
 

Abstract 

The necrotrophic fungus Rhizoctonia solani is an economically devastating plant pathogen with a wide host range. 

Vitamin B6 (VB6) has been shown to act as an antioxidant and play a role in stress responses. Using genome 

walking, the de novo biosynthetic pathway genes; RsolPDX1 and RsolPDX2 and the salvage biosynthetic pathway 

gene, RsolPLR were sequenced and were found to be differentially regulated when subjected to reactive oxygen 

species (ROS) inducers.  Evidence on the functionality of R. solani vitamin B6 biosynthetic pathway genes; 

RsolPDX1 and RsolPDX2 was done using the yeast expression system. This study is the first coexpression analysis 

of genes encoding vitamin B6, CAT and GST in plant and fungal tissues of three pathosystems during interaction 

of different AG groups of R. solani with their respective hosts. Vitamin B6 was also found to be involved during 

disease development of R. solani over different potato cultivars displaying variable vitamin B6 concentrations. A 

distinct pattern of expression, PN concentration, and fungal biomass was found in Russet Burbank and Chieftain. 

The use of pdx1.3 Arabidopsis mutants helped to support the involvement of vitamin B6 during diseases 

development of R. solani on its plant host. We demonstrated that the regulation and production of vitamin VB6 is 

under tight control and is an important determinant of disease development during the interaction of R. solani with 

potato or Arabidopsis. Overall, this work offers novel insights into the biological correlation and identification of 

ROS antioxidant genes that can be used in soybean and potato breeding programs for resistance to R. solani. 
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