
 

58th meeting of the DPG Working Group 

“VIRUSKRANKHEITEN DER PFLANZEN“ 

March 16th and March 17th 2026 

at 
JKI, Braunschweig 

 
Sponsoring by 

 
 

 

 
 

 

  

 
 

 
Many thanks for their support! 

 
DPG-working group leaders & hosts: Annette Niehl & Björn Krenz  

 



Dear colleagues, 

 
We and our teams are welcoming you to the 58th meeting of the DPG Working Group " 

Viruskrankheiten der Pflanzen" in Braunschweig on Monday, March 16th 2026 and Tuesday March 17th 

2026 together with our dutch partners & colleagues at. 

 

 

Julius Kühn-Institut (JKI) 
Bundesforschungsinstitut für Kulturpflanzen 

Messeweg 11-12 
38104 Braunschweig 

 

 

 

 
We look forward to a meeting that will benefit from numerous and diverse contributions, discussions 
and questions. The 2026 meeting will again be an excellent opportunity to network practice- and 
research-oriented plant virologists on scientific issues as well as applied problems in virus disease 
control. We all look forward to your continued support - especially from colleagues in the field of 
official extension! 

 

 

 
We would like to point out to all active participants to keep exactly to the time and also to 

consider the discussions in terms of time. 

 

*** 
 

How to get to the meeting 
 
Arrival by train 
 
From main station (ICE station): 
 
Option 1: Take bus line 411 (towards Lamme), 419 (towards Amalienplatz-Hauptbahnhof), or bus 436 (towards 
Flughafen) to the Kastanienallee stop, then change to bus line 413 towards Querum/Bevenrode and get off at the Julius-
Kühn-Institut stop. 
 
Option 2: Take bus line 419 (towards Amalienplatz-Hauptbahnhof) or 436 (towards Flughafen) to the Gliesmaroder 
Straße stop, then change to tram line 3 towards Volkmarode and get off at the Messeweg stop. 
 
 
Arrival by car 
 
A 2 (Berlin - Hanover), exit Braunschweig-Ost onto the B248 towards Braunschweig, after approx. 5 km turn left at the 
Berliner Straße / Messeweg intersection (signposted to the J. Kühn Institute) A 39 (Salzgitter - Wolfsburg/Helmstedt), 
take the Sickte exit, then head towards the B1. At the second roundabout, head towards the B1/Riddagshausen, cross 
the B1 towards Riddagshausen, and turn right onto Messeweg at the ponds. The JKI is on the left. 
 
 
 
 
Conference location and parking at JKI 



 
The conference room is located on the left-hand side after entering the JKI, in building H2, where also the canteen is 
located. Please note that the JKI parking place is under construction. Thus, an alternative parking exclusively for 
conference attendees with limited parking possibilities is available behind the greenhouse as indicated in the plan 
below.  
 
 
 

 
 

*** 
 

Please note that the cash payment of 65 € to cover the catering (lunches & coffee/tea breaks) and rental 

costs should be paid appropriately at the meeting office, we have limited change. Thank you for your 

understanding. 

 

  



 

 

Our keynote speakers 
 

 

 

Adrian A. Valli is a Group Leader at the Spanish National Centre for 

Biotechnology (CNB-CSIC). He obtained his degree in Biotechnology at the 

National University of the Littoral (Argentina) before moving to Spain to 

pursue a PhD in Biological Sciences at the Autonomous University of Madrid. 

Under the supervision of Juan Antonio García, he specialized in plant RNA 

viruses, developing expertise in the molecular mechanisms governing plant–

virus interactions and the evolutionary pressures shaping these processes. 

 

He subsequently moved to the United Kingdom to join the University of 

Cambridge, where he worked under the supervision of David Baulcombe to 

gain insight into RNA silencing pathways and their evolution in plants. 

 

He later returned to CNB-CSIC, where he now leads research programs aimed 

at understanding the genetic and evolutionary determinants that structure 

plant–virus coevolution. His work focuses on viral factors involved in 

infection, counter-defense, and host adaptation, as well as on identifying plant 

responses that drive resistance and influence viral diversity. His group 

integrates molecular virology, evolutionary biology, and systems-level 

approaches to dissect how reciprocal selective pressures shape both host and 

pathogen. 

 

 

 

Bernhard C. Schäfer is the head of the Julius-Kuehn-Institute for national and 

international Plant Health since 2019. Together with delegates of the Federal 

Ministry of Agriculture, Food and Regional Identity, he represents Germany 

in the EU Council Working Group ‘Chief Plant Health Officers’ (COPHS) in 

Brussels. He is also involved in the EFSA's Scientific Network for Risk 

Assessment in Plant Health, the EPPO Working Party on Phytosanitary 

Regulations and the Conference on Phytosanitary Measures (CPM) at the 

International Plant Protection Convention (IPPC). After studying agricultural 

sciences at the Universities of Bonn and Göttingen, he obtained his PhD in 

herbology at the Institute of Phytopathology in Prof. Heitefuß's research group. 

Before joining the JKI, he spent 17 years as a professor of crop production and 

plant breeding at the South Westphalia University of Applied Sciences in 

Soest, where he was also the scientific director of the experimental farm. The 

Institute for Plant Health conducts research into the biology, control and 

diagnosis of regulated pests in five organism-specific laboratories and is thus 

part of the national reference laboratory (NRL). The research activities also 

cover pest risk analysis, the implementation and involvement of legal plant 

health regulations at national and EU level and international participation in 

the development of phytosanitary standards (ISPM´s) within the framework of 

the FAO's International Plant Protection Convention (IPPC). 

 

 

  



Programme 2026 

 

Monday, 16. March 2026 

07:40 – 08:40 Registration  

08:40 – 09:00 Welcome & conference information 

Annette Niehl & Björn Krenz  

Session 1 Chair:  M. Varrelmann 

 

09:00 – 09:25 

Biology, Epidemiology and Molecular Features of the Allexivirus Garlic Virus X 

Katja Richert-Pöggeler 

 

 

09:25 – 09:50 

A secreted viral peptide acts as a PAMP mimic to trigger effector relocalization and 

suppress plant immunity 

Laura Medina-Puche 

 

09:50 – 10:05 

A Constitutively Expressed RTM1-like Gene Is Associated with BtMV Movement-

Restriction in Sugar Beet 

Dennis Rahenbrock 

 

10:05 – 10:20 

Is Rz2 still holding strong? Investigating the resistance stability and its interaction with 

the avirulence protein TGB1 

Kristin Benjes 

 

10:20 – 10:35 

 Transcriptome Analysis of Cassava Brown Streak Virus (CBSV) Infected Susceptible and 

Resistant Cassava 

 Jessica Lilienthal 

 

10:35 – 10:50 

CMD1 resistance restricts systemic invasion of East African cassava mosaic virus in 

cassava through strong RNA-silencing responses 

 Samar Sheat 

10:50 – 11:40 coffee & tea break  

Session 2 Chair: Claudia Strauch & Katja Richert-Pöggeler 

11:40 – 11:50 About the DPG – Anton Frank 

 

11:50 – 12:10 

RNA structure in Potexviruses 

Nina Lukhovitskaya 

 

12:10 – 12:30 

FISHing for viruses-Tracking viral tropisms in plant reproductive tissues 

Gesa Hoffmann 

 

12:30 – 12:45 

Linked transcriptomics and sRNA sequencing approach to identify cross-kingdom RNAi 

in the sugar beet – Beet yellows virus interaction 

Roxana Hossain 

 

12:45 – 13:00 

Coordinated Suppression of Anabolic Growth Programs in Hop During citrus bark 

cracking viroid associated stunting 

Michael Hagemann 

 

13:00 – 13:15 

Stationary phloem proteins and their effects on viruses, aphids, and cyst nematodes in 

Arabidopsis 

Emilyn Matsumura 

 

13:15 – 13:30 

Unraveling the tissue-specific effects of the symptom determinant of tomato yellow leaf 

curl virus in phloem companion cells 

Harold Nicholay Diaz Ardila 

13:30-14:30 Lunch catered by canteen of JKI 

14:30-16:30 Poster session  

# Presenter Title 

 

1 

Cintia Paula Feitosa 

Souza Araújo 

Towards exploring the virome in the Ananas germplasm 

collection at Embrapa Mandioca e Fruticultura (Brazil) 

 

2 

Bennet Garz RecREdit: Generating recessive resistance against aphid-

transmitted viruses in sugar beet through precise genome editing 

 

3 

Souheyla Khechmar Unraveling the molecular interplay in plant responses to BChV 

and BYV mono- and co-infection through transcriptomics 



 

4 

Dennis Knierim Identification of a novel ilarvirus in Tolmiea menziesii co-

infected with cucumber mosaic virus 

 

5 

Deborah Lapczinsky Geminiviral replication triggers a reorganization of nuclear 

architecture 

 

6 

Paolo Margaria A metagenomic study in yam reveals a sequence related to 

coffee ringspot virus, however distinct in the 3' terminal end of 

RNA1 and with an insertion in the L gene 

 

7 

Sahar Nouri The birch pollen virome: evidence for pollen-mediated dispersal 

of established and novel plant viruses 

 

8 

Udari Nipuni 

Wasana Pandi 

Gamage 

Aphid-mediated transmission of PLRV and PVY in potato and 

evaluation of RNA extraction methods for reliable RT-qPCR 

diagnostics 

 

9 

Zoi Pentheroudaki Deciphering the expression patterns of Pol IV and its impact on 

plant–virus interactions 

 

10 

Franka Piloth Distribution of emaraviruses affecting maple trees (Acer sp.) in 

Northern Germany 

11 Artemis Rumbou Detection of chickpea-associated viruses in Thyrow-

Brandenburg 

12 Hritu Sarkar Uncoupling host-virus interactions: Targeting susceptibility (S) 

genes for durable resistance against ToBRFV 

 

13 

Samar Sheat Towards Cassava brown streak Disease Resistance: Genetic and 

Molecular Approaches to a mechanistic explanation 

 

14 

Samar Sheat Understanding Pathogen Interactions Causing Cassava Frogskin 

Disease and Searching for Resistance 

 

15 

Daniel Specht Investigations into the recognition of the avirulence protein triple 

gene block 1 of the beet necrotic yellow vein virus by the 

resistance protein Rz2 

 

16 

Moritz Stengel Genetic and Molecular Characterization of Asparagus Virus 1 

Resistance Genes 

 

17 

Claudia Strauch Investigation of the interaction between Japanese soil-borne 

wheat mosaic virus Movement protein and Heat shock protein 70 

18 Kerstin Zikeli Screening for apple pathogens in Germany – Apple rubbery 

wood virus 1 & 2 and apple hammerhead viroid: new molecular 

diagnostics and a study on viroid genetic variability 
 

Session 3 Chair: Rene van der Vlugt 

 

16:30 – 16:45 

Identification of dRNA diversity in beet yellows virus infected sugarbeet using direct RNA 

sequencing 

Swathi Ramapuram 

 

16:45 – 17:00 

Identification of a Novel Partitivirus via Oxford Nanopore Technology Real-Time 

Sequencing 

Ali Pasha 

 

17:00 – 17:15 

Fine tuning of the HTS library preparation to allow accurate determination of viral RNA 

terminal sequences 

Paolo Margaria 

 

17:15 – 17:30 

Insights from the tomato brown rugose fruit virus Nextstrain Build. 

Carla Oplaat 

 

17:30 – 17:45 

Insights into Grapevine Fanleaf Virus Diversity Using RNA1-Based Phylogenetic Analysis 

Shaheen Nourinejhad Zarghani 

 

17:45 – 18:00 

Tobacco mosaic virus (TMV)-based 3D nanomaterials as a modular platform for reusable 

enzymatic biosensors 

Ou Sha 

18:10 – 19:00 Invited talk from Adrian Alejandro Valli 

19:00 Conference dinner @ JKI (on site) 

 

 

 



 

Tuesday, 17. March 2026 

 08:30 Welcome & conference information 

Annette Niehl & Björn Krenz 

Session 4 Chair: Paolo Margeria 

 

08:35 – 09:15 

Challenges for plant health in the national and international context 

Bernhard Schäfer 

 

09:15 – 09:30 

Identification of a capulavirus in cultivated tomatoes in Germany 

Wulf Menzel 

 

09:30 – 09:45 

Establishment of diagnostic methods for the specific detection of Emaravirus quercus in 

common oak (Quercus robur L.) 

