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ABSTRACT

Papaya ringspot virus (PRSV) is a serious disease of papaya (Carica
papaya) in Thailand and throughout the world. Conventional methods have failed
to control PRSV infection. An alternative method is the transformation of plants
with the viral gene which could confer virus resistance. In this study, 137 lines of
papayas transformed with cp, NIb or HC-Pro genes of PRSV were analyzed.

The integrated viral transgenes were amplified from five cp-transformed
papayas (16001, 15001-15004) and two NIb transformed papayas (39001 and
39002) using primers specific to the viral genes. Negative amplification results of
130 remaining papaya lines were confirmed by Polymerase Chain Reaction (PCR)
using different primers and Southern blot analysis. The results were negative as
well. It suggested that these papayas did not contain any viral genes. Southern blot
hybridization of transgenic papaya lines 15001-15004, 39001 and 39002 revealed
multiple and rearranged bands of viral transgenes. Truncated cp bands were also
detected from transgenic papaya lines 15003 and 15004. RT-PCR analysis of viral
transgene transcription in transgenic papaya lines 15001-15004 revealed weak
amplified bands of 0.96 kb of full-length cp and 0.6 kb of 3’end cp whereas the
strong 0.3 kb fragment was amplified from the 5’end of cp. In the NIb-transgenic
papaya lines 39001 and 39002, the RT PCR result showed 1.6 kb NIb transcription
product. The existence and the expression of uidA reporter gene in transgenic
papayas were also analyzed. Southern blot hybridization displayed multiple copies
of uidA gene. The 1.8 kb uidA transcription product was amplified from all
transgenic papayas by RT-PCR. Histochemical staining and fluorometric analysis of
the uidA protein revealed that GUS expression from all transgenic papaya lines were
varied. The PRSV resistance of all transgenic papayas was evaluated by mechanical
inoculation. The results showed that various degrees of resistance from susceptible,
to delayed, to resistant phenotypes, were observed in all transgenic lines thus,
making this method potentially effective. However, the resistant phenotypes may
have been influenced by the plant development stage or environmental factors and
further research is needed to investigate this.
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