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Extended Data Fig. 6 | See next page for caption.
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Extended Data Fig. 6 | Three-dimensional Array-seq analysis of serial 
mouse kidney sections. a, Images Array-seq data from eight mouse kidney 
sections aligned in a Z-stack and colored according to z positions within the 
stack. 80-120 µm were skipped in between each section. b–d, Uniform Manifold 
Approximation and Projection (UMAP) plots of all spots from Array-seq profiles 
aggregating all eight serial kidney sections and colored by z position (b), Leiden 
clusters (c), or manually annotated clusters matching kidney tissue subregions 
(d). CT, Connecting tubule; DCT, Distal Convoluted Tubule; G, Glomerulus; 

ISOM, Inner Stripe of Outer Medulla; ISOM, Inner Stripe of Outer Medulla; PCT, 
Proximal Convoluted Tubule. e, Bar plots of the proportion of spots annotated as 
belonging to indicated kidney tissue subregions (y axis) for each tissue section 
(x axis). f, Spatial plots of indicated kidney tissue subregions (leftmost panels) 
and subregion marker genes (scaled log10 expression) overlaid on grayscale H&E 
images. Consecutive kidney sections are shown from top (z = 1) to bottom (z = 8). 
Scale bars, 1 mm.
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Extended Data Fig. 7 | Reproducibility of Array-seq for multi-organ section 
profiling. a, b, Correlation (Pearson’s coefficient) between replicate Array- 
seq profiles (a), or between average Array-seq and bulk RNA-seq datasets  
(b) for indicated mouse tissue types. In a, shown are the normalized log10 unique 
molecular identifier (UMI) counts which were averaged across all spots for 
each gene across each replicate. In b, Shown are the normalized log10 unique 
molecular identifier (UMI) counts which were averaged across all spots for Array-
seq data (n = 2 for brain and 3 for liver and kidney sections) (y axis) or across 
independent organ samples (n = 4) for bulk, whole-tissue RNA-seq data (x axis). 

c, Bar plots of the proportion of the total Array-seq spots under tissue sections 
which matched indicated tissue subregions. Bars (x axis), replicate sections for 
each organ type. For brain: Gran. Layer, Granular Layer; Mol. Layer, Molecular 
Layer. For kidney: DCT, Distal Convoluted Tubule; G, Glomerulus; PCT, Proximal 
Convoluted Tubule; ISOM, Inner Stripe of Outer Medulla; ISOM, Inner Stripe of 
Outer Medulla. d, Spatial plots of indicated tissue subregions (leftmost panels) 
and subregion marker genes (scaled log10 expression) overlaid on grayscale H&E 
images. Scale bars, 2 mm.
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Extended Data Fig. 8 | Spatial enrichment of gene ontology gene sets in 
Array-seq profiles. a, c, e, Spatial plots of indicated tissue subregions (left) and 
normalized enrichment score of indicated gene sets (right) in representative 
kidney (a), brain (c), and liver (e) sections. For brain: Gran. L., Granular Layer; Mol. 
L., Molecular Layer; Dent., dentate. For kidney: DCT, Distal Convoluted Tubule; 

G, Glomerulus; PCT, Proximal Convoluted Tubule; ISOM, Inner Stripe of Outer 
Medulla; ISOM, Inner Stripe of Outer Medulla. Scale bars, 2 mm. b, d, f, Heatmap 
of enriched Gene Ontology (GO) terms (rows) in indicated tissue subregions 
(columns) in representative kidney (b), brain (d), and liver (f) sections. Values are 
row normalized enrichment scores.
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Extended Data Fig. 9 | Array-seq analysis of a whole-mount, human spleen 
section. a, H&E image of a whole-mount, human spleen section mounted onto an 
Array-seq slide. b–f, Spatial plots of total unique molecular identifiers (UMIs) per 

spot (b), unsupervised, Leiden clustering results (c), and scaled gene expression 
for indicated marker genes for B cells (d), macrophages (e), and T cells (f). Scale 
bars, 5 mm.
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Extended Data Fig. 10 | Comparison between Array-seq and sequencing-
based, spatial transcriptomics methods. a, Dot plot showing the total surface 
area available for spatial profiling (y axis) and the diameter of the barcoded 
spots, beads, or DNA species arranged on the slides or substrates used for mRNA 
capture (x axis) across indicated spatial transcriptomics methods compatible 
with fresh-frozen histological sections. Pink dots indicate that a method is 
compatible with H&E imaging on the same section that is used for spatial 
profiling. Easy-to-adopt indicates methods which can be readily deployed 
without the need for special expertise, instrumentation, or custom-made 

reagents. b, Diagram of Array-seq (left) and Visium (right) slides showing the 
mRNA capture area (grey) sizes and positions at scale. c–e, Bar plots of the  
total surface area available for mRNA capture (c), the sensitivity computed in 
total unique molecular identifiers (UMIs) detected per µm2 (d), and the cost  
per mm2 of active surface area (e) for indicated method (x axis). In d, the sensitivity 
analysis was performed using publicly available, preprocessed datasets for each 
method on MOB tissue, except for Seq-Scope (mouse liver) and DBiT-seq (mouse 
embryo). In e, asterisks indicate that library preparation costs are included.
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