Marius Rehanek 

 

09:45 – 10:00 

A virome and risk analysis of multiple ‘new’ viruses identified from Mashua (Tropaeolum 

tuberosum) 

Rene van der Vlugt 

10:00 – 11:00 coffee & tea break 

Session 5 Chair: Nourinejhad Zarghani & Thierry Wetzel 

 

11:00 – 11:15 

 PVDive: a new online resource for plant virology 

 Ana Osojnik 

 

 

 

 

 

 

11:15 – 12:00 

 

Online-presentations 

1. Anhelina Kyrychenko 

High Plains wheat mosaic emaravirus: an emerging pathogen or an overlooked threat 

to cereal agroecosystems in Europe? 

2. Phillip Meyke 

Characterization of a (historic) clover yellow mosaic virus isolate 

3. Delphine Pott 

Alternative splicing expands the functional portfolio of a plant virus to control the viral 

cycle 

 

 

12:00– 12:15 

Soil-borne wheat mosaic disease in Brazil: etiology and plant-virus interaction 

Fabio Nascimento da Silva 

 

12:15– 12:30 

Functional and structural characterization of a novel dsRNA binding protein from plant 

Christophe Ritzenthaler 

 

12:30 – 12:45 

Pre-publication data sharing in plant virology: 32 novel Rhabdoviridae and a widespread 

Carlavirus 

Pier de Koning 

 

12:45 – 13:00 

Mild ToBRFV mutants – cross-protection as alternative management strategy? 

Heiko Ziebell 

 

13:00 – 13:30 

 

Elections of the DPG working group chairs by Björn Krenz 

 

  

Farewell & honors by Annette Niehl & Björn Krenz 

 

 

 

 



ABSTRACTS 
 

Session 1 

Biology, Epidemiology and Molecular Features of the Allexivirus Garlic 

Virus X 

 

Ali Pasha1, Faten Mansouri2, Abu Amponsah Owuraku3 Lars Schniggendiller4, Dirk Schmalowski1, Adrian Viehweger5, Katja 

Richert-Poeggeler1  

1Julius Kuehn Institute- Federal Research Centre for Cultivated Plants, Institute for Epidemiology and Pathogen 

Diagnostics, Braunschweig.  

2 EpiLogic GmbH, Freising, Germany. 

3 University of Göttingen, Göttingen, Germany.  

4 University of Kassel, Kassel, Germany.  

5 University of Leipzig, Leipzig, Germany. 

Email: katja.richert-poeggeler@julius-kuehn.de 

Garlic virus X (GarVX), a member of the genus Allexivirus, was identified for the first time in Germany during a BLE-funded 

project concerned in investigating virus loads in garlic varieties used in organic farming. Between 2016 and 2019, twelve 

garlic varieties were screened, revealing GarVX in three varieties, consistently occurring in mixed infections with other 

allexiviruses, potyviruses, and carlaviruses. To characterize the virus, total RNA from mixed-infected plants was sequenced 

using Illumina and Oxford Nanopore platforms. A complete GarVX genome of 8,262 nucleotides was reconstructed. 

Metagenomic analysis showed that GarVX represented 21% of viral reads within the dataset. The consensus sequence 

shared 94.3% nucleotide identity with the Chinese isolate MN059426.1, and phylogenetic analysis confirmed its placement 

within the GarVX clade. GarVX was detected in multiple plant organs, including cloves and bulbils, as well as in its vector, 

the eriophyid mite (Aceria tulipae), which appears to be the primary driver of initial infection and spread within Germany. 

These findings underscore the necessity of rigorous visual inspections of planting material to prevent yield loss and 

minimize virus infestation. In addition, managing eriophyid mite populations through treatments such as warm water 

incubation before planting is crucial. 

 

  



A secreted viral peptide acts as a PAMP mimic to trigger effector 

relocalization and suppress plant immunity 

 

 

Laura Medina-Puche 1,2, Huang Tan 1,2, Shaojun Pan 1,2, Zhihao Jiang 1, Christoph Sicking 3, Elena García-Pérez  4, Björn Krenz 
3, Rosa Lozano-Duran *1,2 

1Department of Plant Biochemistry, Centre for Plant Molecular Biology (ZMBP), Eberhard Karls University, D-72076 

Tübingen, Germany.  

2Shanghai Center for Plant Stress Biology, CAS Center for Excellence in Molecular Plant Sciences, Chinese Academy of 

Sciences, Shanghai 201602, China.  

3Leibniz Institute DSMZ-German Collection of Microorganisms and Cell Cultures, Inhoffenstrasse 7B, 38124 Braunschweig, 

Germany. 4Institute for Plant Molecular and Cellular Biology (IBMCP), CSIC-UPV, 46022 Valencia, Spain. 

*rosa.lozano-duran@zmbp.uni-tuebingen.de; laura.medina-puche@zmbp.uni-tuebingen.de 

The first layer of plant immunity relies on recognizing pathogen-associated molecular patterns (PAMPs) via pattern 

recognition receptors (PRRs). Infection by tomato yellow leaf curl virus (TYLCV) triggers defense, leading to translocation 

of the viral C4 protein from the plasma membrane (PM) to chloroplasts, where it suppresses salicylic acid-dependent 

responses. However, how TYLCV activates defense is unclear. Here, we identify a novel open reading frame (ORF) in TYLCV 

encoding a predicted secreted peptide, which we named Peptide encoded in the Viral Genome (PVG). RNA-seq analysis 

shows that exogenous PVG application activates plant transcriptional defense responses. PVG is essential for full virulence 

and both sufficient and required for C4 translocation to chloroplasts. Transgenic tomato plants expressing the chloroplast-

localized C4G2A complement PVG deficiency, indicating that the main function of PVG is to direct C4 to this organelle. 

Strikingly, receptor-associated kinases SOBIR1 and BAK1 as well as one RLP are required for PVG perception. Our findings 

suggest that PVG acts as a viral PAMP mimic, hijacking PTI to promote virulence by triggering C4 relocalization to its 

secondary site of action in a timely manner. Notably, we identify similar putative secreted peptides encoded by 

phylogenetically distant geminiviruses that also direct the relocalization of their cognate C4 proteins, suggesting 

convergent evolution of PTI co-option. 

  



A Constitutively Expressed RTM1-like Gene Is Associated with BtMV 

Movement-Restriction in Sugar Beet 

 

Dennis Rahenbrock1, Glenda Willems2, Thierry Cadalen3, Sigrid Vanstraelen2, Niels Wynant2, Mark Varrelmann1, Lukas 

Rollwage1 

1Institute of Sugar Beet Research, Göttingen, Germany 

2Florimond Desprez Belgium, Tienen, Belgium 

3Florimond Desprez Veuve & Fils, Cappelle-en-Pévèle, France 

 

Beet mosaic virus (BtMV, genus Potyvirus) is a threat to sugar beet (Beta vulgaris L.) production, particularly following 

restrictions on neonicotinoid seed treatments in the European Union. This study aimed to investigate the molecular basis 

of BtMV resistance using a resistant (Bm) and a susceptible (bm) sugar beet line. This resistance was initially observed in 

the 1970s in USA (Lewellen 1973) and located to chromosome 1 by Friesen et al. (2006). A segregating crossing population 

derived from Bm × bm was generated to enable genetic mapping and support downstream analyses. Phenotypic 

assessment revealed delayed symptom onset and restricted virus movement in Bm plants. Using a movement-impaired 

BtMV-GFP clone, we demonstrate that the resistance limits viral spread rather than replication. Transcriptome analysis 

conducted 14 days post-inoculation identified a sugar beet homologue of the Arabidopsis thaliana restricted tobacco etch 

virus (TEV) movement gene 1 (RTM1), located near a previously mapped marker and showing jacalin-like lectin domains. 

In A. thaliana, RTM1 is known to restrict the long-distance movement of TEV and other potyviruses. This gene was 

expressed exclusively in Bm plants, regardless of the infection status, indicating constitutive expression. A segregating 

population derived from the resistant and a susceptible parent was developed to map BtMV resistance. A total of 210 

F1S1 progenies were genotyped using a SNP array and phenotyped for BtMV resistance in a greenhouse bioassay, using 

symptom severity at 15 days post-inoculation for QTL analysis. Single interval mapping identified a single major QTL on 

chromosome 1. A SNP marker designed from a resistant-specific polymorphism in the RTM1-like gene co-segregated 

perfectly with a marker located within the QTL confidence interval. Together, these results support the RTM1-like gene as 

a strong candidate underlying the major BtMV resistance QTL on chromosome 1. By uncovering the genetic basis of the 

resistance, this research not only advances our understanding of BtMV resistance but also underscores the potential for 

integrating such traits into future breeding programs. 

Literature 

• Friesen, T. L.; Weiland, J. J.; Aasheim, M. L.; Hunger, S.; Borchardt, D. C.; Lewellen, R. T. (2006): Identification of a 

SCAR marker associated with Bm, the beet mosaic virus resistance gene, on chromosome 1 of sugar beet. In: Plant 

Breeding 125 (2), 167–172.  

• Lewellen, R. T. (1973): Inheritance of Beet Mosaic Virus Resistance in Sugarbeet. In: Phytopathology 63, 877–881 

 

  



  

Is Rz2 still holding strong? Investigating the resistance stability and its 

interaction with the avirulence protein TGB1 

 

Kristin Benjes, Mark Varrelmann, Sebastian Liebe 

Institute of Sugar Beet Research Göttingen 

Rhizomania is a devastating disease in sugar beet caused by beet necrotic yellow vein virus (BNYVV). Control relies on the 

cultivation of resistant varieties. The first resistance gene Rz1 has been used for decades, and resistance-breaking strains 

have been reported from different countries. This emphasizes the importance of the second resistance gene Rz2 that has 

remained stable to date. In a transient assay in Nicotiana benthamiana, the resistance protein Rz2 was shown to recognise 

BNYVV triple gene block I (TGB1) as corresponding avirulence protein leading to a hypersensitive response (HR) with cell 

death (Wetzel et al., 2021). In following experiments, we were able to demonstrate that recognition by Rz2 relies on the 

C-terminal region of BNYVV TGB1 containing the two conserved NTPase/helicase motifs V and VI. Alanine exchange of 

four conserved amino acids in motif V led to a strongly reduced HR. To evaluate if sequence variation in this C-terminal 

TGB1 region is already present in nature potentially circumventing recognition by Rz2, a greenhouse bait plant test with 

16 naturally infected soils and three sugar beet genotypes (susceptible, Rz1 resistant, Rz1+Rz2 resistant) was conducted. 

While Rz1 resistance-breaking was confirmed, only very few samples from Rz1+Rz2 resistant plants displayed slightly 

elevated ELISA values. To investigate if this is related to sequence variation within TGB1, PCR amplicons were prepared 

and sent for sequencing. To characterize the interaction between TGB1 and Rz2, two assays for direct interaction were 

conducted. Both failed to show a direct interaction which indicates an indirect interaction relying on a third protein. 

Proximity labelling was established to identify this third protein. First candidates from the pilot experiment are being 

tested while the experiment is repeated with more replicates. 

Literature: 

• Wetzel, V., Willlems, G., Darracq, A., Galein, Y., Liebe, S., & Varrelmann, M. (2021). The Beta vulgaris-derived 

resistance gene Rz2 confers broad-spectrum resistance against soilborne sugar beet-infecting viruses from 

different families by recognizing triple gene block protein 1. Molecular Plant Pathology, 22(7), 829–842. 

https://doi.org/10.1111/mpp.13066 

  



Transcriptome Analysis of Cassava Brown Streak Virus (CBSV) Infected 

Susceptible and Resistant Cassava 

 

Jessica Lilienthal, Stephan Winter and Samer Sheat* 

Leibniz-Institut Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Abteilung Pflanzenviren, Messeweg 

11-12, D-38104 Braunschweig 

Email: jessica.lilienthal@dsmz.de; *samar.sheat@dsmz.de 

 

Cassava brown streak disease (CBSD), caused by cassava brown streak viruses (CBSV), represents a major threat to cassava 

production, as infection of tuberous roots results in substantial yield losses. Certain South American cassava germplasm 

genotypes exhibit virus resistance, which can either be characterized as complete immunity by preventing virus replication 

and movement, or restrict viral replication to phloem companion cells and limit root infection. To further explore resistant 

genotypes and identify potential resistance genes, a time course RNA-seq study was conducted, comparing gene 

expression of a virus-susceptible cassava TMS 96/0304, a CBSV root-restricting cassava DSC 260 and an immune DSC 167 

cassava. Differential gene expression patterns across leaves, stems, and roots revealed substantial differences between 

the susceptible and resistant genotypes. Temporal analysis indicated substantial variation in the number of differentially 

expressed genes (DEGs) at one day after inoculation (DAI), with resistant lines DSC 167 and DSC 260 showing strong 

differential expression, whereas significant expression changes in TMS 96/0304 were only detected at 10 DAI. Heat shock 

proteins were upregulated in stem and root tissues of DSC 167 but downregulated in root tissues of DSC 260 and TMS 

96/0304, highlighting molecular differences in root tissues between root-restricted and highly resistant genotypes. 

