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    Abstract
The functioning of biological systems relies on the cooperation of specialized components. Understanding the processes that produce such specialization - the ontogeny of biological systems - is a major challenge in biology. Although biological systems exist at multiple phenotypic scales, most studies of their ontogeny have focused on multicellular organisms. Here we expand our understanding of the ontogeny of biological systems to superorganisms (i.e., insect societies with specialized individuals). Using the black garden ant Lasius niger as a study system, we investigate how founding queens, the earliest developmental stage of ant colonies, transition from expressing a diverse repertoire of behaviors to being strictly specialized in egg production. We demonstrate that the presence of workers is sufficient and necessary to inhibit the behavioral pluripotency, and thus initiate the specialization of queens. We show that this specialization is reversible, as queens revert to expressing behavioral pluripotency upon removal of their workers, even after having been specialized for several years. We report a similar social control of queen behavior in another species, suggesting that it may be common in ants. This is supported by further indications that the behavior and physiology of founding queens may be regulated by ancestral mechanisms. In addition to presenting a novel approach to study the ontogeny of biological systems, our study has the potential to reshape our understanding of the specialization of ant queens, and thus of division of labor in insect societies.
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