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Figure S1. Correlation of marker genes between scTHS-seq and LGEA bulk RNA-seq, Related to Figure 1.
(A-B) UMAP of human and mouse scTHS-seq in Figure 1B-C colored by major cell type. (C-D) Scatter plots of 
pseudobulk scTHS-seq gene activity counts for marker genes used to classify clusters in major cell types with 
corresponding expression (log10 cells counts per million) of LGEA bulk RNA-seq of sorted epithelial, 
mesenchymal, endothelial, and immune cells [S1-3]. 
See also Table S7.
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Figure S2. Correlation of human and mouse scTHS-seq gene 
activity with scRNA-seq lung datasets, Related to Figure 1.
(A-C) Correlation with published control adult human lung 
sc/snRNA-seq datasets [S4-6]. (D and E) Correlation with mouse 
lung scRNA-seq datasets [S7-8]. (F) Correlation with integrated 
LGEA human lung scRNA-seq datasets from 4 donors [S1-3].  
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Figure S3. Iterative clustering of human day 1 lung cells and immunofluorescent staining for 
AT1.AT2 cells, Related to Figure 2-3, 5-6. (A) UMAP of annotated D1 cell types. (B) Dot plot of log-
normalized gene activity scores for marker genes in each cell state. (C) Heatmap of top 2 differential TFs for 
each cluster using ChromVAR TF activity Z scores. Rectangles highlight key TFs explored in downstream 
construction of regulatory modules. (D) LIMD1, AGER, and SFTPC staining in alveolar region of human 
tissue in additional D1 and Y3 donors. White arrows indicate triple positive AT1.AT2 cells. Yellow arrows 
indicate AGER and LIMD1 in AT1 cells. scTHS-seq data collected from donor 1 in each age group.
See also Table S4.
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Figure S4. Human LGEA scRNA-seq 
analysis, Related to Figure 3 and 6.
(A) UMAPs of integrated LGEA human 
scRNA-seq data from D1, M24, Y9, and 
Y24 donors [S1-3] with annotated cell 
types based on signature expression of 
genes. Inset recolors UMAP by donor. 
(B) Dot plot of DE genes used to annotate 
cell types in A. (C) Table of approximate 
annotated cell type proportions in scTHS-
seq, LGEA scRNA-seq, and Wang et al. 
2020 [S5] snRNA-seq datasets. Annotated 
cell types were grouped by best fit into 
cluster labels listed. (D) UMAP of 
annotated cell types in LGEA D1 human 
scRNA-seq dataset. (E) Dot plot of DE 
genes used to annotate cell types in D.
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Figure S5. Iterative clustering of mouse postnatal day 1 lung cells, Related to Figure 2, 5, and 6.
(A) UMAP annotated P1 cells. (B) Dot plot of gene activity scores for P1 annotated clusters. (C) Top 2 TFs 
for each cluster using ChromVAR differential TF activity Z scores. (D) Dot plot of DA genes in AT1.AT2 
cluster by donor.
See also Table S4.
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Figure S6. Dynamic AT1 cell regulation with increasing age and across species, Related to Figure 1.
(A and B) TF activity Z scores for human and mouse AT1 subsets from Figure 1B and 1C. (C) Aligning 
temporal TF availability with corresponding TF binding to accessible peaks linked to AT1 marker 
genes. Gene activity scores for NKX2-1, TEAD1, and JUN for age-defined clusters from Figure 1B (left 
panel). Genome browser tracks for corresponding cell types with highlighted overlap between accessible 
peaks and ChIP-seq peaks for NKX2-1, TEAD1, and JUN from ReMAP 2018 [S9] near GPRC5A and MYRF
TSS. Bars for ChIP-seq peaks are colored by TF to which they belong (right panel).
See also Table S2.
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Figure S7. Accessibility, expression, and immunostaining of PIEZO2, Related to Figure 6. 
(A) Table from LGEA with PIEZO2 SE (red boxes) from scDrop-seq experiments in varying human and mouse 
cell types at different developmental ages. (B) Average counts per million (CPM) of PIEZO2 expression from 
LGEA bulk sorted epithelial, mesenchymal, endothelial, immune, biopsy, and mixed control populations from 
neonatal, infant, child and adult human lung cells. (C) PIEZO2 and ACTA2 staining in alveolar region of human 
tissue in additional D1 and Y3 donors. (D) Piezo2 gene activity for all mouse endothelial and fibroblasts 
grouped by age. (E) Piezo2 bulk gene expression (log2(TPM+1)) in LGEA endothelium, mesenchyme, 
epithelium, and immune sorted lung populations from different murine developmental time points. (F) UMAP of 
stromal subset from Figure 1B highlighting NHLH2 TF activity across development. (G) Barplot of -log10(p 
values) for active genes in D1 MFB_1 cells with significant NHLH2 motif enrichment. 



Table S6. Summary of key findings and supporting evidence, Related to Figure 1-7.
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