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	I. Project Title

	GWAS-based meta-analysis on variants in autophagy and ubiquitin proteasome pathways

	Date:
Dec 08, 2014

	II. Project Group Investigators

	Qingyi Wei, Hongliang Liu, David Christiani, Jennifer Anne Doherty, Chris Amos, 


	III. Background

	Genome-wide association studies (GWASs) have identified multiple loci associated with lung cancer susceptibility. Genetic variants with minor effects or rare frequencies might be missed by usual GWAS analyses. Recently, genome-wide meta-analyses have been proved to be an effective approach to address those issues. The ubiquitin proteasome system (UPS) and macroautophagy are two linked pathways involving in selective and batch degradation of excessive or damaged proteins. They function coordinately to maintain cellular homeostasis and survival. Dysfunctions of those pathways have been reported to be involved in diverse pathogenesis including inflammation, neurodegeneration, carcinogenesis, and aging. In this study, we hypothesized that genetic variants in autophagy and ubiquitin proteasome pathways are associated with lung cancer risk.

	IV. Specific Aims

	In this study, we aim to identify novel functional SNPs in genes involved in DNA repair, cell cycle, and apoptosis to be associated with lung cancer risk by performing meta-analysis across different GWAS datasets. 


	V. Methods

	The proposed study will make use of the genotyped and imputed SNPs in genes involved in ubiquitin proteasome system (UPS) and macroautophagy pathway generated on ICR, SLRI, HGF, IARC, NCI, MD Anderson and Harvard GWASs of lung cancer. Firstly, we will perform unconditional logistic regression to estimate the main effects for each SNP under additive models with adjustment for lung cancer related risk factors. The interaction effects of SNPs and SNP-environmental factors will also be explored. Meta-analysis with the summary statistics from different GWAS data will be performed using fixed model and random model. Secondly, identified SNPs will be validated using the genotyping data of TRICL custom Affymetrix array and GAME-ON OncoArray. Functional prediction and validation will also be carried out for those significant SNPs from the final meta-analysis. 


	VI. Materials or variables needed from the study PIs

	We’d like to get the genotyping data from the six GWASs in TRICL together with the validation data from the custom Affymetrix array study and GAME-ON OncoArray study. If possible, we’d also like to get the demographic and clinical data of these studies, including race, sex, age at diagnosis or age at recruitment, smoking status, family history of lung cancer in first-degree relatives, histological type and tumor stage.

If only summary statistics available, we hope to get the summary statistics from different genetic models (additive, dominant and recessive) with adjustment for sex, age, significant principle components, smoking status and family history of cancer. We also want to be provided with the summary statistics from stratified analyses by sex, age, smoking status (current/former/never; smokers/non-smokers), tumor histology and stage.   


	VII. Time line

	Six months from approval 
1. Summarize the TRICL results of autophagy and ubiquitin pathways: 2 months

2. Request in-silico replication with other GWAS datasets and expression datasets: 2 months

3. Draft manuscript and circulate to participation ILCCO/TRICL groups:  2 months




