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Study of the guanine/cytosine content in hepatitis C virus
(CHUFR 7 A NV AR T DGCE RO EFRICET 2 HF5E)
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Guanine/cytosine (GC) content: the amount of guanine and cytosine in the genome is one of the important
indexes of biology. Indeed, previous studies reported a relationship between GC content in the DNA
methylation of the mammalian genome and in the codon usage of bacteria. However, the significance of GC
content in virology remains unknown. My doctoral research aims to investigate the roles of GC content
in the viral genome and the viral life cycle using hepatitis C virus (HCV), an RNA virus possessing high
GC content (G + C = 59%). In this study, an HCV mutant (HCV.i: G + C = 50%) possessing a low GC content
in the genome was generated for comparisons with wild type HCV (HCVy: G + C = 59%) to evaluate differences
in viral propagation, stability of viral particles, entry into target cells, RNA replication and
translation, and viral particle formation. To compare the dynamics of HCVyy and HCVu, infection of cells
with either HCV was visualized and the number of HCV-positive cells was counted. The findings suggested
HCV,r had a lower propagation ability than HCVy;. Then, both HCVs were evaluated at the RNA level and by
examining the luciferase activity of viral proteins. The results showed that the replication and
translation of HCV were affected by low GC content. In addition, deep sequence analysis conducted to
investigate the frequency of mutations during serial passages of HCV,; indicated that the amount of GC
content within the viral genome tended to be increased. In addition, using an HCV animal model (mice
engrafted with human hepatocytes), HCVy exhibited a lower replication ability than HCVy 7in vivo.
Together, these results suggest that the GC content of HCV is significant for HCV propagation through
its effects on genome replication and translation. Moreover, the amount of GC content in the HCV genome

might be related to HCV evolution.
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