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7. Factors that influence the optimal virulence of a given host/parasite relationship
e Depends on ecology of both parasite and host, and the way the parasite is transmitted
e Also depends on density - when parasites are infecting dense host population, optimal
virulence tends to be quite high because it takes a small amount of time for a parasite to
infect another individual
8. How the way in which a parasite is transmitted may influence its optimal virulence
e Parasites that rely on direct contact have a big vested interest in the survivorship and
healthiness of the current host
i. Optimal virulence of these types of parasites tends to be LOW
e Parasites that don’t require direct contact can spread even if the host is immobilized;
therefore, they don’t need to rely on the host being healhty and it is easier for them to
jump to new host individuals
i. Optimal virulence is HIGH
9. Costs and benefits of being highly virulent (from the point of view of the parasite)

e Costs = You may end up killing your host before you even have the chance to spread to
a new host individual (no reproductive success at all)
e Benefits = Faster you kill the host, and better your ability to infect new host individuals
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® Each of the natural enemies impose a selection pressure on the other, but that selection
pressure may not be equally strong
* Reproductive success = one species grows the population faster than the other
e Environmental changes - one species may have an advantage over another species if a
third species moved in
e Population size = more likely to get potentially helpful mutations in a large population
than small
Meaning of 'life-dinner principle'
e The selection pressures that both the natural enemies place on each other are not
necessarily symmetric
e Selection pressures may be stronger on prey populations than the predator
Why improving equipment for survival does not always translate into 'winning' an evolutionary
arms race
o Improved equipment does not mean improved success because both sides are evolving
o Therefore, since the other side is also adapting to you, you can’t get ahead of them in
the arms race — the best you can hope for is to not fall behind
o E.g. Modern day lions aren’t any better at capturing modern day wildebeests than
ancestral lions would’ve been at capturing ancestral wildebeests
= Lions may have improved by getting faster, but so did their prey!
Difference between prudent-parasite hypothesis and trade-off hypothesis, in terms of the
evolution of virulence
e Prudent-parasite hypothesis — parasites should minimize virulence because if you kill
your host too soon, then there is no reproductive success at all
i. Therefore, virulents should always evolve toward lower and lower virulent
levels OVERTIME
ii. Optimal virulence is very low
e Trade-off hypothesis — parasites balance costs/benefits of virulence
i. Costs = You may end up killing your host before you even have the chance to
spread to a new host individual (no reproductive success at all)
ii. Benefits > Faster you kill the host, and better your ability to infect new host
individuals
iii. Optimal virulence will depend on both the parasite’s ecology and the host’s
ecology
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Arms Races

Lecture Outcomes:

1. Mutualistic, competitive and antagonistic relationships between species, given 'real world'
examples
e MUTUALISM~> Win/win situation as both species benefit

i. E.g.plant/pollinator relationship; domestication of animals and plants by
humans

* COMPETION -> two or more species compete with each other because there is a

limiting resource that both species need to survive
i. Each of the species is being harmed due to the other species being there
ii. E.g.trees compete for access to sunlight; animals compete for access to water
e ANTAGONISTIC RELATIONSHIP -> one species uses the other for their own benefit
i. One species benefits while the other one suffers
ii. E.g.predator/prey species; herbivores/plants; host/parasite
2. Examples of Red Queen equilibrium

e Red Queen Principle — you have to continually evolve better and better adaptations just
to keep up with your natural enemies
i. E.g. nutes secrete higher levels of a toxin, resulting in a counter-adaptation by
snakes to break down or resist this toxin, resulting in the nute to secrete even
more of toxin which places selection pressure on snakes to get even better at
detoxifying
At some point, predators and prey reach a maximum in the costs of participating in the
arms race vs. The benefits = when both predators and prey reach this maximum at the
same point in time, it is known as the Red Queen Equilibrium — neither side becomes
worse, but they can’t devote any more resources into becoming better either
3. Factors that advantage one side or the other in an evolutionary arms race
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