The importance of gene expression regula4on in polygenic phenotypes A particularly complex trait: the risk to develop cancer(s) Exemple of a core, cancer-risk SNP

GWAS for developmental traits in maize

• Most disease-associated SNPs are located outside of coding regions, and likely impact regulatory functions.

• Expression quantitative trait loci (eQTL) bipartite networks can help functionally annotating them

• Cancer risk SNPs:

• Impact the expression of oncogenes and tumor suppressor genes

• Collectively deregulates groups of genes involved in recognition of damaged cells and immune response.

• Are more likely to be "core-SNPs" impacting the expression of many genes involved in the same biological process.

Take-home message

  587 SNPs associated to 265 cancer-related traits Ø 87% of cancer-risk SNPs with an odds ratio under 3

ØØ

  Expression quantitative traits loci are potential regulatory SNPs Ø SNPs associated to traits or diseases are enriched for eQTLs presentation of peptide or polysaccharide antigen via MHC class II antigen processing and presentation of exogenous peptide antigen via MHC class II antigen processing and presentation of peptide antigen via MHC class cancer risk SNPs (all tissues) Enriched in breast cancer risk SNPs (skin) Biological funcLon of cancer-risk SNPs-enriched communiLes Observed -expected edge between SNP I and gene j Is gene j in community h? rs11249433 is associated to breast cancer Ø Target genes deregulated in epithelium cancers (extra-cellular matrix secretion).

  

  

  

  

  

  

Located in regulatory regions Exploring the genotype-phenotype gap gene promoter enhancer silencer Transcription Factors

  

	Intergenic and non-coding genic regions regulate gene expression
	Unknown 3.52% synonymous 0.86% UTR 2.91% How can we functionally annotate regulatory SNPs
	intron 56.19% associated with traits & diseases?	splice 0.34% regulatory 5.99%
						coding 3.20%
	Genotype	?	? ?	non-coding RNA 3.11%	intergenic 23.89% Phenotype
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& Tissue-specific effect & Located in regulatory regions

& Tissue-specific effect &

• 449 individuals.

• Genotyping data:

• 84.3% European Am.

• 13.7% African Am.

• 1% Asian Am.

• RNA sequencing data:

• 13 tissues.

How to handle the tissue-specificity? 

Genes targeted by cancer risk SNPs?

Oncogenes