Trans-sensing Mechanism in a Diploid Strain of Aspergillus flavus
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Aspergillus flavus is an asexual filamentous fungus that produces the toxic and carcinogenic compound aflatoxin.  The parasexual cycle can be induced in this fungus for genetic analyses, including assessment of gene dominance in stable diploids.  All known mutations in genes for aflatoxin biosynthesis are recessive in diploids except for afl-1 in strain 649.  Diploids between 649 and 86 (wild type) lack transcripts for the aflatoxin biosynthetic genes and fail to produce aflatoxin.  We are characterizing this mutant to understand the mechanism of inhibition of aflatoxin biosynthesis.  Loss of aflatoxin production in 649 is due to a deletion that includes the aflatoxin gene cluster. Failure to produce aflatoxin in 649 x 86 diploids does not appear to be due to a repressor of the transcriptional regulator AflR as diploids between 86 and a strain of 649 carrying ectopic copies of aflR produce aflatoxin. These data suggest that the location of aflR in the genome dictates whether it is functional in the 649 x 86 diploid.  One explanation is that some form of transvection or trans-sensing mechanism is preventing aflatoxin production in the diploid strains. Investigations are underway to characterize the trans-sensing phenomenon.

