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Preface

OR MORE THAN 100 YEARS, THE MORPHOGEN CONCEPT has captured the imagination of experimental
Fand theoretical biologists alike. The possibility that a single diffusible molecule could specify
and pattern many different cell fates was attractive for its simplicity and promised to open the
door to a quantitative understanding of development. However, for many years, morphogens
remained abstract concepts. Quantitative studies were impossible and although the ideas continued
to be discussed, they had limited practical use. Thanks in large part to the revolution brought about
by molecular genetics, this situation changed in the late 1980s and early 1990s, when the molecular
identities of several morphogens were revealed. With specific molecules in hand, biologists began
to design rigorous tests of morphogen action, and were able to confirm many predictions from
the past. Further developments in molecular biology and imaging have bolstered our ability to
observe morphogens and to measure their effect on target gene expression and cellular responses.
Consequently, the field now spans the whole biological scale, from experiments that track single
molecules to tissue-wide analyses of cell behavior and even genomic screens.

Three main questions have been the focus of much work during the past decade: What are the
mechanisms that ensure the formation of stable and reliable morphogen gradients? How do cells
within a field assess their position by reading the local morphogen concentration? How are the
graded responses of cells transformed into differential gene expression to control the fate and behav-
ior of cells? These questions are the main subjects of this collection. The latest thinking about a
variety of tissues patterned by morphogens is described and several authors have taken this oppor-
tunity to set these ideas in the historical context of the field. State-of-the-art experimental
approaches in different model systems are introduced. We hope these will provide a reader new
to the subject a sense of the field’s diversity and also offer fresh inspiration to the seasoned morpho-
gen researcher. In addition, we have taken advice from mathematically minded scientists who
have made important contributions to our understanding of morphogens. Several contributions
describe quantitative analyses of the formation and interpretation of morphogen gradients.
Although these are sophisticated and rigorous, they are also accessible. Indeed, one of our aims
has been to identify common ground for experimentalists and theoreticians, thus stimulating
further exchanges between the two cultures. We believe such an active dialogue is now essential
for further progress. It is only through these interactions that we will gain a better understanding
of how the exquisitely patterned tissues that are the hallmark of embryogenesis are produced so
reliably by the action of morphogens.

We are indebted to the authors for their excellent contributions and to Eric Wieschaus and
Thomas Gregor for the cover illustration. We would like to thank Richard Sever at Cold Spring
Harbor Laboratory Press for initiating this project. Thanks are also due to Inez Sialiano for
keeping authors and editors on track and to Denise Weiss and Kaaren Kockenmeister for their
diligent work on this collection.

JAMES BRISCOE
PETER A. LAWRENCE
JEAN-PAUL VINCENT

London and Cambridge
30 May 2009
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cell interpretation of morphogen
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mesoderm induction, 83—85
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future prospects, 104—105
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directional growth, 277, 278-279t, 279281
gene induction, 277
growth site/polarity axis establishment,
281-282
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perspectives and outstanding questions, 283—284
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