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            Abstract
Previous studies have reported associations of IFITM3 SNP rs12252 with severe influenza, but evidence of association and the mechanism by which risk is conferred remain controversial. We prioritized SNPs in IFITM3 on the basis of putative biological function and identified rs34481144 in the 5â€² UTR. We found evidence of a new association of rs34481144 with severe influenza in three influenza-infected cohorts characterized by different levels of influenza illness severity. We determined a role for rs34481144 as an expression quantitative trait locus (eQTL) for IFITM3, with the risk allele associated with lower mRNA expression. The risk allele was found to have decreased IRF3 binding and increased CTCF binding in promoter-binding assays, and risk allele carriage diminished transcriptional correlations among IFITM3-neighboring genes, indicative of CTCF boundary activity. Furthermore, the risk allele disrupts a CpG site that undergoes differential methylation in CD8+ T cell subsets. Carriers of the risk allele had reduced numbers of CD8+ T cells in their airways during natural influenza infection, consistent with IFITM3 promoting accumulation of CD8+ T cells in airways and indicating that a critical function for IFITM3 may be to promote immune cell persistence at mucosal sites.Our study identifies a new regulator of IFITM3 expression that associates with CD8+ T cell levels in the airways and a spectrum of clinical outcomes.
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                    Figure 1: IFITM3 regulatory SNP rs34481144 lies within the promoter region and is associated with clinical illness in three human cohorts.[image: ]


Figure 2: Regulatory effect of rs34481144 genotype on IFITM3.[image: ]


Figure 3: Identification of changes in protein binding to the IFITM3 promoter region due to rs34481144 genotype.[image: ]


Figure 4: Genotype at rs34481144 alters methylation of the IFITM3 promoter, correlates with CD8+ T cell abundance in nasal washes, and results in broader effects on the locus.[image: ]
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