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Lipids are key components in the viral life cycle that affect host-pathogen interactions. In this study, we
investigated the effect of HCV infection on sphingolipid metabolism, especially on endogenous SM
levels, and the relationship between HCV replication and endogenous SM molecular species. We
demonstrated that HCV induces the expression of the genes encoding sphingomyelin (SM) synthases.
We observed associated increases of both total and individual sphingolipid molecular species, as
assessed in human hepatocytes and in the detergent-resistant membrane (DRM) fraction in which HCV
replicates. SGMS-1 expression had a strong correlation with HCV replication. Inhibition of sphingolipid
biosynthesis with a hepatotropic serine palmitoyltransferase inhibitor, NA808, suppressed HCV-RNA
production while also interfering with sphingolipid metabolism. Further, we identified the specific SM
molecular species that comprise the DRM fraction and demonstrated that these endogenous SM species
interacted with HCV nonstructural 5B polymerase to enhance viral replication. Our results reveal that
HCV alters sphingolipid metabolism to promote viral replication, providing new insights into the

formation of the HCV replication complex and the involvement of host lipids in the HCV life cycle.
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