Additionally, phloem enrichment analyses were conducted to identify genes involved in virus restriction in resistant 

cassava. RNA-seq comparisons of laser-microdissected internal and external phloem tissues across the three genotypes 

revealed five major differentially expressed genes encoding characterized proteins, while the remaining DEGs were 

annotated as uncharacterized. One uncharacterized gene displayed notably strong expression, requiring further functional 

investigation. The findings of this study provide valuable insights for the identification of resistant genotypes and the 

development of strategies to control CBSD in Africa. 

 

  



CMD1 resistance restricts systemic invasion of East African cassava 

mosaic virus in cassava through strong RNA-silencing responses 

Samar Sheat* and Stephan Winter 

Leibniz Institute DSMZ-German Collection of Microorganisms and Cell Cultures GmbH 

Email: samar.sheat@dsmz.de 

Cassava mosaic disease (CMD), caused by cassava-infecting begomoviruses, remains a major constraint to cassava 

(Manihot esculenta) production. Host resistance is the most effective control strategy and is deployed widely through 

three major sources: CMD1 (introgressed from Manihot glaziovii, typically showing a recovery phenotype), CMD2 (from 

the landrace TME 3, providing near-complete protection against known cassava begomoviruses), and CMD3 (CMD1 x 

CMD2, conferring near-immunity). Despite their broad use in breeding, the molecular and tissue-level mechanisms 

underpinning CMD resistance are still not fully resolved. Here, we investigated East African cassava mosaic virus (EACMV) 

infection dynamics in CMD1-and CMD2-resistant cassava genotypes, CMD3 lines, and susceptible controls. Plants were 

inoculated by graft transmission, and virus movement and accumulation were assessed across leaf and stem tissues using 

RNAscope® in situ hybridization (ISH) and qPCR. In parallel, we profiled candidate defense-associated pathways by 

quantifying transcripts for xyloglucan endotransglycosylase (XET) and core RNA-silencing components (Dicer-like DCL, 

Argonaute, AGO and RNA-dependent RNA polymerase RdRP genes). EACMV moved systemically from the graft site in all 

genotypes, consistent with phloem transport; however, resistant plants showed markedly reduced accumulation in leaves 

and a delay in systemic invasion. RNAscope® ISH localized EACMV predominantly to the phloem, while high-resolution 

imaging also detected viral signal in mesophyll cells in infected leaves, indicating limited cell-to-cell invasion beyond 

vascular tissues. CMD2- and CMD3-resistant lines exhibited elevated XET expression, most strongly in stem tissues, but 

this increase was not specific to EACMV infection, suggesting a broader association with defense or tissue status. 

Importantly, a time-series analysis of meristematic tissues in the CMD1 genotype TMS 30572 revealed robust induction of 

RNA-silencing genes coincident with viral invasion, strongly implicating RNA-silencing pathways in restricting begomovirus 

replication and spread. Together, these results provide a cellular framework for CMD resistance, supporting a model in 

which RNA silencing is a key antiviral barrier, while additional host factors (including XET-associated responses) may 

contribute to a primed or reinforced defense state. 

 

  



Session 2 

RNA structure in Potexviruses 

 

Nina Lukhovitskaya*1, Katherine Brown2, Andrew Firth2 and Jahn Carr2 

1 INRAE-UMR PHIM, Montpellier, France  

2 Department of Pathology, University of Cambridge, Cambridge, United Kingdom  

Email: nina.lukhovitskaya@inrae.fr 

Programmed −1 ribosomal frameshifting is a highly efficient mechanism used by many RNA viruses to expand their coding 

capacity and typically requires a stable downstream RNA secondary structure. However, several virus families, including 

Alphaflexiviridae, do not employ −1 frameshifting, suggesting the presence of genomic constraints. Here, we investigate 

whether potexviruses are subject to selection against stable RNA secondary structures, using Potato virus X (PVX) as a 

model. Comparative analyses of RNA folding energies across diverse RNA virus families revealed that Alphaflexiviridae 

exhibit a significant depletion of stable RNA secondary structures relative to randomized sequences, consistent with active 

negative selection. The PVX genome, in particular, lacks highly stable predicted structures and falls below defined 

minimum free energy thresholds. Experimental insertion of frameshift-stimulatory stem–loops into the PVX genome 

showed that a strongly structured HIV-1 stem–loop delayed systemic infection, reduced virus accumulation, and rapidly 

acquired mutations that destabilized RNA structure. In contrast, stem-loops derived from other viruses were stably 

maintained and had little or no impact on infection dynamics. Further analyses demonstrated that HIV-1 stem–loop–

mediated attenuation is not due to defects in replication, cell-to-cell movement or RNA silencing suppression. Together, 

these results indicate that specific RNA structural features, rather than thermodynamic stability alone, are selectively 

disfavoured in the PVX genome, providing insight into the constraints shaping gene expression strategies in potexviruses  



 

FISHing for viruses – unveiling viral tropisms in plant reproductive tissues 

 

Gesa Hoffmann and Marco Incarbone 

Max Planck Institute of Molecular Plant Physiology (MPIMP), 1 Am Mühlenberg Strasse, 14476 Potsdam, Germany 

Email: Gesa.Hoffmann@mpimp-golm.mpg.de 

Viruses are intracellular parasites that rely on transmission to new hosts to ensure their continued existence.  Vertical 

transmission—the passage of viral infection from parent to progeny—is a key mechanism for virus persistence across 

generations and geographical regions. This mode of transmission is especially significant in plants, where viruses spread 

both locally and globally via pollen and seeds. Vertical transmission sensu stricto requires viral entry into the plant 

gametes before loss of symplastic connections to neighboring cells. To detect viral RNAs in reproductive cell types that 

are deeply embedded within plant tissues, we have adapted whole-mount single-molecule in situ fluorescent 

hybridization (wm-smFISH) to illuminate plant viral tropism in the model species Arabidopsis thaliana through space and 

time during plant reproduction. This method is especially powerful as it does not require the use of virus-encoded 

fluorescent proteins and can be theoretically adapted to any plant virus. By linking viral localization in the parent plants 

and gametes with transmission rates to the progeny, we are shedding light on transgenerational barriers restricting the 

vertical transmission of plant viruses at different stages during the reproductive trajectory. By combining this 

visualization approach with genetic analyses, we unveiled the first known antiviral mechanism restricting plant RNA virus 

transmission from parent to progeny specifically through gametes, a significant advance that will increase our toolkit in 

the management of viral diseases.  
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The Closterovirus beet yellows virus (BYV) is considered the most devastating pathogen in the virus yellows disease 

complex harming sugar beet and causing yield losses of up to 49 % depending on environmental conditions and timing of 

the infection (Smith and Hallsworth, 1990; Borgolte et al., 2024). The molecular mechanism by which BYV reduces the root 

yield and consequently white sugar yield (WSY) is still unclear. We studied the mRNA de-regulation profile in symptomatic 

leaves of two susceptible sugar beet genotypes following aphid-mediated BYV inoculation. In total, 245 differentially 

expressed genes (DEGs) were identified to be commonly downregulated in both genotypes. With the help of literature 

screening of putative protein functions, we narrowed down this list to 30 candidate genes. We extracted their mRNA 

sequences from NCBI database and used them as references for mapping a corresponding sRNA dataset generated from 

same RNA samples as used for transcriptomic analysis. We identified sRNAs that matched both the particular candidate 

gene as well as the BYV genome sequence, prerequisite for cross-kingdom RNAi. These were two genes shown to be 

involved in sugar metabolism and sugar transport. The mRNA cleavage of one of these genes was experimentally shown 

by 5´RACE analysis confirming suitability for further analysis on carbohydrate metabolism. The first GC-FID run on BYV 

infected and non-infected leaf samples revealed significantly elevated concentrations of Glucose, potentially driving 

cellulose or callose synthesis. These results improve the understanding of the plant-virus interaction and show for the first 

time de-regulation of a sugar metabolism key gene by BYV. It provides a basis for breeders to search for natural mutations 

in the sugar beet genepool to prevent de-regulation by the virus and can also be used for generation of genetically 

modified plants to test possible resistance or tolerance by the new breeding technologies. 

Literature: 

• Smith H G; Hallsworth P B (1990). New The effects of yellowing viruses on yield of sugar beet in field trials, 1985 

and 1987. Ann. appl. Biol. 116, 503-511. 

• Borgolte, S, Varrelmann, M, & Hossain, R (2024). Time point of virus yellows infection is crucial for yield losses in 

sugar beet, and co-infection with beet mosaic virus is negligible under field conditions. Plant Pathol., 73, 2056-

2070. 
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Citrus bark cracking viroid (CBCVd, Cocadviroid rimocitri) induces severe stunting in hop (Humulus lupulus L.), yet stage-

resolved transcriptomic analyses remain limited more than a decade after its identification as a hop pathogen. We 

performed RNA-seq analysis in plants sampled after the second dormancy, when biomass reduction became apparent. 

Samples from May and August were analyzed separately and in a combined model. In the combined analysis (16 samples), 

353 differentially expressed genes (DEGs) were identified, with a clear predominance of downregulated genes (249 

downregulated, 104 upregulated). In agreement with biomass measurements, stronger effect sizes were observed in 

August, whereas May samples showed fewer regulated genes and smaller expression shifts. Functional enrichment 

analyses revealed coordinated repression of growth-associated processes, including nitrate assimilation, cell wall 

modification, and flavonoid biosynthesis. Cellular component enrichment highlighted plastid, thylakoid membrane, and 

ribosomal categories. Molecular functions included nitrate reductase activity, malate transport, cellulase activity, and 

structural constituents of the ribosome. KEGG pathway analysis indicated significant modulation of phenylpropanoid 

biosynthesis, cutin and wax metabolism, fatty acid metabolism, amino sugar metabolism, carotenoid biosynthesis, and 

ribosomal pathways. In contrast to reports emphasizing immune signaling responses, the dominant transcriptomic feature 

during the symptomatic season was suppression of anabolic growth and plastid-associated programs. The data support a 

model in which CBCVd-associated stunting coincides with coordinated downregulation of nitrogen assimilation, 

translational capacity, and cell wall expansion rather than a strong defense-dominated transcriptional profile. These 

findings provide stage-resolved insight into host physiological adjustment during viroid-associated growth suppression in 

hop. 

