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Abstract:
Organisms are composed of complex traits, each formed in an intricate developmental context that consists of genetic and epigenetic inputs.  The connection between complex traits and their underlying genetic bases lies in development, and includes a wide range of interactions in the genome and emergent properties of complex networks of regulatory mechanisms, which operate within and between cells, in tissues, and in interplay with the external environment.  New approaches for studying the genetic architecture of complex traits show that genes that were discovered and named for their role in the production of certain traits and/or diseases often contribute significantly to the development of additional wide-ranging phenotypes.  These unanticipated aspects of the genotype-phenotype map provide clues to the intricacy of evolutionary change.  This symposium brings together investigators whose research addresses the development and evolution of complex traits from different angles.  There will be reports of field studies in natural populations (Gómez), reconstruction of historical change using fossils (Montuire), artificial selection experiments in the lab (Brakefield/Beldade) as well as analyses of the developmental processes responsible for phenotypic divergence at various scales (Streelman/Albertson, Striedter).  The effect of the external environment will be discussed in several talks (e.g. Debat – genetic basis of plasticity; Montuire – historical change in a changing environment). A common theme of most talks will be the interaction among parts in the complex phenotypes under study (this is a specific focus for the talks of Brakefield/Beldade, Weiss, Martínez-Abadías/Willmore and Montuire).  The presentations will also cover a broad spectrum of study organisms: plants (Gómez), insects (Brakefield/Beldade, Debat), fish (Streelman/Albertson), birds (Striedter), and mammals (Weiss, Martínez-Abadías/Willmore, Montuire).  The varied perspectives represented by the contributions in this symposium bring evolutionary developmental biology closer to understanding how modifications of development and developmental processes lead to the production of phenotypic change in evolution.  

Justification:
Recent years have seen great progress in the genetic analysis of complex traits.  Although much of this work was initiated in a biomedical context to discover “disease genes”, the new results are highly relevant to evo-devo.  This emerging synthesis has revitalized evolutionary quantitative genetics, and an increasing number of studies use non-model organisms for addressing evolutionary questions.  It provides an explicit quantitative basis for investigating the genetic and environmental factors that shape the developmental programs underlying many complex traits.  By its very nature, this kind of study is interdisciplinary, linking aspects of genetics, evolutionary and developmental biology.  Moreover, it brings a rigorous, quantitative approach to bear on evo-devo questions, which has not been very widespread in evolutionary developmental biology.

