
Preface

The thymus is an evolutionarily ancient primary lymphoid organ common to all
vertebrates in which T-cell development takes place. Remarkably, in jawed ver-
tebrates the overall histological structure of the thymus has not changed over
several 100 million years, as illustrated by the fact that the thymus of cartilaginous
fishes already possesses an outer cortical and inner medullary region. This sur-
prising stability of tissue organization underlies a conserved mechanism of T-cell
differentiation that is a characteristic of the adaptive immune functions in all
vertebrates.

The two major aspects of thymopoiesis, namely the development of the stromal
microenvironment of the thymus and the development of T-cells, are addressed by
the papers in this volume. Yousuke Takahama and Graham Anderson and their
colleagues discuss cell biological and molecular aspects of epithelial differentia-
tion in the cortical and medullary regions of the thymus. Although these two
compartments are functionally interconnected, their properties are quite distinct as
they support different stages of thymocyte development. Lo and Allen discuss the
molecular basis of positive selection, the process by which the thymic microen-
vironment influences the formation of the repertoire of the T-cell receptors (TCRs)
expressed on developing T-cells. Because TCRs can also exhibit self-reactivity,
this property needs to be carefully controlled to avoid undesired autoimmunity; in
their chapter, Maria Mouchess and Mark Anderson address the mechanisms by
which the thymus imposes the essential central tolerance on T-cells. The last two
chapters elaborate additional important aspects of haematopoietic cell differenti-
ation: Zhang and Bhandoola discuss recent progress in understanding the many
factors that regulate the homing of T-cell precursors to the thymic rudiment and
also touch upon the question of which cell type(s) colonize the thymus; finally,
Tanaka and Taniuchi discuss how genetic and epigenetic mechanisms regulate the
decision between CD4 and CD8 lineage differentiation.
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The contributions in this volume not only provide state-of-the-art overviews of
the various aspects of thymopoiesis written by leading experts in the field, they
also illustrate how far we have come in our understanding of thymus development
and T-cell differentiation and how these observations might be translated into
improved diagnosis and treatment of various immunodeficiency and autoimmune
disorders disrupting thymus function.

Thomas Boehm
Yousuke Takahama

vi Preface



http://www.springer.com/978-3-642-40251-7