  



Stationary phloem proteins and their effects on viruses, aphids, and cyst 

nematodes in Arabidopsis 
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The phloem is a specialized tissue that facilitates systemic transport of carbohydrates and signal molecules, making it a 

common target for viruses, phloem-feeding insects, and cyst nematodes. In Arabidopsis, the stationary phloem-associated 

SIEVE ELEMENT-LINING CHAPERONE1 (SLI1) and RESTRICTED TEV MOVEMENT (RTM) proteins restrict insect phloem-

feeding and potyviruses systemic transport, respectively. However, their broader roles in plant-attacker interactions 

remain largely unexplored. We investigated the roles of SLI1, RTM1, RTM2, and RTM3 in tobacco etch virus (TEV) infection, 

as well as in Myzus persicae and Heterodera schachtii infestations using Arabidopsis mutants. Systemic TEV movement 

was quantified, aphid behaviour and reproduction were assessed, and cyst nematode infection was monitored. SLI1 did 

not restrict TEV systemic movement, RTM3 reduced M. persicae reproduction without altering feeding behaviour, SLI1, 

RTM2, and RTM3 supported H. schachtii infection and feeding site expansion, and confocal images indicated a possible 

role of the proteins in the interaction between sieve tubes and syncytia. These findings suggest that stationary phloem 

proteins exert dual and target-specific effects, limiting some attackers while inadvertently facilitating others. This 

highlights the complexity of phloem-based immunity and underscores the need to unravel its underlying mechanisms to 

develop strategies to reduce multiple pest and pathogen burdens simultaneously. 
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Plant viruses interfere with host developmental programs, often causing significant yield losses. Despite their negative 

impact on global food security, the molecular mechanisms driving specific symptoms remain largely elusive. The 

geminivirus tomato yellow leaf curl virus (TYLCV) encodes the C4 protein, a key symptom determinant that is both 

necessary and sufficient to induce disease phenotypes. When transgenically expressed, C4 triggers upward leaf cupping 

and organ twisting in both tomato and the model plant Arabidopsis thaliana. At the molecular level, C4 interacts with 

RCC1-like domain-containing (RLD) proteins, disrupting the RLD/LAZY1-LIKE (LZY) module and subsequently impairing 

polar auxin transport and gravitropic responses. However, a significant spatial discrepancy exists: while TYLCV replication 

is restricted to phloem companion cells (CCs) where RLD genes are expressed, LZY genes are notably absent from this cell 

type. It remains unclear whether LZY proteins move into the CCs to be displaced by C4, or if C4 operates through a distinct, 

CC-specific mechanism. Historically, deciphering the molecular mechanisms of phloem-restricted viruses has been 

hindered by technical limitations. To address this, we will employ the Vascular Cell Induction Culture System Using 

Arabidopsis Leaves (VISUAL)-CC, a trans-differentiation essay that convert mesophyll cells into CCs. This approach provides 

an unprecedented opportunity to investigate how phloem-restricted viruses co-opt molecular machinery within their 

natural cellular context to cause symptoms. Furthermore, it can be subsequently applied to agronomically relevant species 

such as tomato to enable future genetic studies in phloem-restricted viruses 
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RNA viral populations are highly heterogenous, comprising full length genomes, subgenomic RNAs, replication and 

recombination derived species such as defective interfering RNAs (DI-RNAs), however, accurate characterization of these 

populations remains poorly understood due to the technical limitations of sequencing approaches. Defective RNAs 

(dRNAs) are primarily truncated viral genomes containing large internal deletions and require a full-length viral genome 

(helper virus) for replication. They might replicate preferentially and interfere with the accumulation of the parent virus, 

often attenuating disease symptoms and then are named DI-RNAs. Despite their potential importance, their diversity, 

abundance, structure and functional significance remain largely unexplored in many plant viruses. Accurately resolving 

such minor but complex RNA species has been technically challenging. Therefore, we established Oxford Nanopore 

MinION direct RNA sequencing, which is known for its unique ability to capture native RNA molecules while preserving its 

specific RNA features, in our laboratory. Members of the Closteroviridae like citrus tristeza virus CTV contain dRNAs (Bar-

Joseph and Mawassi 2013), raising the hypothesis that they might occur as well in native viral RNA populations of beet 

yellows virus (BYV; Closteroviridae), an economically important plant virus associated with the virus yellows disease 

complex in sugar beet, which can cause yield losses of up to 36% in infected fields (Hossain et al. 2020). Double stranded 

RNA (dsRNA) isolated from BYV infected plants was subjected to direct RNA sequencing. We generated approximately 4.5 

million reads across two independent sequencing runs, with ~43% mapping to the BYV reference genome. Our analysis 

identified 72 distinct dRNA species, which fall into six classes based on the orf deletions in the genome. Each dRNA species 

contained large internal deletions ranging from 5 to 11 kb and exhibited heterologous deletion junctions. All dRNA species 

are supported by minimum of eight reads and the deletion length of dRNAs are positively correlated with read abundance. 

We are currently validating the presence of these dRNAs using RT-PCR and targeted amplicon sequencing. While direct 

RNA sequencing introduces its own technical biases and challenges (Liu-Wei et al. 2024), however, our results demonstrate 

that this approach can robustly resolve complex viral RNA species. Our study provides new insights and high resolution 

view of BYV dRNAs, establishing a conceptual and technical framework to investigate recombination junctions and 

elucidate the mechanisms underlying closterovirus replication. This work paves the way for future studies linking viral RNA 

diversity to pathogenicity and plant virus interactions. 
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R, Menzel W, Lachmann C, Varrelmann M, 2020. New insights into virus yellows distribution in Europe and effects 

of beet yellows virus, beet mild yellowing virus, and beet chlorosis virus on sugar beet yield following field 
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The global transportation of agricultural products has significantly increased the risk of introducing quarantine plant 

pathogens. Rapid and accurate identification of pathogens is essential for effective agricultural biosecurity. However, 

traditional diagnostic tools usually fail to detect novel or highly divergent viruses and viroids, creating a delay between 

infection and intervention. Our approach demonstrates the usefulness of Oxford Nanopore Technology (ONT), MinION as 

an in-house diagnostic tool for viral pathogens. We have established a MinION-based diagnostic workflow using the cDNA 

PCR barcoding kit and real-time basecalling. This workflow was used to test potentially infected chrysanthemum plants. 

The data analysis identified a viral sequence that shares ~75% nucleotide sequence similarity to melon partitivirus, 

indicating the presence of a novel species. This finding was validated by RT-PCR and Sanger sequencing, which confirmed 

the reliability of the ONT data. The ability to detect known and unknown pathogens using in-house real-time sequencing 

significantly improves early detection and outbreak prevention. This workflow is a valuable addition to plant disease 

management and the strengthening biosecurity frameworks against emerging viral threats.  
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High-throughput sequencing (HTS) is widely used in virology for a range of applications, including virus discovery, genome 

sequence reconstruction, quasispecies profiling and virus evolution studies. A limitation with standard preparation 

methods is the poor ability to capture the terminal sequences of viral RNAs. Sequence coverage at the 5′ and 3′ ends is 

frequently insufficient or completely absent, hampering sequence analysis. While alternative approaches, such as rapid 

amplification of cDNA ends (RACE), can successfully determine the termini, these methods are labor-intensive, time-

consuming, and require sequence-specific primers. To address these limitations, we developed an optimized library 

preparation strategy that enhances the recovery of RNA terminal sequences and enables robust reconstruction in 

downstream bioinformatic analyses. The strategy proved successful for plant viruses belonging to distinct taxa, enabling 

precise sequence reconstruction from HTS data. Beside streamlining the assembly of full-length viral RNA sequences, the 

method holds promise for broader applications in virology, as well as other fields. 
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Tomato brown rugose fruit virus (ToBRFV) was first identified in tomato crops in the Netherlands in 2019. Since then, the 

National Plant Protection Organization of the Netherlands (NPPO-NL) conducted surveys to trace and monitor this virus 

as part of EU-emergency measures till the end of 2024. An interactive and publicly available ToBRFV Nextstrain build was 

developed to enable international data sharing and support outbreak investigations. The build has been compiled using 

data from these national surveys supplemented with genome sequences either retrieved from the NCBI GenBank database 

or shared by international partners. The ToBRFV Nextstrain build provides insights into the relationships among ToBRFV 

genotypes and facilitates a better understanding of its global diversity, transmission pathways, and distribution. The build 

has been updated regularly with releases in 2021, 2023 and 2025 (Van de Vossenberg et al., 2020; Van de Vossenberg et 

al., 2021; Botermans et al., 2023; de Koning et al., 2025). The fifth version is now available at 

https://nextstrain.nrcnvwa.nl/ToBRFV/. 

Earlier versions of the build revealed a rapid emergence of a distinct sequence type linked to the unauthorised use of a 

ToBRFV isolate in an attempt to use it as a cross-protection agent. Moreover, as stressed by de Koning et al (2025), such 

a strategy leads to high virus levels in cultivations which can create a strong selective pressure in resistant tomato varieties 

and accelerate viral evolution. During outbreak investigations in Belgium (Zisi et al. 2024) and the Netherlands (Nextstrain 

v5) different resistance-breaking genotypes were detected that appear to have evolved from the sequence type associated 

with the unauthorised application of ToBRFV. New features of the ToBRFV Nextstrain build version five will be shown and 

pathways of introduction, local spread and detection of resistance-breaking genotypes will be discussed. 
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Grapevine fanleaf virus (GFLV) is a major viral pathogen of grapevine worldwide, causing significant yield losses and vine 

degeneration. Understanding its genetic diversity and evolutionary relationships is essential for improving diagnostics, 

epidemiological tracking, and disease management strategies. To date, the genetic diversity of GFLV has been mainly 

studied based on RNA2 regions, such as the coat protein, while only limited studies have focused on regions of RNA1, 

including the RNA-dependent RNA polymerase (RdRP). In this study, we conducted a phylogenetic analysis of GFLV isolates 

based on complete RNA1 sequences, as well as on individual regions corresponding to 1A, 1B, 1D, and 1E genomic regions. 

RNA1 sequences from multiple GFLV isolates originating from different geographical regions were analyzed, including 

newly generated sequences and reference sequences retrieved from public databases. Sequence alignments were 

performed using standard multiple alignment algorithms, and phylogenetic trees were constructed using maximum 

likelihood and neighbor-joining methods with appropriate nucleotide substitution models. This work provides a 

framework for RNA1-based phylogenetic analysis of GFLV and supports its use in future molecular and evolutionary studies 

of the virus. 
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Tobacco mosaic virus (TMV) is a tube-shaped (+)RNA virus, with a genome of 6395 nucleotides. With a length of 300 nm, 

an outer diameter of 18 nm, and an inner longitudinal channel of 4 nm width its outer surface is that of 2130 coat proteins 

(CPs), each of 17.5 kDa molecular weight. Their N- and C-termini are both exposed outside, offering accessible sites for 

genetic modifications, e.g., for the coupling of biomolecules such as enzymes. These properties make TMV particles 

attractive immobilization scaffolds for receptor and reporter units at immense surface densities. Our previous work has 

shown outstanding long-term shelf-life and reusability of TMV-displayed enzymes detecting different analytes, thereby 

imparting excellent properties to new types of biosensors (Koch, Poghossian et al. 2018). The objective of ongoing research 

is to develop miniaturized devices for a selective, robust and highly sensitive analyte detection via sensor enzymes installed 

on TMV coatings on matrix materials, for potential on-site applications in biomedicine, environmental and food 

monitoring. For this purpose, the first step involves the preferably fast and easy attachment of sensor enzymes to the TMV 

nanorods. New types of engineered TMV PASn-StrepII variants were developed, including such equipped with a Strep-tag 

II peptide at the C-terminus of every CP. These exhibit a direct biological binding capability for streptavidin (SA)-conjugated 

enzymes. Secondly, we found that glass fibers functionalized via a polyelectrolyte interlayer effectively bind TMV particles, 

providing a 3D matrix suitable for mini‑column biosensor prototypes. Enzymatic activity of SA‑horseradish peroxidase 

(SA‑HRP) immobilized on engineered TMV‑coated fibers substantially exceeded that of TMV‑free controls. Most recently, 

immobilization was demonstrated in microfluidic PDMS channels using both single‑enzyme (HRP) and two‑enzyme 

(glucose oxidase + HRP) configurations. TMV-based coatings yielded significantly stronger signals than controls after flow 

channel passage and exhibited improved reusability and long-term stability. Although two‑enzyme reactions showed 

expectedly lower signals, the system proved adaptable for enzymatic cascades. In the future, we will focus on translating 

this platform into portable, modular biosensors. We are designing 3D‑printed flow cells with integrated optical detection, 

aiming at low‑volume, continuous‑flow analyte monitoring. Future goals include electrochemical readout, optimized 

materials to minimize nonspecific binding, and exchangable TMV‑bioreceptor modules. Ultimately, TMV‑based scaffolds 

are expected to offer a versatile, eco‑friendly foundation for durable and reusable point‑of‑need biosensors, targeting 

analytes such as glucose, urea, acetoin and antibiotics. 

