminate Dengue project 
partner in Colombia and look forward to working with Dr Iván Vélez, Dr Jorge Osorio 
and the team in Medellin. 

We will continue to update you through this newsletter on activities in existing and 
new project sites but encourage you to follow our progress as it is posted on the 
Eliminate Dengue website.

Professor Scott O’Neill, Program Leader
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Working together 
to fight dengue

Follow our research

In this edition

www.eliminatedengue.com

“Dengue has a significant impact 
on health, the economy and the 
entire society, making it our 
shared responsibility,” says 
Dr Shin Young-soo, WHO Regional 
Director for the Western Pacific. 

“Individuals, communities, 
private sector and government 
agencies need to work together 
to fight dengue.”

Joint WHO and ASEAN media release 
on ASEAN Dengue Day, 2013

Photo: Scott O’Neill spoke at the ‘Dengue Dialogues’ experts’ forum in Manila in June, hosted 
by Australian Ambassador to the Philippines Bill Tweddell (far right). 
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The fi rst fi eld trial of our research outside of Australia began in Vietnam in April. The 
trial is taking place on Tri Nguyen Island, Khanh Hoa province on the south central 
coast of Vietnam,

With the help of community collaborators on the island we have been releasing Aedes 
aegypti mosquitoes (pupae) that contain the strongest dengue blocking Wolbachia 
strain wMelPop, weekly for the last four months and seeing very promising results.

While releases will continue for a number of weeks our monitoring from 13th August 
indicates that over 70% of mosquitoes on the Island now carry Wolbachia. We will 
however need to continue monitoring for some months after we fi nish the release to 
gauge if we have been successful in establishing Wolbachia on the island.

We have all been encouraged by the level of support for our research from residents 
and local authorities and have begun discussions with project partners to plan for 
further trials in Vietnam. 
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More than half Colombia’s 
population of 46 million is 
at risk of dengue. Over recent 
years despite extensive 
vector control eff orts, the 
Aedes aegypti mosquito 
has also expanded into new 
geographical areas within 
the country. In 2010 120,000 
cases and 115 deaths were 
recorded, up from 71,000 and 
44 fatalities the previous year.

The Eliminate Dengue program is pleased to be partnering with the Program for 
the Study and Control of Tropical Diseases (PECET) through the Universidad de 
Antioquia, to bring the Wolbachia dengue control method to Colombia.

Eliminate Dengue Colombia will be led by Dr Iván Darío Vélez supported by Dr Jorge 
E. Osorio. The project will build on existing research that PECET has undertaken in 
the city of Medellín to study the burden of dengue (sponsored by the Dengue Vaccine 
Initiative) in collaboration with the Municipal Secretary of Health Offi  ce in Medellín.

Read more about Colombia on www.eliminatedengue.com/project/colombia

Welcome

Island field trial progressing well

COLOMBIA
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VIETNAM

“A pretty amazing piece of 

research” Bill Gates

Vietnam field trial update

Colombia on the ED website

1. Mrs. Yen blood feeds Wolbachia mosquitoes in the NIHE lab, they lay 
eggs. The eggs are packed in a box for transporting by air to Nha Trang.

3.  The boxes are taken by boat to Tri Nguyen Island and then by trolley to the health centre. Collaborators collect the pupae and place them in the release basket in supporting households.

2. Ms. Binh receives the eggs at Institut Pasteur. The eggs are hatched and reared to pupae 
(3 days old). They are then placed in cups, packed in boxes and sent by truck to the wharf.

HANOI NHA TRANG

www.eliminatedengue.com

How we produce and transport Wolbachia 
mosquitoes for release on Tri Nguyen Island

National Institute of Hygiene and Epidemiology Institut Pasteur

1278 km

TRI NGUYEN ISLAND 

Follow our progress
www.eliminatedengue.com/project/
vietnam/progress

Colombia has become the sixth 
Eliminate Dengue country project.

In May during a visit to Australia, 
Bill Gates addressed the National 
Press Club in Canberra and spoke 
about the Bill & Melinda Gates 
Foundation’s funding of the Eliminate 
Dengue research program and his visit 
to the Cairns fi eld trial site. 
View here www.eliminatedengue.com

/progress/index/type/news

www.eliminatedengue.com/progress/index/type/news
www.eliminatedengue.com/project/vietnam/progress
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In May Eliminate 
Dengue Program 
Leader, Scott O’Neill 
led a group of 
international 
collaborators and 
funders to visit the 
Eliminate Dengue 
Indonesia project in 
Yogyakarta.

The group toured and 
met with residents from 
potential fi eld trial sites, 
attended a technical 
briefi ng with community 
leaders, members of the Tahija Foundation, lead scientists from Universitas Gadjah Mada 
(UGM) and the Australian Ambassador for Indonesia.

The Australian Ambassador to Indonesia Greg Moriarty congratulated everyone 
involved in the Eliminate Dengue program internationally and specifi cally in Indonesia.

“This is a wonderful example of scientifi c collaboration between close neighbours with 
a common public health challenge. I hope that together with their other international 
partners they (ED) can reduce dengue transmission in Indonesia, Australia and around 
the world,” Mr Moriarty said.
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This year has been an even 
busier year for the Eliminate 
Dengue project in Australia, 
in both the lab and the fi eld.

