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Adult neurogenesis

 Adult neurogenesis is a process dependent on sensory experiences
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Significant improvement of the discrimination abilities of perceptualy close odorants after repeated 
exposition to these same odorants(= enrichment).

Moreno et al ., PNAS, 2009 
Moreno et al ., J  Neuro, 2012
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Perceptual learning …

… specificaly improve discimination of 
learned odorants

… is associated with an increased density of 
newborn neurons in the granular cell layer …

… newborn neurons whose contribution to 
odor processing is increased …

… and newborn neurons who are necessary for this 
learning task.

Moreno et al ., PNAS, 2009 



• Simple perceptual learning 
paradigm = 1 pair of odorants

• Real olfactory environnement is more 
complexe = several pairs of odorants

Perceptual learning



1 – Discrimination performances of every couple of odorants
2 – Neurogenic correlate: newborn neurons density (BrdU) and cellular activity in 
response to the learned odorants (Zif268)
3 – Structural plasticity and specificity of newborn neurons: study of newborn neurons 
changing morphological traits as opposed to what happens in preexisiting neurons
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1 – Behavior:
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2 – Newborn neurons density:
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2 – Newborn neurons responsiveness:
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3 – Newborn neurons and preexisting neurons morphology:
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3a – Newborn neurons 
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3b – Preexisting neurons 
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Conclusion

Perceptual learning is associated with:

 Increased survival of newborn neurons independently of learning complexity

 Increased recruitment of newborn neurons to the processing of the learned 
odorants with increased of complexity

 Increased spines density at the apical and basal domains of newborn neurons
 For the simpler learning, only in Zif268-postive neurons
 For the more complex learning, in both Zif268-positive and negative 

neurons

 Increase spines density at the apical domain of preexisting neurons 
 Only for complex learning and in both Zif268-positive and negative neurons
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Conclusion
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Project at Cornell

1. Use the integrate and fire model from Licurgo’s papers and implement the 
neurogenesis aspect. 
1. Differences between preexisting and newborn granule cells
2. Activity regulated survival (derived from Chow’s 2012 paper)

2. Implement learning rules within the OB
3. Use natural stimuli (Leon’s glomeruli activation maps) to see if the model is 

able to decorrelate the precedent stimuli and how.
4. From the new model, derive hypothesis to be tested later on (spines type, 

influence of centrifugal inputs, of top-down processes …)
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