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Marine type of aquabirnavirus (MABYV) is an important pathogen associated with acute and contagious diseases in
marine fish and shellfish. Despite findings that MABYV shows pathogenicity in various host species, the mechanism of the
MABYV infection-cycle in the environment remains unknown. Heavy metals constitute one of the largest groups of
environmental pollutants in the world and their widespread usage has caused serious hazardous problems for aquatic
ecosystem as well as terrestrial environments. To clarify the environmental factors accelerating MABY driven disease, we
focused on extracellular sorptive mechanisms based on electrostatic interactions of positively charged heavy metal ions
with negatively charged cells of microorganisms. In the present study, we attempted to experimentally develop an
infection route via food organisms that fish or shellfish is infected with MABYV by feeding ion coagulations of negatively
charged virus particles and plankton cells by bivalent cations.

Mixed culture of MABV and Chaetoceros neogracile belonging to phytoplankton in the medium supplemented with
CdCl,, ZnCl; or PbCl, allowed the formation of coagulations of Ch. neogracile and MABV. Heavy metal, Cd, Zn or
Ph, was detected from the coagulations. Scanning electron microscopy revealed the adsorption of virus like particles
to the surface of the cells of Ch. neogracile. The presence of bivalent cations, Cd**, Zn?* or Pb*, in the medium
enhanced the amount of virus adsorbing to Ch. neogracile. Rotifer Brachionus plicatilis sp. complex belonging to
zooplankton accumulated MABYV by feeding the ion coagulations of Ch. neogracile and MABYV, however, the amount of
virus in rotifer was relatively low (3.19~3.62 LogTCIDsy/g). MABYV infection experimentally occurred in peal oyster
Pinctada fucata martensi which was fed with the ion coagulations of Ch. neogracile and MABV, and the infection rate
was between 33 and 40%.

These results suggest that MABYV is transmitted to food organisms followed by infecting fish and shellfish via food
chain, which is associated with electrostatic interactions of positively charged heavy metal ions with negatively charged
cells of microorganisms. Therefore, environmental pollution due to heavy metals will play an important role in
development of the MABV infection cycle and fish disease outbreaks in aquaculture environments.




