
HAL Id: hal-03553147
https://hal.inrae.fr/hal-03553147

Submitted on 3 Feb 2022

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.

Experimental evolution of a plant RNA virus: a warning
about spurious correlations when studying fitness

changes
Lucie Tamisier, Frédéric Fabre, Marion Szadkowski, Ghislaine Nemouchi,

Gregory Girardot, Pauline Millot, Alain Palloix, Benoît Moury

To cite this version:
Lucie Tamisier, Frédéric Fabre, Marion Szadkowski, Ghislaine Nemouchi, Gregory Girardot, et al..
Experimental evolution of a plant RNA virus: a warning about spurious correlations when studying
fitness changes. 18. Rencontres de virologie végétale (RVV 2021), INRAE; CIRAD, Sep 2021, Aussois,
France. �hal-03553147�

https://hal.inrae.fr/hal-03553147
https://hal.archives-ouvertes.fr


Experimental evolution of a plant RNA virus: a warning about spurious 

correlations when studying fitness changes 
 
L. Tamisier1,2, F. Fabre3, M. Szadkowski1,2, G. Nemouchi2, G. Girardot1, P. Millot1, A. 

Palloix2, B. Moury1 

 

1 INRAE, Pathologie Végétale, F-84140 Montfavet, France 
2INRAE, GAFL, 84143 Montfavet, France 
3UMR SAVE, INRAE, 33882 Villenave d’Ornon, France 

 

Several authors proposed to fight against pathogens by manipulating the evolutionary 

forces imposed by the host on the pathogen, like genetic drift and selection. However, this 

approach has never been tested in a plant-pathogen system.  

We analysed the impact of pepper (Capsicum annuum) DH lines showing contrasted 

genetic backgrounds on Potato virus Y (PVY) evolution. The lines exerted different level of 

selection and genetic drift (Ne) on the virus, and the initial PVY fitness (Wi) differed between 

lines. We serially passaged 64 PVY populations every month on 6 lines during 7 months and 

we assessed their final fitness (Wf). 

Contrasted evolutionary trajectories occurred, including virus extinctions and fitness 

gains linked to parallel nonsynonymous mutations in the VPg cistron. These trajectories were 

well explained by the evolutionary forces imposed by the host on PVY. Firstly, when Ne was 

high, the fitness change (Wf/Wi) decreased with Wi, while, when Ne was low, no fitness change 

occurred. The faster evolution of low-fitness compared to high-fitness populations is frequently 

observed in microbial experimental evolutions. However, since Wi appears in both variables, a 

problem of “spurious correlation” arises. Consequently, we reexamined the link between Wf/Wi 

and Wi in our data and in published datasets, and we provide solutions to avoid this bias. 

Secondly, we considered Wf and obtained similar results: when Ne was high, Wf was high 

whatever Wi, while, when Ne was low, Wf was close to Wi. Therefore, combining a high 

resistance efficiency (low Wi) and a low Ne could prevent virus adaptation.  


