The MAP kinase MpkA controls cell wall integrity, oxidative
stress response, gliotoxin production and iron adaptation
in Aspergillus fumigatus.

Jain R, Valiante V, Remme N, Docimo T, Heinekamp T, Hertweck C, Gershenzon J, Haas H,
Brakhage AA (2011) The MAP kinase MpkA controls cell wall integrity, oxidative stress response,
gliotoxin production and iron adaptation in Aspergillus fumigatus. Mol Microbiol 82(1), 39-53.
Details

Abstract

The saprophytic fungus Aspergillus fumigatus is the most important air-borne fungal pathogen.
The cell wall of A. fumigatus has been studied intensively as a potential target for development of
effective antifungal agents. A major role in maintaining cell wall integrity is played by the mitogenactivated protein kinase (MAPK) MpkA. To gain a comprehensive insight into this central signal
transduction pathway, we performed a transcriptome analysis of the ΔmpkA mutant under
standard and cell wall stress conditions. Besides genes involved in cell wall remodelling, protection
against ROS and secondary metabolism such as gliotoxin, pyomelanin and pseurotin A, also
genes involved in siderophore biosynthesis were regulated by MpkA. Consistently, northern and
western blot analyses indicated that iron starvation triggers phosphorylation and thus activation of
MpkA. Furthermore, localization studies indicated that MpkA accumulates in the nucleus under
iron depletion. Hence, we report the first connection between a MAPK pathway and siderophore
biosynthesis. The measurement of amino acid pools and of the pools of polyamines indicated that

arginine was continuously converted into ornithine to fuel the siderophore pool in the ΔmpkA
mutant strain. Based on our data, we propose that MpkA fine-tunes the balance between stress
response and energy consuming cellular processes.

Involved units

Biomolecular Chemistry Christian Hertweck

Read more

Molecular and Applied Microbiology Axel Brakhage

International Leibniz Research School Peter F. Zipfel

Leibniz-HKI-Authors

Read more

Read more

Axel A. Brakhage

Details

Thorsten Heinekamp

Details

Christian Hertweck

Details

Radhika Jain

Details

Vito Valiante

Details

Identifier

doi: 10.1111/j.1365-2958.2011.07778.x

PMID: 21883519

Powered by TCPDF (www.tcpdf.org)

