Supplemental Materials

EEG Coherence Recording & Data Reduction

All seven sites used the same experimental procedures and EEG acquisition hardware and
software. Each subject wore a fitted electrode cap (Electro-Cap Internationa Inc.; Eaton, OH)
using the 19-channel montage as specified according to the 10-20 International system [FPL,
FP2, F7, F3, FZ, F4, F8, T7, C3, CZ, C4, T8, P7, P3, PZ, P4, P8, O1, O2]. The nose served as
reference and the ground electrode was placed on the forehead. Electrode impedances were
aways maintained below 5 kOhm. The electrooculogram (EOG) was recorded from electrodes
placed supraorbitally at the outer canthus of the eye. Vertical and horizontal eye movements
were monitored to perform ocular artifact correction. EEG was recorded with the subjects seated
comfortably in a dimly lit sound-attenuated temperature-regulated booth (Industrial Acoustics
Company; Bronx, NY). They were instructed to keep their eyes closed and remain relaxed.
Subjects were aso cautioned not to fall asleep. Electrical activity was amplified 10,000 times by
Sensorium EPA-2 Electrophysiology amplifiers (Charlotte, VT), or Neuroscan amplifiers,
(Compumedics Limited; El Paso, TX) with a bandpass between 0.02 Hz to 50 Hz and recorded
using the COGA software system (Neurodynamics Laboratory, SUNY Downstate Medical
Center) running on Concurrent 5550 computers (Concurrent Computer Corporation, Atlanta,
GA). or the Neuroscan software system (Compumedics Limited; El Paso, TX) running on i86
PCs. The sampling rate was 256 Hz and the activity was recorded for 4.25 minutes (256

seconds).

EEG analysis was performed at SUNY Downstate Medical Center. A continuous interval

comprising 256 seconds of EEG data was used for analysis. Offline raw data were subjected to



wavelet filtering and reconstruction to reduce high and low frequencies (Bruce and Gao,
1994; Strang and Nguyen, 1996). The s12 wavelet was used to perform a 6 level analysis, and
the output signal was reconstructed using levelsd6 through d3. This procedure is roughly
equivalent to applying a band pass filter with a range of 264 Hz to the data. Subsequently, eye
movements were removed by use of afrequency domain method developed by Gasser (Gasser et
a., 1985, 1986). This method subtracts a portion of observed ocular activity from observed EEG
to obtain the true EEG, based on the difference between the cross-spectral values of trials with
high ocular activity and those with low ocular activity. Visual inspection of corrected data

confirmed satisfactory artifact removal characteristics.

In order to improve the localization of our signals, consideration was given to both the Laplacian
and bipolar data transformations. In our case, given that much of the data was recorded with the
International 10—20 system of electrode placement, which offers only 19 scalp electrodes, the use
of the Laplacian was ruled out. To reduce volume conduction and reference specific effects, a
bipolar transformation was used. We accepted the fact that bipolar transformations might reduce
coherences when the coherent activity extended across areas which were spanned by the
electrodes included in the bipolar pair (Essl and Rappelsberger, 1998). The data were software
transformed into 38 bipolar derivations formed by the subtraction of adjacent electrodes in both
lateral and sagittal orientations (Figure 1), and analyzed in 254 overlapping 2-second epochs by
use of a Fourier transform and windowed using a Hamming function to improve the accuracy of
the spectral results (Hamming, 1983). (We will use the following terminology: a derivation is a
single signal obtained either as the “raw” data from a single electrode or by subtracting the

signals at adjacent electrodes to obtain a bipolar derivation. A coherence pair is a pair of



derivations whose coherence is estimated, and called bipolar or monopolar depending on the
kind of derivation used in their estimate. A bipolar coherence pair is called sagittal or lateral
depending on the orientation of the two derivations, which is the same in any pair.) The
disadvantage of bipolar derivations for coherence estimates is that bipolar coherence pairs are
more sparsely distributed on the scalp than monopolar pairs athough this is partially
compensated for by the use of both sagittally and laterally oriented pairs for interhemispheric
coherence. We chose both interhemispheric and intrahemispheric pairs for examination, and for
the interhemispheric pairs, pairs in both sagittal and lateral orientation, forming three cases for
consideration. Only symmetrically placed derivations were used for the interhemispheric

coherence pairs.

The standard coherence calculation,
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and Xinis the Fourier transform of the signal in channel i at epochn, and ‘*’ indicates the
complex conjugate, was applied to each .5 Hz frequency bin, and the results were aggregated by
band and divided by bandwidth. Because of the overlapping time intervals, the number of epochs
used for calculating confidence intervals for the coherence estimates was set at 128. This is
conservative, since the averaging across frequency bands adds a dight additional element of

independence. The bands were set as follows: low theta= 3-5 Hz, high theta 5-7 Hz.






