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Rosellinia necatrix is a filamentous ascomycete that is pathogenic to a wide range of perennial plants worldwide,
particularly in Europe and Japan. An extensive search for double-stranded RNA of a large collection of field isolates led
to the detection of a variety of viruses and revealed a high virus infection rate approximately 20%. Since the first
identification of a reovirus in this fungus in 2002, several novel viruses have been molecularly characterized that
include members of at least five, two new and three established virus families (Reoviridae, Partitiviridae,
Megabirnaviridae), and unassigned viruses, While a megabirnavirus (RnMBV1) and a mycoreovirus (MyRV3) cause
phenotypic alterations, a partitivirus (RnPV1) shows latent infections. Viruses attenuating the virulence of a host fungus
to their plant hosts attract much attention as agents for virocontrol (biological control using viruses) of fungi. However,
many of the viruses in R necatrix remain unexplored molecularly and biologically partially because of the
unavailability of methods for virus introduction and elimination.

In this study, a total of 5 novel viruses were identified in R necatrix and characterized using the natural host
fungus and an experimental host fungus, Cryphonectria parasitica (chestnut blight fungus). C. parasitica has been
established as a model fungus for studying virus/host and virus/virus interactions. The five novel viruses included
Rosellinia necatrix quadrivirus 1 (RnQV1), Rosellinia necatrix victorivirus 1 (RnVV1), RnPV2, RnPV3, and RnPV6.
Of particular note is that RnQV1 has recently been approved as the type species of the newly proposed virus family
Quadriviridae by the Executive Members of the International Committee of Virus Taxonomy. Unfortunately, all the
newly identified viruses infecting R. necatrix are unable to confer hypovirulence to the natural host R. necatrix. This
study further showed that most R. necatrix viruses tested can infect a dc/2 deletion mutant (RNA silencing defective
strain) of C. parasitica and reduce its virulence to plant, but they do not replicate well in the wild type, silencing
competent EP155. Only the exception to this is RnPV6 that confers hypovirulence to EP155. The fact that RnPV6 can
reduce the virulence of an experimental host, C. parasitica may encourage researchers to utilize heterologous viruses
for virocontrol agents. During the course of the study, several techniques were developed which enhance the
investigation of virus etiology, replication and symptom induction in this mycovirus/fungal host system. For example,
protocols for hyphal tipping for virus elimination, transfection with purified particles of homologous and heterologous
viruses, and protoplast fusion between mycelially incompatible strains (intra species fusion), as well as between this
fungus and different fungal species (inter species fusion), now become available.

This study showed that the R. necatrix/viruses is an amenable sy'stem, like the C. parasitica/viruses, for studying
virus/host interactions, despite some drawbacks, such as the inability of the fungus to obtain isolates through asexual
sporulation and the lack of a reverse genetics system for any R. necatrix viruses.
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