Supplementary methods:


MRI data preprocessing
Preprocessing for the MS dataset with 260 volumes as well as for the OASIS-3 dataset with 160 volumes was performed using SPM 12 and the toolbox DPARSFA 4.429 and included removing the first two resting-state volumes to obtain steady-state magnetization, followed by realignment, brain extraction, co-registration of functional and structural data, nuisance regression using 6 head motion parameters of the current time point, 6 head motion parameters from the previous time point and the 12 corresponding squared items30, low-pass filtering (0.01 to 0.1 Hz) and spatial normalization with DARTEL31. In a further analysis, we matched the number of volumes in our MS dataset to the number of volumes in the OASIS-3 dataset by removing the first 100 fMRI volumes in the MS dataset to account for the effect of higher numbers of volumes on identification accuracies20. We repeated the preprocessing of the MS data with the now matched number of 160 volumes, resulting in three analysis groups: MS patients with 160 volumes, MS patients with 260 volumes, and healthy individuals from the OASIS-3 dataset with 160 volumes. 

Statistical analysis
To test for an effect of time or changes in WM lesion volume, PBVC or EDSS on the accuracy of the single-subject identification, we build logistic regression models, with the variables of interest as the independent variable and the binary identification result as the dependent variable and reported on the significance of the predictor variable. To assess differences in identification accuracies between the most and least affected cases (based on changes in WM lesion volume, PBVC or EDSS), we applied χ2 test. We used the Pearson correlation of observed and predicted scores to evaluate the predictive power of the model predicting clinical and cognitive measures34. To test for differences between resting-state network contributions to fingerprinting, we used one-way ANOVA with subsequent post-hoc Tukey tests.





Supplementary Figures:
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Supplementary Figure 1: Stable connectivity signatures and most distinctive edges during identification in MS patients with 160 resting-state volumes analogous to Figure 4. 
(a) Circle plots are arranged symmetrically, with the left half representing regions from the left hemisphere. Red lines indicate the 99.5th percentile of distinctive edges, i.e., connections that ranked highest in similarity and which consistently - averaged over all subjects - yielded the smallest difference between source and target session. The yellow shaded circle plot shows the connection signatures averaged over all intervals. (b) The number of distinctive edges split by different resting-state networks. DMN, FPN and SN consistently connect with more distinctive edges than all other networks.(c) Visualization of the stability of single edges. Edges are visualized according to their frequency of appearance in different intervals. The leftmost circle plot visualizes edges that are amongst the 99.5th percentile of most distinctive edges in one interval, the rightmost plot visualizes those edges that are amongst the 99.5th percentile of most distinctive edges in all five intervals. The bar plot below visualizes the distribution split by resting-state network.
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Supplementary Figure 2: Stable connectivity signatures and most distinctive edges during identification in healthy individuals with 160 resting-state volumes analogous to Supplementary Figure 2 and Figure 4. 
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Supplementary Figure 3: Intra-individual stability of the functional connectome over time measured either through the Pearson correlation or ICC.
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