Literature (see https://www.bio.uni-stuttgart.de/en/molbio/publications/ for a full list): 
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Technologies. Humana Press, Springer Science+Business Media, Heidelberg, London, New York, pp. 553-568. 
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The introduction of harmful organisms has always had a major impact on agriculture and the environment. A prominent 

example is the Irish potato famine in the 19th century, which was caused by Phytophthora infestans after its introduction 

from North America. As a result of the introduction, 1 million Irish people died and 1.5 million emigrated. More recently, 

the introduction of insects such as longhorn beetles (e.g. Anoplophora glabripennis), scarab beetles (e.g. Popillia japonica) 

and, since the end of last year, Flavescence dorée phytoplasma have caused problems in Germany. Early detection of such 

introductions is an important factor regarding successful eradication.  

The biggest challenges for plant health are the increase in international trade and the growing number of long-distance 

travellers, both associated with an increased risk of introduction of plant pests from third countries, and climate change, 

which is improving the living conditions for many species that were previously non-native. Various phytosanitary measures 

which are regulated in plant health legislation, such as inspections of goods at border entry points or surveys for 

quarantine pests in combination with eradication measures, can prevent the introduction or spread of pests. 

The EU has now regulated 401 Union quarantine pests (including a few genera). Of these, 249 are insects and 62 are 

viruses, with the numerous non-European Begomoviruses simply being counted as one virus. Union quarantine pests do 

not occur in the Union territory or occur only in a limited part of that territory, have the potential to spread – naturally or 

through movement – and establish themselves in the territory. Their introduction, establishment and spread would have 

severe economic, social and/or environmental consequences for the EU territory. 

The reliable identification of these species is of great importance – for example, when their presence in consignments 

determines whether goods may be imported into the EU or must be rejected or even destroyed. Initial diagnosis in 

Germany is carried out in the official laboratories of the federal states. If these are uncertain, if a Union quarantine pest 

occurs in a consignment or if unknown species are discovered, the diagnosis is confirmed in the JKI's national reference 

laboratory. A wide range of methods are already available for this purpose, and further methods are being developed and 

tested. This involves close cooperation with the European reference laboratories (EURL). The EURL and NRL also maintain 

reference material for a large number of organisms and offer training courses and laboratory proficiency testing. 
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In August 2025, a large number of tomato plants exhibited deformed and curled leaves as well as stunting and chlorosis 

in two tomato farms in North Rhine-Westphalia. Although the symptoms were indicative of a viral infection, initial 

examinations by electron microscopy and a bioassay were unsuccessful. A specific RT-PCR for Pepino mosaic virus and 

assays for tobamoviruses and geminiviruses using group-specific primers were also negative. To identify the possible viral 

pathogen, Illumina high-throughput sequencing (HTS) was performed. A single viral contig was obtained, that showed 

99.5% nt sequence identity to the recently identified beet capulavirus 1, representing its full genome. The virus was 

discovered by coincidence in 2023 in sugar beet samples from Normandy, France, during an HTS survey for beet yellowing 

viruses, and shows low sequence identity (<70% nt) to known capulavirus species (Zhang et al. 2025). In addition, an almost 

identical sequence of the virus was discovered in genome sequencing data from a sample of the plant Thalictrum 

thalicroides, which originates from the USA. Capulaviruses are single-stranded DNA viruses, classified as part of the family 

Geminiviridae. Some capulaviruses have been shown to be transmitted by aphids; seed transmissibility is not known. The 

presence of the virus was confirmed by specific PCR in 5 of 6 individual samples. To confirm the circular nature of the viral 

genome, the samples were also subjected to rolling circle amplification (RCA). Here, as well, the five samples were positive, 

and direct sequencing of two RCA products confirmed virus identity and the genome sequence originally obtained by HTS. 

The origin of the viral infection in tomato cultivation remains unclear; tests on newly grown seedlings from the original 

seed batches were negative. Even though seed transmissibility cannot be completely ruled out due to the small sample 

size (23 seedlings), it is considered unlikely for this virus group. Fundamentally, the identification of the beet capulavirus 

in three taxonomically unrelated hosts (thalictrum, sugar beet, tomato) raises numerous questions about its biology, that 

need to be investigated further. 
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Unknown viruses are constantly being discovered in various forest tree species. Therefore, viral diseases are becoming 

increasingly important alongside insects, bacterial, and fungal pathogens (Büttner et al., 2023). Being part of the DendroVir 

project, naturally and planted populations of economically relevant and endangered tree genera and species such as 

European beech (Fagus sylvatica) and oak (Quercus sp.) are examined for the occurrence of viral infections. The 

assessment of the potential risk of novel viruses is based on their characterization and distribution including 

epidemiological key features and their analysis at the levels of biosafety, trade, and regulation (Massart et al. 2017). 

Reliable detection systems are essential for the routine detection of such viruses.Emaraviruses have been established as 

a significant viral group infecting deciduous trees. They  infect various species in Northern and Central Europe including 

oak, ash, aspen and maple, and induce typical leaf symptoms such as chlorotic ringspots, mosaic, mottling, vein yellowing, 

and shoestring. Emaraviruses have a segmented genome with a varying number of genome segments, each encoding a 

specific protein, including the RNA-dependent RNA polymerase (RNA 1), the glycoprotein precursor (RNA 2), the 

nucleocapsid (RNA 3), and the movement protein (RNA 4) (Rehanek et al., 2022). A first serological detection method has 

recently been developed for the pentapartite Emaravirus quercus (syn. common oak ringspot-associated virus (CORaV)), 

an emaravirus that infects common oak. A multiplex PCR approach is aimed to be established as an independent molecular 

detection method for CORaV, which allows for the rapid and specific detection of all five different genome segments in 

diseased oak trees. 
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Vegetatively propagated crops often contain viruses which in many cases may remain unnoticed. A recent Euphreso 

project (PRONC) identified numerous ‘new’ viruses in tuberous plant species originating from the South American Andean 

region. Many of these plant species are often grown in home gardens and the tubers are freely traded through 

international webshops. However, the presence of these ‘new’ viruses may pose as yet unknown risks to European 

agriculture. We investigated the virome of Mashua (Tropaeolum tuberosum) obtained through various web shops and the 

possibly associated risks their viruses might pose for Dutch agriculture. We obtained multiple tubers from 5 different 

Mashua cultivars from international webshops which were planted in a Q-greenhouse. Most resulting plants remained 

symptomless. Total RNA samples were extracted from individual plant leaves and subjected to Illumina HTS. Resulting 

reads were analyzed using the CLC Genomics Workbench (Qiagen_V20). Contigs resulting from De novo assembly were 

analyzed for possible viral origin using a ‘long-read mapping’ module against a list of plant virus reference sequences as 

well as subjected to Blastn analyses against a virus RefSeq database downloaded from NCBI. These analyses identified a 

significant number of new viruses of which most were present in multiple cultivars. Viruses represent species from the 

genera potyvirus, potexvirus, carlavirus, polerovirus, umbravirus, cytorhabdovirus and alphanucleorhabdovirus. To 

investigate whether these viruses could constitute a potential phytosanitary risk a selection of viruses was inoculated on 

tobacco indicator plants as well as on potato, tomato and sweet pepper. 
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Plant viruses are a diverse class of organisms that can cause disease in plants and as such pose a serious threat to 

agricultural crop production and food security. To support numerous plant protection activities, there is an increasing 

need to better manage and exploit the vast amounts of data being generated in diverse settings, such as plant virus 

research, diagnostics and others. Publicly available data on plant viruses are at present not easily accessible; they are non-

standardised, scattered across different resources, poorly interlinked and not easily searchable by scientists or digital 

agents. Here we present the first prototype of PVDive (Plant Virus Diversity, pvdive.dsmz.de), a new freely accessible 

online resource aiming to address some of the highlighted challenges. PVDive makes publicly available the plant virology 

data associated with DSMZ’s collection of plant viruses. This includes information related to the origin of plant virus 

isolates, taxonomy, genome sequences and images of viral infections in different plant hosts. The information provided is 

structured and linked to external data sources and databases, such as ICTV, GenBank, EPPO, World Flora Online and others. 

An advanced search enables users to search by all the different types of data available on the platform, while a genome 

browser enables exploration of genome sequences with ease. The data and their connections can be further explored 

through the platform’s interactive features. The current prototype of PVDive, offering improved accessibility and 

searchability of plant virology data, serves as a solid foundation for growing and enriching the platform in the future; for 

example, by integrating other datasets, or by using AI tools to automatically extract information from other sources. It 

also paves the way for development of novel bioinformatics tools that will facilitate plant virology research. 
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Emaravirus tritici (High Plains wheat mosaic emaravirus, HPWMoV) is a multipartite negative-sense single-stranded RNA 

virus causing High Plains disease in cereals. HPWMoV was first detected in the United States in 1993, although 

retrospective evidence suggests its present since the early 1950s. Subsequently, the virus was reported from multiple 

countries across different continents. In Europe, HPWMoV was first detected in Ukraine, with recent expansion 

documented in France, indicating its establishment in European agroecosystems. In Ukraine, HPWMoV has so far been 

reported exclusively from central-eastern regions, infecting winter wheat and maize in both mono-infections and frequent 

mixed infections with Wheat streak mosaic virus (WSMV). In 2025, we extend these observations by providing the first 

evidence of HPWMoV infection in novel host - weedy Setaria species (S. verticillata and S. pumila) collected from field 

margins in central Ukraine. Our data indicate a gradual expansion of the HPWMoV detection area within country. Co-

infection with WSMV was detected in most samples and was associated with increased symptom severity, similar to that 

previously observed in wheat. While the impact of Ukrainian HPWMoV strains on crop yields remains unknown, 

documented synergies with WSMV indicate a notable risk to grain production. These results represent the first report of 

Setaria spp. as natural hosts of HPWMoV and suggest that these widespread grasses may act as off-season reservoirs, 

facilitating virus persistence and spillover between cropping cycles. Future studies should focus on large-scale surveys of 

wild and cultivated Poaceae, as well as on seed transmission efficiency and yield impacts in wheat and maize. 
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Characterization of plant viruses is essential for elucidating their mechanisms of transmission, host interactions, and 

overall impact on plant health. This study focuses on expanding our current knowledge on clover yellow mosaic virus 

(ClYMV) by investigating its host range, virion morphology, genome organization, and phylogenetic relationships. A 

comprehensive host range screening was performed using 26 plant species across six families. Symptomatic responses 

were documented, and ClYMV infection was confirmed via reverse-transcription polymerase chain reaction (RT-PCR). 

Several new host species were identified, namely; Chenopodium foliosum, Nicotiana benthamiana, N. tabacum cv. W38, 

N. miersii, and N. occidentalis subsp. obliqua, thereby expanding the known host range of ClYMV. Transmission electron 

microscopy revealed that ClYMV virions are filamentous and flexuous, with an approximate length of 550 nm. The 

complete ClYMV genome was sequenced using Illumina technology, resulting in a 7,013-nucleotide linear monopartite 

RNA genome encoding five open reading frames. Phylogenetic analysis indicated a common evolutionary ancestor of 

ClYMV, allium virus X, and tamus red mosaic virus. The findings provide valuable insights into the phylogenetics and 

epidemiology of ClYMV, contributing to a broader knowledge of ClYMV, which has been sparsely examined to date. 
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Despite very limited coding capacity, viruses efficiently replicate and spread using intricate, often poorly understood 

strategies. Geminiviruses are emerging plant pathogens with small single-stranded DNA genomes that replicate in the 

nucleus through the viral replication-associated protein (Rep), the most conserved protein among this family and related 

virus. Rep initiates viral DNA replication and represses transcription from its own promoter, thereby coordinating gene 

expression and the infection cycle. To mediate both functions, Rep binds the same site in the viral genome; yet, how this 

dual activity is regulated is unclear. We show that tomato yellow leaf curl virus (TYLCV) exploits the host splicing machinery 

to generate novel Rep isoforms lacking the central oligomerization domain, required for Rep function in replication. 

