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How does adaptation affect population Adaptation reduces orientation information in V1 populations Adaptation influences on responsivity and
information? « Linear SVM classifier trained on unadapted data, then tested after adaptation to various variability
- Effects of visual adaptation on single V1 neurons have been orientation distributions (wBsvm somare: chang s in 201y -Adaptation reduced responsivity by approx. 50%
extensively studied * 48 simultaneously recorded units selected by rank ordering discrimination sensitivity (d) for each binary pairing - Effect of adaptation on responsivity assessed by adaptation index (Al)
) . ) « All classifications were performed as one-against-one binary comparisons, leave-one-out cross validation was as the mean ratio of post- / pre-adaptation spike rates across test orientations
+ Less is known about how adaptation affects population codes used whenever train & test populations were the same ) ) ]
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Methods & Materials: + Adaptation reduced classification performance in all adapted (9 fles, 400+ units, 35,000+ rils)
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Effects of adaptation were not mitigated by an ‘adaptation aware’ decoder
« Interleaved blocks of three conditions per session: 1 unadapted & 2 adapted; . ) )
~2.5hr/sessions ie. [Unadapt, Uniform, Single] —or— [Unadapt, Narrow Flank, Wide Flank] : C!aSSIerrS retrained on eaCh_ adgpted pOPUIatlon‘ then tested Trained on Tra.fned on Tr.afned on
with leave-one-out cross validation Unadapted  _ Uniform Single
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« 96 repeats per test orientation per condition
« Spike rates computed over a 300 ms time window, spanning 150—-450 ms after
test stimulus onset
« Orientation tuning and receptive field measurements were made before and/or + Suggesting the performance deficit is not only a matter of
after each experimental session information content, but also an inability to identify relevant
elements within the population.

» When trained on adapted populations decoders also unable to
recover information from unadapted population responses.
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» Responsivity was greatly reduced after Uniform
adaptation

* Overall distribution of adaptation indices
were similar across conditions
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Variability of adapted
populations increased 10-15%

Adapted Fano Factor

» Comparison of fano factor before and
after adaptation revealed modest
increases in variability
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« Fano factors between adaptation
conditions showed variability of adapted
populations to be impressively well
matched o
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+ Greater reduction in responsivity for units
tuned near center of narrow adaptation
distributions
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+ Responsivity index computed between Uniform/Single Wide/Narrow
narrow and broadly spaced distributions e ===
exposed finer tuning within adapted
populations
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Brief adaptation is potent,
reducing responsivity & modestly increasing variability

+ Adaptation reduces V1 population information about stimulus orientation, for a wide
range of adaptation distributions

+ Change in population information is not driven by changes in correlations

+ Detrimental effects of adaptation can not be overcome by an 'adaptation aware'
decoder

« Complimentary experiments with awake-behaving animals will help integrate
understanding of how neuronal population effects influence behavioral decisions



