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Figure S1. Example images of cells captured using the high-speed super-resolution microscopy SoRa. (a) Untreated cells under 
various staining conditions. (b) VPA-treated cells under various staining conditions. 
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Figure S2. Examples of nucleus segmentation by Mask RCNN. The varied color schemes represent different nucleus that have been 
segmented. (a) Example segmentation result from an untreated cell image. (b) Example segmentation result from a VPA-treated cell image. 
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Figure S3. Two additional models employed in this study. (a) 9Conv+Avg+1F model, which includes an average pooling layer. (b) 
17Conv+Avg+1F model, also featuring an average pooling layer. (c) Performance of these two models. 
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Figure S4. Overview of CAM heatmap processing and puncta segmentation methods. (a) Workflow for processing Score-CAM 
heatmaps, including alignment to fitted nuclear ellipses for generating average heatmaps. (b) Procedure for calculating nuclear periphery 
enrichment (Methods). (c) Examples of puncta segmentation results for CTCF (top) and H3K27ac (bottom), with corresponding puncta 
centroids indicated. 
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Figure S5. Overlap between differentially expressed genes (DEGs) and differential H3K27ac ChIP-seq peaks analyzed by permutation test 
using RegioneR. (a) DEGs and differential H3K27ac peaks. (b) Down-regulated DEGs enriched in lost peaks (peaks with significantly 
higher enrichment in untreated cells). (c) Up-regulated DEGs were enriched in gained peaks (peaks with significantly higher enrichment in 
VPA-treated cells). The x-axis represents the number of overlapping sites, and the y-axis represents the probability density, showing the 
estimated null distribution from 1000 permutations of randomly selected regions from the two region sets. The red vertical line indicates 
the significance threshold of p = 0.05. The green line denotes the observed number of overlapping regions (p < 0.001). 
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b Down-regulated DEGs to lost H3K27ac peaks
p < 0.001, z-score: 20.487, no. of permutations: 1000
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c Up-regulated DEGs to gained H3K27ac peaks
p < 0.001, z-score: 9.586, no. of permutations: 1000
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Figure S6. Image-based nuclear features and chromatin puncta overlap of VPA treatment in HEK293T cells. (a). Score-CAM heatmap 
metrics of nuclear intensity (left) and nuclear periphery enrichment (right) for H3K27ac-only, CTCF-only and Hoechst-only models. (b) 
Original image metrics of nuclear intensity (left) and nuclear periphery enrichment (right) for H3K27ac-only, CTCF-only and Hoechst-only 
models. (c) Puncta overlap ratio based on H3K27ac-anchored puncta (left) and CTCF-anchored puncta (right). 
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Figure S7. Image-based nuclear features and chromatin puncta overlap of RTT in iPS cells. (a). Score-CAM heatmap metrics of nuclear 
intensity (left) and nuclear periphery enrichment (right) for H3K27ac-only, CTCF-only and Hoechst-only models. (b) Original image metrics 
of nuclear intensity (left) and nuclear periphery enrichment (right) for H3K27ac-only, CTCF-only and Hoechst-only models. (c) Puncta 
overlap ratio based on H3K27ac-anchored puncta (left) and CTCF-anchored puncta (right). 


