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Summary Viruses with genomes of double-stranded RNAs or single-stranded RNAs persist in a
wide range of lower eukaryotes such as fungi (yeast, molds, mushrooms, etc.), chromista (algae,

oomycetes, etc.), protozoa, etc. These viruses are called mycoviruses because most cases are

detected from fungi. We have discovered several new mycoviruses from plant pathogens and

proposed them to the International Committee on Taxonomy of Virus (ICTV). Strangely, there are

no reports of mycoviruses with double-stranded DNA as a genome. When a plant pathogen is

infected with mycovirus, the pathogenicity of the host fungus may be reduced (hypovirulence
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phenomenon) or conversely strengthened (hypervirulence phenomenon). Using the heterologous
gene expression system of Saccharomyces cerevisiae, it is possible to investigate the potential
functions of the proteins encoded by the mycovirus genes. As a result, it has been found that
mycovirus proteins have the ability to confer growth-inhibiting ability to yeast cells, and
conversely, to give yeast cells life-prolonging effects and growth-promoting ability. In addition,
many healthy crops such as rice and bell pepper, which are higher plants, and oomycetes
(Phytophthora and Pythium) are known to be persistently infected by the mycovirus defined as
Endornaviridae. We have also found that these endornaviruses change the susceptibility of
fungicides for host fungi and herbicides for host plants. Here are some examples of mycoviruses

that can epigenetically control lower eukaryotes.
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