
HAL Id: hal-03368372
https://hal.inrae.fr/hal-03368372

Submitted on 6 Oct 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License

Itinerary of a fluorescently labelled virus in a resistant
plant

Elise Lepage, Pierre Mustin, Marion Szadkowski, Judith Hirsch, Benoît
Moury, Loup Rimbaud

To cite this version:
Elise Lepage, Pierre Mustin, Marion Szadkowski, Judith Hirsch, Benoît Moury, et al.. Itinerary of a
fluorescently labelled virus in a resistant plant. 18. Rencontres de virologie végétale (RVV 2021), Sep
2021, Aussois, France. �hal-03368372�

https://hal.inrae.fr/hal-03368372
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr


Oral presentation 

Theme 3: Résistance & silencing / Plant defense and RNA silencing 

Student: no 

 

 
Itinerary of a fluorescently labelled virus in a resistant plant 
 
Elise Lepage1, Pierre Mustin2, Marion Szadkowski1, Judith Hirsch1, Benoît Moury1, Loup 

Rimbaud1  

 
1 INRAE – Pathologie Végétale, elise.lepage@inrae.fr, 84140, Montfavet, France. 

marion.szadkowski@inrae.fr 

judith.hirsch@inrae.fr 

benoit.moury@inrae.fr 

loup.rimbaud@inrae.fr 
2 Université de Strasbourg, INRAE, UMR-A 1131 Santé de la Vigne et Qualité du Vin, pierre.mustin@inrae.fr, 

F-68000 Colmar, France. 

 

Plant resistance to viruses is a highly effective and low-input approach to control epidemics in 

agricultural crops. Although the genetic determinism of many sources of resistance has been 

well characterized, their phenotypic expression at the plant scale is still poorly known. Yet, the 

extent of epidemic limitation and the evolutionary outcome of resistance deployment depend 

on which step(s) of the viral infectious cycle is/are targeted and impeded by plant resistance: i) 

infection of a healthy plant, ii) viral accumulation in the infected leaf, iii) systemic plant 

colonisation, and iv) transmission to new plants.  

Using the pathosystem pepper-potato virus Y (PVY, Potyvirus), we developed an experimental 

approach to quantify the effect of host resistance on the two first steps. For this, we used a 

modified virus that expresses a Green Fluorescent Protein (GFP) and automated image analyses 

to: i) estimate the probability of infection by a single viruliferous aphid, and ii) monitor the 

dynamics of viral accumulation in inoculated leaves. Indeed, viral load, traditionally measured 

by destructive serological or molecular methods, can be approximated by the proportion of the 

leaf surface emitting fluorescence, which can be evaluated in a non-destructive way using an 

appropriate camera device.  

Experiments on seven different accessions of pepper (Capsicum annuum) are currently 

ongoing. Early results indicate contrasted resistance profiles: accessions associated with the 

smallest probability of infection are not necessarily those that best mitigate subsequent viral 

accumulation. 


