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C. Edi et al (2012) Emerging Infectious Diseases 18, 9 

Striking resistance phenotypes evolving .. 

Why ? 
Target site + 

P450s + 

ABCs + 

other .. 



Cytochrome P450 associated with resistance  catalyzes cuticular 
hydrocarbon production: a mechanism that slows the uptake of 
pyrethroids, contributing to resistance and broadening the phenotype 

 

Balabanidou et al (2016) PNAS 33,  9268–9273  
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Vassilis Douris 

A single mutation confers striking insecticide resistance against 3 

different MoAs (Benzoylureas, buprofezin and etoxazole), which in 

fact share a common MoA (direct interaction with chitin synthase I)  

Resistance mutation conserved between insects and mites unravels the 
benzoylurea insecticide mode of action on chitin biosynthesis  
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Molecular analysis of resistance, 

provides markers for diagnostics 



But lack of clear links with decision making …. 

“Sophisticated” platform – multiple protocols  

Predictive value of target site mutations / markers?  

Markers for metabolic resistance? (RNAmarkers?)  

high cost:10 markers, the cost is approximately 15-20 

USD per mosquito !! (1500-2000 / population) 

Data interpretation more challenging 
 

Weetman and Donnelly (2015),  

Trans Roy Soc Trop Med Hyg 105,  

Accurate &early 

detection, 

mechanism,  

dried specimens  



Discriminating dose bioassays 
Detect presence of resistance 
Estimate proportion in the population 

 

 

Closer to operationally relevant data 

Quantitative CDC Bioassays 

Intensity of resistance (strength) 

 

Stick with bioassays only for IRM ? 

oNumber of mosquitoes, cross resistance,  

oLate resistance detection, no mechanism 

Maybe not …  

Molecular diagnostics are 

highly complementary tools, to 

support, and substantially 

improve, evidence – based IRM 



CYPs: Not always  predictable 

cross spectrum catalytic efficiency 

Insecticide  Class B. tabaci 

CYP6CM1 

Imidacloprid  

 

Neonicotinoids 

+++ 

Thiacloprid +++ 

Acetamiprid  No 

Thiamethoxam No 

Flonicamid Pyrid/carbox  ++ 

Pymetrozine Pyrid/azometh  ++ 

Spirodiclofen  Ketoenols 

Spiromecifen 

Spirotetramat 

Abamectin Macr. Lact. 

Bifenthrin Pyrethroids 

Cypermethrin no 

The Cytochrome P450 from B. tabaci 

metabolises imidacloprid and 

thiacloprid, but not acetamiprid or 

thiamethoxam; CYP6CM1 also 

metabolises pymetrozine (unrelated) 

Molecular diagnostic can detect underlying 
mechanism: an important evidence for IRM 



BIOKO Island: One of the most well organized vector 

control programs in Africa 

Use of Bendiocarb IRS for many years 
 

Rotation with pyrethroids, but what if resistance appears, can we plan 

Ace inhibitors IRS, even if bioassays don’t show resistance ? 
 
Molecular data for evidence based IRM: 

Is insensitive acetylcholinesterase (ace-1 R mutation) present 

in the island, even at very low frequency? 

Is resistance due to pyrethroid metabolisers, which also 

detoxify bendiocarb/OPs? 



Bioassays vs molecular diagnostics  

Highly complementary not mutually 

exclusive tools, which should both be 

used to support evidence based IRM 



Molecular assays: individual mosquitoes or pools? (for IRM)? 

~20% KDR S 

~75% KDR W 

~  5% KDR E  

? 
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LabDisk: sample-to-answer for monitoring the species 

ID, the infection status and the insecticide resistance 

profile (incl. metabolic) of mosquito pools.  

 

INFRAVEC2 – Horizon2020 

.. Please visit our poster .. 

Species ID,  

Infection status   

IR (target & metabolic)  

Mosquito 

pools 



Horizon 2020 

2016-2019  

Diagnosis Management 

Communication – Malaria 

Vector Control 

«Automated diagnostic platform, data 

management and communication tool,  for 

improving the impact of mosquito vector 

control interventions» 
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Introduction of new vector control tools & IRM 
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