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5. Retinal spike bursts encode multiple quantities in a time-compressive manner

Toshiyuki Ishii‘?

Spike bursts, generated by neurons in many parts of the
brain, are assumed to encode a single time-varying quantity.
Supporting this idea, bursts generated by retinal ganglion
cells encode the stimulus amplitude using the number of
spikes. We found, however, that the combinations of
interspike intervals (ISls) of retinal bursts differ depending on
the preceding visual stimulus. When a burst has three spikes,
the two ISlIs encode two independent aspects of the stimulus.

Although of only a few milliseconds' duration, the ISls

[—U—F]

Tomonori Manabe® and Toshihiko Hosoya'(*RIKEN Brain Science Institute)

encode stimulus features extending to hundreds of
milliseconds. Further, these burst patterns are accurately
transmitted to the lateral geniculate nucleus. Spike bursts in
single retinal ganglion cells therefore transmit at least three
time-varying quantities, with the conveyed message
compressed in time by two orders of magnitude. These results
raise the possibility that neurons in many brain areas
information

communicate multiple, as-yet unidentified

components using burst patterns.

Burst: Brief bursts of high-frequency spikes, typically composed of a few spikes generated within tens of milliseconds separated

by much longer periods of silence.
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