
S2 Next generation method

We calculate the reproduction ratio R0 based on the next generation method (Hurford

2010). When mutations are rare, a mutant only occurs when the resident is at its equi-

librium (F̂ , Â). Assuming that the abundance of the new arising mutant is extremely

low that thus does not have yet any effect on the resident population density, then the

dynamic of the mutant population can be expressed as

Ḟm = ρFm + τAm − β(N − Â)Fm − µ0(1 + cF̂)Fm

Ȧm = β(N − Â)Fm + σAm − νAm

The differential equations be rewritten as u̇ = Mu, where u = {Fm,Am} and

M =

 ρ− β(N − Â)− µ0(1 + cF̂) τ

β(N − Â) −ν + σ





Matrix M can be partitioned into two components M = F−V, where

F =

 ρ τ

0 0


describes the contributions of each state (i.e. the free-living state and the associated state)

to the population of the next generation and

V =

 β(N − Â) + µ0(1 + cF̂) 0

−β(N − Â) ν − σ


describes the transition rate from one state to the other. According to the next genera-

tion theorem, the reproduction ratio of the mutant is the maximum modulus of all the

eigenvalues of the matrix FV−1. This is exactly the eigenvalue of this matrix since it has

only one non-zero eigenvalue.