Although replication-defective, these isoforms strongly repress Rep promoter, whereas splicing-deficient mutants fail to 

do so. Decreased Rep splicing results in inefficient viral gene regulation and reduced infectivity. Our results uncover a 

novel viral strategy to produce functionally-specialized isoforms through alternative splicing, providing a mechanistic 

explanation for Rep’s dual role in regulating viral replication and gene expression. Similar splicing events in Rep transcripts 

from diverse ssDNA viruses suggest this strategy may be broadly conserved. 
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Soilborne wheat mosaic disease (SBWMD) in Brazil, originally attributed to infections by soilborne wheat mosaic virus and 

wheat spindle streak mosaic virus, is one of the most frequent viral diseases and causes economic losses in wheat in 

southern Brazil. In 2019, using high-throughput sequencing, a new Benyviridae species with bipartite, single-stranded, 

positive-sense RNA was associated with SBWMD in Brazil and later in Paraguay and South Africa. After virus 

characterisation, our main goals focused on the development of diagnostic tools, validation of management strategies, 

and analyses of plant–virus interactions. For this, serological and molecular approaches (RT-PCR, RT-qPCR, RT-LAMP, and 

RNASeq) were used, as well as crop rotation systems and contrasting wheat genotypes related to resistance to the new 

virus were analysed. A new virus, named wheat stripe mosaic virus (WhSMV), was consistently associated with the 

putative vector Polymyxa graminis and was successfully detected by the different diagnostic tools developed. Two- and 

three-year crop rotations with winter species were effective in reducing the intensity of SBWMD in the different wheat 

cultivars. Finally, the RNASeq results suggest that effective resistance to WhSMV entails coordinated activation of 

signalling cascades, secondary metabolism, and chloroplast protection mechanisms, providing molecular insights to 

inform breeding strategies aimed at durable virus resistance in wheat. 
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RNA viruses establish membrane-bound viral replication factories in host cells to replicate their genomes. This process 

relies on a complex interplay between viral and host-encoded proteins and generates double-stranded RNA (dsRNA) 

intermediates, which act as a danger signal. These intermediates trigger both sequence-specific and broad-spectrum 

antiviral defenses. In plants, dsRNA is primarily detected by the RNA interference (RNAi) pathway. Long dsRNA molecules 

are processed by RNase-III Dicer enzymes into small interfering RNAs (siRNAs), which then guide the RNA-induced silencing 

complex (RISC) to degrade complementary viral RNA in a sequence-specific manner. In our recent studies using virus-

infected Arabidopsis plants, we identified a novel dsRNA-binding protein of unknown function. To elucidate its potential 

role in plants and its mechanism of action, we conducted extensive biochemical investigations. Specifically, we determined 

the binding affinity and properties of the protein with respect to dsRNA. Additionally, we resolved the high-resolution 

structure of the protein in complex with dsRNA, enabling the identification of critical residues involved in dsRNA binding. 

We also analyzed the subcellular localization of the protein in both healthy and virus-infected Arabidopsis and Nicotiana 

benthamiana plants, identifying specific residues responsible for targeting the protein to its cellular compartment. 

Concurrently, we generated Arabidopsis knockout lines using CRISPR/Cas9 technology, and ongoing investigations aim to 

elucidate the protein’s interplay with the RNAi machinery. Finally, this protein holds significant biotechnological potential 

for enhancing dsRNA detection and viral surveillance. 
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High throughput sequencing (HTS) has accelerated the discovery of plant viruses, many of which are independently 

detected by multiple laboratories. Pre-publication datasharing provides an effective mechanism to report these findings, 

ensuring that novel viruses do not remain unpublished when attention is focused on viruses with immediate phytosanitary 

relevance. Moreover, the reporting of these findings strengthens research quality and enhances collaboration across the 

plant virology community. Here, we present two recent case studies illustrating the impact of such data-sharing initiatives. 

First, through collaboration with 18 institutes and universities, 32 putative novel plant-infecting rhabdoviruses from 14 

countries from 4 continents were identified across 28 different plant species. Several virus species were discovered in 

multiple countries and/or hosts and the oldest isolate dates to 1967. This work documents the genetic diversity of plant-

infecting rhabdoviruses and demonstrates the value of pre-publication data sharing. The second case study concerns a 

putative novel carlavirus in beech (Fagus sylvatica) independently identified at Humboldt University and NIVIP-NVWA. The 

virus appears widespread in Europe, with detections in France, Germany and the Netherlands, including a herbarium 

sample from 1967. Although often found in asymptomatic trees, some exhibit virus-like symptoms including V-shaped 

yellowish patterns along secondary veins, interveinal chlorosis, and chlorotic spots and leaf tips. These examples 

demonstrate how sharing genomic data and essential metadata accelerates the reporting of novel virus sequences, 

supports taxonomy, may inform pest risk assessments, and contributes to plant health policy. 
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Tomato (Solanum lycopersicum L.) is one of the most widely cultivated and economically significant horticultural crops 

worldwide. Approximately a decade ago, tomato brown rugose fruit virus (ToBRFV), a member of the genus Tobamovirus, 

emerged in the Middle East and rapidly disseminated across major tomato-producing regions. Its efficient seed 

transmission, high viral accumulation in host tissues, and exceptional stability combined mechanical transmission 

facilitated swift global spread. Despite the implementation of emergency phytosanitary regulations by many countries, 

containment efforts were insufficient to prevent a pandemic scenario, resulting in substantial economic losses and higher 

costs for hygiene measures and ToBRFV testing, e.g. for exporting tomato seeds. Mild ToBRFV mutants were identified by 

chemically-induced mutagenesis. These mutants showed less to no symptoms when compared to the parental Israeli 

isolate that induced severe symptoms on a variety of host plants (Rohde, Niehl, Ziebell (2025) Plant Dis.109:212-2134). To 

confirm their potential as cross-protecting agents, the mutants were evaluated under semi-commercial production 

conditions using a commercial tomato variety that was susceptible to ToBRFV. Preliminary results show that over the three 

to four month growing period, the individual mutants were genetically stable and growth of mutant virus infected plants 

did not contaminate other treatments in the same growth chamber. Infection with the mutant viruses had had different 

effects on fresh weight per cluster, discoloration and distortion of fruits as well as overall fruit quality. Interestingly, 

ToBRFV infections seemed to prolong the time to harvest slightly but did not seem to affect significantly the overall 

acceptance, flavour and taste as evaluated by volunteers. 
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Brazil is recognized as the primary center of diversity for the genus Ananas. A significant portion of the genetic diversity 

of pineapple is preserved in the pineapple Active Germplasm Bank (AGB) maintained at Embrapa Mandioca e Fruticultura 

(Brazilian Agricultural Research Corporation - Cassava and Fruits Research Center) in Cruz das Almas, Bahia. The AGB 

currently includes approximately 570 accessions conserved in the field, complemented by additional conservation 

strategies, such as greenhouse maintenance (ex situ) and in vitro propagation through tissue culture. Although the genus 

includes accessions with recognized robustness and resilience to a number of pathogens, the conserved germplasm is 

subject to phytosanitary risks, particularly those associated with Mealybug Wilt of Pineapple (MWP), considered the most 

important viral complex disease affecting the crop. The disease is primarily associated with pineapple mealybug wilt-

associated viruses (PMWaVs; family Closteroviridae), including Ampelovirus unananas, A. duanana, and A. triananas. 

Furthermore, a global virome investigation of the EMBRAPA accessions has not been conducted to date. In this context, 

AGB accessions will be screened by means of high-throughput sequencing to comprehensively characterize their virome, 

with the aim of understanding its composition and diversity, and contributing to the development of routine diagnostics 

protocols to support phytosanitary management strategies. 

 

 

This work is conducted within the frame of the DAAD Academic Exchange Project no. 57705342, supported by BMBF 

(Federal Ministry of Education and Research) to PM, and of CAPES-PROBRAL (Call 09/2023) Project no. 
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Since the EU-wide neonicotinoid ban in 2019, sugar beet has faced rising pressure from aphid-transmitted “virus yellows” 

(VY), mainly associated with beet yellows virus (BYV) and the poleroviruses beet mild yellowing virus (BMYV) and beet 

chlorosis virus (BchV), with beet western yellows virus (BWYV) and beet leaf yellowing virus (BLYV) as potential 

contributors depending on region. The potyvirus beet mosaic virus (BtMV) is aphid-transmitted and therefore closely 

associated with VY outbreaks, although it typically does not cause the classic yellowing symptoms. Outbreaks of VY can 

result in substantial yield losses, since aphid pressure and virus levels are difficult to predict and resistant varieties are still 

limited. In previous work, we achieved recessive resistance against BChV by knocking out the susceptibility factor 

eukaryotic translation initiation factor (iso) 4E (Bv-eIF(iso)4E). However, for BMYV and BtMV no resistance was observed, 

likely because both viruses can interact with both eIF4E isoforms. Because a double knockout of Bv-eIF4E and Bv-eIF(iso)4E 

is expected to be lethal, RecREdit aims to Identify amino-acid sustitutions in both isoforms that disrupt binding of the viral 

protein genome-linked (VPg), a translation-related viral protein that was shown to interact with host initiation factors, 

while maintaining the normal m7G cap-binding function and plant fitness. To increase the precision, exact BChV/BMYV 

VPg boundaries are determined using transient cleavage assays in Nicotiana benthamiana and supported by protein 

chemistry approaches. Natural eIF alleles and systematic mutants are screened for loss of poleroviral VPg interaction using 

established protein-protein interaction assays, including yeast two-hybrid (Y2H), and we assess cap binding using a yeast-

based cap complementation readout. Structural modelling has been integrated to highlight likely interface residues and 

to guide which substitutions are promising. Overall, RecREdit aims to provide sugar beet lines with recessive resistance 

against multiple aphid-transmitted viruses and minimal fitness penalties by combining VPg identification, interaction 

screening, and precise genome editing. 
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Mixed viral infections are common in plants and can profoundly alter host physiology, virus–virus interactions, and 

transmission dynamics. In sugar beet (Beta vulgaris), our previous work demonstrated that co-infection with beet yellows 

virus (BYV) and beet chlorosis virus (BChV) reduces BChV transmission by approximately 50%, while BYV transmission 

remains unaffected. To elucidate the molecular basis of this asymmetric interaction, we conducted a comparative 

transcriptomic analysis of sugar beet plants infected with either virus individually or co-infected with both viruses. RNA 

sequencing (RNA-Seq) was conducted under four conditions: healthy plants, BYV-infected plants, BChV-infected plants, 

and BYV/BChV-co-infected plants. Comparative analyses revealed substantial numbers of differentially expressed genes 

(DEGs) across all infection conditions, indicating distinct host molecular responses to single and mixed viral infections. The 

dominant signature of co-infection was a pronounced modulation of the jasmonate–ethylene (JA–ET) defense network, 

including key components of jasmonate biosynthesis and signaling (e.g., LOX, AOS, AOC, MYC2) as well as several ethylene-

responsive transcription factors. Functional enrichment analyses further highlighted significant modulation of genes 

involved in secondary metabolism, particularly terpenoid, triterpene, phenylpropanoid, and betalain-related pathways, 

suggesting major metabolic reprogramming during co-infection. In addition, genes associated with cell wall remodeling, 

stress responses, and transcriptional regulation were significantly affected, reflecting extensive cellular reorganization. 

Overall, BYV/BChV co-infection does not represent a simple additive response to single infections but instead induces a 

distinct and integrated host reprogramming dominated by JA–ET signaling, metabolic reshaping, and stress adaptation. 

These transcriptomic alterations provide a mechanistic framework for understanding virus–virus interactions in planta and 

may contribute to explaining the reduced transmission efficiency of BChV during co-infection. 
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In May 2025, a plant of Tolmiea menziesii (commonly known as Thousand mothers or Piggyback plant) exhibiting 

pronounced mosaic symptoms was observed in a nursery in Lüneburg, Germany, and leaf samples were collected. 

Presence of isometric particles was revealed by electron microscopy, indicating a viral infection. To identify the causal 

agent(s), total RNA was extracted using a Sigma kit and subjected to Illumina high-throughput sequencing (HTS). Analysis 

of the HTS data enabled the reconstruction of the sequence of three genomic RNA segments of a cucumber mosaic virus 

(CMV) isolate, as well as three RNA sequences representing the genome of a putative novel ilarvirus. Phylogenetic analysis 

of the deduced amino acid sequences of ORF 1a (RNA 1) and the putative coat protein (CP; RNA 3) of the ilarvirus showed 

clustering with established species in the genus Ilarvirus, but not with members of other genera in the Bromoviridae family 

(MSL40.v2 of the ICTV). The closest GenBank hit for the ORF 1a protein was Humulus japonicus latent virus (HJLV, accession 

AY500236) sharing 48,6% amino acid (aa) identity, while the CP exhibited 25,6% aa identity to the CP of the same virus 

(acc. AY500238). Mechanical sap inoculation from the original sample onto experimental plants including Nicotiana 

tabacum cv. Samsun nn, N. benthamiana, N. clevelandii, N. occidentalis P1, N. glutinosa 24A, Chenopodium quinoa, and 

cucumber resulted in symptomatic infection exclusively in N. benthamiana. The presence of CMV was confirmed by 

specific RT-PCR both in the symptomatic N. benthamiana plants and in the original T. menziesii sample. Using ilarvirus-

specific primers (Ilar-s: CTGTCAAAGTTGTGGACGAA; Ilar-as: AGGGATAATCAAGTCAGGAAGA), which amplify a 677 nt region 

of RNA 3, the ilarvirus was detected in the original T. menziesii sample but not in the symptomatic N. benthamiana plants. 

