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Phylogeography of the cosmopolitan parasite Kudoa thyrsites reveals cryptic species
Christopher M Whipps* and Michael L Kent
Center for Fish Disease Research, Department of Microbiology, 220 Nash Hall, Oregon State University, Corvallis, Oregon 97331-3404, USA. whippsc@onid.orst.edu
Free living marine microbial eukaryotes are thought to exhibit little endemism and cryptic speciation due to their incredible capacity for dispersal.  Parasites however, may undergo cryptic speciation due to geographic patterning of host species or isolation by host.  Kudoa thyrsites (Myxozoa: Multivalvulida) is a cosmopolitan marine parasite of at least 37 species of fish.  The parasite is of concern to commercial fisheries as infections are associated with post mortem host tissue degradation resulting in financial losses.  Thus, the presence or absence of multiple species of K. thyrsites is important in preventing spread of species beyond their endemic range and implementing appropriate control methods in aquaculture.  There is conflicting evidence whether K. thyrsites represents a cryptic species complex.  Myxospore morphology is very similar for K. thyrsites across its range, but preliminary genetic analyses show some differences.  We examined K. thyrsites and the morphologically similar Kudoa histolytica from hosts in British Columbia Canada, Oregon USA, Chile, England, South Africa, Australia, and Japan, comparing myxospore morphology and several DNA sequences: SSU, LSU, and ITS-1 rDNA, and hsp70.  Within geographic regions, genetic structure was minimal, suggesting high parasite gene flow between host species, with little host specificity or cryptic speciation.  Between oceanic regions, phylogenetic separations correlated to four geographic regions: Japan, Australia, eastern Pacific, and eastern Atlantic.  These data are evidence for regional endemism and cryptic speciation of K. thyrsites between major oceanic regions and suggest geographic barriers to parasite gene flow are of greater influence than isolation by host species.
