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1 Background and Purpose

Lung cancer is a growing concern worldwide as the incidence of cases is ever-increasing. Common
perception indicates smoking to be the likely reason but that does not explain for the 25% of the
cases attributed to non-smoking related lung cancer[8]. Some meta-studies have linked severe cases of
asthma to lung cancer [6, 3, 4], but these studies are mostly associated with conducting risk analysis
on asthmatic and cancer patients, being observed over the course of several years, indicating a dearth
in research based on gene expression data.

Although there are studies which have identified the molecular signatures and associated pathways
of asthma[1] and lung cancer[9] independently, very few [5] have reported common molecular signa-
tures associated with both lung cancer and severe case of asthma. Hence the main purpose of our
study will be to identify a panel of common gene signatures of deferentially expressed genes in non
small-cell lung cancer (NSCLC) patients and severe asthmatic (SA) patients which act as bio-markers
for lung cancer detection. These may act as a fundamental set of genes that may be responsibe for
affecting molecular pathways implicated by lung cancer.

2 Data

For our study we will use two sets of gene expression data-sets for lung cancer and asthma, one set on
which we will perform our analysis and one set that will be used for validation

1. For Analysis :

• NSCLC : GSE68793

• Asthma (Bronchial Epithelial Cells) : GSE63142

2. For Validation :

• NSCLC : GSE29013

• Asthma (Epithelial brushings of central and peripheral airways) : GSE64913

Our main purpose for choosing the asthma data sets is to be able to filter on the smokers, number
of years smoked and non-smokers along with categorizing the samples based on asthma severity. The
datasets we chose for lung cancer will help us categorize the samples based on the different stages of
cancer.

3 Methods and Analysis

Following data pre-processing and filtering of our analysis dataset, our main goal will be to identify the
differentially expressed genes (either using Gene Set Enrichment Analysis (GSEA) [7] or Bioconductor
package [2] from R) for lung cancer and asthma samples individually with respect to healthy individuals.
The common probes will be selected as our final gene signature panel, after conducting Fisher’s exact
test in order to validate their significance, and this will be validated for their classification accuracy
against our second pair of dataset by conducting classification algorithms like Support Vector Machine
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(SVM) or Logistic Regression (LR). A low classification accuracy would indicate that our gene set
to indeed be common signatures for both the diseases as it would mean that the features are indeed
shared between them.
An additional analysis using Gene Ontology may be conducted for pathway enrichment analysis that
could help us examine the common pathways being affected. The main programming languages we
will be using are Python and/or R.
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