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ABSTRACT

Papaya ringspot virus (PRSV) causes a serious disease of papaya in many
countries including Thailand. Its two closely related strains, P and W, can only be
distinguished by host specificity. Synthesis of biologically functional RNA
transcripts from the full-length cODNA clones via in vitro or in vivo transcription plays
a key role in the further research of PRSV at the molecular level. The aims of this
thesis were to generate infectious clones of PRSV-W as well as to characterize the
PRSV-W genome.

Complete nucleotide sequence of the full-length PRSV-W cDNA (10,323 bp)
was determined. Overall similarity with other isolates of PRSV of 83-95% at
nucleotide level and 91-97% at amino acid level were observed. There was no
consistent sequence difference between PRSV-P and PRSV-W isolates that would
obviously account for their host range difference.

Several plasmids containing the full-length of a Tha isolate of PRSV-W
cDNA and chimeric cDNA of PRSV-W and PRSV-P was constructed. The plasmid
T7-fl-W, containing the full-length of three overlapping PRSV-W cDNA under the
control of T7 promoter was not stable in the E.coli host system. Plasmids, pSA 1155,
pSA 1164 and pSA 1273, containing the full-length PRSV-W cDNA under the control
of partially duplicated CaMV 35S promoter and NOS terminator were constructed.
The pSA 1155 was obtained by assembling three overlapping cDNA fragments while
the pSA1164 was obtained by replacement of the 9 kb Kpnl-Sacll fragment of
pSA1155 with the corresponding RT-PCR amplified fragment of PRSV-W. The
pSA 1273, where the Pstl recognition site at position 9,985 of pSA1164 was removed,
was also constructed in order to distinguish cloned cDNA from the native virus.
Chimeric cDNA clones were also constructed downstream from the T7 promoter
(pSA1135) and from the partialy duplicated 35S promoter (pSA1151).

High infectivity of pSA1164 on zucchini (90.0%) and on pumpkin (73.3%)
plants while 50.0% infectivity of pSA1273 on zucchini were obtained by particle gun
bombardment. A one to two week delay of symptom development was observed
when compared with the native viral infection, whereas no symptoms were observed
using mechanical inoculation of tested plants with capped in vitro transcript of
pSA1135 or with DNA of pSA1151 and pSA1155.

The infectious cDNA copy of the PRSV-W genome produced in this study
would provide the possibility to map the vira sequences involved in the host
specificity of type P and W by construction of chimeric virusesin future experiments.
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