A Computational Model for Sensitivity to Fast Frequency Chirps in the Inferior Colliculus
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« Mammalian inferior colliculus (IC) neurons show remarkable sensitivity to direction and velocity « Auditory-nerve-fiber (ANF) inputs were instantaneous rates, generated using Zilany et al. (2014).  We describe a model for an IC cell with positive-velocity selectivity derived from an inhibitory
of periodic, fast, frequency sweeps (chirps) (Steenken et al., 2022) « Asimple direction-sensitive (DS) cell had two excitatory ANF inputs, one on- and one off- direction-selective (DS) input.
« Chirp-velocity tuning can be described by a rate-velocity function (RVF), based on responses to characteristic frequency (CF). The neuron fired when both inputs arrived within a time window » Possible sources of DS inhibition to the IC are octopus cells, which have both positive and
single chirps = E le IC (Aps) (Krips and Furst, 2009). negative selectivity (Lu et al., 2022). Octopus cells are sensitive to sequences of multi-frequency
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| ol | | | delay (tyy;;)- Inhibition reduced the probability of firing for a time window (4,.) following inhibition. channels that can be simulated using a Hodgkin-Huxley style model.
@ 100 | g : 2 100 1 gﬁo’ 1 « Excitatory and inhibitory strengths were controlled by the number of identical fibers, N,y and « The IC model here is limited by our coincidence-detector-based strategy, but serves as a proof-
% } %40 } % } §40. } My N1, respectively (Krips and Furst, 2009). of-concept for octopus-cell-based inhibition as the basis of chirp direction selectivity in the IC.
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| | | (via CN) vowels. Below, vowel responses of chirp-insensitive and chirp-sensitive IC models are compared.
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