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The human polyomavirus JC virus (JCV) is the causative agent of progressive multifocal leukoencephalopathy (PML), a fatal demyelinating disease of the central nervous system (CNS). JCV is a small virus with a double-stranded DNA (dsDNA) genome that encodes early proteins (large T antigen, small t antigen, and T′ antigen) and late proteins (VP1, VP2, VP3, and agnoprotein). Large T antigen (TAg) possesses DNA binding and helicase activities, which, together with various cellular proteins, are required for replication of the viral genome. We show that JCV-infected cells expressing TAg accumulate in G2 phase of the cell cycle as a result of activation of ATM- and ATR-mediated G2 checkpoint pathways. Transient transfection of cells with a TAg expression vector also induced G2 checkpoint signaling and G2 arrest. Analysis of TAg mutants with different subnuclear localizations suggested that association of TAg with cellular DNA and the nuclear matrix contributes to the induction of G2 arrest. Moreover, inhibition of ATM and ATR by caffeine suppressed JCV proliferation. The observation that oligodendrocytes productively infected with JCV in vivo also undergo G2 arrest suggests that ATM-ATR inhibitors such as caffeine are potential therapeutic agents for JCV infection.
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