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Viroids: The Smallest Plant Pathogens Behind Big Diseases
Viroids are enigmatic infectious agents -about 80 times smaller than viruses- that have intrigued scientists for over five decades. Recent advances in bioinformatics and high-performance computational analyses have led to the discovery of more than 5,000 viroid-like RNA sequences, some of which have been experimentally confirmed to infect hosts and induce disease symptoms. These findings reveal that viroid-like molecules are not limited to plants but also occur in bacteria associated with the human gut and oral microbiota, as well as in fungi.
Viroids represent the smallest known plant pathogens: circular, non-coding RNA molecules that infect economically significant crops such as grapevine, citrus, potato, tomato, hop, palm, and hemp. Despite lacking genes and the ability to produce proteins, viroids cause severe plant diseases that reduce yield and degrade crop quality. Each year, viroid infections result in agricultural losses amounting to tens of millions of euros worldwide.
In the context of climate change and the global movement of plant material, particularly through clonal propagation, their spread to new hosts and regions is accelerating. As a result, viroids are emerging as a growing threat to global food security.
About ViroiDoc 
The ViroiDoc project investigates the molecular mechanisms of viroid pathogenesis, develops advanced diagnostic tools for early detection, and explores innovative strategies to prevent their dissemination. The project mission is to protect crops and ensure sustainable agricultural production by developing effective, science-based solutions for managing viroid-related diseases.
ViroiDoc – Advanced Research on Viroid Pathogenesis and Control for Sustainable Agriculture is a Doctoral Network (DN) bringing together academic institutions and industry partners from Slovenia, Italy, Spain, France, Greece, Germany, Switzerland, the Czech Republic, Poland, the United States, and Argentina. Among them is [name institution].
This consortium provides a unique interdisciplinary research and innovation environment for the training of 10 doctoral candidates – MSCA fellows, equipping them with cutting-edge expertise and transferable skills relevant to agriculture, biotechnology, and biomedicine.
ViroiDoc’s overarching objective is to advance a comprehensive understanding of viroid biology and its agricultural implications, in alignment with the European Green Deal and the “Farm to Fork” strategy for sustainable food production and food security.
For further information, please visit: www.viroidoc.eu. 
Funding and Coordination
The project is coordinated by the University of Ljubljana and funded by the European Union under the Horizon Europe MSCA Doctoral Networks programme with a total budget of €2.5 million.

[Short]

ViroiDoc: unravelling the smallest pathogens threatening global crops
Viroids -tiny circular RNA molecules around 80 times smaller than viruses-are the smallest known plant pathogens, yet they cause serious diseases in crops such as grapevine, citrus, potato, tomato, hop, palm, and hemp. Despite lacking genes and proteins, viroids can severely reduce yields and crop quality, leading to millions of euros in annual agricultural losses. Their rapid spread, intensified by climate change and global plant trade, poses an emerging threat to food security.

The ViroiDoc project investigates how viroids cause disease, develops cutting-edge detection methods, and designs innovative strategies to control their transmission. Coordinated by the University of Ljubljana, ViroiDoc brings together 22 academic and industrial partners, among them is [name institution], from 11 countries across Europe and the Americas to train 10 doctoral researchers in advanced plant pathology, biotechnology, and bioinformatics.

Funded by the European Union’s Horizon Europe MSCA Doctoral Networks programme (€2.5 million), ViroiDoc contributes to the goals of the European Green Deal and the “Farm to Fork” strategy for sustainable and secure food production.

Learn more at www.viroidoc.eu.
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