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DS cell responses are noisy
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DS cell responses are noisy + noise is correlated from cell to cell
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How does correlated noise impact sensory coding?
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How does correlated noise impact sensory coding?

uncorrelated correlated

Correlation can
degrade signal
encoding.
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How does correlated noise impact sensory coding?
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How does correlated noise impact sensory coding?

What happens in DS cell circuit,

and why?
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Population view of DS cell responses - (idealized!)
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Population view of DS cell responses - (idealized!)
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Population view of DS cell responses - (idealized!)

Signal direction: tangent to sphere
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Population view of DS cell responses - (idealized!)
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spike count

Bar Direction (°)

cell 2 spikes

SAY ... are two possibilities. Noise
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Response noise in DS cell pairs
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Response noise in DS cell pairs ... is largely radial.

What are the underlying
circuit mechanisms?
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Paired alternating voltage clamp experiments: conductance correlations
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Jon and Fred do intracellular recordings
which yield simultaneous
measurements of exc and inh, in both
cells. That yields key statistics:
covariance among all possible
conductances within and between cells,

and how these depend on stim. This
leads to following model

cf. Cafaro and Rieke ’11




Paired alternating voltage clamp experiments: conductance correlations
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exc and inh pathways for each cell.
Along way, multipled by stim-dependent
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response (as for exp nonlin).
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Paired alternating voltage clamp experiments: conductance correlations
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Common input model produces radial variance

Inhibitory Excitatory Inhibitory Excitatory
input input input input

\®/ \@/



Common input model produces radial variance
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Common input model produces radial variance
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Common input model produces radial variance
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Common input model produces radial variance...
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Common input model produces radial variance...
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Summary

- ON-OFF direction selective RGCs give noisy, correlated
spike responses

* Intracellular recordings suggest a common input
circuit model

 This circuit model
— orients noise in radial direction
— separates noise from signal, improving coding accuracy
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