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Abstract

It is commonly known that the nature of the diet has diverse consequences on larval performance
and longevity, however it is still unclear which genes have critical impacts on bivalve
development and which pathways are of particular importance in their vulnerability or resistance.
First we show that a diet deficient in essential fatty acid (EFA) produces higher larval mortality
rates, a reduced shell growth, and lower postlarval performance, all of which are positively
correlated with a decline in arachidonic and eicosapentaenoic acids levels, two EFAs known as
eicosanoid precursors. Eicosanoids affect the cell inflammatory reactions and are synthesized
from long-chain EFAs. Second, we show for the first time that a deficiency in eicosanoid
precursors is associated with a network of 29 genes. Their differential regulation can lead to
slower growth and higher mortality of Mytilus edulis larvae. Some of these genes are specific to
bivalves and others are implicated at the same time in lipid metabolism and defense. Several
genes are expressed only during pre-metamorphosis where they are essential for muscle or
neurone development and biomineralization, but only in stress-induced larvae. Finally, we
discuss how our networks of differentially expressed genes might dynamically alter the
development of marine bivalves, especially under dietary influence.
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1 Introduction

The blue mussel Mytilus edulis (Linnaeus, 1758) is a marine organism with fast-evolved adaptive
behaviors. For example, immune functions and apoptotic mechanisms are preferentially activated
early in development to increase the resistance against benthic pathogens (Xing et al., 2014).
However these processes also aid in the elimination of primitive tissue and debris during
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