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Figure S1. In concordance with histopathological examination of H&E images that confirms presence of two major tissue
types (tumor and connective tissue), the spatial h-SNE segmentation maps of 3D MSI colorectal carcinoma data also
demarcate perfectly these two tissue types (a-b). (C) Average spectrum distribution for each of these two h-SNE clusters;
reflecting the intrinsic characteristics of their associated h-SNE landmarks.
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Figure S2. Analysis of 3D MALDI-MSI data of a mouse kidney using the HSNE. Selected landmarks in the HSNE embedding
show informative spatial structures, whereas the landmarks not selected in this embedding represent noise-related
structures.
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Figure S3. Spectral correlation distribution for each of the HSNE spatial segmentation maps of: a) renal cortex, b) renal

medulla, c) renal pelvis, and d) surroundings of renal pelvis.
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Figure S4. Visualization of the most co-localized 3D m/z features with respect to the associated HSNE spatial segmentation
maps of the 3D MALDI-MSI mouse kidney dataset. The projection of the 3D co-localized m/z feature visualizes the expression
across different X, Y, and Z planes.
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Figure S5. The HSNE spatial segmentation of one of the dominant foreground structures (structurel shown in Figure 4a)
identified by analyzing 3D MSI mouse pancreas data. Its spectral correlation distribution(b) revealed it is correlated with

spatially mass spectral noise (c).
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(b) Average distribution of two m/z features across the tissue sections
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Figure S6. Three tissue sections (number 31, 32, and 33) from the 3D MALDI-MSI OSCC dataset suffer from batch effect at m/z
4956 (thymosin B4 signals). Average mass spectra distribution in a normal tissue section and a batch affected one (a), and (b)
shows clearly localization of batch affected tissues in the 3D MSI dataset at m/z 4956.
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Figure S7. HSNE analysis of 3D-MALDI MSI dataset of Atherosclerotic plaque from human carotid shows distinct molecular
regions, namely: 1) inner plaque (yellow and blue clusters), 2) middle plaque (red cluster), 3) outer plaque (green cluster).
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Figure S8. Automatic linear alignment using Euler transform (rotation and translation) improves visualization of the
reconstructed 3D image of co-localized ion feature in the renal cortex of mouse kidney.
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