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What do we know about epidemics ?

Epidemics are known to reduce the host population size.

But what if the host is evolving /developing defense mechanisms ?
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What do we know about epidemics ?

Epidemics propagate w————) R,

R, is the number of secondary infections of
one infected host in a susceptible population.
The basic reproduction number R, w——) [f R, > 1, the pathogen can invade and

eventually become endemic in the host

population.
Host fecundity
" Pathogen transmission \
:"riiﬁiclll;t(;’HOSt — Host recovery - Ry
. / But what if the host is
Pathogen virulence ] ]
- evolving /enhancing

immunity?
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Fecundity - Immunity Trade-off
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Fecundity - Immunity Trade-off
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What are the consequences of a fecundity-immunity
trade-off on emerging properties in the system and
on host eco-evolutionary dynamics?

/ Disease propagation R,
Emerging properties \

Total host population density
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The epidemic model e

dS
dt

dl
i pSI — (y+6+m)l

R 51— (9+m)R
Ir = (6 +m)

N=S+I+R

6R
N(f — aN) BSI s1
Susceptible Infected

lmS ml l vl lmR

f : Fecondity of the species.

a : Inter — specific competition
= N(f — aN) — SSI — mS + 6R

of the species.

[ : Pathogen transmission

m : Natural mortality rate.

y:Virulence (Pathogen — induced death rate).
J: Recovery rate.

€ : Rate of immunity loss
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Fecundity-Transmission Trade-off
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The epidemic model o

6R
N(f — aN) BSI S1
Susceptible Infected

lmS ml l vl lmR

f : Fecondity of the species.

s p_f-m

—= N(f = aN) — BSI — mS +6R RO

a : Inter — specific competition
of the species.

[ : Pathogen transmission

dl
— = FSI — (y+o+m)l

dt m : Natural mortality rate.
= =61 — (6 +m)R y:Virulence (Pathogen — induced death rate).
J: Recovery rate.
N=S+I+R

€ : Rate of immunity loss
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Eco — evolutionary dynamics

Adaptive Dynamics
/ Ecological dynamics - SIR model \

— = N(f(x) — aN) — mS — B(x)SI + 6R Invasion fitness of the rare mutant host\
dt x,, in aresident population at
dl — Ecological Equilibrium x
— = ST — + d(x) +m)/
—= BOOST = (() + 8x) +m) L e )
R
—=0(x)I — (6 +m)R
g = 07— @ +m y /\
X Eco — Evo :
Ecology Dynamics Evo_lutlon
v 1 — Large population size
2 — Clonal ducti
4 Evolutionary dynamics ) o TeprogreRon
dx 1 , P (xm, x) 3 — Rareness,randomness, smoothness

and small ef fects of the mutations

_ N*
at  ZHo N5
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-Evolution maximizes fecundity.

-Pathogen will go extinct.
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Inir'ermedialte trade-pff
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Ressource allocation axis x
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Intermediate trade-off

-2 alternative strategies

Strong trade-off

-Evolution maximizes fecundity.



Ressource allocation axis x
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Ressource allocation axis x
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Discussion
Fecundity - Transmission
Trade_og Resistance Same _
mechanisms evolutionary
outcomes
Fecundity - Recovery
Trade-off
Fecundity - Virulence » Tolerance mechanism
Trade-off
ER
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Follow up questions

What are the conditions of diversification ?
[s diversity maintained in the system?

[s subsequent diversification events possible?
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Thank you for your attention!
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