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Abstract

Chemical disinfection is the most common method used to inactivate viruses from drinking water
throughout the world. In this study, cell culture, ELISA, RT-PCR, and spot hybridization were
employed to investigate the mechanism underlying chlorine dioxide (CIO(2) )-induced inactivation
of Poliovirus type 1 (PV1), which was also confirmed by recombinant viral genome RNA infection
models. The results suggested that CIO(2) inactivated PV1 primarily by disrupting the 5'-non-
coding region (5'-NCR) of the PV1 genome. Further study revealed that CIO(2) degraded
specifically the 40-80 nucleotides (nt) region in the 5'-NCR. Recombinant viral genome RNA
infection models confirmed that PV1 RNA lacking this 40-80 nt region was not infectious. This
study not only elucidated the mechanism of PV1 inactivation by CIO(2), but also defined the critical
genetic target for the disinfectant to inactivate Poliovirus. This study also provides a strategy by
which rapid, accurate, and molecular methods based on sensitive genetic targets may be
established for evaluating the effects of disinfectants on viruses.
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