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Aflatoxin, a carcinogenic mycotoxin, is a significant concern for all sectors of the peanut industry. Peanuts with varying genetic backgrounds can exhibit differing degrees of susceptibility to contamination. To explore the genetic mechanisms causing this variation, reciprocal crosses between a susceptible peanut genotype, Florida-07, and a resistant peanut genotype, ICG 1471, were made to develop a recombinant inbred line (RIL) population (IF population). Advanced RILs from this population were screened for aflatoxin contamination using a novel in vitro seed colonization technique involving inoculation with A. flavus. DNA was extracted from lines which were identified as the most susceptible and the most resistant. Samples from each group were bulked for whole genome sequencing. A quantitative trait locus (QTL) mapping approach was employed to identify regions contributing to resistance. Four different putative QTL regions were identified using the Khufu var program. Subsequent experiments using two nested populations derived from crosses between a resistant IF line and two chromosome segment substitution lines, CSSL84 and CSSL100, demonstrated that one of the regions, identified on Arahy20, could be validated for aflatoxin contamination resistance. Variant analysis within this region revealed two genes which may contribute to resistance mechanisms.
