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Supplementary Figure 1. Plots of the Functional Connectivity Dynamics (FCD) over time for 6 different time
points corresponding to different bifurcation parameters drawn from the optimal gamma function for each
condition. Results are shown for DMT and placebo, without perturbation (panel A) and with a perturbation
amplitude of 0.01 applied at the visual resting state network (RSN) (panel B) (DMT: dimethyltryptamine).



Supplementary Figure 2. Time-dependent effects of simulated perturbations indicate higher reactivity for
DMT vs. placebo for inter-network connections. To compute the inter-network FCD, the time series of the nodes
corresponding to each network were grouped, and afterwards were averaged to obtain a mean time series per
RSN. This resulted in six time series that were used to compute an FCD matrix. Given that the RSNs were
perturbed independently, this resulted in six perturbed FCD matrices which were used to calculate the reactivity.
In the left panel we show the reactivity normalized by the number of nodes in the corresponding resting state
network (RSN), for placebo (top) and DMT (bottom). Shaded regions of each line denote the standard deviation
of the reactivities . Left panel depicts the plots of the bootstrapped (nboot = 200) peak across time (χ(𝑡) χ
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for each RSN and three different external perturbation intensities ( ) (DMT: dimethyltryptamine).𝐹
𝑒𝑥𝑡

Supplementary Figure 3. The left panel compares the minima for the null-model (uniform function) and the
gamma model when analyzing the entire FCD. The right panel compares the minima for the null-model
(uniform function) and the gamma model when comparing only the elements of functional connectivity density
(FCD) post dose. The Kolmogorov Smirnov test shows no difference between models for the entire FCD in
either condition. For the post-dose FCD, the uniform model shows lower values for the placebo (PCB) vs. DMT
condition (DMT: dimethyltryptamine).



Supplementary Figure 4. Pearson correlation between the simulated Functional Connectivity (FC) and the
Structural Connectivity (SC) for the baseline period, i.e. the FC matrices were calculated for the time before the
infusion of DMT or placebo. The histograms were obtained across independent simulations of the model and for
every subject of the study in each condition. The average correlation between FC and SC is 0.303 0.008 and±
0.30 0.06 (95% confidence interval), for the simulations and subjects respectively (DMT:±
dimethyltryptamine).



Supplementary Figure 5. Histogram of empirical frequencies of regional fMRI time series that were used as
input for the simulations. The dotted vertical line indicates the convergence frequency of the simulated local
dynamics at the optimal choice of model parameters, which agrees with the average value of the empirical
frequencies (fMRI: functional magnetic imaging).

Supplementary Figure 6. Empirical functional connectivity density (FCD) matrices computed using the
coherence between fMRI time series. The i,j element of each matrix denotes the correlation between the
coherence matrices associated to times i and j, respectively.



Supplementary Figure 7. Correlation between window-based FC and the coherence empirical matrices. The
bold line denotes the mean value of the correlation between the FC matrix and the coherence, computed for
every time point within the same temporal window, i.e, each value in the plot is the average between each
window-based FC and all the coherence matrices within that time window. Shaded regions indicate the standard
deviation from the mean. (PCB: Placebo; DMT: dimethyltryptamine; FC: Functional Connectivity ).



Supplementary Figure 8. Synchronization and metastability between simulated and empirical data averaged
over n = 50 independent simulations for every pair of model parameters λ and β. Both metrics were calculated

as a relative distance between the corresponding simulated and the empirical observable, i.e., 𝑀 =
𝑂𝑠𝑖𝑚 − 𝑂𝑒𝑚𝑝

𝑂𝑒𝑚𝑝

, where M represents the distance metric, osim indicates either the synchrony (time average of Kuramoto order
parameter) or metastability (standard deviation of the Kuramoto order parameter) obtained from the simulated
data. Oemp denotes the corresponding empirical values. (PCB: Placebo; DMT: dimethyltryptamine).



Supplementary Figure 9. (A) Exhaustive exploration of the 2D parameter space for the Hopf model applied to
the baseline condition (i.e. before DMT infusion), averaged over 30 simulations for each parameter pair. The
colorbar indicates the Euclidean distance between the simulated and empirical FCD matrices. The global
minimum and the minimum corresponding to G=0.5 are marked with a red and yellow star, respectively. (B)
Euclidean distance as a function of the bifurcation parameter for the two coupling parameters indicated in panel
A. The inset shows the distribution of Cohen’s d effect size estimate between both choices of model parameters,
obtained using a bootstrap procedure with n = 1000 repetitions. No significant difference in the goodness of fit
was found between the two model parameter values (DMT: dimethyltryptamine).



Supplementary Figure 10. Violin plots of the normalized Euclidean distance (upper panel) and Pearson
correlation (bottom panel) between the empirical and simulated Functional Connectivity Dynamics (FCD) and
static Functional Connectivity (FC). As explained in the main manuscript text, model optimization was
performed using the Euclidean distance as the metric and the empirical FCD as the target. (PCB: Placebo; DMT:
dimethyltryptamine).


