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A filamentous fungus, Cryphonectria parasitica is the causal pathogen of the chestnut blight
disease. C. parasitica is known to be a host of members of at least 5 virus families, which often confer
hypovirulence to the fungal host, thus being potential biological control agents. These viruses are
classified into two groups: “true” and “pseudo” dsRNA viruses. The cause/effect relationship is
established only for a few “pseudo” dsRNA viruses, but not for “true” ones because of the unavailability
of an inoculation method.

Here, a trasnfection protocol was developed for a novel “true” dsRNA mycovirus, Mycoreovirus
I(MyRV-1) from a hypovirulent strain 9B21 of the chestnut blight fungus, which manifested reduced
growth of aerial mycelia and enhanced production of brown pigments. The virus was subsequently
characterized biologically and molecularly. Virus particles purified by differential and sucrose density
gradient centrifugation had a double-shelled structure of approximately 80 nm in diameter. Cryo-electron
microscopy showed clearly turrets on MyRV-1 core particles. Spheroplasts of a virus-free isogenic strain
were transfected with purified particles, resulted in colony morphology identical to the original strain
9B21. Regenerated colonies harbored virus particles with the same morphology and possessed identical
phenotypic attributes as 9B21, representing the fulfillment of Koch'’s postulates.

Molecular analysis revealed that MyRV-1 had 11 dsRNA genome segments ranging in size from
4127 bp to 732 bp. Each segment had a single open reading frame (ORF) on its capped, plus-sense strand.
All the 11 genome segments had common terminal sequences on both 5’- and 3’- termini. Together with
particle morphology, these molecular characteristics indicated that the virus is a member of the family
Reoviridae, that constitutes a new genus. The International Committee on Taxonomy of Viruses (ICTV)
approved in 2004 a proposal that a new genus Mycoreovirus within the family Reoviridae contains
MyRV-1 as a type member, and two other members MyRV-2 and MyRV-3, as suggested in this study.

As an initial step toward molecular dissection of complex particles, all the 11 dsRNA genome
segments of MyRV-1 were expressed in insect cells via a baculovirus vector system. This heterologous
expression system was utilized to identify S3-coded VP3 as a guanylyltransferase. Deletion and
site-directed mutational analyses revealed its enzymatic activity domain residing at the N-terminal region
that contained critical amino acid residues H233, H242, Y243, F244, and F246, and lead to the
identification of as-yet-unraveled motif HxgH of guanylyltranferases of the turreted group of the family
Reoviridae.

These findings will contribute to progress on the study of the mycoreovirus as a potential
biocontrol agent, and exploration into MyRV-1/C. parasitica interactions and reovirus intracellular
replication.
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