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Abstract

Balance of physiological levels of iron is essential for every organism. In Aspergillus fumigatus and
other fungal pathogens, the transcription factor HapX mediates adaptation to iron limitation and
consequently virulence by repressing iron consumption and activating iron uptake. Here, we
demonstrate that HapX is also essential for iron resistance via activating vacuolar iron storage. We
identified HapX protein domains that are essential for HapX functions during either iron starvation
or high-iron conditions. The evolutionary conservation of these domains indicates their wide-
spread role in iron sensing. We further demonstrate that a HapX homodimer and the CCAAT-
binding complex (CBC) cooperatively bind an evolutionary conserved DNA motif in a target
promoter. The latter reveals the mode of discrimination between general CBC and specific
HapX/CBC target genes. Collectively, our study uncovers a novel regulatory mechanism mediating
both iron resistance and adaptation to iron starvation by the same transcription factor complex with
activating and repressing functions depending on ambient iron availability.
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