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            Abstract
Using a genome-wide screen of 9.6 million genetic variants achieved through 1000 Genomes Project imputation in 62,166 samples, we identify association to lipid traits in 93 loci, including 79 previously identified loci with new lead SNPs and 10 new loci, 15 loci with a low-frequency lead SNP and 10 loci with a missense lead SNP, and 2 loci with an accumulation of rare variants. In six loci, SNPs with established function in lipid genetics (CELSR2, GCKR, LIPC and APOE) or candidate missense mutations with predicted damaging function (CD300LG and TM6SF2) explained the locus associations. The low-frequency variants increased the proportion of variance explained, particularly for low-density lipoprotein cholesterol and total cholesterol. Altogether, our results highlight the impact of low-frequency variants in complex traits and show that imputation offers a cost-effective alternative to resequencing.
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                    Figure 1: Change in P value after analysis conditional on the new lead SNP and comparison of new and previously reported lead SNP effect sizes and allele frequencies per locus.[image: ]


Figure 2: Regional association plots of the conditional analysis in loci where the new candidate functional SNPs explain the genome-wide association.[image: ]


Figure 3: Proportion of total trait variance explained by the lead SNPs and functional SNPs.[image: ]
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