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Facilitating Ae. aegypti transmitted arboviruses . . . 

• Lack of effective mosquito control 
 

• Collapsed public health infrastructure 
 

• Unplanned Urbanization 
• Habitat for mosquitoes 

 

• Pesticide resistant vectors 
 

• Economics, politics, etc. 

 

• No vaccines or effective treatment 



What is Wolbachia? 

• Naturally occurring bacteria 

• Lives inside insect cells 

• Transmitted from parent to 
offspring through the insect’s 
eggs 

• Cannot be transmitted to warm-
blooded animals 

• Safe for humans, animals and 
the environment 

 

INSECT SPECIES 
HAVE WOLBACHIA 

Aedes aegypti 



The Eliminate Dengue Program (EDP) 



Wolbachia 

Wolbachia 

The wMel strain of Wolbachia reduces transmission of DENV 
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EDP Sites around the World 



Can the wMel strain of Wolbachia reduce transmission of viruses 
related to DENV in Aedes aegypti? 



Vector-Virus Interactions in the Laboratory 

Wolbachia-infected Ae. aegypti  
From Colombia (wMELCOL) 
 

wMELCOL + ZIKV WT + ZIKV 

Harvest: 
Bodies 

Legs 
Salivary Secretions 

 4, 7, 10 d PF 
 

Screen for infectious 
virus via Plaque Assay 

 

ZIKV strain PRVABC59 (Puerto Rico) 

Wild-type Ae. aegypti from Colombia (WT) 
 
 

Bloodmeal titer 6.02 log10 PFU/ml 



The wMel strain of Wolbachia blocks transmission of ZIKV 

n= 20 

n= 20 

n= 30 

*, p<0.05 
**, p<.01 
***, p<0.001 
Exact unconditional test 

Aliota et al. (2016) Sci Reports 





Vector-Virus Interactions in the Laboratory 

wMELCOL + CHIKV WT + CHIKV 

Harvest: 
Bodies 

Legs 
Salivary Secretions 

7 & 14 d PF 
 

Screen for infectious 
virus via Plaque Assay 

 

Wolbachia-infected Ae. aegypti  
From Colombia (wMELCOL) 
 

Wild-type Ae. aegypti from Colombia (WT) 
 
 

Bloodmeal titer 9.44 log10 PFU/ml 
CHIKV strain 99659 (British Virgin Islands) 

Aliota et al. (2016) PLoS NTD 



The wMel strain of Wolbachia reduces transmission of CHIKV 

Aliota et al. (2016) PLoS NTD 

*, p<0.05 
**, p<.01 
***, p<0.001 
Exact unconditional test 

*** *** *** 

*** *** 



Mosquitoes with Wolbachia released starting in May 2015 in Bello, Colombia 





Wolbachia is self-sustaining  after deployment  

• Wolbachia still at high levels in mosquito populations 
• No locally acquired dengue cases 

 



Next: Large Scale Wolbachia Release in Medellin 
(~2.5 million) 



Wolbachia biocontrol – effective and safe 

Australia 

• Cairns (2011-15): 17 field sites & 
41,899 population 

• Townsville (2014-16): 29 field 
sites & 90,000 population 

Vietnam 

• Central Vietnam (2013-15):  
1 field site & 3,250 population 

• Serological surveys (145 
volunteers) pre & post release – 
test for antibodies to Wolbachia 

• Implemented in over 50 communities (over 192,768 total 
population) 

• Large scale implementations > 5 million people over next 2 years 
 

Indonesia 

• Yogyakarta (2014-15): 4 field 
sites & 9,233 population 

• Serological surveys (100 
volunteers) pre & post release – 
test for antibodies to Wolbachia 
(results pending) 

Brazil 

• Rio de Janeiro (2015): 2 field 
sites & 3,621 population 

Colombia 

• Bello (2015): 1 field site & 44,765 
population 



In Summary…… 

• The wMel strain of Wolbachia blocks transmission of Zika virus in 
Aedes aegypti . 

• Also have reduced vector competence for dengue virus (Ye et al. (2015) PLoS 

NTD; Frentiu et al. (2014) PLoS NTD; etc. etc.) and chikungunya virus (Aliota et al. (2016) PLos 

NTD; van den Hurk et al. (2012) PLoS NTD). 

• Successful pilots undertaken now in 5 countries. 

• Large scale releases commencing in Colombia and Brazil and 
randomized trials commencing at two sites in SE Asia. 

• Community led, sustainable, cost effective intervention. 
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