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Supplementary Figure 1. Histological analysis of lung samples shows comparable abundance of immune cells in 

young and aged animals. (A) Pie scatter plot of deconvolution analysis where each pie represents the frequency of the 

indicated cell type in the spot on the Visium assay. (B) Representative H&E and immunostaining of left cranial lobes at 

5x magnification of Aged 1, Aged 2, Young 1, and Young 2. Immunofluorescence was done for a general DAPI stain 

(Blue), anti-CD3 for T-cell identification (Green), anti-CD20 for B-cell identification (Yellow), anti-MPO for neutrophil 

identification (Pink), and anti-CD68 for identification of macrophages and monocytes (Red). Immunohistochemistry 

staining incorporated hematoxylin for a general DNA stain (Blue), anti-CD3 for T-cell identification (Brown), anti-CD20 

for B-cell identification (Yellow), anti-MPO for neutrophil identification (Pink), and anti-CD68 for identification of 

macrophages and monocytes (Cyan). (C) The average percent abundance, as determined by HALO of T-cells, 

macrophages, B cells, and neutrophils detected in the left lungs grouped by young and aged. 1 lung section from each 

animal was used (n=2 aged, n=2 young). Multiple unpaired, nonparametric, Mann-Whitney t tests with FDR correction 

were performed between the young and aged data. Error bars represent SEM.  
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Supplementary Figure 2. Histological analysis shows comparable distribution of canonical structural cells. (A) 

Immunofluorescence of the indicated lung tissue at 10x magnification for a general DAPI stain (Blue), anti-KRT8 for club 

cell identification (Green), anti-pro-SPC for alveolar type 2 cells (Red), and anti-SMA for smooth muscle cell identification 

(Purple). (B) Immunofluorescence for a general DAPI stain (Blue), anti-VIM for mesenchymal cell identification (Green), 

anti-KRT5 for epithelial cells (Red), and anti-Ac-Tub for ciliated epithelial cell identification (Purple). (C) The average 

percent abundance, as determined by HALO of KRT8, pro-SPC, SMA, VIM, KRT5, or Ac-Tub expressing cells detected 

in the left lungs grouped by young and aged. 1 lung section from each animal was used (n=2 aged, n=2 young). Multiple 

unpaired, nonparametric, Mann-Whitney t tests with FDR correction were performed between the young and aged data. 

Error bars represent SEM.  

 

 

 
Supplementary Figure 3. Epithelial cells and fibroblasts are hyperinflammatory in aged lungs. (A) Violin plots of 

chronic inflammation, apoptosis, hypoxia, wound healing, and VEGF module scores across all cell clusters. 575 cells were 

captured for the aged group (n=2) and 752 cells were captured for the young group (n=2). Unpaired, nonparametric, two-

tailed, Mann-Whitney t tests were performed between the young and aged data. *p<0.05, **p<0.01, ***p<0.001, 

****p<0.0001. Bubble plots representing Gene Ontology (GO) terms and violin plots depicting differentially expressed 

genes (DEG) between the left lungs from young and aged animals in (B, C) epithelial cells, or (D ,E) fibroblasts. For 

bubble plots, the size of the bubble indicates the number of genes that enriched to that GO term and color indicates the 

significance compared to aged samples. 
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Supplementary Figure 4. Disrupted network signaling and ligand-receptor pair interactions with age. Network 

signaling diagrams for the (A) EPHB, (B) FLRT, and (C) VEGF signaling pathways among cell subsets in the young group 

(on left) and the aged group (on right). Nodes represent cell subsets and edge width is proportional to the CellChat 

communication probability. Bubble plot of differential ligand-receptor pair signaling in young or aged lungs from (D) the 

epithelial, (E) fibroblast, (F) leukocytes_1, and (G) macrophage_2 cells to the other indicated cell types. Color indicates 

the communication probability and size indicates the p-value. 
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Supplementary Table 1. Metadata of lung tissue.  

ID Side Lobe RIN DV200 Clinical Characteristics 

A1 Left Cranial 2.5 54% Unremarkable 

A2 Left Cranial 2.4 42% Unremarkable 

Y1 Left Cranial 2.3 33% Unremarkable 

Y2 Left Cranial 2.2 54% Unremarkable 
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Supplementary Table 6. Number of differentially expressed genes in each cell 

type from young and aged tissues 

Cell type Up in Young Up in Aged 

Ciliated Epithelial 13 122 

Endothelial 101 93 

Epithelial 67 47 

Fibroblast 48 175 

Leukocytes_1 1 5 

Leukocytes_2 74 87 

Macrophage_1 124 127 

Macrophage_2 7 6 

Smooth muscle 201 515 
 

 


