Non-synaptic interactions in the neural encoding of odorants:
US A good start is half the battle
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e ORNSs: phenomenological model, a first

In many 1nsect species, olfactory receptor neurons
(ORNs) are housed in hair-like sensilla mn a

two ORNs interacting
via NSI and their
projection neurons (PNs)

stereotypical manner. Each sensillum contains two or
more ORNSs of different types!

ORNss 1n the same sensillum interact without synaptic
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or functional?
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The hypothesis

.. : A) ORN response to an infinitely short odorant pulse (Green’s function) in
e Minimal spatio-temporal scales of odor plumes: order ) b Y pulse ( )

comparison to the linear filter in Martelli et al.°. B) Odorant concentration

of tens of millimetres/ milliseconds4 during random odorant pulses. C) ORN response to random pulses (B) for
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Odourants from the same source travel to gether in the the ORN model (in red) proposed in Martelli et al.” and for our model (blue).

same filaments, while odourants from separate
rces are 1n arate strands-. s : .

SOUTCES dic 1 5ep 5 ds * L e to a step input. The
® Insects recognize whether odours are present in a * model reproduces the
plume and whether or not they belong to the same : sigmoidal function

D _"Vm(” Vb5, /(015 4 b5 ) - * shown 1n

filaments'.

NSIs function: improve spatiotemporal resolution of

odour recognition’
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A) Strong NSI effect: Single source emits multiple

odorants that arrive in close synchronization; B) Weak NSI effect: Separate
sources, their concentrations are less correlated.
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ORN 1nput and response and PN response to three different stimuli - step,

ramp, and parabola - as described by Kim et al. (2015)8.
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