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Supplementary Materials and Method

CEA from DLPFC

EEG data were down-sampled to 1000Hz and segmented from -1000ms to 2000ms relative to
the onset of the TMS pulse. The data was then baseline corrected with respect to the pre-stimulus
interval -500 ms to -110 ms. EEG data were then re-segmented from 25ms to 2000ms. Thereafter,
the EEG data was digitally filtered by using a second order, Butterworth, zero-phase shift 1-55 Hz
band pass filter (24dB/Oct). In order to apply the same objective and subjective criteria to de-noise
data, the EEG recordings from all 5 sessions (PrePAS, Post0, Post 15, Post 30 and Post 60) were
concatenated together. Initially, EEG data were visually inspected to eliminate trials and channels
that were highly contaminated with noise. Then, an electrodes-by-trials matrix of ones was created
and assigned a value of zero if an epoch had: (1) an amplitude larger than +/- 150 uV; (2) a power
spectrum that violated the 1/f power law; or (3) a standard deviation 3 times larger than the average
of all trials. Additionally, electrodes were rejected if their corresponding row had more than 60% of
columns (trials) coded as zeros and epochs were removed if their corresponding column had more
than 20% of rows (electrodes) coded as zeros. Lastly, an independent component analysis (ICA)
(EEGLAB toolbox; Infomax algorithm) was performed to remove noise from the EEG data and data

was re-referenced to the average for further analysis.
To assess potentiation of CEA by PAS, first, the TMS evoked potential (TEP) for
each session was calculated by averaging the response over all epochs. Next, using the Hilbert
transformation, the area between 50-275 ms under the instantaneous amplitude of TEP was

determined. The first interval (i.e., 50 ms) was chosen because it represents the earliest artifact-



free data and the second interval (i.e., 275 ms ) was chosen to cover the activity of GABAg
receptors 2,
Theta Gamma Coupling
The analysis of coupling of theta-phase and gamma amplitude was performed on the time averaged
response of the TMS evoked potential of each participant using Matlab. The averaged signal was
first filtered into separate theta [4-7]Hz and gamma [30-50]Hz waveforms with a zero-phase shift
filter and thena Hilbert transform was applied to separate the phase and amplitude of the signal. The
gamma amplitudes were sorted into six bins (i.e., _180° to _120°, 120° to 60°, 60° to 0°, 0°-
60°, 60°-120°, 120°-180°) using the phase information of the theta wave and were then averaged.
Given that the angle values correspond to the cosine reference, the peak of the waveform falls at
zero degrees. An entropy based modulation index (MI) was used to quantify coupling: MI=[log(N)-
H(P)]/log(N)]
Where N is the number of phase bins, log(N) represents the entropy of a uniform distribution, P is
the relative amplitude distribution sorted according to phase bins, and H(P) is the entropy of the P
distribution, which is calculated as:
H(P)= -X"j=1 P(i) log [P()]

The relative amplitude distribution P for each participant was calculated by dividing the
amplitude of each phase by the sum of all amplitudes across bins. The maximum entropy for a
relative amplitude distribution happens when the amplitude is 1/N, which occurs when the
distribution is uniform. Given that an increase in coupling represents an increase of order, higher
coupling translates to lower entropy H(P). This in turn produces a high Ml value. The choice of the

post-PAS time-point for each participant was based on the maximum time of potentiation.
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