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"A parasite is an organism that has evolved
morphological or physiological adaptations
to live in or on a host, exploiting its nutrients
and decreasing its fitness, but seldomly
killing it.”

(oater, Goater & Esch 2001



Arachnids

Protozoan Plants Crustaceans



30-50% of species are parasitic
All organisms are parasitised

Important ecological & evolutionary implications!

ecological speciation

genetic diversity sexual reproduction

Price 1980, Poulin & Morand 2004
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Host-Parasite interactions

Host
genetic diversity \
Virulence | antibiotic resistance ~ €Pldemics Resistance
vaccine

Parasite



Genetics Behaviour Diet

/ Host
.

Parasite

adapted from Viney & Graham 2013 Adv Parasitol



Macro-geography

Habitat Climate Diet Other hosts/parasites
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Macro-geography
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Host-Parasite interactions

1/ Community & populations

Macro-geography
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2/ Populations

3/ Within-host

community
Within-host



Host-Parasite interactions

1/ Community & populations <3
Parasite-mediated divergence

2/ Populations

3/ Within-host



Three-spined stickleback
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4 years field survey:

» Host population genetic structure

» Parasite communities



N = 167

2009

8 microsatellites
K=2
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10% migrants (N = 34)
4% admixed (N = 16)

2012

2013

Population genetic structure



Macroparasite prevalence (%)
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Parasite community
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Experimental exposure to assess
parasite resistance
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Wild caught fish Lab-bred fish families
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Lab-bred fish families
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Parasite intensity
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Parasite community



Host-Parasite interactions

Host
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Host-Parasite interactions

1/ Community & populations <3
Parasite-mediated divergence

2/ Populations > @
Local adaptation

3/ Within-host



Schistocephalus solidus
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Schistocephalus solidus

@ Fictures: Dan Benesh



Schistocephalus solidus
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Host-Parasite interactions

1/ Community & populations <3
Parasite-mediated divergence

2/ Populations > @
Local adaptation

3/ Within-host a
Virulence expression



Within-host competition influence virulence expression?
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Total parasite Index tP| = proxy for virulence

Discrete parasite index dPI| = proxy for individual virulence

A L

High virulence (Hv) Low virulence (Lv)
Norwegian worm German worm
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Discrete Parasite Index (%)

60

501

401

301

201

101

Discrete Parasite Index

'i

dPI

;
4

(Fs,453 = 325.807, p < 0.0001)

Virulence type

O Hy
oL

Compare to Hy,
Lv benefits from
the interaction

Single

Double

Double

homologous heterologous

Infection type



Host = pool of resources

!
Goods
Common goods

Rivalrous & non-excludable

Nutrients



Virulence Model

Common goods
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Host = pool of resources
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Secretory/excretory products:
interfere with host immune response

V
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Rivalrous & excludable

Scharsack et al. 2013 Fish & Shellfish Immunaol
Franke ef al. 2014 Fish & Shellfish Immunal




Virulence Model

Common goods
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Host-Parasite interactions

1/ Community & populations S

Divergence in parasite exposure risk & immune cost
can shape host immunocompetence

2/ Populations >

Different co-evolutionary histories lead to local
adaptation towards a similar relative resistance-
virulence optimum

3/ Within-host ap

Intra-specific competition in co-infection can affect
expression of virulence
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