An integrative study of host response to parasite:
from molecular bases to phenotypic alterations
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Abstract

Ecological interactions can be analyzed at different levels of biological organization, from
molecular to ecosystem levels. However, studies generally focus on one or a few levels of
organization at a time, hence limiting our ability to generate integrative predictions. Here
we aimed at measuring the responses of a host to an ectoparasite, from the molecular level
to the population level using a set of complementary approaches. We used the rostrum dace
(Leuciscus burdigalensis, a freshwater fish species) and its ectoparasitic copepod Trache-
liastes polycolpus as model species, and we tested whether -and how- this parasite generates
cascading effects from molecules to populations. Specifically we tested whether T. polycol-
pus altered the whole gene expression (in three different tissues), the competitive ability,
the functional responses and the trophic niche of L. burdigalensis. We showed that para-
sitized host -compared to healthy ones- over-expressed genes related to immune processes
at the expense of genes related to metabolism, suggesting an energetic trade-off imposed by
the parasite. We further showed that parasitized hosts were poorer competitors (i.e. they
had a lower access to feeding resources) compared to healthy hosts, although the functional
response of host was not affected. Finally, the parasite modified the trophic niche of its
host, which suggests potential impacts of the parasite at biological levels higher than the
population. We concluded that T. polycolpus has a strong effect at the molecular level (with
a costly immune response expressed in parasitized hosts) that generated cascading effects
on other biological levels, notably those concerning interactions with the prey community
of the host. By using complementary tools, this study is one of the first at demonstrating
how a parasite can affect the host biology at multiple biological scales, which illustrates the
usefulness of integrative studies for dissecting the complexity of ecological interactions.
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