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Year Wolbachia ADAM Wolbachia ADAM

2014 KY KY

2015 CA KY,	CA,	NY KY,	CA

2016 CA CA,	FL EPA	Evaluation FL,		CA

2017 CA,			FL EPA	Evaluation Section	3? EPA	Evaluation

Ae.	aegypti	 Ae.	albopictus	



Autocidal Approaches 
 

Classical Genetics 
 (Female Killing Translocations, etc.) 
 
Classical Sterile Insect Technique via irradiation 
 
Wolbachia  
 Population replacement 
 Population suppression 
 
Genetic Modification 
 RIDL suppression 



Male mosquitoes are good at finding 
females 



Male mosquitoes don’t bite people… 

…or 
transmit 
pathogens 
that cause 
human 
disease  



Sterile Insect Technique 



 

Classical Sterile Insect Technique via Irradiation 
… several success stories in agriculture. 
 
• Screw Worm Fly 
• Mediteranean Fruit Fly 
• Pink Boll Worm 







Part I – Background Information; Wolbachia Characterization  



Wolbachia-based  
Strategies 

• Population Replacement 
• Release of Wolbachia infected females 

• Goal: NOT intended as a pesticide; no reduction of the  
                 Ae. aegypti population 

• Goal: infect local populations of mosquitoes with Wolbachia, 
which is intended to interfere with virus transmission 
 

 

• Wolbachia Suppression 

• Release of Wolbachia infected males 

• Goal: reduce mosquito densities with sterile male releases 
(similar to insecticides) 

• Aedes albopictus 

• Aedes aegypti 
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Self-sustaining 
Interference: Fitness Costs 

Other viruses? Potential virus selection 

Not self-sustaining 
(unless achieve elimination) 

Successful examples of SIT 

Wolbachia does not negatively effect male fitness 
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= Cytoplasmically incompatible 

We’re Done with Injections!! 















http://www.epa.gov/oppbppd1/biopesticides 

Regulatory Consideration – Wolbachia Microbial Pesticide 



Field Trial Logistics – 2016 Ae. aegypti  

Overnight 



• Mortality tracked with each shipment 
• Number of dead counted per tube 

WB1 Male Survival (Shipping) 
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WB1 Strain Male Competitiveness 



WB1 Clovis Trial: Year 1 Range Finding 

• Mark Release Recapture  (MRR) 

• Early May 

• WB1 Releases 

• Start of male releases: Late May 

• Produced in Lexington, KY 

• 40,000 WB1 males per week  

• 2 releases of 20k 

• Road release points 

• Release Area (~40 hectares) 

• 1k WB1 males/ha/wk 

• Monitoring  

• BG + AGO traps 

• Ovitraps 

Untreated 

Treated 



• Female Contamination 
• Inspection of shipping tubes 

• No females identified 
 

• Field Samples 
• Eggs from ovitrap samples 

• Larvae reared to adults and screened (PCR)  
for Wolbachia infection  
 

• Screened (PCR) BG samples for Wolbachia infection 
• Estimate WB1 ratio 

 

 





Ae. albopictus Lab Trials Field Cages 
Experimental 

Permit 
Replicated 
Field Trials 

Full 
Registration 

Ae. aegypti Lab Trials Field Cages 
Experimental 

Permit 
Replicated 
Field Trials 
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Registration 



Field Sites 
• Lexington, Kentucky 

• 20-40 sites 
• Monitoring since 2012 
• One BG trap per house 
• Two ovitraps per house 
• May - October 

 



2013 
2014 

2014 



Auto-Dissemination by Autocidal Males  

(ADAM) 



Pyriproxyfen (PFF) 

• Juvenile hormone analogue 

 

• Pupacide 
 



Ovi 1 

Ovi 2 

Ovi 3 

Ovi 4 

Ovi 5 

Ovi 10 

Ovi 6 

Ovi 9 

Ovi 7 

Ovi 8 

BG 1 

BG 2 

BG 3 

BG 4 

BG 5 

~3 Acres 





Bioassay Protocol 



Male BG Collection Data 

* = P < 0.05 

Treatment 

Control 



Bioassay Data 

* = P < 0.05 



Female BG Collection Data 

* = P < 0.05 



Aedes aegypti Distribution Map 



Aedes albopictus Distribution Map 



Lexington, Kentucky 

Robert ‘Bob’ Rose, PhD 


