Abstract

Papaya ringspot virus (PRSV) causes a serious disease in papaya (Carica papaya
L.). The conventional methods failed to control PRSV infection. Only genetically
engineered papayas of which transformed with PRSV ¢p gene can confer resistance against
PRSV. In our previous work we transformed Khak Dum papaya with the plasmid
containing the cp gene isolated from PRSV Ratchaburi isolate. Four (G2, G3, G5 and T3)
out of eleven transgenic papaya lines (G1, G2, G3, G5, T1, T2, T3, T4, TS, T6 and T7)
showed resistance against PRSV. In this work we analyzed the cp transgene in these
transgenic papayas and studied the mechanism of PRSV resistance in these transgenic
plants. We aimed to study the correlation between PRSV resistance and transformed cp
gene in transgenic papaya, in order to understand the resistant mechanism which can be
used for development of an effective method for protecting the plant against PRSV.

The cp gene in transgenic papayas was analyzed by Southern blot and PCR
technique. The results showed extensive rearrangement of DNA within the CP cassette in
the genome of the all four PRSV resistant transgenic papaya lines. It comprised of an
insertion of plasmid vector pSA1006 backbone, insertion of plant genomic DNA
sequences, and rearrangement of the cp and uidA transgenes. The rearrangement includes
the deletion and insertion of the cp gene in the inverted repeat manner. This rearranged cp
gene in the inverted repeat manner may trigger the resistant mechanism against PRSV in
transgenic papayas. Restriction analysis of ¢p transgene integration using Pac I and Stu |
restriction enzymes exhibited a single band of DNA over 23 kb in size. It was implied that
the integration of ¢p transgene might occur at a single genetic locus in the papaya genome
of the transgenic papayas. Analysis of the PRSV resistance and cp transgene insertion in
transgenic papaya line G2 progenies (R1 and R2) revealed the inheritance to the next
generation. The ¢p transgene insertion in G2 progenies showed identical band pattern as in
the RO plants.

Determination of c¢p gene expression in transgenic papayas by RT-PCR
amplification, northern blot and western blot analyses revealed that all four resistant
transgenic papaya lines express very low level of the cp gene. The detection of high level
of short interfering RNAs (siRNAs) of the cp transgene in all four resistant transgenic
papaya lines indicated the gene silencing-mediated virus resistance conferred by the cp
transgene. This process generates efficient PRSV resistance in transgenic papaya in a high
specific manner. These transgenic papayas are highly resistance to PRSV Ratchaburi
isolate and some other PRSV isolates but not all. The comparison of the cp and Hc-Pro
genes from several PRSV isolates from different parts of Thailand showed that PRSV
isolate with sequence similarity of 95-97% in cp gene and 93-95% of the Hc-Pro genes can
break down the resistance in transgenic papaya.
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