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Figure 4. Electrode localization (A) and the mapping of the modulation index (B) as well as the
PPN-cortical coherence (C) in standard MNI space. (A) 3D reconstruction in coronal (top left),
sagittal (top right), and transverse (bottom left) views of all the recorded DBS leads using Lead-DBS
software. (B) The bipolar contacts close to the PPN in the MNI space tend to show higher gait-phase
related modulation index in alpha (8 - 12 Hz)} and beta (13 - 30 Hz) frequency bands, and the
modulation index in these two frequency bands were stronger compared with theta and gamma
frequency bands. (C) The imaginary coherence between PPN LFP and cortical activities (measured at
CzFz using EEG) averaged in the alpha frequency band was clustered close to PPN in the MNI space
and was strongest compared with beta, theta, and gamma frequency bands. (D) The same holds for
the imaginary coherence between PPN LFP and cortex EEG during gait. Black ovals indicate clusters
of larger values. The two rows show the results in two different views.
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Supplementary figure 1. Power spectral density and coherence between LFP and EEG. (A) Power
spectral density (PSD) of PPN activity (top), cortical EEG activity (middle), and imaginary coherence
(IC, bottom) between PPN and cortical EEG during rest while sitting (black) and rest while standing
(red) averaged across 7 PD patients (12 hemisphere). (B) PSD and IC during rest while sitting (black)
and stepping while sitting (blue) averaged across 4 MSA patients (8 hemispheres). Green rectangle
indicates significant difference based on a cluster-based permutation procedure.
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Supplementary figure 2. Averaged power modulation during stepping while sitting (n= 8 PPN of 4
MSA patients). (A)-(B) Power was modulated in both PPN LFP (A) and cortical EEG (B). (C)-(D)
Averaged power in alpha (green) and beta (purple) frequency bands, and the averaged force (orange)
relative to gait-phase in PPN (C) and cortical EEG (D).
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Supplementary figure 3. The strongest modulation effect in alpha band was more focused in the
ventral-rostral portion of the PPN while the strongest modulation in beta band was more widely
spatial spread in the dorsal-caudal PPN.
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