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Studies on the genetic structures utilizing the phylogeographic and population genetic approach
have been reported for many animal, plant and microorganism species. In case of animal viruses
such as Human immunodeficiency virus and Dengue virus, their geographic distribution and
migration were assessed, on the contrary, only few studies were assessed for plant viruses. In this
study, the genetic structure of populations of Zurnip mosaic virus (TuMV) collected in East Asia
was assessed utilizing phylogeographic and population genetic approach. TuMV belongs to the
genus Potyvirus in the family Potyviridae, which infect a wide range of plant species, mostly from
the family Brassicaceae. TUMV has flexuous filamentous particles 700-750 nm long, each of
which contains a single copy of the genome, which is a single-stranded positive sense RNA
molecule of about 10,000 nucleotides. TuMV genome has terminal untranslated regions flanking a
single open reading frame. The single large polyprotein hydrolyses itself after translation into at
least ten proteins,

The genetic structure of populations of TuMV in East Asia was assessed by making host range and
gene sequence comparisons of 118 isolates utilizing the phylogeographic and population genetic
approach. Most, but not all, isolates collected from Brassica plants in China infected only Brassica
plants, whereas those from Japan infected both Brassica and Raphanus plants. Analyses of the
positions of recombination sites in five regions of the genomes of the many recombinant isolates
were fully congruent with the results of phylogenetic analysis, and at least one recombination pattern
was shared between Chinese and Japanese populations. One lineage of nonrecombinant isolates from
the basal-BR lineage was found in 2000 in Kyushu, Japan but none in China, and has since been
found over the whole island. The sudden expansion of this basal-BR population was strongly
supported by calculations showing the deviations from the neutral equilibrium model for the
individual geographical lineages with overall fack of nucleotide diversity, and by analysis of
mismatch distribution. This study shows that the Chinese and Japanese TuMV isolates are part of the
same population but are discrete lineages.

The genetic structure of the populations of TuMV in Kyushu and central Honshu, Japan was
assessed by the phylogeographic and population genetic approach. The host specificity of isolates
was determined, and their gene s'equences compared. Phylogenetic analysis of five regions of the
concatenated genomic sequences revealed that 32 out of 49 Honshu isolates collected during
1997-2001 belonged to the basal-BR group as too did 23 out of 64 isolates from Kyushu. All these
basal-BR isolates infected both Brassica and Raphanus plants. However analyses of the positions of
recombination sites in five regions of the genome showed that at least four intralineage recombinants
were present in these populations. These analyses showed that Kyushu and Honshu shared none of
these subpopulations, and genetically distinct basal-BR populations were present in the two districts.
It seems that different basal-BR subpopulations had expanded in those districts.

This study shows the first report on the detailed genetic structure of a plant virus population
utilizing phylogeographic and population genetic approach.
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