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Rosellinia necatrix causes white root rot disease in many plant species including perennial fruit trees. The pathogen is mainly
disseminated in the form of mycelia and can survive in the soil for many years. This soil-borne fungus is difficult to control by
conventional methods. Therefore, mycoviruses that can attenuate the virulence of their plant-pathogenic fungus attract interests as
biocontrol agents. This study represents a thorough molecular and biological characterization of a novel mycovirus, termed Rosellinia
necatrix megabirnavirus 1 (RnMBV1) using the natural host and an experimental host fungus. The virus isolated from the natural
host, R. necatrix was shown to have 2 dsRNA genome segments, dSRNA1 and dsRNA2, of about 9 and 7.2 kb. DsRNAI and 2 each
possess 2 ORFs. The BLAST search detected low levels of sequence similarities only between dsSRNA1 ORF2 and RdRps of
members of the families Totiviridae and Chrysoviridae. Phylogenetic tree based on an RdRp sequence alignment revealed that
RnMBV1 is placed in a distinct clade from reported dsRNA mycoviruses. Purified virus particles of about 50 nm in diameter were
observed under the electron microscope. SDS-PAGE of particles showed a single major band corresponding to 135 kDa that possibly
represents the major capsid protein. This protein was shown immunologically and biochemically to be encoded by dsRNA1 ORF1. A
transfection protocol with purified virions was developed to demonstrate the ability of RnMBV 1 to reduce the host virulence to apple
seedlings.

Purified RnMBV1 particles were then transfected into Cryphonectria parasitica, a filamentous fungus that has been used as a
model for mycovirus research for further studies. This provided an additional example of C. parasitica serving as a versatile,
heterologous fungus for exploring virus-host interactions and virus gene expression strategies. Transfection of RnMBV1 particles
into an RNA silencing-defective strain (Adcl-2) of C. parasitica and subsequent anastomosis with the wild type strain (EP155)
resulted in stable persistent infection in both host strains. Intriguingly, whilst RnMBV1 reduced both virulence and growth rate in
Adcl-2, it attenuated virulence without affecting significantly other traits in EP155. Western blot analysis demonstrated the presence
of'a 250 kDa protein in purified virion preparations, which could be expressed as a CP-RdRp fusion product via a -1 frameshift.

Some RnMBV1 mutants with genome rearrangements occurred after transfection of R. necatrix and C. parasitica as well. One
of the mutants RnMBV1-RS1 retained dsSRNAL, encoding capsid protein (ORF1) and RNA-dependent RNA polymerase (ORF2),
and had a newly emerged segment named dsRNAS1, but with loss of dSRNA2 were detected. Analyses of two variants of dSsSRNAS1
revealed that they both originated from dsRNAI1 by deletion of ORF1 and partial tandem duplication of ORF2, retaining a much
shorter 50 untranslated region (UTR). R. necatrix transfected with RnMBV-RS1 virions showed maintenance of virulence on host
plants compared with infection with RnMBV1. This suggests that dsSRNA2, while dispensable for virus replication, is required to
reduce the virulence.

These combined results indicate that RnMBV1 is a novel bipartite dsSRNA virus, with potential for biological control
(virocontrol), that belongs to a new virus family. The mutant viral strains will provide additional tools for further functional analyses
of RnMBV1.
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