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Hypothesis:  Associative and non-associative learning allows detection of relevant  

targets on top of background odors by modulating the balance among projection neurons



The antennal lobe, first olfactory neuropil in insects

Kirschner et al., JCompNeurol 2006 
Sachse & Galizia, J .of  Neurophysiology, 2002.

Mushroom bodies

Lateral protocerebrum

Antennal lobe

800 projection  neurons

4000 local neurons

160 glomeruli

Antenna

60.000 receptors



The antennal lobe, staining Projection neurons and Calcium Imaging
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Non-associative learning:

Does repeated unrewarded exposure to an odor change the 

relative weight of that odor in the representation of a mixture at 

the level of PNs? 
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Non-associative plasticity alters the perceptual quality of the mixture



Does appetitive learning to an odor enhance the representation 

of that odor in the representation of a mixture?

Unrewarded exposure to one of the components produces a shift in the 

representation of the mixture that makes it more similar to the novel odor and 

less similar exposed odor  
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Conditioning (10 trials)

(odor + sucrose) Test session

24 h
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Mixture prediction

Rmix = α Rhex + β Race  +  γ
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The prediction models obtained for control 

animals were used to predict the pattern for 

the mixture in trained animals
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How do changes in individual glomeruli affect the relative weight 

of the components in the representation of the mixture? 



Training: CS+      vs.           CS-
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How do changes in individual glomeruli affect the relative weight 

of the components in the representation of the mixture? 



Do changes alter the perception of the mixture?
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Increase the synaptic strength every time that the 

pre-synaptic side of an inhibitory synapse is active
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Experience dependent plasticity in the antennal lobe network might equip  

animals with a dynamical an adjustable filter to detect relevant cues
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