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GpBy-mediated Signaling Pathway for Growth, Developmental Control and Toxin

Biosynthesis in Aspergillus nidulans
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In the filamentous fungi, heterotrimeric G proteins play crucial roles in cell growth, asexual and sexual
development, and pathogenicity and secondary metabolism. The basic unit of heterotrimeric G protein signaling is
comprised of a seven-transmembrane domain G protein-coupled receptor, a heterotrimeric G protein consisting of a,
B. ¥ and subunits, and downstream effector. In the model fungus Aspergillus nidulans, vegetative growth signaling is
primarily mediated by FadA and SfaD, the a and 3 subunits, and a presumed Gy subunit. To further understand
heterotrimeric G protein signaling mechanisms in 4. nidulans, we have identified and characterized the Gy subunit
GpgA and phosducin-like protein (PhLP) PhnA. Phosducin or PhLP is a positive regulator in G function. Genome
analyses in 4. nidulans resulted in identifying a single Gy subunit and three PhLPs, PhnA, PhnB and PhnC. Similar
to AsfaD, deletion of each gpg4 and phnd caused the restricted vegetative growth, defective sexual fruiting bodies
(cleistothecia) in self-fertilization and severe impairment of outcrosses. Deletion of phnd resulted in asexual
sporulation in liquid submerged culture,” suggesting that PhnA is required for G SfaD-mediated asexual
development control. SfaD::GpgA (GBY) may function as a heterodimer in the growth and sexual development
signaling pathways, but each component of heterodimer has somewhat different role in asexual development.
Developmental defects caused by deletion of fIb4 encoding RGS (regulator of G protein signaling) protein
negatively regulating FadA-mediated growth signaling were suppressed by deletion of gpgd and phnA respectively
indicating that GpgA and PhnA function in FadA-SfaD mediated vegetative growth sigﬁa]ing. However, while FadA
represses mycotoxin sterigmatocystin (ST) production, SfaD, GpgA, and PhnA are required for ST production. The
Gp SfaD is necessary for the expression of afIR encoding the transcriptional activator for the genes of ST
biosynthesis. Over-expression of afIR is sufﬁéient to restore ST production based on deletion of sfaD implying that
SfaD-mediated signaling in ST biosynthesis may include transcriptional activation of afIR. GBy SfaD::GpgA and a
positive regulator PhnA are required for normal vegetative growth, appropriate regulation of asexual sporulation, and
the formation of sexual fruiting bodies. The identification of other G protein components and/or downstream

effectors transducing SfaD::GpgA signals is critical for further understanding differential roles of G protein

components associated with secondary metabolism and other physiological characteristics.
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