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Figure E1. Comparison of kidney and lung single nucleus isolation protocols. (Left) Kidney 
isolation involves Dounce homogenization and the majority is performed in the presence of lysis 
buffer, with multiple incubations and centrifugations. (Right) the protocol for lung nuclear 
isolation employs GentleMacs dissociation and lysis buffer is quickly diluted with saline wash 
buffer. The protocol is shorter, with one 5 minute centrifugation and no incubation steps. All steps 
performed at 4°C or on ice, all buffers contain RNase inhibitors.
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Figure E2. Annotated uMAP plots of snRNASeq versus scRNASeq. (A) Combined snRNASeq
data from two replicates, with 26 cell types. (B) Single cell RNASeq data from one mouse, with 29 
cell types. Similar gene and UMI detection rates per cell were observed.  EC, endothelial cells; 
aEC, arterial endothelial cells; LEC, lymphatic endothelial cells; AT1, alveolar type 1 epithelial 
cells; AT2, alveolar type 2 epithelial cells; BC, B cells; GB, germinal B cells; TC, T cells; DC, 
dendritic cells; FB, fibroblasts; MyoFB, myofibroblasts; AM, alveolar macrophages; IM, 
interstitial macrophages; Peri, pericytes; cMono, classical monocytes; ncMono, nonclassical
monocytes; NK, natural killer cells; Mes, mesothelial cells; SMC, smooth muscle cells. pDC, 
plasmacytoid dendritic cells
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Figure E3. Annotated uMAPs for individual snRNASeq studies on control mouse lung. 
Overall similar gene and cell type detection between experiments, with the first (A) improved in 
terms of genes and UMI detected per nucleus. Neuroendocrine cells were identified in one of two 
runs (B). EC, endothelial cells; LEC, lymphatic endothelial cells; AT1, alveolar type 1 epithelial 
cells; AT2, alveolar type 2 epithelial cells; BC, B cells; GB, germinal B cells; TC, T cells; DC, 
dendritic cells; FB, fibroblasts; AM, alveolar macrophages; IM, interstitial macrophages; Peri, 
pericytes; Mono, monocytes; NK, natural killer cells; Mes, mesothelial cells; SMC, smooth muscle 
cells; NEC, neuroendocrine cells; nFeat, number of features per nucleus; nUMI, number of UMI 
per nucleus.
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Figure E4. Cell type ratios in snRNASeq vs scRNASeq. Objects were randomly downsampled
to contain equal cell numbers in each replicate. (A) Cell type distributions from combined 
snRNASeq and scRNASeq data, by replicate. (B) Cell type distributions by replicate after 
combination of snRNASeq datasets with two scRNASeq datasets from Reyfman et al.  EC, 
endothelial cells; AT2, alveolar type 2 epithelial cells; AM, alveolar macrophages; FB, fibroblasts; 
AT1, alveolar type 1 epithelial cells; cEC, capillary endothelial cells; TC, T cells; Cil, ciliated 
cells; Peri, pericytes; cMono, classical monocytes; vEC, venous endothelial cells; BC, B cells; 
ncMono, nonclassical monocytes; aEC, arterial endothelial cells; Mes, mesothelial cells; DC, 
dendritic cells; IM, interstitial macrophages; GB, germinal B cells; MyoFB, myofibroblasts; PMN, 
neutrophils; LEC, lymphatic endothelial cells; Div, dividing cells; SMC, smooth muscle cells; 
pDC, plasmacytoid dendritic cells; avEC, arterial and venous endothelial cells; NK, natural killer 
cells. 
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Figure E5. Epithelial subpopulations in snRNASeq data. (A) uMAP of epithelial cell types from 
combined snRNASeq data including basal and goblet cells. (B) Marker genes for each of the epithelial 
clusters. AT1, alveolar type 1; AT2, alveolar type 2; Cili, ciliated; Meso, mesothelial; Gob, goblet. 
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Figure E6. Immune cell sub-clustering in snRNASeq and scRNASeq. (A) uMAP of immune 
populations from combined single nucleus data, with 14 cell types including subpopulations of 
interstitial macrophages and Th17 T cells. (B) Immune populations from scRNASeq, with improved 
resolution of dendritic cell subtypes, neutrophils, and basophils. AM, alveolar macrophages; IM, 
interstitial macrophages; DC, dendritic cells; cMono, classical monocytes; ncMono, nonclassical
monocytes; Baso, basophils; PMN, neutrophils; pDC, plasmacytoid dendritic cells; NK, NK cells; 
GB, germinal B cells; TC, T cells; Th2, T helper 2; Th17, T helper 17.
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Figure E7. Endothelial subpopulations in snRNASeq data. (A) uMAP of endothelial cell types 
from combined snRNASeq data including distinct arterial, venous, lymphatic, and capillary 
endothelial cells (EC). (B) Dot plot of marker genes for subtypes of endothelial cells. capEC, 
capillary endothelial cells; vECs, venous endothelial cells; aECs, arterial endothelial cells; LECs, 
lymphatic endothelial cells.
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Figure E8. Sample of KIT website output. Combined scRNASeq and snRNASeq data from 
control mouse lung is available online and searchable at humphreyslab.com/SingleCell. Output is 
split by cell and nucleus expression for each cell type, and displayed in uMAP, violin plot, and dot 
plot formats.
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Figure E9. Bulk RNASeq deconvolution and comparison to cell type ratios in snRNASeq and 
scRNASeq. (A) Bar chart of cell types from snRNASeq and scRNASeq data, as proportions of 
total cells. (B) Box plot of cell type proportions from deconvolution of bulk RNASeq data, inferred 
from markers in snRNASeq+scRNASeq. EC, endothelial cells; AT2, alveolar type 2 epithelial 
cells; AM, alveolar macrophages; FB, fibroblasts; AT1, alveolar type 1 epithelial cells; cEC, 
capillary endothelial cells; TC, T cells; Cil, ciliated cells; Peri, pericytes; cMono, classical 
monocytes; vEC, venous endothelial cells; BC, B cells; ncMono, nonclassical monocytes; aEC, 
arterial endothelial cells; Mes, mesothelial cells; DC, dendritic cells; IM, interstitial macrophages; 
GB, germinal B cells; MyoFB, myofibroblasts; PMN, neutrophils; LEC, lymphatic endothelial 
cells; Div, dividing cells; SMC, smooth muscle cells; pDC, plasmacytoid dendritic cells. 

