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Supplement Figure 1: Hierarchical clustering and evaluation of cluster number in left-hand participants
A-B. Heatmaps with hierarchical clustering of targets based on scores for right-hand (A) and left-hand (B) tasks performed by left-handed participants. Only trials with no omissions were included in the analysis. The x-axis denotes the participant IDs and the y-axis indicates the target IDs. C–D. Evaluation of the number of clusters using multiple indices: Calinski–Harabasz index17, silhouette score18, and Davies–Bouldin index19. In this small cohort (n = 4–5), the indices exhibited unstable behavior compared with the right-handed group. In the non-dominant right-hand task (C), the Calinski–Harabasz index showed a gradual increase with the number of clusters, while the silhouette score fluctuated, and the Davies–Bouldin index reached a minimum at k = 6. In the dominant left-hand task (D), the Calinski–Harabasz index reached a local minimum at k = 5, whereas the Davies–Bouldin index showed a sharp improvement (decrease) at k = 5. These patterns likely reflect statistical instability and overfitting to individual variability owing to the limited sample size. The five-cluster solution was retained as an exploratory supplement to allow a qualitative comparison of spatial patterns with the main right-handed cohort.
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Supplement Figure 2: Spatial bias in left-handed participants
A. Spatial arrangement of the five clusters and their median scores in the right-handed task for left-handed participants. Left: frontal view; right: back view. B. Quantitative analysis reveals a progressive increase in scores across Clusters 1, Clusters 2/3, and Clusters 4/5 in the right-hand task (left). Although no difference was found between clusters 2 and 3 (middle), clusters 4 and 5 differed significantly (right panel). These spatial trends were broadly similar to those observed in right-handed participants. C–D. Similar patterns were observed in the dominant left-hand task, although the difference between Clusters 4 and 5 was not statistically significant. E–G. Polar and laterality analyses supported these observations. Although no significant differences were identified, polar analysis indicated higher scores in the right and back regions for both the right- (E) and left-hand (F) tasks, consistent with the right-handed results. Laterality analysis (G) illustrates the score differences between the right- and left-hand tasks. Targets with the lowest p-value (p = 0.13) are highlighted in the frontal view and marked on panel A with “R” or “L,” where “R” indicates a lower score in the right-hand task compared to the left-hand task, and vice versa. The spatial distribution of these advantages reveals a dissociation relative to a −0.2 m horizontal boundary, similar to the pattern observed in right-handed participants.
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