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Preface

Recent advances in our understanding of immunologica tolerance and the
processes that lead to its breakdown have helped to illuminate the etiology of
many of the autoimmune diseases that affect up to 1 in 20 members of the popu-
lation. The prospect of reestablishing a state of self-tolerance in the face of
progressive autoimmunity is no longer the distant possibility it once seemed:
various strategies have proven successful in animal models of disease, raising
hopes for their eventual application in the clinic. Furthermore, the demonstra-
tion that tolerance may be extended from self to foreign tissues offers tangible
alternatives for the treatment of transplant rejection, which may one day avoid
the need for immunosuppression with its attendant risks and long-term side ef-
fects. Such an exciting transition phase in the field of immunological tolerance
requires rigorous analysis to gauge the effectiveness of novel approachesto its
induction. Immunological Tolerance: Methods and Protocols seeks to address
this need by providing a comprehensive guide to the techniques currently used
for culturing and characterizing the cell types responsible for imposing self-tol-
erance and the experimental models employed to study their function both in
vitro and in vivo.

Immunological Tolerance: Methods and Protocols has been divided into
four sections, each of which isintroduced by one or more overview chapters
intended to place the material in context and highlight relevant questions that
remain to be addressed. Part | focuses on the those cell types whose contribu-
tion to the induction of tolerance is unequivocal: while thymic epithelial cells
are instrumental to central tolerance and regulatory T cells to dominant toler-
ance in the periphery, dendritic cells may influence the T cell repertoire in
either context, whether imposing negative selection in the thymus or polariz-
ing responding T cells in the periphery towards a regulatory phenotype. This
section therefore documents methods for the generation and culture of each of
these critical cell types and approaches to their subsequent characterization.
Part 11 describes protocols for the study of tolerance in vitro either by gene
expression profiling of the relevant cell types or by recreating the specialized
microenvironments in which the necessary cell-cell interactions may occur.
While fetal thymus organ cultures and reaggregates of thymic stromal cells
have historically illuminated the mechanisms of T cell repertoire selection, the
use of three-dimensional collagen matrices represents a recent development
which has begun to address the inadequacy of conventional in vitro approaches
to the study of immune cell dynamics.

1%



vi Preface

Part 111 explores issues related to the study of tolerance in vivo by describ-
ing animal models of autoimmunity, inflammatory disease and transplantation
while documenting recent techniques for monitoring the outcome of therapeu-
tic intervention. Finally, Part IV outlines novel and established strategies for
the induction of tolerance experimentally through mixed chimerism, the adop-
tive transfer of regulatory T cells or the administration of biologicals such as
monoclonal antibodies or exosomes derived from tolerogenic dendritic cells.
Needlessto say, many of the protocolsin these sections involve procedures on
live animals: since the regulatory framework surrounding such experiments
varies considerably between countries, it isimportant to ensure that local ethi-
cal committee approval and the necessary licenses have been obtained before
implementing the protocols described. With this proviso in mind, may | wish
al readers success in applying the insights described in this volume within
their chosen field of study.

I am, of course, most grateful for the efforts and dedication of all the authors
who have contributed, not only the protocols they have devel oped or modified
for the study of tolerance, but also for their first-hand experiences of immunol-
ogy, gained from many years at the bench. | am also deeply indebted to my
mentors, both past and present, who have instilled in me their enthusiasm and
passion for the study of tolerance: to Jonathan Austyn, who first introduced me
to the fascination and foibles of dendritic cells; to David Wraith, with whom |
spent several fond years in Cambridge, grappling with autoimmunity, and to
Herman Waldmann, whose immeasurabl e contribution to the field of tolerance
| can only dream of emulating.

Finally, my heart-felt thanks go to Jackie, my wife, and Richard, my son, for
their unfaltering love and support throughout the preparation of this volume,
even when their own immunological tolerance had undoubtedly been pushed
to the limit!

Paul J. Fairchild
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