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An "anchor'" that keeps proteins together

September 4 2014

Just like in humans, in fungi, too, fusions between cells are crucial for their
development. In the hyphae fungus Sordaria macrospora such fusions (arrow) are
required for the production of fruiting bodies during sexual development. The
scaffold protein PROA40 is essential for these processes.
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All organisms react to different external and internal stimuli: if, for
example, the hyphae fungus Sordaria macrospora is supplied with food,
it produces fruiting bodies as part of its oestrous cycle. To initiate this
reaction, signals have to be transmitted within the cell, which are
conveyed by proteins. Physical proximity is a fundamental requirement
for different proteins to be able to communicate with each other.
Generating that proximity is what scaffolding proteins do, by binding
like an anchor to several proteins and keeping them together for the
duration of signal transmission. Under the auspices of Dr Ines Teichert,
RUB biologists have discovered a new scaffold protein in hyphae fungi.
PROA40 is particularly important for the production of fruiting bodies.

The researchers report their findings in PLoS Genetfics.

Understanding the process is important for fighting
diseases

The most important signal pathways of all eukaryotic organisms — that
includes humans — are, among others, the so-called MAP kinase
modules. By linking phosphate groups, those modules, which are made
up of several kinases, cause other proteins to alter their activity. How
exactly a small number of MAP kinase modules (in fungi it's mostly
three modules) elicit the correct responses to different stimuli, has not,
as yet, been fully understood. "And yet understanding this process is
important for fighting diseases which are caused by altered signal
transmissions, e.g. Alzheimer's and cancer," explains Ines Teichert.

Scaffold proteins make interactions possible

To research into these principles, scientists use organisms with simple
life cycles, such as fungi. By using so-called scaffold proteins, detecting
the mechanisms underlying signal transmission becomes possible. Like
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an anchor, they bind different kinases of MAP kinase modules, thus
bringing them in close physical proximity with each other. Only then,
reactions can take place between them and a signal can be transmitted.

Due to scaffold proteins being very dissimilar from each other, they are
difficult to find.

No PRO40, no oestrous cycle

Dr Ines Teichert (Department of General and Molecular Botany) and her
collaboration partners from the work group for Analytical Chemistry (Dr
Dirk Wolters) suspect the protein PRO40 to be a scaffold protein. It has
been shown that genetically modified fungi that did not produce PRO40
did not produce any fruiting bodies, either. Examining the proteins, the
researchers proved that PRO40 binds two kinases of the MAP kinase
module plus an additional kinase that switches on the module. Moreover,
PROA40 directly affects the activity of the MAP kinase. "Thus, we were
the first ones to demonstrate that PRO40 is a scaffold protein that is
specific for sexual development processes in hyphae fungi," explains Dr
Teichert. Scientists know about corresponding substances in other fungi
which are responsible for phyto pathogenicity in fungi, i.e. the
infestation of plants, or for fungus-plant symbioses. PRO40's function as
a scaffold protein provides, for the first time, a function model on the
molecular level.
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