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RESULTS 

Corroborative Analysis of Cell Stress Markers and Lung Function 

 In order to determine whether our procedure for assessing correlations between cell stress markers and lung 

function was valid and consistent, we conducted additional analyses using a subset of the original correlations as shown 

in Figures 2 and 3. The matching for each subject between their lung tissue cell stress marker expression and lung 

function were randomly re-assigned within subjects, then linear correlation analyses were conducted on this dataset.  

 As shown in Figure S1A, correlations for UPR markers XBP1 and BiP were consistent with that seen in the original 

analysis in Figure 2. XBP1% was negatively correlated with FEV1 and FVC and both were statistically significant (p<0.1). 

BiP% was also negative correlated with FEV1, FVC, and TLC (p<0.1). Cleaved caspase-3% was similarly negatively 

correlated with RV (p<0.1). Conversely, LC3β puncta% was positively correlated with DLCO (p<0.1) also consistent 

with the original analysis. 

 As shown in Figure S1B, colocalized markers of UPR and autophagy and lung function correlations were also 

similar to and consistent with data presented in Figure 3. For brevity we only evaluated a subset of those comparisons 

here. Colocalized XBP1 and LC3β puncta was positively correlated with TLC (p<0.1), and colocalized LC3β puncta and 

XBP1 was also positively correlated with FVC (p<0.1). While colocalized BiP and LC3β puncta were positively correlated 

with DLCO (p<0.10), colocalized LC3β puncta and BiP were not significantly correlated with any lung function 

parameters (p>0.1, data not shown), similarly consistent with the original analysis in Figure 3.  

Lung Histology of Study Subjects 

H&E staining of representative lung histology samples for both IPF and non-IPF study subjects is shown in 

Figure S2. In panel A, the IPF lungs show clear evidence of alveolar space fibrosis showing extensive collagen and 

extracellular matrix deposition. In panel B, the non-IPF lungs show normal-appearing alveolar spaces without evidence 

of fibrosis. 
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Figure S1: Correlations of Cell Stress Markers and Lung Function after Random Assignments of Data. (A,B) The UPR marker 
XBP1% was negatively correlated with FEV1 (*p=0.084, R2=0.33) and FVC (*p=0.092, R2=0.32). The UPR marker BiP% was similarly 
negatively correlated with FEV1 (*p=0.044, R2=0.35), FVC (*p=0.03, R2=0.43), and TLC (*p=0.06, R2=0.47). The apoptosis marker cleaved 
caspase-3% was also negatively correlated with RV (*p=0.058, R2=0.42). The autophagy marker LC3β puncta% was positively 
correlated with DLCO (*p=0.058, R2=0.48). (C) Colocalized XBP1 and LC3β  puncta was positively correlated with TLC (*p=0.024, 
R2=0.60), colocalized LC3β  puncta and XBP1 positively correlated with FVC (*p=0.07, R2=0.35), colocalized BiP and LC3β  puncta 
positively correlated with DLCO (*p=0.036, R2=0.40). Confidence Intervals are included shown by the dotted curved lines flanking 
the regression line. Linear regression analyses were performed using GraphPad Prism 9. 
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(A)                                                                                 (B) 

Figure S2: Representative Lung Histopathology Images of IPF and Non-IPF Subjects. (A) H & E stained lung section from an IPF 
study subject showing extensive fibrotic changes in the alveolar spaces. (B) H & E stained lung section from a non-IPF study subject 
showing normal non-fibrotic alveolar spaces. Both images are at 20× magnification.  


