Age Distribution by TSC and HCA Clusters BM Number by TSC and HCA Clusters
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Supplementary Figure S1. Comparison of cluster characteristics using both unsupervised
methods. Distributions of age, BM number, KPS, and ECM-positive rates are shown across
TSC clusters (x-axis), color-coded by HCA membership. This visualization highlights similarities
and differences in patient stratification between TSC and HCA.
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Supplemantary Figure S2. PCA-based visualization of cluster separation for (A) Two-Step
Clustering (TSC) and (B) Hierarchical Cluster Analysis (HCA). The plot shows the distribution
of patients in the two-dimensional space defined by the first two principal components
derived from age, number of brain metastases, KPS, and ECM status. Color represents cluster

membership. While some overlap is observed, both methods demonstrate distinguishable
group structures.



