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Active in the nucleus only: Coupled to a green fluorescent protein, SP7 glows under 

UV light (left), other proteins are distributed homogeneously (right). 

(Photo: Botanical Institute) 
 

Both profit from the symbiotic community: From their host 

plants, arbuscular mycorrhiza fungi (AM fungi) collect carbo-

hydrates from photosynthesis. In return, they supply their host 

plants with nitrogen or phosphate, nutrients that can hardly be 

accessed by the plant. Plant pathogens, by contrast, damage 

their host plant. A team of the KIT Botanical Institute has stud-

ied how plants succeed in distinguishing between friend and 

enemy. The results were published in the journal “Current Biol-

ogy”.  

 

It has been happening directly below ground surface for millions of 

years now: Interaction between fungi and plants. Thanks to micro-

scopically small organisms, the arbuscular mycorrhiza fungi (AM 

fungi), the plant grows and growth is improved. Pathogenic fungi are 

the ‘bad brothers’ of these AM fungi: They reproduce at the expense 

of their host, damage the plant or even kill it. How can the plant dis-

tinguish between friend and enemy? Why does the plant not show 

its typical defense reactions against pathogenic fungi when it is col-

onized by AM fungi? These questions were studied by the working 

group “Plant-microbe Interactions” headed by Professor Natalia 

Requena at the Botanical Institute of KIT. The scientists found that 

AM fungi are able to communicate with their plant partner. A protein 
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secreted by the fungus acts as signal substance.  

 

The researchers found that this protein is taken up by the plant cells, 

interacts with a protein of the plant in the nuclei, and, thus, “rewrites” 

the cellular program of the plant partner. In this way, the fungus can 

suppress the triggering of defense mechanisms. Molecules causing 

such a transformation are called effectors. In numerous pathogenic 

microorganisms, such proteins have already been discovered and 

their functioning was studied. However, never before was it con-

firmed that this mechanism is also used by symbiotic fungi to influ-

ence their host. The protein SP7 discovered by Requena’s team is 

the only effector described for AM fungi so far. This finding may lead 

to a better understanding of this useful symbiosis and possibly pave 

the way for an optimized use of AM fungi in sustainable agriculture.  

 

“The difficulty of working with AM fungi lies in the fact that the fungi 

can only be cultivated together with their plant partner. This makes it 

difficult to produce sufficient fungi material for analysis,” says Silke 

Kloppholz from the Botanical Institute. Furthermore, it has been 

impossible so far to genetically manipulate AM fungi. Many standard 

molecular biology methods could not be applied to these fungi. Na-

talia Requena and her colleagues first had to optimize existing 

methods for successful investigation of the fungus material in spite 

of its small amount. In addition, they use bypasses such as the ge-

netic manipulation of the plant partner or other genetically accessi-

ble fungi to obtain more information on the functioning of the fungal 

protein in the plant.  
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