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Abstract: 
The orchid industry faces severe threats from diseases caused by viruses. Argonaute proteins (AGOs) have 
been shown to be the major components in the antiviral defense systems through RNA silencing in many 
model plants. However, the roles of AGOs in protecting orchids against viral infections have not been analyzed 
comprehensively. In our previous studies, Phalaenopsis aphrodite subsp. formosana was chosen as the 
representative to analyze the AGOs (PaAGOs) involved in the defense against two major orchid viruses, 
Cymbidium mosaic virus (CymMV) and Odontoglossum ringspot virus (ORSV). A total of 11 PaAGOs were 
identified from the expression profile analyses of these PaAGOs in P. aphrodite subsp. formosana, singly or 
doubly infected with CymMV and/or ORSV. PaAGO5b was found to be the only one that was highly induced. 
Overexpression of individual PaAGO5 family genes revealed that PaAGO5b plays critical roles in P. 
aphrodite subsp. formosana antiviral defense mechanism. 
  
To understand the underlying antiviral defense mechanism, we cloned PaAGO5s promoters (pPaAGO5s) and 
analyzed their activity in transgenic Nicotiana benthamiana using β-glucuronidase (GUS) as a reporter gene. 
GUS activity analyses revealed that during CymMV and ORSV infections, pPaAGO5b activity significantly 
increased compared to pPaAGO5a and pPaAGO5c. Analysis of pPaAGO5b 5′-deletion revealed 
that pPaAGO5b_941 has higher activity during virus infection. Further, yeast one-hybrid analysis showed that 
the transcription factor NbMYB30 physically interacted with pPaAGO5b_941 to enhance its activity. 
Overexpression and silencing of NbMYB30 resulted in up- and downregulation of GUS expression, 
respectively. Exogenous application and endogenous measurement of phytohormones have shown that methyl 
jasmonate and salicylic acid respond to viral infections. NbMYB30 overexpression and its closest related 
protein, PaMYB30, in P. aphrodite subsp. formosana reduced CymMV accumulation in P. 
aphrodite subsp. formosana. Based on these discoveries, this study provided insights into the underlying 
antiviral defense mechanism in orchids in response to virus infections. Findings may provide useful 
information for the breeding of traits for resistance or tolerance to CymMV or ORSV infections 
in Phalaenopsis orchids. 
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