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Architecture of the olfactory periphery
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Measurements
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The combinatorial aspect
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The temporal aspect
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how do ORN response dynamics depend
on odor intensity and
on odor identity?



A framework to analyze ORN dynamics
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normalized

stimulus dynamics...

PID signal

500ms

T~ 3msS to 1sec

...depends on odor identity



stimulus dynamics...
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Transport equations are linear in the odor
concentration. Where does the dependency on
concentration comes from?

Surface interactions
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Tar; (5)

stimulus dynamics depend on
odor identity and concentration
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How do ORN response dynamics depend
on the intensity of a “fast” odorant?



concentration
dependent

Dependence on odor concentration
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The response dynamics of individual ORN exhibit
Invariance with respect to odor concentration
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What if there is a background?
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Response amplitude increases with stimulus intensity

Response dynamics exhibits some invariance to stimulus and
background intensity



normalized PID signal

Response to different odorants
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response function to slow and fast odors
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Fast odorant Slow odorant
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methyl butyrate stimulus (PID)
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Odor-dependent dynamics can shape ORN response to
mixtures of excitatory and inhibitory odorants.
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slow inhibitor
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How does the physiological response
depend on odor identity?
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How does adaptation affects the
response function?
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Compare ORN response at the beginning and end
of the flickering stimulus
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The nonlinear gain adapts.
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Implications for odor discrimination?
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Conclusions

One ORN responds with the same linear filter to many odorant. Filter
remains the same even when ORN adapted to background odorant.

Large differences in ORN dynamics are often just the result of a
convolution of large differences in stimulus dynamics with the neuron

We observe small (~10 ms) delays in ORN response to different
odorants.



Is this relevant outside of the lab?



Odor-dependent time scales are detected close
to surfaces
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Living on surfaces

Survival

Walking

Fruit flies spend a lot of
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Conclusions

One ORN responds with the same linear filter to many odorant. Filter
remains the same even when ORN adapted to background odorant.

Large differences in ORN dynamics are often just the result of a
convolution of large differences in stimulus dynamics with the neuron

We observe small (~10 ms) delays in ORN response to different
odorants.

Two worlds of olfaction:
« away from surfaces, transport is linear and stimulus dynamics is
mostly invariant with respect to identity.

* Near surfaces, nonlinear interactions destroy time coherence
between compounds

« Question: What happens to mixtures signals near surfaces? Is
identity of signal compromised by surfaces?
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physico-chemical properties of odors
determine odor “speed”
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