Mycovirus in rice blast fungus, Magnaporthe oryzae chrysovirus 1:

Its potential ability to change the host fungal virulence and pathogenicity

and to infect via extracellular route
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Mycovirus is the virus that can infect fungi. Nowadays many mycoviruses are found in various kinds of fungal species, including mushroom, filamentous fungi, and yeast. Recently we found a novel mycovirus, Magnaporthe oryzae chrysovirus 1 (MoCV1), which is the quintiple dsRNA mycovirus found in the Vietnamese isolate, S-0412-II 1a, of rice blast fungus, M. oryzae (Urayama et al. 2010, Le M et al. 2010). Phylogenetic analysis based on the putative RNA-dependent RNA polymerase sequence showed that MoCV1 forms a unique sister clade with chrysoviruses such as Penicillium chrysogenum virus (Urayama et al. 2012). By curing with single spore isolation and cycloheximide treatment of MoCV1-infested strain, MoCV1-free strains of the fungus were isolated. The free strains had normal mycelial growth and rich pigmentation, indicating that this mycovirus impairs growth of host cells (Urayama et al. 2010). MoCV1 was detected not only in host cells but also in culture supernatant when the MoCV-infested strains were cultured in liquid media. When the free-strains were cultured with the supernatant containing the mycovirus, the mycelia were abnormally aggregated and the MoCV1 dsRNAs were detected in the aggregated mycelia (Urayama et al. 2010). These data suggest that released MoCV1 might be able to infect to the other host fungi. Inoculation tests with MoCV1-infested and -free strains to international differential rice varieties showed that the free strains had more virulence to increase the lesion numbers and to enlarge the lesion sizes on infected leaves, and surprisingly that the infection with MoCV1 resulted in changes of pathogenic races in host blast fungus. MoCV1 was a potential factor to alter the pathogenic race of host fungi epigenetically in either direction; S → R or R → S. Because mycoviruses closely related with MoCV1 were recently found in Fusarium graminearum, Tolypocladium cylindrosporum, Agaricus bisporus and Alternaria alternate, MoCV1-related myxoviruses may be widespread in plant pathogenic fungi. And probably they are one of the driving force to alter the virulence or pathogenicity of their host fungi. Now we have developed new method to detect MoCV directly from blast lesions by attaching them with toothpick. These new detection system will promote to find other strong strains of MoCV in rice blast fungus and also to make clear the distribution in the world. 
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