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Track 5: Nutrients and Nutritional Assessment


Background and objectives:  Suboptimal intakes of the essential micronutrient selenium (Se) and selenoprotein genetic variation may contribute to colorectal cancer (CRC). Here, we examined the associations of single nucleotide polymorphisms (SNPs) in the Se pathway and their Se status interactions with CRC risk in the European Prospective Investigation into Cancer and Nutrition (EPIC) study.
Methods: Using an Illumina Goldengate assay, we simultaneously genotyped all SNPs in 164 Se pathway genes (comprising all 25 selenoprotein genes, selenoprotein biosynthesis / transport genes, and metabolic pathway genes) using 1264 candidate functional and common tagging SNPs. From these assays, 1040 variants in 154 genes were successfully assayed in DNA samples from 1478 CRC case-control pairs matched within EPIC. Multivariate logistic regression was used to determine the association of SNPs in the Se pathway with CRC risk. Pathway and gene based analyses were also performed using the PIGE package Adaptive Rank Truncated test.
Results: Genotypes for 144 SNPs in 63 genes were associated with an altered CRC risk However, none of the associations in the selenoprotein genes remained significant after Benjamini-Hochberg multiple-testing correction, although the Thioredoxin Reductase 1 (TXNRD1) rs11111979 SNP retained significance with gene-wide PACT (P values adjusted for correlated tests) considerations. SNP genotypes in cell-signaling pathway genes (FRZB, SMAD3, and SMAD7) known to be affected by Se intake were also significantly associated with CRC risk after multiple testing adjustments. Additionally, genetic variations were shown to interact with biomarkers of Se status (as assessed by serum Se and Selenoprotein P concentration) to alter CRC risk. Pathway analyses also suggest that SNP only and SNP X Se interactions in selenoprotein, antioxidant, apoptosis and TGF-beta signaling pathways may alter CRC susceptibility risk.  
Conclusions: Detailed investigation of Se intake levels and metabolism is needed to further explore relevance for CRC etio-pathogenesis, especially for individuals of particular Se pathway genotypes and/or those with suboptimal Se status.
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