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Hopf model simulations with N = 140 oscillators coupled with an average structural connectivity (across the three macaques), varying the

2 parameters global coupling (G) and noise (3). A: The mean of the kuramoto order parameter (KOP) quantifying synchrony. B: The standard deviation of the

3 KOP, as a measure of metastability. C: Redundant and synergistic matrices for G = 0.4 and three noise values.
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4 Figure 2. A: Correlation between the structural connectivity (SC) and the synergy. B: Correlation between the Euclidean distance (ED) and redundancy

5 per experiment and macaque. The y-axis values contain the Spearman’s rank correlation coefficient. The colors represent the control (non-TUS) and the two

6 experiments: SMA-TUS and FPC-TUS. We corrected by Bonferroni and effect size bigger than 0.8.
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7 Figure 3. Median modularity value (segregation) of the redundancy matrix, per macaque and experiment. The modularity detection algorithm includes one
8 free parameter, gamma, which controls the resolution of the clusters. Larger clusters are detected when gamma is between 0 and 1, while values greater than
9 one result in smaller clusters. Per each parameter gamma, we computed the Wilcoxon rank-sum test to compare controls and the experiment (second row:

10 SMA-TUS, first row: FPC-TUS). Te asterisk marks represent the significant differences (p-values corrected by Bonferroni and effect size bigger than 0.8).
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Supplementary matherials and methods

We simulated the brain activity using a supercritical Hopf bifurcation model (Stuart-Landau
oscillators)(Coronel-Oliveros et al., 2024; Deco et al., 2019). The following ordinary differential

equations define the dynamic per each node i:

dx;it) = a;a(t) = [23(1) =y ()] (1) — wiys(t) + G Z Mij (a5(t) — 3(t)) + Bni(t)
DD — a0 = [#20) = 20] 0) = i) + G 3 My () = i) + 1)

Where y(t) corresponds to the imaginary component, and the real component of the time series, x(¢),
simulated the BOLD-like signals. We set the oscillation frequency f; = 0.05 Hz for overall nodes and the
bifurcation parameter a = 2. The brain areas are coupled with the structural connectivity M (computed
as the average structural connectivities across the three macaques). G represents the global coupling, and
n;(t), with (3 the standard deviation, the external Gaussian noise. We ran 17 minute simulations with an
integration step of 100ms in the Euler-Maruyama integration scheme. The simulated time series were
band-pass filtered between 0.0025 and 0.05 Hz, as in the empirical data. We used the Python code to
simulate the Hopf model, freely available at:
https://github.com/carlosmig/StarCraft—-2-Modeling.git (Coronel-Oliveros et al.,
2024)
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