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Abstract Methods

Animal inhalation studies performed under different exposure systems may impact the biological responses to exposures. In this The microarray datasets (E-MTAB-9597, E-MTAB-3150) were dispersed to each treatment group in WBES and NOES. Differential expressed gene (DEG) is the gene expressed over 2-fold, FDR p value < 0.05. In direct comparison, ratio
study we utilized the data from two chronic cigarette smoke mouse studies with different inhalation exposure systems (nose-only of DEG is NOES over WBES with the same treatment (sham or 3R4F). Sham groups ratio identifies base line difference and 3R4F groups ratio identifies difference from smoke exposure systems.

and whole-body exposure systems, NOES and WBES, respectively) and performed cross-study comparisons of transcriptomes Nose-only sham Upstream Regulator
from lung, respiratory nasal epithelium (RNE), and liver tissues Iin cigarette smoke (CS) or Sham (filtered air-exposed) groups. Whole-body sham

DEG in sham groups comparison =

Predict to be activated

Differentially expressed genes (DEGs; fold change >2 or <-2, at false discovery rate corrected p value <0.05) identified using the To compare potential differences in pathway enrichment analysis, we generated unique gene lists of NOES and WBES under each treatment group and the lists of common DEGs. The unique %

Transcriptome Analysis Console, were evaluated for pathway enrichment using Ingenuity Pathway Analysis (IPA). When lung genes exclusively appear in one batch of WBES or NOES studies. ¥ ,“ii“x_ﬁ;\ Relationships predicted from the
DEGs from Sham groups were compared across 3, 4, and 7 months, the NOES Sham group showed fewer predicted The p value measures whether there is a statistically significant overlap between the dataset genes and the annotated genes in a pathway. The p value was calculated by Fishers Exact Test g }\* \ x“xl_ﬂ“\fmw"adge e
proinflammatory mediators in upstream regulators, as well as suppressed inflammation-related pathways compared to the WBES and significance is generally attributed to p values < 0.01. The z score of pathway is the sum of activation and inhibition of transcriptional regulators in a pathway and is considered significant N %

Sham group. In CS groups, about one half of the DEGs were common in the lung tissues from both exposure systems, resulting if >2 (-/+). The transcriptional factor z score calculation is from IPA Qiagen white paper.? x  Yixi N, =N x  Yw . . . .

in similar top-enriched pathways, mainly involving activation of innate immunity. The unique genes from NOES and WBES reflect Regulator zscore =~ 7.~ vn ~ vy Pathway z score z= o JSwe Molacules in the datase!

the different biological response to these two exposure systems. In NOES, the production of nitric oxide and reactive oxygen

species, and atherosclerosis signaling are activated. In WBES, pathways in regulating tumor microenvironment and epithelial R I
mesenchymal transition are activated. In summary, the exposure system-related differences were primarily observed in the RNE ES U tS
tissues from CS group, and both exposure systems induced significant changes in gene expression associated with CS-induced _ _
pulmonary diseases. Figure 1. DEGs in Lung, Nose and Liver Tissue at 3, 4, 7-months Figure 2. Cell Stress Related Pathways Across Tissues of Common Genes
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studies and evaluate potential impact of exposure system and schedule, focusing on the key biological and cellular processes The average 3, 4, 7 months DEG number is calculated based on common genes in NOES and
related to COPD progression (Table 2). Additionally, Kogel et al. conducted exposure system comparison study on ApoE-/- mice.> WBES. The cell stress-related pathway number indicated overall stress level in that treatment
group across tissues. DEG ratio is NOES over WBES groups. The pathways shaded in orange in
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The most significantly changed pathways in common genes are related to activation of innate immunity. The unique genes in one dataset of WBES or NOES show the different biological response to these two smoke exposure
scenarios. NOES has activated production of nitric oxide and reactive oxygen species and atherosclerosis signaling. WBES has activated tumor microenvironment pathway and epithelial mesenchymal transition.
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Table 2. Biological and Cellular Processes related to COPD

Biological processes Cellular processes CO n C I U S I O n S

Pathological changes
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