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            Abstract
Oxidative tissue injury often accompanies viral infection, yet there is little understanding of how it influences virus replication. We show that multiple hepatitis C virus (HCV) genotypes are exquisitely sensitive to oxidative membrane damage, a property distinguishing them from other pathogenic RNA viruses. Lipid peroxidation, regulated in part through sphingosine kinase-2, severely restricts HCV replication in Huh-7 cells and primary human hepatoblasts. Endogenous oxidative membrane damage lowers the 50% effective concentration of direct-acting antivirals in vitro, suggesting critical regulation of the conformation of the NS3-4A protease and the NS5B polymerase, membrane-bound HCV replicase components. Resistance to lipid peroxidation maps genetically to transmembrane and membrane-proximal residues within these proteins and is essential for robust replication in cell culture, as exemplified by the atypical JFH1 strain of HCV. Thus, the typical, wild-type HCV replicase is uniquely regulated by lipid peroxidation, providing a mechanism for attenuating replication in stressed tissue and possibly facilitating long-term viral persistence.
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                    Figure 1: SKI enhances genotype 1 HCV replication while suppressing JFH1-based viruses by inhibiting SPHK2.[image: ]


Figure 2: Differential regulation of HCV strains by SPHK2-mediated lipid peroxidation.[image: ]


Figure 3: Inhibition of lipid peroxidation by SKI or vitamin E promotes production and spread of infectious genotype 1 HCV.[image: ]


Figure 4: Lipid peroxidation regulates wild-type HCV replication and represses cell cultureâ€“adapted virus in primary human liver cultures.[image: ]


Figure 5: Lipid peroxidation reduces HCV-induced membranous web abundance and alters the EC50 of DAAs.[image: ]


Figure 6: Resistance to lipid peroxidation is tightly linked to robust replication in cell culture.[image: ]
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