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• Le système olfactif principal 
• Organe voméronasal et détection des phéromones 
• La perception des goûts 

Les sens chimiques 



GUSTATION 



Organisation anatomique de la perception du goût 



Les bourgeons du goût et papilles gustatives  



Organisation des bourgeons du goût 
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Bourgeons du goût: 
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Les saveurs du goût 



Bitter Sweet Umami 
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Les receptors du goût 



Transduction 
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Transduction 



Representation sensorielle sur la langue 



Gustatoray pathways in the human brain  



Gustatoray pathways in the rodent brain  



Gilbertson et al.  J Neurosci (2001) 

Codage de l’information sensorielle 



Codage de l’information sensorielle 

Mouse behaviour 

Mueller et al.  Nature (2005) 



Codage de l’information sensorielle 

Cortical neurons 

Stapleton et al.  J Neurosci (2006) 



Représentation sensorielle dans le cortex 

Vision Audition 



Location of the gustatory cortex in the rodent brain 
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• Changes in Reflectance upon activation 

• Functional Population Activity 

• Successfully used to establish spatial organization of other sensory areas 

• Good Spatial Resolution 

Methods – Intrinsic imaging 



Functional localization of the gustatory cortex 

Accolla, Bathellier, Petersen and Carleton. Journal of Neuroscience (2007) 27:1396-1404 



Signals are taste specific 



Represention des goûts dans le cortex 
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Gustotopic map in the taste cortex 



Gustotopic map in the taste cortex 



OLFACTION 



Organization of the human olfactory system 



Organization of the olfactory systems 

Photo: courtesy of Prof. Rodriguez (UNIGE) (Omp-TauLacZ) Tg mouse 
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Grueneberg ganglion 



Grueneberg ganglion 



Chemical senses receptors 



Vomeronasal receptors 



Organization of the olfactory systems 
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Transduction in the VNO 



Sexual behavior controlled by the vomeronasal organ 



Sexual behavior controlled by the vomeronasal organ 

 
A functional circuit underlying male sexual behaviour in the female mouse brain 
Tali Kimchi, Jennings Xu & Catherine Dulac 
Nature 448, 1009-1014 (2007) 



Organization of the olfactory system 



Organization of the main olfactory system 



Organization of the main olfactory system 



The main olfactory epithelium 



Sensory neurons in the main olfactory epithelium 



Sensory neurons in the main olfactory epithelium 



Organization of the main olfactory epithelium 



Transduction in the MOE 



Transduction in the MOE 



Transduction in the MOE 



Organization of the olfactory system 

The Nobel Prize in Physiology 
or Medicine 2004 

L. Buck R. Axel 

(M50-TauLacZ) Tg mouse 

~1000 olfactory 
receptors in mice 



Zonal organization 



Simplex and complex odors 



Odor detection in mammals 
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• One receptor is not 

specific of a single 
molecule 
 

• Different odors are 
detected by different 
sets of receptors 

 Olfactory epithelium 

Sensory neuron  

Chemodetection 



Odor coding = Combinatorial coding 



Imaging odor maps 
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IOS imaging of odorant evoked activity in the 
olfcatory bulb 



Functional organization of cortical regions 



IOS imaging of odorant evoked activity in single trials 
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Odor maps 
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Odor evoked glomeruli maps 
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Olfactory mediated behavior 



Organization of the olfactory system 



Anosmia: loss of the sense of smell 



Anosmia: loss of the sense of smell 

Mouse 

Human 



Anosmia: loss of the sense of smell 

Sensory neurons Mitral cells 



Olfactory bulb circuitry 
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Spatial patterns of odor mixtures measured by intrinsic 
Imaging are highly similar in trained mice  

Abraham et al. (2004). Neuron. 44:865-76 
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Behavioural assessment of olfactory performances 

Abraham et al. (2004). Neuron. 44:865-76 



Mice can discriminate odors in a single sniff 
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Abraham et al. (2004). Neuron. 44:865-76 
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Olfactory bulb circuitry 



Genetic manipulation of granule cell inhibition 



Granule cell inhibition modulate odor discrimination 

More inhibition Less inhibition 



Odor representation in the olfactory cortex 

Stettler and Richard Axel. Neuron (2009) 
  



Odor representation in the olfactory cortex 

Stettler and Richard Axel. Neuron (2009) 
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