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1 PUBLISHABLE SUMMARY

This deliverable presents an integrated analysis of the diversity, evolution, and epidemiological drivers
of two major plant viruses of global concern: Tomato leaf curl New Delhi virus (TOLCNDV) and Tomato
brown rugose fruit virus (TOoBRFV). Both viruses have expanded rapidly across Europe and are
associated with significant impacts on tomato and cucurbit production.

For ToLCNDV, genomic sequencing of isolates collected in Spain and France (2020-2024) reveals
contrasting epidemiological trajectories. Spanish populations remain highly homogeneous and stable,
reflecting a long-term established lineage since the first detection in 2013. In contrast, French isolates
show greater variability, forming distinct phylogenetic groups for both DNA-A and DNA-B components.
These patterns suggest multiple introductions, rapid diversification, and the contribution of weed
reservoirs (e.g., Ecballium, Datura, Bryonia) to overwintering and viral persistence.

For ToBRFV, analyses of isolates from Belgium (2021-2025) and France (2020-2025) demonstrate a
combination of local persistence, selective pressure from resistant cultivars, and repeated
introductions via global seed trade. A notable discovery is the emergence of a resistance-breaking
mutant (MP-82) in Belgium in 2024, highlighting ongoing viral adaptation to genetic resistance (Tm-
22). French ToBRFV populations form at least two major clusters, reflecting distinct introductions into
Brittany, Nouvelle-Aquitaine, and Provence-Alpes—Cote d’Azur.

Across both viruses, key factors associated with pandemic spread include:

¢ High evolutionary rate (for TOLCNDV),

e Mechanical and seed transmission (for TOBRFV),

¢ Host and ecological reservoirs enabling year-round persistence, and

e Cross-border movement of plant material and vectors, and

¢ Mixed infections that facilitate synergism, resistance breaking, and the emergence of novel
recombinants.

The findings underscore the importance of coordinated cross-country surveillance, genomic
monitoring, and the development of durable resistance strategies to mitigate future epidemics.
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