The largest trial to date 
has involved releases of 
Wolbachia mosquitoes in 
three sites in the central 
city suburbs of Cairns. These 
ran from January to April and 
involved identifying tens of 
thousands of trapped mosquitoes by Dr Andrew Turley (pictured centre) and his team 
that were then shipped to the Monash lab in Melbourne for screening for Wolbachia.

Monitoring is ongoing for this trial and conclusive results are not expected until the 
beginning of the next wet season when mosquito populations increase. However, 
current results are positive with frequency levels reaching over 90% in all three sites, 
three months after the last Wolbachia mosquitoes were released.

At the beginning of July the fi eld team returned to Machans Beach and Babinda with 
a second Wolbachia strain to the 2012 release. This trial was to test new mosquito 
egg deployment methods and is already returning good results. Monitoring traps 
that do not rely on a power source are also being tested which will greatly assist in 
countries where power supplies are limited or interrupted.

While 180 cases of dengue were confi rmed in Cairns from January to July this 
year, no local transmission of dengue occurred in the suburbs of Yorkeys Knob 
or Gordonvale where close to 100% of Aedes aegypti mosquitoes still contain 
Wolbachia from the 2011 release. 

Busy in the lab and the field

Scientific collaboration between close neighbours

AUSTRALIA

INDONESIA
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Pictured from left to right: Dr Sjakon Tahija (Tahija Foundation), Greg Moriarty, Prof Dr Pratikno 
(Rector, UGM) and Prof Dr dr Teguh Aryandono, (Dean of Faculty of Medicine, UGM)

Community engagement

Cairns field trial update

Follow our progress
www.eliminatedengue.com/project/
australia/progress

Australia - Members of a local garden club visit the 
Mosquito Research Facility in Cairns.

Support from householders, community 
groups and other stakeholders is 
critical for our research. We encourage 
communities to become actively 
involved in our work and provide 
opportunities to share all views and 
concerns. We do not undertake release 
activities without community support.

Vietnam - An ED team member shows students 
from a local primary school mosquito breeding sites.

Cairns Field Trial Update
June 2013

E: cairns@eliminatedengue.com 

www.eliminatedengue.com
Contact us for more information 

Ph: 1800 811 054
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Wolbachia monitoring - 5 June 2013

Trial site        has increased from 72% to 81%

Trial site        has increased from 84% to 89%

Trial site        has decreased from 86% to 85%

Protect yourself:  We encourage everyone in 
Cairns to continue to protect themselves from 
being bitten by mosquitoes as they normally would.

1

2

3

The Eliminate Dengue research program began its third 
 eld trial in January 2013 to see if Wolbachia – a natural 

bacterium that reduces a mosquito’s ability to transmit 
dengue – could establish in the inner suburbs of Cairns. 

From January to April, we released Aedes aegypti mosquitoes 
that carried Wolbachia in areas of Edge Hill, Whit  eld, Westcourt 
and Parramatta Park. We have seen promising results in all 
three  eld trial sites, as more than 80% of mosquitoes we have 
collected carry Wolbachia.

The onset of the dry season means our traps are now 
catching low mosquito numbers across all  eld trial sites, 
making accurate results harder to obtain. For this reason, 
we may not publish our next  eld trial update until the end 
of the year, when mosquito numbers increase with the 
return of the wet season. In the meantime, we will continue 
our Wolbachia monitoring program.

For more information or to join our mailing list, email us at 
cairns@eliminatedengue.com or call 1800 811 054.

www.eliminatedengue.com/project/australia/progress
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In June members from the Eliminate Dengue China project met with the Institute 
for Control of Agrochemicals (ICAMA), Ministry of Agriculture in Beijing to discuss 
the regulation and introduction of Wolbachia mosquitoes into China, which is being 
considered as a type of biological pesticide, as is the case under Australian and 
United States legislation.

The meeting provided a forum for consultation while a formal application, submitted 
by the Eliminate Dengue China project for a research use permit to undertake a pilot 
release of Wolbachia Aedes albopictus was under review. The project team were able 
to present an overview of the research in China and the Wolbachia dengue control 
approach, as well as biosafety information and risk assessment processes undertaken 
in both Australia and the USA. Attendees especially appreciated the safety and 
scientifi c merit of the Wolbachia-based vector control approach.

Contact us

Phone: +61 3 9905 0243
Email: contact@eliminatedengue.com

The Eliminate Dengue research 
program is a not-for-profi t, 

international collaboration led from 
Monash University, Melbourne.

Our research is funded by:

• The Foundation for the National 
Institutes of Health through the Grand 
Challenges in Global Health Initiative 

of the Bill & Melinda Gates Foundation
• Yayasan Tahija, Indonesia

• The Australian and Queensland 
Governments

• The Brazilian Government
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While the Eliminar a Dengue: Desafi o Brasil laboratory team has been busy rearing 
local mosquitoes, collected from the potential fi eld sites, with Wolbachia; the 
community engagement and entomology teams have been active in the four suburbs 
of Urca, Tubicanga, Vila Valqueire and Jurujuba (pictured above).

