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Nature created two olfaction systems



Massive yet grossly underestimated global costs of 
invasive insects
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Targeting Insect Olfaction
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Quaternary structure of Insect OR

Butterwick et al., Nature, 2018



CAN WE IDENTIFY THE BINDING 
POCKET OF A COMPLEX 

MOLECULAR ASSEMBLY?



Binding Simulation

Homotetramer Dmel Orco



Binding Simulation / Results

22 independent simulations (31 μs)
288 000 atoms (ff14SB/lipid14/gaff2)



In Vitro evaluation Entry
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In Vitro evaluation Binding Site
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In Vitro evaluation Binding Site
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Translocation pathway in Orco

Pacalon et al., under revision



CAN WE PREDICT ACTIVATION OF 
A PROTEIN BY A MOLECULE 

WITHOUT A KNOWN PROTEIN 
STRUCTURE?



Cracking the Combinatorial Code of Olfaction

Combinatorial code 
of Olfaction

No experimental
structure for all ORs

The majority of Odorants-ORs pairs 
remains unknown

M. Lalis & M. Hladiš
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Please… chemist draw

me an odour!

✓MD simulations can predict 

✓ the potency of a ligand

✓ the influence of a point mutation

✓ Scalable approach to search for ligands without the 
need for known receptor’s structure.

✓ Numerical models can propose a response to the 
olfaction combinatorial code