The successfully transmitted CMV isolate from T. menziesii has been deposited in the DSMZ plant virus collection under 

accession number PV-1522. An HTS-based approach is currently being applied to determine the terminal sequences of the 

genomic RNAs of the novel ilarvirus prior to submission of the complete genome sequence to GenBank. Due to a mixed 

infection with CMV, the contribution of the ilarvirus to symptom development remains unclear. The provisional name 

Tolmiea mosaic-associated virus (TMaV) is proposed for the newly identified ilarvirus. Further studies are required to 

elucidate its biological properties and pathogenic potential. 
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Viruses hijack host cellular machinery for replication as part of their life cycle. In five DNA virus families, including 

geminiviruses, nuclear replication is accompanied by a distinct reorganization of host chromatin. This process, called 

reorganization of cellular chromatin (ROCC), is characterized by condensation and margination of host chromatin to the 

nuclear periphery, giving rise to a central space believed to be the viral replication factory. However, its spatio-temporal 

dynamics, functional consequences, and the viral and host factors involved remain poorly understood. Here, we 

investigate ROCC using tomato yellow leaf curl virus (TYLCV) as a model geminivirus. To identify minimal triggers of ROCC 

in plant cells, we employed a simplified viral replicon consisting solely of the viral replication-associated protein (Rep) and 

an artificial DNA template. Our findings demonstrate that this minimal replicon is sufficient to induce ROCC, even in the 

absence of the complete viral genome. Using laser confocal microscopy, we are monitoring the localization of host and 

viral DNA at multiple time points during infection, allowing us to define specific stages of ROCC. In parallel, we are analyzing 

the subnuclear localization of replication-relevant viral and host proteins, to gain insight into the composition of this 

putative viral replication factory and its potential functional relevance. Finally, we aim to isolate nuclei representing 

different ROCC stages using laser microdissection, followed by transcriptomic and proteomic analyses to identify 

molecular signatures of each stage. Elucidating the dynamics of ROCC advances our understanding of viral replication and 

may further the development of novel antiviral strategies. 

 

  



A metagenomic study in yam reveals a sequence related to coffee 

ringspot virus, however distinct in the 3' terminal end of RNA1 and with 

an insertion in the L gene 
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Yam, a major food staple crop in tropical and sub-tropical countries, is vegetatively propagated through tubers, therefore 

favouring the accumulation of viruses over cultivation cycles. Members of the families Alphaflexiviridae, Betaflexiviridae, 

Bromoviridae, Caulimoviridae, Closteroviridae, Geminiviridae, Potyviridae, Secoviridae and Tombusviridae have been 

reported to infect yam (Diouf et al., 2022; Luo et al., 2022). During surveys conducted in 2023 in a commercial field in 

Pernambuco state, Brazil, D. alata cv. cara´-mandioca plants showing virus-like symptoms were collected. To investigate 

the virome, a discovery approach via high-throughput sequencing (HTS) was employed, which revealed the reconstruction, 

among others, of two contigs having as closest hit (BLASTn alignment) coffee ringspot virus (CoRSV; Dichorhavirus, 

Rhabdoviridae) from coffee, with nt identity of 83.8% for RNA1 and 84.7% for RNA2. The 3´-terminal end of RNA1 appeared 

distinct from the GenBank reference sequence of CoRSV, and more closely related to Clerodendrum chlorotic spot virus. 

Additionally, pairwise alignment of the L gene nt sequences showed 84.4% identity to CoRSV, and an insertion of 30 

nucleotides in the core region. The observed percentage identity values in the RNA1 and L gene exceed the threshold for 

species demarcation in the genus (Walker et al., 2022), however other criteria, such as ecological niches and serological 

relationship, should be also considered for proper taxonomic assignment. This study stimulates further investigations on 

the occurrence of the described virus and on its ecological niche. 

Literature: 

• Diouf M B, et al. 2022. Viruses 14(9):1884 Luo G F, et al. 2022. Viruses 14(4):662 

• Walker P J, et al. 2022. Journal of General Virology 103(6):001689 

 

This work was conducted within the frame of the DAAD Academic Exchange Project no. 57705342, supported by BMBF 
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Birch (Betula spp.) is an anemophilous tree that releases vast quantities of lightweight pollen capable of long-range 

atmospheric transport. Flowering therefore, represents a landscape-scale dispersal event for biological material (Fetters 

& Ashman, 2023). Here, we investigated whether birch pollen harbours plant-associated viruses, using two pooled birch 

pollen datasets collected in Berlin. Pollen was sampled from two sites in Berlin, Mitte and Zehlendorf (11–14 trees per 

site). Metatranscriptomic Illumina sequencing revealed multiple viral signals assigned to several viral genera, including 

nepovirus, idaeovirus and totivirus, as well as mitovirus-like contigs. These signals were validated by RT-PCR using fresh 

pollen collected directly from male catkins at BBCH stages 55–59 to minimise contamination from ambient deposition. 

Samples were processed immediately and enriched by sequential sieving (100 µm and 70 µm) prior to total RNA extraction. 

Virus-specific trials confirmed the presence of two established birch-associated viruses in pollen: cherry leaf roll virus 

(CLRV; Nepovirus avii; Nepovirus) and birch idaeovirus (BIV; Idaeovirus) (Rumbou et al., 2020; Gilles et al., 2023). To further 

characterise the toti-like virus signal, we amplified and sequenced the complete open reading frame (ORF) of the RNA-

dependent RNA polymerase (RdRp) from a selected sample. The deduced amino acid sequence exhibited 97% identity to 

the RdRp of a previously reported birch toti-like virus (BTLV; Totivirus) reported from birch leaves in the United States 

(Reyes-Proaño et al., 2024). This demonstrates that the virus is not restricted to foliage but can also be present in birch 

pollen. Together, these data show that the virome of birch pollen can be complex and thus the pollen has the potential to 

disseminate viruses during flowering. Our findings highlight pollen as a plausible long-range carrier for both previously 

known pollen-associated viruses (CLRV) and recently described birch-associated viruses (BTLV, BIV). 
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Potato virus Y (PVY) and potato leafroll virus (PLRV) remain major constraints in potato production, yet their transmission 

efficiency and diagnostic detectability vary across cultivars and experimental conditions. As part of the Pomorrow 

(Potatoes for Tomorrow) project, a greenhouse trial was conducted to assess (i) aphid (Myzus persicae) - mediated 

inoculation success of PVY and PLRV in six potato cultivars (Belana, Nicola, Tomensa, Karlena, Albatros, Laura), and (ii) the 

performance of four RNA extraction methods (Silica, CTAB, RNA kit, RNAzol) for RT-qPCR detection. PLRV was consistently 

transmitted and detected from 7 dpi onward, with transmission success reaching 100% in Nicola at 28 dpi and up to 75% 

in Laura and Albatros at 14 dpi. Symptom expression in the greenhouse was mild and delayed, showing weak curling and 

limited stunting, which is less symptom development than typically described in field-based literature. This highlights the 

influence of controlled environmental conditions on symptom development and the importance of molecular diagnostics 

for confirming infection. PVY transmission remained largely unsuccessful, suggesting low viral titers or delayed systemic 

movement under greenhouse conditions. Among the extraction methods, RNAzol provided the most sensitive and reliable 

detection, consistently yielding Ct values below 30, while CTAB and the RNA kit showed moderate sensitivity, and Silica 

performed well only in high-titer samples. These findings provide baseline insights into cultivar responses, virus 

transmission dynamics, and diagnostic reliability for resistance screening. 
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RNA polymerase IV (Pol IV)–dependent RNA-directed DNA methylation (RdDM) is a central epigenetic silencing pathway 

in plants, yet its mechanistic contribution to RNA virus tolerance remains unresolved. Pol IV, via its catalytic subunit 

NRPD1, generates precursor transcripts that are converted by RDR2 into dsRNA and processed by DCL3 into 24 nt siRNAs, 

which guide AGO4-mediated DNA methylation and transcriptional silencing. Although primarily associated with 

transposable element repression, Pol IV activity has been linked to enhanced tolerance to RNA viruses. NRPD1 expression 

is strongly enriched in meristematic and reproductive tissues, coinciding with high 24 nt siRNA accumulation. Because 

meristems represent critical barriers to systemic viral invasion and vertical transmission, developmentally regulated Pol 

IV activity may modulate antiviral defense capacity in a tissue-specific manner. To define how NRPD1 regulation impacts 

antiviral responses, we generated CRISPR/Cas9-induced deletions in the NRPD1 promoter and 5′UTR in Arabidopsis 

thaliana. These regulatory mutants allow dissection of (i) cis-elements controlling spatiotemporal Pol IV expression, (ii) 

consequences for 24 nt siRNA biogenesis and DNA methylation, and (iii) effects on RNA virus accumulation and disease 

tolerance. Extending this framework to a crop pathosystem, we are investigating Pol IV function in Vitis vinifera infected 

with grapevine fanleaf virus (GFLV), a bipartite positive-sense RNA nepovirus causing fanleaf degeneration, a widespread 

and severe disease in grapevine. By integrating promoter architecture, small RNA dynamics, and viral load analyses, this 

work aims to mechanistically resolve how Pol IV-mediated epigenetic regulation interfaces with RNA virus infection and 

contributes to antiviral tolerance in both model and perennial hosts. 

 

This PhD project is co-funded by the French Région Grand Est and Mercier-Novatech, in the frame of the LabCom 

CleanStem funded by the Agence Nationale de la Recherche (ANR-19-LCV2-0013). 
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Extensive research from long-term studies revealed a large number of viral pathogens infecting trees and shrubs (Büttner 

et al. 2023). Native tree species including maple, beech and oak are increasingly subjected to the influence of 

phytopathogenic viruses. Within the DendroVir project the proportion of virus-infected trees in selected reforested areas 

and natural stands is recorded for a realistic assessment of the virus spectrum and incidence for the important tree species 

European beech (Fagus sylvatica), common oak (Quercus robur), sycamore maple (Acer pseudoplatanus), Norway maple 

(Acer platanoides) and European white elm (Ulmus laevis). Focussing on emaraviruses, a diverse group of forest tree 

infecting viruses (Rehanek et al. 2022), we collected leaf material from maple plants located in the German federal states 

Berlin, Brandenburg, Mecklenburg-Vorpommern and Niedersachsen. The leaves were assessed for the occurrence of virus-

suspected symptoms including mottling and mosaic. RNA was isolated from the leaves (according to Boom et al. 1990) 

and transcribed into cDNA. Afterwards, using RT-PCR with specific primers, the plant material was tested for the infection 

with Emaravirus aceris (syn. maple mottle-associated virus (MaMaV)) and additional, previously unknown emaraviruses. 

MaMaV contains a segmented genome consisting of four core components (RNA 1 – RNA 4) and two additional RNAs, 

each encoding a virus-specific protein (Rumbou et al. 2021). The sampled leaves were tested for different genome 

segments and sequenced to confirm the infection. Results of the screening are presented. 
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Chickpea (Cicer arietinum L.) is an important food legume worldwide. Although cultivation in Germany is still at an early 

stage, it is expected to expand due to clear agronomic and economic benefits. Chickpea is a protein-rich crop that aligns 

well with the growing demand for plant-based diets and regionally sourced foods. It can also perform comparatively well 

under warm and dry conditions, making it a promising option as summers become hotter and drier in parts of Germany. 

