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In this study, the molecular biological properties, phylogeographical relationships and genetic structure of
East Asian Passiflora virus (EAPV) isolates were investigated.

At the beginning, the complete nucleotide sequence of EAPV-Ibusuki isolate, the type isolate of the IB strain,
was determined and compared with that of EAPV-Amami-O-shima isolate originated in Setouchi, the type
isolate of the AO strain. The result showed that they have great sequence diversity at their 5"UTRs and P1
encoding regions, suggesting that these regions are involved in the differences of their symptoms on fruit and
host ranges. Then, the strain-specific primers which can distinguish the two strains of EAPV by RT-PCR were
designed and their distributions in southern Japan, mainly in Kagoshima prefecture were investigated from
2005 to 2010. The AO strain was detected in the samples from the Kagoshima mainland and Amami-O-shima
both in 2005 and 2007, but in the 2010 survey, the incidence was restricted to Amami-O-shima. In contrast, the
IB strain was found only in the Kagoshima mainland in 2005, and this strain is now extinct even in the region.

Next, to evaluate the results of distribution surveys by RT-PCR, the nucleotide sequences of coat protein (CP)
and polyprotein encoding regions of the EAPV isolates collected from four different regions (Tatsugo, Uken,
Sumiyo and Setouchi) in Amami-O-shima between 2005 and 2010 were determined, and their genetic structure
and variability were analysed. The identities of resultant CP and polyprotein encoding nucleotide sequences
against the type isolate of the AO strain were >98.5% and >98.8%, respectively, confirming that all the isolates
are of the same genetic group. This result was also supported by phylogenetic analyses, and it was revealed that
the AO and IB strains are the same species but they have a distant relationship. Among the isolates originated in
Amami-O-shima, no clear phylogeographical relationship was observed. Estimates of nucleotide diversity
showed that the EAPV population in Amami-O-shima had low diversity through the genome and all the genes
were under negative selection, but the genetic constraints ware varied between different protein-encoding
regions. The values of neutrality tests for Sumiyo group were consistently negative, suggesting that this group
have expanded recently. '

Finally, for the basis of gene function analysis of EAPV, the infectious cDNA clone of an isolate of the AO
strain collected from Uken, EAPV-YW, was constructed. The complete genome sequence of YW isolate was
determined and compared with that of Amami-O-shima isolate originated in Setouchi, revealing that YW isolate
has the extra sequence consisted of 29 nt at the 5’UTR region. Therefore, two types of the cDNA clone,
p35SYW (full length cDNA clone) and p35SYW /129 (the first 29 nt deleted cDNA clone), were constructed
and inoculated to Nicotiana benthamiana by agroinfiltration. The results revealed that p35SYW has high
infectivity but p35SYW .29 is only infectious under the presence of a gene silencing suppressor (p19),
suggesting that the 5’UTR of EAPV might be involved in the infectivity to N. benthamiana.




