
Proteochemometrics
of olfaction

Draw me an odor!

J. Golebiowski



Survey on 7000 young adults

• ~50%  would rather lose their sense of smell than
give up access to technology, like laptops or cell
phones

McCann Worldgroup, The truth about youth, April 2011
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Androstenone intensity is
dependent on your genome!

Odorant Receptor 7D4
(OR7D4)



WM variant

RT variant



OR5A1 receptor affects perception of β-ionone



OR7M2 and OR14C36 : affect perception of pee after 
eating asparagus



Smells are symphonies of receptors
activation

• ~5 million odorants

• 400 receptor genes

• A percept is a combinatorial
activation of these 400 receptors



Molecular dynamics
decodes OR activation
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Activation mechanism as a benchmark for assessing agonists

Full-atom MD simulations, 0.12 milliseconds





Large scale G protein-
coupled olfactory receptor 
- ligand pairing

Xiaojing Cong

ProteoChemoMetrics of olfaction



Receptors sequence
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Proteochemometric workflow
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Yiqun Yu

Fudan Univ. Shanghai

Xiaojing Cong



Model performance 
on in vitro test sets

The subset of 60 residues performs 
better than the whole receptor



The information is mostly encoded
into the extended receptor pocket

• Hit rate 56% (assessed by in vitro functional assays on 96 
receptors).

• 54 new receptor-ligand pairs were discovered 
• 20 unknown receptors were deorphanized



Thank you
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Pr. Yiqun Yu
Fudan Univ. Shanghai

Dr. Xiaojing Cong

M. Jody Pacalon

Dr. Jérémie Topin


