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Preface

Change is the law of life. And those who look only to the past or
present are certain to miss the future.

JOHN FitzGERALD KENNEDY (1963)

Metamorphosis is a time of redefinition and dramatic devel-
opmental transition. Caterpillars go from crawling and eating
to flying and mating; tadpoles go from swimming to hop-
ping, developing new muscles as their old ones decay. Today
there’s a feeling in the air that developmental biology is about
to undergo another metamorphic molt. Don’t panic!

[ don’t know what caterpillars experience as their new molt
gives them wings. I don’t know how a tadpole feels when it
is about to become a frog. But I do know how developmental
biology feels when it is about to undergo a major change, and
this is how it feels today. It felt this way as I first wrote this
textbook between 1980 and 1985. There were hints back then
that developmental biology was about to change in a big way.
Recombinant DNA was coming of age. It was becoming pos-
sible to identify and add new genes into an organism, and to
take genes away. In 1985, the first edition of Developmental
Biology had no mention of transcription factors or paracrine
factors—but it mentioned the research that led to our discov-
ery of them. Transcription factors entered the book’s second
edition three years later, and paracrine factors appeared in the
next edition, three years after that. Between 1985 and 1991 the
form of developmental biology changed from experimental
embryology to developmental genetics. Our metamorphosis
had occurred. Even journals changed their names.

My sense today is that the present metamorphosis will
transform developmental genetics into an as yet unnamed
developmental science that will integrate anatomy, physiol-
ogy, genetics, cell biology, systems theory, genomics, and
structural biology. Development has always been a science of
syntheses and relationships, and these will be major themes
for all science in the twenty-first century. Developmental
biology will become a “biology without borders.” The new
developmental biology may be simultaneously molecular,
ecological, evolutionary, and physiological. In fact, I would
be surprised if it were not. As Mark Lewandoski told me at
arecent meeting, “Developmental biology is dead. Long live
developmental biology!”

Metamorphic change is in the nature of science. From
within the larva, the rudiment of a new organism emerges. I

A plate from Metamorphosis Insectorum Surinamensium (1 705)

by the artist and scientist Maria Merian. She was one of the first
scientists to document that caterpillars, pupae, and butterflies were
different life cycle stages of a single organism.

hope this book helps to bridge those epistemes, the older and
the newer way of approaching development. For me person-
ally, the metamorphosis can hardly have occurred at a more
appropriate time. Thirty years ago, as I started writing the
first edition, I had a 2-year old child and a new job. Now that
child has a 2-year old child and a new job. Revolution is noth-
ing less than the turning of the cycle, and metamorphosis is
the act of renewal. Long live developmental biology!
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