Supplementary Figure 1: Workflow and tools for network construction and analysis in MicroSSNet
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Supplementary Figure 3: Effects of different coefficients of variation on the sensitivity of the ssPCC.

Supplementary Figure 4: a, Optimal cluster number (K = 14) was selected based on maximum average silhouette width (ASW) across K = 2–30. b, Principal coordinates analysis (PCoA) of 39 post-altitude samples based on cosine dissimilarities of SSN edge-weight profiles. Colors indicate different clusters identified by PAM clustering using the optimal K = 14, as determined by average silhouette width. c, Aggregated network (Pearson) across 39 human gut samples, red taxa indicate changes also supported by at least one SSN; black taxa indicate changes observed only in the aggregated network. Red edges represent positive correlations, and blue edges represent negative correlations.

Supplementary Figure 5: a, PCoA visualization based on abundance profiles. b, PCoA visualization based on SSN node-weight features. c, PCoA visualization based on SSN edge-weight features. d, Boxplot showing AUC values for different models (from left to right: KNN, LASSO, RF, SVM, XGB) on the same training, validation, and test sets, with Wilcoxon paired comparison. e, Distribution of differential nodes based on single-sample network properties and abundance. f, Results of nested 5×5 outer cross-validation using XGB, with Wilcoxon paired comparison for AUCs.

Supplementary Figure 6. Visualization of MicroSSNet’s Aggregated Network Analysis Results
a, Visualization of the domain network. Different node colors represent distinct clustering modules, with modules having fewer than five nodes colored gray. b, Visualization of the bipartite network incorporating fungal ITS data. The green nodes represent bacteria, the blue nodes represent fungi, and the red nodes indicate bridging nodes that connect bacteria and fungi. Additionally, the predictability of each node was calculated, with the color intensity of the outermost circle around each node indicating its predictability. c, Visualization of the Zi‒Pi module. The Zi-Pi value for each node was calculated and visualized according to the thresholds for node types. d, Visualization comparing the complexity of the warming group to that of the control group. e, Visualization comparing the robustness of the warming group to that of the control group. f, Visualization comparing the vulnerability of the warming group to that of the control group.
