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Fig. 1 Auditory stream segregation of alternating tone
sequence
(a) Perception of ABA-tone sequence. Depending on ITI
and AF, ABA-tone sequence induces either segregated
perception of A-tone and B-tone sequences (i) or integrated
perception of ABA-sequence (ii). (b) Psychometric
function in ITI- AF plane (van Noorden, 1975).
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Fig. 2 Neuronal representation of auditory stream

segregation by cell assembly hypothesis based on

interaction between neuronal ensembles
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Fig. 3 Performance of extraction of segregated stream
(a) Baseline training data, (b) Probability of “GO” response
as a function of AF in ABA-tone sequence.
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Fig. 4 Multichannel recording from auditory cortex of
rat
(a) Microelectorde array and schematic diagram where the
electrodes are inserted into the auditory cortex of rat. (b)
Schematic diagram of electrode insertion.
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Fig. 5 Identification of tonotopic map
(@) Frequency Response Area by PSTHs as a function of
test-tone  frequency and test-tone intensity.  (b)
Representative example of identified tonotopic map.
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Fig. 6 Development of multichannel recording of
auditory cortex from the awake rat
(a) Schematic diagram of recording chamber. (b) Frequency
specificity of tone-evoked MUAs and LFPs. (c)
Representative example of identified tonotopic map.
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Fig. 7 Similarity index of spatial patterns of gamma-band oscillation
(@) Sl of peak amplitudes of evoked response to A;and A, tone in ITI-AF plane in gamma band (70-90 Hz). Right inset represents Sl at
given AFs(A-A', B-B’ and C-C’ intheleft insgt). (b) Sl of induced PLV patternsto A, tone in I TI-AF plane in gamma band (70-90 Hz).
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Fig. 8 Characteritics of functional network under different ITI/AF conditions.

(a) Extraction method of functional connectivity based on phase synchrony between neuronal ensembles (b) Example of constructed
functional network. Left inset indicates a spatial map of PLV. Each edge represents the strength of PLV between an indicated pair of
channels. Right inset indicates the spatial map of extracted edges above the threshold. (c) Connectivity ratio matrix. (a) ABA-tone
sequence: (i) ITI, 100ms; and (ii) ITI, 200 ms. (b) B-tone sequence. (c) A-tone sequence. Upper panel, AF12; lower, AF 2. In each
condition, connectivity ratio matrices are presented for A1, B and A2 tones. The connectivity ratios are determined for all the pair of
CF groups, each of which corresponds to a given element of the connectivity ratio matrix. The CF groups are caterorized as follows;
CF 2.5 kHz, 1-6.4 kHz; CF10 kHz, 8-13 kHz; CF20 kHz, 16-25 kHz; CF 40 kHz, 32-50 kHz. An Asterisk indicates a pair with the
largest connectivity ratio in each tone. The connectivity ratio was defined for a given pair of CF groups as aratio of the number of
functional connectivity to the number of possible edges between recording sites with CF groups included in the given pair.
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Fig. 9 PLV statistics demonstrating selectivity to CF of
presented tone frequency under awake condition
(a) Median PLV histogram between CF groups with non
A-tone frequency. (b) Median PLV histogram between CF
groups where at least one CF group indicates selectivity to
A-tone frequency.
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(@) Median value of PLV histogram at each combination of
CF groups. Right inset indicates median PLV s between CF 20
kHz groups under different ITI/AF conditions. (b)
Spike-gamma phase relationship during interval of ITI after
A, tone onset. Adsterisks in inset indicate statistically
significant difference of mean value: p < 0.01 (two-sided
paired t-test).
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