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Reactive oxygen species (ROS) play a crucial role in aflatoxin biosynthesis in Aspergillus species, and their accumulation under drought stress may intensify aflatoxin production in peanut. Enhancing the antioxidant capacity of peanut lines to limit ROS accumulation may therefore reduce aflatoxin contamination. This study aims to evaluate this hypothesis by developing catalase overexpression and knockout lines in peanut. Catalase, an antioxidant enzyme, decomposes the ROS hydrogen peroxide into water and oxygen. Catalase overexpression lines were developed with the coding sequence of catalase2 gene (Ah08g028000) driven by the Arabidopsis actin2 promoter and terminated with the NOS terminator. Catalase knockout lines were developed using a CRISPR/Cas9 construct with two single guide RNAs targeting conserved regions in both catalase2 genes, Ah08g028000 and Ah17g341300. Transgenic plants were produced via biolistic bombardment of embryogenic callus followed by regeneration under selection. GFP-positive T1 seeds from overexpression lines and Cas9-positive T1 seeds from knockout lines were advanced to the T2 generation. Three independent homozygous gene-edited T2 lines carrying non-synonymous mutations have been confirmed through Sanger sequencing and are being advanced. For overexpression lines, gene expression and copy number analyses are underway. Catalase activity will be quantified in homozygous knockout and overexpression lines, and selected lines with contrasting catalase activity will be evaluated for their response to aflatoxin contamination. Successful completion of this study will also provide evidence supporting development of high-antioxidant peanut lines through conventional breeding.

