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The full impact of RNA molecules on gene expression is only now becoming clear.  In addition to microRNAS and siRNAs, which are 21-26 nt in size, naturally occurring antisense transcripts (NATs) can impact gene expression and have been observed in several different eukaryotic organisms.  Recently an NAT that is complementary to frq, which codes for a key component of the circadian clock, was found in the filamentous fungus Neurospora crassa.  Previous work in the Payne lab identified another NAT in a cDNA library of the filamentous fungus Aspergillus flavus.  This species among others in the genus Aspergillus produces aflatoxin, a potent naturally occurring carcinogen.  The NAT identified in the cDNA library is complementary to aflR, which is the transcriptional regulator of aflatoxin biosynthesis.  This NAT, aflRas, overlaps with the 5’ end of aflR and extends into its promoter.  RT-qPCR analysis showed that aflR and aflRas mRNA levels fluctuated with respect to aflatoxin production at different time points after subculture onto aflatoxin-inducing medium.  At the 3 time points observed, aflR and aflRas transcripts were at comparable levels.  To perturb the balance between aflR and aflRas mRNA levels, the aflRas was cloned into an expression cassette utilizing a constitutive promoter.  Several different A. flavus transformants were recovered and are being analyzed for aflatoxin accumulation.  Among possible roles that have previously been reported fro NATs, regulation of gene expression by RNA interference, translational regulation, alternative splicing, or RNA editing are possible for aflRas.  Analysis of both aflR and aflRas mRNA accumulation in the aflRas over-expression transformants will provide insight as to the function of aflRas.

