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Abstract: Chronic hepatitis C virus (HCV) infection causes liver inflammation and fibrosis, which
can lead to development of cirrhosis and hepatocellular carcinoma (HCC). The recent approval of
direct-acting antiviral (DAA) drug combinations has revolutionized antiviral therapy against HCV.
These drugs enable virus eradication in virtually all treated patients regardless of their genotype
and liver disease status. Based on clinical parameters, it has been proposed that elimination of
infected cells by reactivated immune responses may be dispensable for virus eradication in contrast
to previously used interferon-based therapies. It is thus formally possible that the patients, who are
declared cured, do indeed carry formerly infected cells that display irreversible alterations due to
prolonged chronic HCV infection. Although transcriptional profiles of biopsies from cured patients
have been previously studied, it is difficult to determine the precise mechanisms by which
permanent alterations are established in the context of a heterogeneous tissue, often in patients with
an underlying liver disease. Thus, we used cell culture models of persistent HCV infection to
determine if HCV infection causes permanent transcriptional alterations in host cells after virus
eradication. In these models, HCV infection causes profound alterations of host cell transcriptome
that aim at regaining cellular homeostasis in the context of intracellular membrane rearrangements,
interference with homeostatic processes, and persistent stress conditions, and permit cell survival
even though the virus has colonized the host cell. In this context, we asked the question of whether
the original homeostasis and original transcriptomic profile are regained in formerly infected cells
after DAA treatment-mediated virus eradication. Our results indicate that a minor subset of
transcriptional alterations persists even after virus eradication, suggesting that DAA-mediated
eradication does not ensure the normalization of formerly infected cell homeostasis. Combined
analysis of the transcriptional profiles in proliferating and growth-arrested cells suggests that
several mechanisms underlie the establishment of permanent alterations.
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