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Dietary trans (t) fatty acids, particularly t18:1 have been generally associated with increased risk of cardiovascular disease through their adverse effects on blood lipoprotein profile. The objective of this study was to use a human liver cell line (HepG2) to elucidate hepatic responses to t18:1 fractions isolated from beef fat when cattle were fed either a conventional barley-grain based diet or a flaxseed supplemented grass hay based diet. Beef fat was freeze dried, methylated, and t18:1 fatty acid methyl esters (FAME) were isolated from beef fat using silver ion solid phase extraction. The t18:1 from barley fed beef contained 70% t10-18:1, while the t18:1 from flaxseed/hay contained t11-, t13- and t14-18:1 (19% t11 + 46% combined t13/t14 ). The t-18:1 FAME were saponified to free fatty acids and complexed to bovine serum albumin before added to cell cultures. HepG2 cells were incubated for 24h with 100 µM of t18:1fractions. Total RNA was extracted from cells and used to extract poly-adenylated (polyA) mRNA which was then converted into barcoded cDNA libraries using a strand specific library preparation protocol. Barcoded fragment libraries were sequenced using the 5500xl SOLiD™ next generation sequencer (Life Technologies). Gene counts were analyzed using edgeR to identify the differentially expressed genes. Functional analysis of differentially expressed genes revealed that t18:1 from barley fed beef upregulated several genes related to lipid transport, very-low-density lipoproteins (VLDL), lipoprotein particles and triglyceride-rich lipoprotein particles. Overall, the t18:1 fraction enriched with t10-18:1 adversely affected hepatic lipoprotein metabolism, and effects were similar to a previous report for t9-18:1, the predominant t18:1 isomer in partially hydrogenated vegetable oils.