Residents in all communities are showing encouraging support for the research and 
a possible fi eld trial mid-2014. Any trial in Brazil would only proceed with regulatory 
approval, which will consider potential impacts on the environment and agriculture, 
and the health and lifestyle of residents, as the Eliminate Dengue projects did in 
Australia and Vietnam.

Strong community support

Regulating Wolbachia

BRAZIL

CHINA
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In the media

Follow international media coverage 
about our work www.eliminatedengue.
com/progress/index/type/news

Publications

Dietary Cholesterol Modulates Pathogen Blocking by
Wolbachia
Eric P. Caragata1,2, Edwige Rancès1, Lauren M. Hedges2, Alexander W. Gofton1, Karyn N. Johnson2,

Scott L. O’Neill1,3, Elizabeth A. McGraw1*

1 School of Biological Sciences, Monash University, Melbourne, Victoria, Australia, 2 School of Biological Sciences, The University of Queensland, Brisbane, Queensland,

Australia, 3 Institute of Molecular Biosciences, The University of Queensland, Brisbane, Queensland, Australia

Abstract

The bacterial endosymbiontWolbachia pipientis protects its hosts from a range of pathogens by limiting their ability to form
infections inside the insect. This ‘‘pathogen blocking’’ could be explained by innate immune priming by the symbiont,
competition for host-derived resources between pathogens and Wolbachia, or the direct modification of the cell or cellular
environment by Wolbachia. Recent comparative work in Drosophila and the mosquito Aedes aegypti has shown that an
immune response is not required for pathogen blocking, implying that there must be an additional component to the
mechanism. Here we have examined the involvement of cholesterol in pathogen blocking using a system of dietary
manipulation in Drosophila melanogaster in combination with challenge by Drosophila C virus (DCV), a common fly
pathogen. We observed that flies reared on cholesterol-enriched diets infected with the Wolbachia strains wMelPop and
wMelCS exhibited reduced pathogen blocking, with viral-induced mortality occurring 2–5 days earlier than flies reared on
Standard diet. This shift toward greater virulence in the presence of cholesterol also corresponded to higher viral copy
numbers in the host. Interestingly, an increase in dietary cholesterol did not have an effect on Wolbachia density except in
one case, but this did not directly affect the strength of pathogen blocking. Our results indicate that host cholesterol levels
are involved with the ability of Wolbachia-infected flies to resist DCV infections, suggesting that cholesterol contributes to
the underlying mechanism of pathogen blocking.
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Introduction

Wolbachia are maternally inherited bacterial endosymbionts that

naturally infect an estimated 40% of all arthropod species [1].

They are primarily known for their manipulation of host

reproductive biology, particularly through the phenotype of

cytoplasmic incompatibility (CI), which facilitates the spread of

the symbiont through wild populations [2]. Some Wolbachia strains

manipulate their hosts in other interesting and useful ways, such as

through the phenotype known as pathogen blocking, which limits

the ability of many pathogenic viruses, bacteria and nematodes to

grow in the host [3],[4],[5],[6],[7],[8],[9]. The phenotype has

been well characterised in Drosophila fruit flies where it was

originally discovered. Blocking occurs against many species of

naturally pathogenic viruses including Drosophila C virus and

Flock House virus [5],[8],[10],[11]. The effect typically involves a

delay in virus-induced mortality for Wolbachia-infected flies, with

the strength of the effect varying by strain and pathogen type

[8],[10]. For some strains this is also accompanied by a delay in

virus accumulation, although this is not required to delay mortality

[10]. Stronger blocking occurs in strains that grow to high density,

with lower density strains having little effect [10]. Together these

factors imply that Wolbachia can cause interference with pathogen

replication.

Pathogen blocking has also been well studied in mosquitoes

because of their role as disease vectors. Here the effect differs from

Drosophila in that many key vector species are naturally uninfected

by Wolbachia, and the strength of the blocking effect is measured in

terms of its impact on viral replication and transmission rather

than host survival. Several naturally uninfected species, including

the dengue vector Aedes aegypti, have been transinfected with

Wolbachia strains from other organisms, including wMelPop and

wMel, both originally from D. melanogaster [12],[13]. These strains

produce a strong blocking effect and inhibit the replication of

dengue virus (DENV), Chikungunya virus, the filarial worm Brugia
malayi and the model malaria parasite Plasmodium gallinaceum
[3],[6],[7],[13]. A strong level of pathogen blocking also leads to a

greatly decreased presence of DENV in mosquito saliva

[3],[7],[13], which provides a means to reduce disease transmis-

sion to humans. Wolbachia strains that induce CI and pathogen

blocking can be used to invade and replace uninfected mosquito

populations [14]. The success of this strategy hinges on a strong

blocking phenotype persisting in the field; consequently it is critical

to determine how Wolbachia cause pathogen blocking.

Since its discovery, several hypotheses have emerged to explain

the mechanistic basis of pathogen blocking. The first posits that the

presence of the symbiont activates the insect’s innate immune

response, priming the host for its subsequent interaction with the
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