


Nature Methods

Article https://doi.org/10.1038/s41592-025-02867-0

Extended Data Fig. 8 | See next page for caption.
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Extended Data Fig. 8 | Localized translation in the somata and processes 
of neuronal and glial cells in the mouse brain. a, Schematic illustration of 
a hippocampal slice highlighting the somata and processes of hippocampal 
neurons. b, Processes read percentages of individual translating genes with 
genes rank-ordered based on their process reads percentage. c, Significantly 
enriched GO terms for processes-enriched and somata-enriched translating 
genes. d, Spatial translation map of representative genes with enriched 
translation in processes (top) and somata (bottom) within the hippocampus, 
depicting somata reads in blue and process reads in red. e, f, Nearest-neighbor 

distance distributions from SST, PV, VIP, and LAMP5 neurons to cells of the 
same subtype (‘to self’) and to other inhibitory subtypes (‘to other’) in a single 
Deep-STARmap sample (SST: n = 3,027; PV: n = 3,280; LAMP5: n = 1,985; VIP: 
n = 1,073). Center line, median; box bounds, interquartile range (IQR: 25th to 
75th percentile); whiskers, 1.5×IQR; outliers excluded. Two-sided independent 
t-test, ****P < 0.0001. g, Nearest-neighbor distance distributions in 15-µm thin 
sections subsampled from the same 3D Deep-STARmap volume. Binwidth = 3 µm. 
The y-axis shows probability density, where the area under the entire histogram 
equals 1.
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Extended Data Fig. 9 | Quantification of Tebow-labeled neurons. a, Another 
zoom-in view of volume rendering of mouse cortical pyramidal neurons 
labeled with Tetbow. b, c, Cell count quantification of Tebow-labeled neurons 
across major cell types (b) and subtypes (c). d, Confusion matrix showing the 
performance of a classifier trained on morphological features of reconstructed 

neurons. The classifier distinguishes excitatory neurons, Pv interneurons, 
and Sst interneurons with high accuracy. The y-axis represents true neuronal 
subtypes, and the x-axis indicates predicted labels. Values in each cell correspond 
to the raw number of neurons assigned to each category.
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Extended Data Fig. 10 | See next page for caption.
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Extended Data Fig. 10 | 3D spatial mapping of molecular regions, cell types, 
gene expression, and cell–cell adjacency analysis in cSCC. a, Molecular 
tissue region maps visualized in 3D. Each dot represents a cell. Three molecular 
regions can be identified: tumor, fibroblast-rich stroma, and normal skin. 
These regions were identified by analyzing low-frequency, large-scale patterns 
within the spatial neighbors graph. b, 3D spatial distribution of cell types in 
two independent cSCC tumor sections from the same patient, mapped using 
Deep-STARmap. c, Gene expression profiles of marker genes across major cell 
types in the replicate. The color scale represents the log2 fold change in gene 
expression compared to the mean gene expression values across all cells. The 

dot size indicates the percentage of cells expressing the genes within each major 
cell type. d, 2D cell–cell adjacency quantified in 4 different 15 µm subslices by 
log enrichment, calculated as the logarithm of the ratio of observed adjacency 
frequency to the mean adjacency frequency from 1,000 permutations. The 2D 
analysis is performed by projecting 15 μm (~1 cell layer) slices along the z-axis, 
taken within the same 3D volume as shown in Fig. 4. e, f, The 3D analysis detects 
stronger patterns of cell–cell adjacencies because the number of connected cells 
(edges of a given cell in the mesh graph via Delaunay triangulation) is greater 
than in 2D. The 2D nearest-neighbor distances cannot accurately represent the 
3D cellular environment.
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