Supplemental Table 1: SARP Participant Demographics (n=152)

Healthy Mild to Severe p-value
Controls (n=41, | Moderate Asthma
27%) Asthma (n=48, (n=63, 41%)
32%)
Age (years) 45.8 (29.1 - 52.8)| 35.7 (27.4 — 47.1) 50.1 (35.9. 53.6) | 0.01
% Female 24(59%) 33 (65%) 38 (63%) 0.83
Native 0 (0%) 1 (2%) 0 (0%)
American
Asian 4 (10%) 1(2%) 1(2%)
8 | African 7 (17%) 13 (25%) 20 (33%)
X A ; 0.19
merican
White 29 (71%) 36 (71%) 37 (62%)
Hispanic 1 (2%) 0 (0%) 1(2%)
Other 0 (0%) 0 (0%) 1(2%)
BMI 26.9 (23.3 - 30.0) 27.7 (22.8 — 33.6) 31.0 (26.1 — 37.8) 0.01
FEV1 % predicted | 99.4% (90.6 88.1% (76.2 64.0% (56.0 <0.01
- 109.9%) —102.0%) - 81.0%)
Blood Absolute 130 (80 - 180) 176 (87 - 303) 175 (133 - 306) | 0.04
Eosinophil
Count (cells/mL)
FeNO (ppb) 15 (10 - 18) 31 (17 — 47) 20 (12 — 45) <0.01

Continuous Variables are shown as median (IQR). Categorical Variables as n (%).

P-values for categorical variables are Kruskal-Wallis; p-values for categorical

variables are Fisher’'s Exact
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Supplemental Figure 1. Volcano plot showcasing differential expression results comparing MMA and SA
using bulk RNA-seq data. Genes which are labeled or are represented by a red point have an absolute Log2 fold
change greater than 1 and a p-adjusted value of < .05. Log2 fold change greater than 1 indicates greater
expression in severe asthma patients. Plot generated using EnhancedVolcano package for R.
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Supplemental Figure 2. Latent factor gene lists for each significant standalone latent factor as
discovered by SLIDE and used in the analyses. Red features correspond to fold change in the
direction of the higher severity for a given pairwise comparison, and vice versa for blue. To the right are
correlation networks for latent factors not included in Figure 3 (labeled as Zx). Triangle nodes represent a
logfc indicating greater expression in HC patients, whereas squares indicate greater expression in MMA
and circles indicate the same for SA. Purple edges are positive correlation, and green edges are
negative correlation. Edges are only present if they have a strength of R > |.4|. Edge thickness indicates
strength of correlation. Nodes only present if they passed a loading and AUC threshold.
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Supplemental Figure 3. Expression of CEACAMS5 gene and relationship with MUC7 and MUC4 gene
expression and clinical measures in the two asthma cohorts. Shown are (A) CEACAMS RNA
expression in bulk RNA-seq data of airway brushings by asthma severity and plotted against (B) MUC1
and (C) MUCH4 expression, and asthma clinical correlations (D) FEV1% predicted (E) number of
exacerbations in the 12-month period of cohort enrollment. (F-I) Similar data plotted using RNA-seq data
of airway brushings in SARP. (J) Number of cumulative prospective exacerbations occurring from baseline
visit through year 3 in SARP was plotted against CEACAMS expression. Data plotted as Mean + SEM.
Spearman’s nonparametric correlations, linear regression (solid line) with 95% CI (shaded blue) shown on
each scatter plot. Kruskal-Wallis with Dunn’s post-hoc testing, Spearman’s nonparametric correlation.
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Supplemental Figure 4. Representative immunofluorescence images of MUC1 and CD8
proteins (inset). Images were derived from human endobronchial biopsies obtained from SA and
MMA patients. Scale 200 pm.
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Supplemental Figure 5. Prior smoking history does not affect MUC1, MUC4 or KRT16
expression. Expression of MUC1, MUC4 and KRT16 compared in the IMSA and SARP cohorts
between participants who reported never smoking (Never Smoker) and participants who had
previously smoked but quit (Ever Smoker). Student’s t-test with Welch’s correction.



