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Dynamique adaptative

Ce qu’on peut prédire:

- La stratégie évolutivement stable du parasite.

- L’effet, à long terme, d’une modification de l’environnement.

Ce qu’on ne peut pas prédire:

- La vitesse d’évolution du parasite.

- L’effet, à court terme, d’une modification de l’environnement.
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Epidémiologie:
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Evolution des fréquences:

Day & Gandon 2006
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Epidémiologie évolutive

Evolution des phénotypes,             :
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1. Evolution de populations polymorphes

2. Pas d’hypothèse d’équilibre endémique (R0 pas toujours

maximisé)

3. Permet de suivre la dynamique épidémiologique et évolutive:

Epidémiologie évolutive
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Life cycle
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3 predictions:
- selection on virulence varies with time

- the lower the initial dose, the higher the selection for virulence

- virulence is always higher in the free virus compartment

Evolutionary Epidemiology of 
Berngruber et al. 2013, PLoS Pathogens



Spatial structure

Epidemiology: slower epidemics

Evolution: selection for lower transmission/virulence
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Mixing treatment

No beads 30s 24h 24h wet

Spatial structure
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Spatial structure

Evolution

Structured Well mixed
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Spatial structure

Transient evolution

Virulence of mutant 
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Transient evolution

Neutral evolution Virulence evolution
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Evolution:

a  / A b / B

Four genotypes (parasites strains):

ab
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aB

AB 

Resistance affects recovery g or transmission 

Superinfection: s

Recombination: r

wild type

single mutants

double mutant

Multilocus resistance model



Evolution:
Dynamics of allele frequencies:
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Evolution:
Dynamics of allele frequencies:
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Evolution:
Dynamics of allele frequencies:
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Conclusions



Conclusions

Pathogen virulence evolve fast during epidemics

Evolutionary epidemiology theory can « predict »:

- Epidemiological dynamics

- Evolution of virulence and transmission

- The effects of spatial structure

… for bacteriophage 

What about other pathogens? Inférence!

What about the effects of stochasticity?


