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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.




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. Analysis of simulated low-resolution image in Rett syndrome and control cells. (a) Comparison between original super-
resolution (SR) images and simulated low-resolution (LR) images. (b) Classification performance of the same CNN model applied to Rett
and control cells using LR data. Results are shown for models trained separately on each mutation line as well as for a combined model
trained across all lines. (c) Examples of puncta segmentation in LR images. (d) Quantitative analysis of nuclear puncta properties in LR
images compared to SR images.



