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4. Rationale:

The SpiroMeta-CHARGE meta-analyses of GWAS for lung function measures in the
general population have identified a total of 27 novel loci (1-3). The exact molecular
mechanisms underlying these associations are not fully understood. Moreover, most of
the associated SNPs are intronic or intergenic with no obvious functional role. Integrative
genomics is a powerful tool to unravel the molecular signals in genetic associations by
integrating the trait associated SNPs with expression quantitative trait loci (eQTL) in
relevant tissue types.

By integrating gene expression and whole-genome genotyping in lung tissues from
~12,00 individuals, investigators at the Lung eQTL study participating centers (
University of British Columbia and University of Laval in Canada, and University of
Groningen in the Netherlands) have built a rich and unique lung tissue specific eQTL
resource which is valuable to study the genetic contribution to lung related phenotypes

(4).
5. Main Hypothesis/Study Questions:

We hypothesize that s subset of SNPs which influence lung function do so by acting as
eQTL in the lung to change the level of expression of their gene product.

Specific study questions are:

1. From the SpiroMeta-CHARGE GWAS results, which SNPs influence both lung
function and gene expression in the lung ?

2. What are the genes that are being regulated by these SNPs?

3. What is the direction of effect of the SNP on lung function and mMRNA?

4. What pathways these genes are involved in?

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

The study design is summarized in the figure below. The project involves the integration
of the SpiroMeta-CHARGE lung function meta-analyzed GWAS results with lung
specific eQTL dataset.

The traits are FEV1 and FEV1/FVC. Only the meta-analysis results file will be used.
SNPs that are associated with both lung function and mRNA levels are prioritized as
being potentially causal for variation in lung function and will be followed up in a
number of analyses none of which cohort data.

First, the mMRNA levels of genes regulated by the integrated SNPs will be correlated with
lung function in individuals from the eQTL study (n~850). Second, these genes will be
tested for enrichment in Gene Ontology process and networks. Finally, a number of
genes that show strong evidence across the multiple datasets will be validated at the
protein level using immunohistochemsitry.
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