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Atherosclerosis is a chronic inflammatory process characterized by a series of biological processes
resulting in plaque formation in the vascular wall. Atherosclerotic plagues develop slowly over time, A C
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Figure 3. Functional analysis of the differentially expressed gene list. The statistical analysis identified
502 probe sets (~428 genes) with a significant interaction (FDR < 0.01) between the time and

E% % % concentration variables. Functional analyses were generated through the use of IPA and DAVID

0.045 % % E% Time > (Database for Annotation, Visualization, and Integrated Discovery). Top canonical pathways are
' displayed in table A. In IPA, Fisher's exact test was used to calculate a p-value determining the

probabillity that the association between the genes in the dataset and the canonical pathway is explained
0.09 E% % % by chance alone. In DAVID, the EASE score (“P-values™) corresponds to a modified Fisher Exact P-
B- Functional analysis value (more conservative). A multiple hypothesis testing correction procedure was applied to adjust p-
values using the Benjamini-Hochberg method. The functional annotation clustering approach
implemented in DAVID allowed to identify top biological function clusters listed in table B. The group
enrichment score corresponds to the geometric mean (in —log scale) of member (annotation terms
l iInside each cluster for which the p-value is calculated as previously described)'s p-value Iin a
corresponding cluster. Table C contains genes significantly regulated by CS and over-represented in
some biological functions/pathways. Examples of the expression profile over concentration and time of
some of these genes are shown in D and mapping of significantly regulated genes in Nrf2-mediated
oxidative stress response pathway is displayed in E. It is important to note that these results assume the
actions of the vapor components soluble in the PBS, and excludes the effects of particulate phase.

o
Expression
i
N
!/}
/7 1

Experimental design

concentration (puff/mL)

* Ingenuity Pathway Analysis (IPA) software [4]
MM6 cells * DAVID database system [9]

RNA extraction and processing

l Figure 2. Transcriptomic data analysis. The data
analysis (A) was conducted to identify genes the
expression of which is significantly regulated in a
time- and concentration-dependent manner by
CS. During the statistical analysis step, a linear
model was defined and applied on gcrma (GC-
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Conclusions

= 1D ot f i p . t  Robust Multiarray Averaging)- normalized gene Overall, the results demonstrate a comprehensive picture of the cigarette smoke-specific

igure 1. Lescription or the-overall experimernt. . 1y Averaging J transcriptional gene expression regulation, particularly stress-response pathways - when focusing
Human Mono Mac 6 cells were treated with  expression matrix using the limma package from on those changes in cigarette smoke-exposed human monocytes that are time- and concentration-
different concentrations (0, 0.045 and 0.09 the bioconductor [3,6]. Probe sets with a false related. This approach will enhance the ability to further investigate the complex gene expression

puff/ml) of CS that had been bubbled through  discovery rate (FDR; Benjamini Hochberg changes in monocytes underlying the biological responses that may be involved in the
phosphate buffered saline (PBS) or with control methOd) < 0.01 associated to the Bi coefficient deve|opment of atherosclerosis.

PBS (A) for 30, 60, and 120 minutes (B). At  (unit: minute.puff.mL"'; interaction) were selected
each time point, cells were harvested and RNA  as significantly time- and concentration-dependent
from different samples was extracted for further  regulated genes as shown in the above figure
transcriptomic analysis using the Human example. A canonical pathway/ biological function
Genome U133 Plus 2.0 Affymetrix® gene over-representation analysis (B) of the list of
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