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Supplementary Figures and Captions

Supplementary Fig. S1

Bipolar Reference Scheme (LFPg) for Microelectrode Array
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Reference scheme and representative data from a laminar microelectrode array. The local field
potential gradient (LFPg) is the first spatial derivative of the LFP, with each channel referenced

to its neighbor (directly below).



Supplementary Fig. S2

Raw power spectra across cortical layers
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Grand averaged raw spectral power across cortical layers. Before averaging, power was
normalized within subjects by dividing by the total amount of power from 1-40 Hz across all

channels.



Supplementary Fig. S3

Normalized power spectra across cortical layers in single subjects
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Delta/theta rhythms are generated in superficial cortical layers in 16 different regions/subjects.
Single participant plots of the power spectral density z-normalized within channels/columns.

Note that sub-10 Hz power is generated in superficial cortex across all participants. Note also

that subjects 2, 3, 7, 8, 9 and 16 had no interpolated channels.



Supplementary Fig. S4

Grand average interlayer coherence in canonical bands
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Slow rhythms are coherent within superficial cortex. (a) Grand averaged (n=16) interlayer
coherence in canonical bands. Note that coherence is maximal in the delta band and superficial
layers. (b) Single participant interlayer coherence in the delta/theta band. Slow coherence is

maximal within superficial contacts across all recordings.



Supplementary Fig. S5

ECoG Coherence vs. lateral dlstance
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Number of subjects with significant coherence as measured by within-subjects non-parametric
trial shuffling. (a) Percent of subjects (n=4) with significant coherence between ECoG contacts
for each intercontact distance and frequency. The proportion of subjects with significant
coherence decreases at high frequencies and distances. (b) Proportion of subjects with significant
coherence between laminar contacts at each interlayer distance and frequency. A pattern of
consistent coherence at short distances and low frequencies, very similar to lateral coherence, is

observed. To verify that this held within different behavioral states, we assessed coherence



separately within wakefulness (n=10) and sleep (n=12). ‘Unknown’ refers to periods in which
the patient’s state was not noted. (C) The percentage of subjects with significant delta/theta (.5-6
Hz) coherence for each contact pair within a single laminar array. Note that delta/theta is almost

always coherent throughout the laminar depth, particularly in superficial cortex. cortex.



Supplementary Fig. S6

a Single Subject Laminar-ECoG Coherencies
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(a) Coherence (frequency vs. cortical depth) of individual ECoG contacts with the laminar probe
in three individual participants (for Subj. 7 see Fig. 3). Slow activity measured by ECoG is
consistently coherent with supragranular LFPg measured by the laminar array. (b) Each panel
displays the coherence between a single ECoG contact in S15 and the 23 channels of the laminar

probe, from 1 to 25 Hz. All 64 ECoG channels are shown.



Supplementary Fig. S7
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Percentage of Contacts with significant ECoG-Laminar Coherence
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Statistical significance of ECoG-Laminar coherencies. (a) The average percentage of ECoG
contacts which are significantly coherent with each laminar contact in each frequency band (p <
.05, Bonferroni Corrected), averaged across 4 subjects. Note that superficial slow activity in
superficial layers is coherent with the greatest percentage of ECoG contacts (out of the closest 20
to the laminar probe). (b) The significance of coherence between a laminar probe and
macroelectrode recordings within the hippocampus and the cortex (n=1). Hippocampo-Cortical

and Cortico-Cortical coherence are significant within similar layers and frequencies.



Supplementary Fig. S8

Percent of Channels with Significant Modulation Index
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Summary statistical significance of phase-amplitude coupling analysis. The percentage of
subjects with significant PAC at each modulating/modulated frequency pair and channel within
each behavioral state (see Supplementary Fig. S3). Note that although the proportion of

subjects with significant PAC for a given channel was sometimes low, the percentage of subjects

in each state that had at least one channel with significant PAC ranged from 45 — 100 %.



Supplementary Fig. S9

Auditory Oddball Individual Subject Results
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Single subject results and statistical significance for the auditory oddball paradigm. As in Fig. 5
c-d, black lines limn clusters which are significantly different between conditions
(Nonparametric cluster test, p<.01). The evoked response (time-domain infrequent-frequent
average), ITPC values for infrequent targets, and delta-power differences between conditions are
plotted for Subjects 2-3 (see Fig. 5 for Subject 1). Note that delta-power is not plotted for

Subject 2, as no significant differences were observed.





