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Origin of establishment of sKmbiotic relationshig between radiolarians and the
symbionts and evolution of the shell components based on the molecular phylogeny
and the ultrastructural observations.
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SEM, TEM and molecular phylogenetic analysis were carried out confirming
the reproductive stages of some polycystines and acantharean radiolarian species. We concluded that
the radiolarian swarmer size is several micrometers. Those are smaller than the size of their
symbiotic algae and it is impossible to get the symbiotic algae in the sexual reproduction. In
addition, at least four kinds of symbionts, haptophyte, dinoflagellates, green algae and
cyanobacteria have been confirmed in radiolarians, and this time we described Gymnoxantella
radiolariae as a new species of dinoflagellate in symbiosis with radiolarians. It suggests that

radiolarians are selected out from the environment after being adulted and acquire symbionts in situ
in the same area.
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