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Papaya ringspot virus (PRSV) causes a serious disease in papaya (Carica
papaya) and some cucurbit plant species, resulting in a large reduction in the yield of
commercial crops. It can only be marginally controlled by conventional methods. The
alternative way is by transforming plants with the viral gene which would generate a
transgenic plant which would be resistant to the virus, based on the concept of
pathogen-derived resistance. In this thesis, a binary vector containing the PRSV
translatable NIb gene was constructed and transformed into tobacco and muskmelon.
A parallel experiment was done with a vector containing a non-translatable NIb gene,
which was previously constructed. This experimental design can reveal both the
putative NIb-mediated protection as well as if it occurs on the protein or RNA level.

The PRSV type P NIb gene was amplified with specific primers by the PCR
technique and cloned into pSA1032 with translatable under the CaMV 35S promoter.
The NIb-expression cassette was isolated and cloned into the T-DNA region of the
pSA1001 plasmid. The resulting NIb-binary vector was mobilized into Agrobacterium
tumefaciens strain EHA101 by conjugation. Tobacco and muskmelon plants were
transformed with A. tumefaciens strain EHA101, containing both translatable and non-
translatable NIb gene. Eleven tobacco lines transformed with non-translatable NIb
gene were obtained and 6 tobacco lines transformed with translatable NIb gene were
selected and the presence of NIb gene insertion was verified. All of the 17
independently transformed lines showed susceptibility to infection with potato virus
Y. Three muskmelon lines transformed with non-translatable N/b gene were obtained
and two of the three lines contain intact NIb gene insertion. Both two independently
transformed lines showed susceptibility to infection with PRSV type W. Transgenic
tobacco plants containing the NIb gene of PRSV type P could not confer the resistance
to potato virus Y. The resistance to PRSV type W was not observed in the two screen
lines of muskmelon as well.
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