As a grain legume, chickpea contributes to nitrogen inputs through symbiotic fixation and can diversify crop rotations—

attributes that are particularly attractive for organic farming systems. In 2025, chickpea cultivation was initiated in Thyrow 

(Brandenburg) within the project CicerAtoPs – supported by Federal Ministry of Agriculture, Food and Regional Identity 

(BMLEH) -, which investigates cultivar adaptation to climate change through the development of drought-tolerant 

production systems. In July, plants showing virus-like symptoms were observed in the field, raising suspicion of viral 

infection, particularly in light of recent reports of chickpea-infecting viruses in Germany (Kartheuser et al., 2025). Twenty-

four symptomatic plants were sampled and tested for a panel of viruses previously reported in chickpea: pea necrotic 

yellow dwarf virus (PNYDV; Nanovirus), pea enation mosaic virus 1 (PEMV-1; Enamovirus), turnip yellows virus (TuYV; 

Polerovirus), bean yellow mosaic virus (BYMV; Potyvirus), and clover yellow vein virus (ClYVV; Potyvirus). The chickpea-

associated viruses have the potential to spread rapidly at field and landscape scale via multiple transmission routes, 

including seed-borne dispersal (e.g., BYMV, ClYVV) and aphid-mediated transmission within diversified cropping systems. 

Results will be presented and discussed in terms of their implications for the emerging chickpea production in Brandenburg 

and for other locally grown legumes that may serve as alternative hosts. 
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Tomato (Solanum lycopersicum) production is currently under severe global threat from the tomato brown rugose fruit 

virus (ToBRFV). Since its emergence in 2015, this highly infectious and stable tobamovirus has overcome traditional 

resistance genes (Tm-1, Tm-2, and Tm-22), often leading to yield losses exceeding 90%. Because classical R-gene defenses 

have proven fragile, the ResisToR project focuses on a non-traditional breeding strategy: targeting host susceptibility (S) 

genes. The virus co-opts these endogenous plant factors for replication and systemic movement; disrupting them can 

provide broad-spectrum, durable resistance. To map the virus-host interactome, we utilized Nicotiana benthamiana lines 

expressing GFP-tagged B2 protein, which binds dsRNA, to isolate active viral replication complexes (VRCs). Through co-

immunoprecipitation and LC-MS/MS, we identified a core network of candidate S genes involved in the viral lifecycle. We 

are systematically validating these candidates through three work packages: characterizing host-protein interactions with 

viral machinery, employing Virus-induced gene silencing (VIGS) to assess impacts on viral titer, and utilizing CRISPR/Cas9-

mediated genome editing to generate "knock-out" tomato lines. This host-centered approach aims to develop resilient 

tomato varieties and provides a blueprint for defending crops against other emerging tobamoviruses. 
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The scope of our research focuses on cassava diseases worldwide, aiming to understand disease agents, develop control 

strategies, and mitigate their impact. We base our work on our expanding collection of viruses and virus-like agents 

originating from South America, Africa, and Asia and the worldwide collaboration among cassava researchers from 

international and local research institutions. A key element of our virus work focuses on combating the severe Cassava 

Brown Streak Disease (CBSD) which is a critical threat to food security in Sub-Saharan Africa. We identified and 

characterized resistant cassava lines from South America, the center of origin of cassava, defined lines with differential 

virus resistance, organ specific resistance and immunity and deployed these valuable genetic resources to epicenters of 

the disease in Eastern and Central Africa and, to regions at risk for pre-emptive breeding. To understand virus resistance 

responses of cassava, cDNA clones of cassava brown streak viruses and modified virus genomes were used to infect 

cassava and Nicotiana benthamiana to unravel viral and host genes associated with resistance. Notably, the Ham-1 gene 

was identified as a pivotal player for cassava infections implicated in virus replication, movement, symptom expression, 

and resistance in cassava. To further understand plant resistance, we conducted Genome-Wide Association Studies 

(GWAS), mapping by sequencing, and small RNA analysis on resistant and susceptible plants. Weak signals from GWAS 

and GBS on chromosome 11 implicated NLRR genes as potential contributors to CBSV resistance. Additional signals on 

chromosome 3 were associated with UCBSV resistance, warranting further verification. Small RNA sequencing further 

identified novel miRNAs implicating lipid transfer genes as potential players in plant immunity. Preliminary proteomic data 

provided evidence for a lipid-binding protein as candidate for resistance, while transcriptomic data highlighted heat shock 

proteins as important candidates in early stages of cassava infection. To investigate the genetic relationships between 

South American cassava lines and those from other regions, we constructed a phylogenetic tree, which revealed distinct 

clusters. Additionally, weighted gene co-expression network analysis (WGCNA) using public RNA-seq data indicated co-

expression of gene modules that warrant further investigation. These findings contribute to our understanding of viral and 

host factors regulating resistance to viruses infecting cassava. 
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A severe disease syndrome, Cassava Frogskin Disease (CFSD), significantly impacts cassava cultivation in South America 

and is expanding its geographical range, posing a potential threat to cassava-growing regions worldwide. The disease 

manifests predominantly in tuberous roots of the crop after several months of growth, making early detection and 

management difficult to achieve. CFSD is an infectious disease with a highly complex biology that often leads to total crop 

loss. Novel viruses, torrado-ampelo,- poleroviruses and phytoplasmas have been associated with CFSD but because of 

their erratic detection, definitive evidence of their roles in the disease is lacking. In our research, we found several isolates 

and diverse genomes of those viruses and we could exclude the association of phytoplasmas with CFSD. From the distinct 

torradovirus genome sequences found in CFSD affected plants, recent evidence showed that torradovirus (CsTLV2) 2 was 

the primary virus tightly linked to CFSD. To further resolve the conundrum and provide biological evidence, we have 

isolated single viruses from CFSD-infected plants collected in Brasil and transferred to cassava to assess symptoms 

associated with each virus and reproduce the disease. To support diagnosis, we developed a sensitive detection pipeline 

for “all” so far known viruses and pathogens found in CFSD-infected tissues. CFSD infection studies showed that most 

South American cassava genotypes were susceptible and became infected with visible foliar symptoms while several 

African cassava varieties showed tolerance/ resistance and foliar symptoms were not expressed. To better understand 

virus-host interactions, we tracked viruses in situ using a highly sensitive “RNAscope® in situ hybridization’’ method. 

Nevertheless, CFSD is a disease affecting tubers and thus bioassays are critical for elucidating the etiology and to fully 

reconstruct the pathogenesis of the disease. Furthermore, sensitive diagnostic assays are crucial for detecting the full 

spectrum of viruses and their diverse isolates involved in CFSD, ensuring disease-free cassava crops and preventing further 

spread to cassava-growing regions worldwide. While studies are not finalized, our findings suggest that African cassava 

varieties can be valuable sources for further virus resistance exploration, offering a foundation for resistance breeding. 

The outcome of this study will guide pre-breeding and preemptive breeding efforts while providing information about 

resistance phenotypes and potential host resistance. 
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The rhizomania disease is caused by beet necrotic yellow vein virus (BNYVV) and induces severe yield losses in sugar beet. 

The virus is controlled by the resistance genes Rz1 and Rz2, but Rz1 resistance-breaking strains of BNYVV have been 

reported in several countries underlining the importance of Rz2. Transient expression assays in Nicothania benthamiana 

have shown that Rz2 not only recognizes the triple gene block I   (TGB1)   of   BNYVV   but   also   the   TGB1   of beet 

soil−borne mosaic virus and beet soil−borne virus as the corresponding avirulence protein. Resistance reaction leads to 

hypersensitive response (HR) with cell death (Wetzel et al., 2021). Therefore, we assumed that the recognition of TGB1 by 

Rz2 relies on one or more of the seven conserved motifs of the NTPase/helicase domain of TGB1 (Koonin et al., 1993). 

Experiments were conducted to determine which motifs are essential for the recognition by Rz2. First, we deleted six 

amino acids within each motif of the BNYVV TGB1 and transiently expressed the mutated TGB1s together with Rz2 in N. 

benthamiana via agroinfiltration. Results of the first experiment have shown that Deletion of six amino acids in motif II, 

III, V and VI led to an absence of HR. To further validate these results, a second experiment was conducted, where the 

motifs were deleted stepwise. Interestingly, these results showed that Rz2 was able to recognize TGB1 even when only 

motifs V and VI were present. Immunoblotting confirmed the expression of all mutated TGB1. Therefore, we conclude 

that motif V and VI of BNYVV TGB1 are sufficient for recognition by Rz2. 
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Genetic and Molecular Characterization of Asparagus Virus 1 Resistance 

Genes 

Asparagus cultivation worldwide is affected by various pathogens, particularly fungi and viruses, resulting in significant 

yield and quality losses. Asparagus virus 1 (AV1) is endemic in all asparagus-producing countries, with infection rates of 

90-100% reported in commercial fields (Kegler et al., 1991; Nothnagel et al., 2013). AV1 is a (+)ssRNA potyvirus and non-

persistently transmitted mainly by Myzus persicae. To combat these viral infections, wild asparagus species were screened 

for resistance, and AV1 resistances from A. prostratus and A. amarus were successfully introgressed into cultivated. A. 

officinalis. All characterized recessive potyvirus resistances are based on mutations in translation initiation factors (eIF4E 

or eIF(iso)4E) that prevent viral genome translation, while dominant resistances are predominantly mediated by NBS-LRR 

R-genes triggering hypersensitive response (HR) or by movement restriction genes such as RTM (Restricted TEV 

Movement) (Wang & Krishnaswamy, 2012; Ronde et al., 2014). However, the molecular basis of AV1 resistance remains 

unknown. This project aims to fine-map and characterize resistance loci from both sources, which have been localized in 

the introgressed A. officinalis background to chromosome 2 (A. prostratus-derived) and chromosome 10 (A. amarus-

derived). To elucidate the resistance mechanism, infected plants will be analyzed for hydrogen peroxide accumulation as 

an indicator of HR-mediated defense responses, followed by RNA-seq to characterize transcriptional changes during 

infection. Fine-mapping using KASP markers and candidate gene analysis will enable the development of molecular 

markers for marker-assisted selection in asparagus breeding programs, while the two independent resistance sources will 

contribute to pyramiding strategies for durable, broad-spectrum resistance against AV1. 
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Proteins belonging to the Heat shock protein 70 (HSP70) familiy are known to interact with viral proteins. The interaction 

may play a role in e.g. virion assembly, replication or cell-to-cell movement. We identified the HSP70 as an interacting 

protein to the movement protein (MP) of the Japanese soil-borne wheat mosaic virus (JSBWMV). The Furovirus JSBWMV 

infects cereals and is transmitted by the obligate root parasite Polymyxa graminis. Currently, many aspects of this tri-

partite interaction between virus, vector and host remain unexplored. With the aim to better understand the mechanisms 

underlying JSBWMV infection, specific HSP70 functions were investigated. By using the model host plant Nicotiana 

benthamiana, our interest was focused on the RNA-binding properties of the HSP70. Downregulation of HSP70 decreases 

the number of viral infection sites, indicating that HSP70 is an important protein for the viral infection cycle. 
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Apple (Malus domestica) is affected by a number of plant pathogens, including viruses and viroids. Apple rubbery wood 
virus 1 and 2 (ARWV-1, -2, Rubodvirus mali and Rubodvirus prosserense, family Phenuiviridae, Rott et al., 2018) causing 
apple rubbery wood disease and apple hammerhead viroid (AHVd, Pelamoviroid malleusmali, Serra et al., 2018, family 
Avsunviroidae) are globally distributed pathogens associated with reduced fruit yields and fruit quality, respectively. 

Since curative treatment of infected apple trees is not feasible, molecular detection of viral and viroid infections is essential 
for monitoring spread of pathogens in plantations and for the production of virus/viroid free planting and propagation 
material. Appropriate diagnostic systems have to be developed and optimized to reliably identify infected plant material.  

Molecular detection systems for ARW viruses and AHVd were developed and evaluated using apple samples obtained 
from 14 federal states across Germany. 

Specifically, RT-PCR assays for ARW viruses were based on segment-specific primers designed for the tripartite genomes 
of both viruses (Seinsche et al., 2026). 

For AHVd analyses two RT real-time PCR assays were combined with Sanger sequencing of resulting PCR products for 
reliable determination of AHVd presence and genetic variation (Zikeli et al., 2025). Results of Sanger sequencing and next-
generation sequencing (NGS) analyses of AHVd isolates revealed high genome variability in apple. 

Applying these diagnostic procedures has revealed a high prevalence of ARWV-1 and ARWV-2 as well as of AHVd across 
Germany (Seinsche et al., 2026, Zikeli et al., 2025). 
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