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dengue fever – a global unmet  
health challenge 

50 -100 million cases pa, increasing 
$5 Bn burden of cost 
Aedes aegypti: alien invasive species in most countries 
Symptoms – joint/muscle pain ‘Breakbone fever’ 
Severe form Dengue Haemorrhagic Fever (DHF) 
No specific medication or vaccine yet 
Same vector – Chikungunya, Yellow Fever and Zika viruses 

“Today, dengue ranks as 
the most important 
mosquito-borne viral 
disease in the world. 
Everywhere the human 
and economic costs are 
staggering” 
Dr Margaret Chan, 2012 
Director General, WHO 



dengue control 

WHO 

“We seek to enable communities to safely 
address local ecological problems without 
imposing their choices on others” 



Sterile Insect Technique 
“Sterility” 
Radiation [cost, fitness, escape hazard] 
Chemicals [environmental hazards] 
Wolbachia [escape hazard (females)] 
Genetic engineering [?] 
 
 



mosquito reproduction 



genetic control 



RIDL – “genetic sterility” 
RIDL insects are genetically sterile 
Repressible 
Release homozygous males 

 
 
 
 
 

X X 

Bi-sex lethal 
 
 
 
 

Female-specific lethal 
 
 
 
 Time of death 

 
 
 
 

Thomas et al. 2000 Science 287: 2474-6 
 Gong et al. 2010 Nat Biotech 23: 453-6 

Fu et al. 2007 PNAS 107: 4550-4 
Wise de Valdez et al. 2009 PNAS 108: 4772-5 

Bias inheritance so that >50% of males inherit? 



cage suppression trials: fruit flies 

Introduction of  
fsRIDL males 

Introduction of  
fsRIDL males 

Medfly 

Olive fly 

Leftwich et al. Proc Roy Soc B 2014 281:20141372  
Ant et al. 2010 BMC Biology 10: 51 
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cage suppression trials: fruit flies 

Harvey-Samuel et al. 2014 Evol. Appl. 7:597-606 
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bringing new technology to the field 
No tetracycline 

With tetracycline 



presentations 



TV and radio 



local festivals 



house visits 

house visits and aspiration

100 m

N

Visited houses 
Closed/uninhabited houses 
Uninhabited areas
Treatment area boundary

Houses Visited in Door to Door communication campaigns + Routine monitoring 



survey 

Question Itaberaba Mandacaru 

Yes / No 
(%) 

Yes / No 
(%) 

Do you know/have heard about PAT? 84 / 16 94 / 6 
Do you know if releases occurred in this area? 94 / 6 97 / 3 
Did the releases impact your routine? 13 / 87 4 / 96 
Do you believe the project can help mosquito control? 91 / 9 97 / 3 
Did the visit of PAT agents to your home bother you? 1 / 99 1 / 99 
Do you understand the results of PAT? 66 / 34 84 / 16 
Do you want PAT to continue with releases in this community? 97 / 3 98 / 2 
Are you aware that other measures for mosquito control are 
needed? 

99 / 3 98 / 2 

Source: Capurro et al IJRR 2016 



survey 

Question Itaberaba Mandacaru 

Yes / No 
(%) 

Yes / No 
(%) 

Do you know/have heard about PAT? 84 / 16 94 / 6 
Do you know if releases occurred in this area? 94 / 6 97 / 3 
Did the releases impact your routine? 13 / 87 4 / 96 
Do you believe the project can help mosquito control? 91 / 9 97 / 3 
Did the visit of PAT agents to your home bother you? 1 / 99 1 / 99 
Do you understand the results of PAT? 66 / 34 84 / 16 
Do you want PAT to continue with releases in this community? 97 / 3 98 / 2 
Are you aware that other measures for mosquito control are 
needed? 

99 / 3 98 / 2 

Source: Capurro et al IJRR 2016 



RIDL is effective in multiple settings 

[unpublished data redacted] 



Self-limiting or self-sustaining/invasive? 

Introduced trait: 
• Fitness load: “population suppression” 
• Other gene, e.g. reduced ability to transmit a 

pathogen: “population replacement” 

Alphey 2014  
Ann Rev Entomol 

CRISPR/Cas9 



Self-limiting or self-sustaining/invasive? 

Alphey 2014  
Ann Rev Entomol 

Common features:  
• extremely species-specific, minimal direct off-target effects 
• self-dispersing, target-seeking control agent 

CRISPR/Cas9 

Release rates (~cost) 
Environmental persistence (reversibility) 

Invasion probability 

High release rates 
Low persistence  
Low invasion probability 

Low release rates 
High persistence  

High invasion probability 

“We seek to enable communities to safely 
address local ecological problems without 

imposing their choices on others” 



local drives – “daisy drives” 

Basal element (C) does not drive.   
Each subsequent element drives only in presence of previous one 
 
Element C therefore acts as “licensing factor” or “tether” for entire system 

Noble et al 2016 bioRxiv 
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