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Analysis on pathogenicity of Taiwan Papaya ringspot virus by point mutation in P1 and HC-Pro genes
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Abstract
Papaya ring spot virus (PRSV) was first found in southern Taiwan in 1975, and within 4 years, the virus had destroyed most of the papaya production area of Taiwan.  Development of virus-resistant cultivars by classical breeding or by genetically engineering of the plant is difficult and slow.  The alternative method is to use cross protection to against virus diseases.  In cross protection, plants infected with a mild strain of virus are protected by a second related severe strain of the same virus.  Previous studies have shown that the mild strains of plant virus used for cross protection were derived either from filed collection or from artificial mutagenesis.  In PRSV, the attenuated strain of PRSV HA5-1 that infects papaya without conspicuous symptoms had been applied for cross protection to against its parental severe HA strain.  The strain-specific protection limits its application in Taiwan.  Therefore, a Taiwan mild strain must be developed for effectively protecting papaya plants in Taiwan.  Previous study had shown that the P1 and HC-Pro proteins of PRSV are involved in symptom expression and viral accumulation in infected plants.  Comparison of the P1 and HC-Pro sequences from a Taiwan severe strain PRSV YK with a Hawaii severe strain PRSV HA, its mild mutant HA5-1 and other potyviruses had found that two amino acid changes (I309→S and K481→Q) in P1 region and two amino acid changes (F753→L and D944→N) in HC-Pro region may be responsible for the virulence of PRSV from severe to mild expression.  Site-direct mutagenesis was carried out through polymerase chain reaction to change the corresponding sites in PRSVYK full-length cDNA clone.  At present, two single-mutated viruses (YK 753L and YK 944N) and one double-mutated virus (YK 753L944N) were constructed and were tested by mechanical inoculation on papaya seedlings for the virulence.  No symptoms were observed on the papaya plants one-month post-inoculation.  However, from Enzyme-Linked Immunosorbent Assay (ELISA) using PRSV polyclonal antibody, the accumulation of the double-mutated YK753L944N virus was as high as that in the plants inoculated with wild type PRSV YK.  The ability of YK753L944N to protect papaya plants again the severe PRSV YK was further evaluated in green house condition.  Three weeks after challenging the severe YK strain, the YK753L944N protected papaya plants showed very mild symptom, however, the symptom was disappear at the subsequent week.  The results suggest that the two amino acid changes in the HC-Pro gene are the major virulent determinants of PRSV YK.  The double-mutated virus YK753L944N is a potentially useful Taiwan attenuated PRSV and can be use to reduce the damage of severe strain by cross protection.
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