E10



Figure E10. Contamination of mesenchymal cell transcriptomes by epithelial genes in 
snRNASeq versus scRNASeq. Dot plot showing diffuse detection of alveolar and airway epithelial 
genes, particularly club cell and alveolar type 2 cell markers, in single nucleus data more than single 
cell data. SMC, smooth muscle cells; MyoFB, myofibroblasts; FB, fibroblasts; Peri, pericytes.
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Figure E11. SoupX removal of contaminant background genes. (A) Bar graphs showing the 
overall reduction in gene detection with different supplied contamination fractions in SoupX. (B) 
Combined scRNASeq object after SoupX with supplied contamination fractions of 0, 10%, and 20% 
and effect on expression patterns of endothelial marker Bmp6 and AT2 marker Sftpc. (C) Effect of 
supplied contamination fractions of 0-20% on the same genes in snRNASeq data. EC, endothelial 
cells; vECs, venous endothelial cells; cECs, capillary endothelial cells; LEC, lymphatic endothelial 
cells; BC, B cells; TC, T cells; AM, alveolar macrophages; IM, interstitial macrophages; DC, 
dendritic cells; AT1, alveolar type 1 cells; AT2, alveolar type 2 cells; Mes, mesothelial cells; Bas, 
basal cells; myoFB, myofibroblasts; Peri, pericytes; NEC, neuroendocrine cells; SMC, smooth 
muscle cells; PMN, neutrophils; cMono, classical monocytes; nMono, nonclassical monocytes.
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Figure E12. Ligand-receptor mapping in alveolar cell types. (A) Cell type-specific expression 
heatmaps of ligands and receptors illustrating potential networks of intercellular communication. (B) 
Alveolar signaling pathways suggested by the current snRNASeq data. AT1, alveolar type 1 cells; AT2, 
alveolar type 2 cells; FB, fibroblasts; MyoFB, myofibroblasts; EC, endothelial cells.
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Supplemental Methods 

Kidney dissociation protocol 
Initially nuclear dissociation of mouse lung was performed using a previously described protocol 
for mouse kidney (1) with minor modifications. Briefly, frozen lung tissue was thawed on ice, 
cut to a ~7 mm piece, and placed in 1 mL ice-cold lysis buffer A (Nuclei EZ Lysis buffer (NUC-
101, Sigma-Aldrich) supplemented with protease (Roche #589279100) and RNAse (Promega 
#N2615, Life Technologies #AM2696) inhibitors (200 U/ml RNasein Plus and 100 U/ml 
SUPERaseIN)), and minced to 1-2 mm pieces with scissors in a petri dish. Pieces were 
transferred to a Dounce homogenizer and an additional 1 mL lysis buffer A was added. After 20 
strokes of homogenization with a loose pestle, the homogenate was passed through a 200 m 
filter, followed by additional homogenization with a tight pestle (10 strokes) and transfer to a 
conical tube. An additional 2 mL lysis buffer A was added, followed by 5 min incubation and 
passage through a 40 

centrifugation at 500 x g 
for 5 min. The supernatant was discarded and the pellet resuspended in 1 mL resuspension buffer 
(PBS with 40 U/ml RNasein Plus), and the nuclei passed through a 5 m filter. Nuclei were 
counted by hemocytometer and diluted to 10,000 per m before proceeding to 10x Chromium.  

Bioinformatics 
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https://shenorrlab.github.io/bseqsc/vignettes/bseq-sc.html).
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