PREFACE

This book is the product of an intellectual journey that began in the spring
term of 1972 when [ first heard a talk given by my future dissertation men-
tor, Rupert Riedl. I was then a junior in a chemical engineering program,
although my brother had encouraged me to attend a weekly seminar series
on evolution given at the University of Vienna. Riedl was one of the speakers
and had just returned from a five-year stint at the University of North Caro-
lina. He had brought with him a manuscript of his major work on evolution,
Order in Living Organisms (German: Die Ordnung des Lebendigen, 1975; En-
glish edition 1978). In that book as well as the seminar I attended, Riedl out-
lined a theory of evolutionary change that addressed many of the questions
that, at the time, had been neglected in mainstream evolutionary theory. He
laid out a vision of evolutionary biology that relied heavily on developmen-
tal considerations and anticipated the agenda of what later would become
known as evolutionary developmental biology or, perhaps better, devo-evo.
He also argued that the key to understanding macroevolutionary patterns
was the origin and persistence of homologous body parts. Homology, the
correspondence of body parts in sometimes distantly related organisms, is
the key to understanding what the evolution of complex body plans is about.
I immediately realized that this was an intellectual challenge that, at the very
least, would keep me entertained for a lifetime,

This early fascination with questions of morphological evolution should
have made me become a comparative anatomist, although that is not what
I became. Even though I have a handful of strictly anatomical papers to
my credit, the bulk of my work is in areas that are seemingly unrelated to
morphology, including population genetic theory, molecular evolution, de-
velopmental evolution and, more recently, the molecular biology of gene
regulation. This came about because, as I was taught by Riedl, the questions
raised by the patterns of morphological evolution are broader and deeper
than the morphological patterns themselves. They raise questions regarding
developmental constraints and evolvability, the evolution of gene regulatory
networks, and many others. To take these problems seriously, the researcher
is drawn to various fields that seem to be far afield from traditional morphol-
ogy. And so is the narrative offered in this book.
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It may seem strange to some to find chapters with a conceptual focus and
even a philosophical focus side-by-side with chapters on gene regulation and
transposable elements or transcription factor biochemistry. However, [ could
not see a way of talking about these issues by leaving out one or the other of
these directions: the conceptual or the molecular and mechanistic. Biology is
the science of a holistic phenomenon (life) and even any reasonably complex
aspect of biology tends to require knowledge in several fields. Any other way
would shortchange the subject of study.

There is no broad consensus, nor even a narraw consensus on the subject
of homology and its mechanistic foundations. For this reason and by neces-
sity, the perspective developed in this book is a very personal one derived
from decades of thinking and research on this topic and topics related to it
in various ways. [ draw maostly on papers that influenced me at certain stages
of my intellectual development, and the research done in my lab and with
collaborators. Thus, the references I have cited are highly biased toward these
sources. It would have been impossible for me to do justice to the sprawling
literature that underpins the many areas of research on homology, develop-
mental evolution, the evolution and molecular biology of gene regulation,
population genetics of modularity, and many more. I tried to be fair to differ-
ing views, although I am certain that I failed in many instances and I apolo-
gize for any oversights and misrepresentations. I can only hope that vigorous
debate will ultimately correct these flaws in my presentation.

Every biologist will agree that homology is a confused and confusing sub-
ject. To forge a view on this subject that reduced the confusion, at least to the
satisfaction of this author if nobody else’s, was a feat that depended on the
contributions of and the interactions with a great many people, beginning
with my doctoral and postdoctoral mentors Rupert Riedl (Vienna), Peter
Schuster (Vienna), Joachim Wolff {Gottingen), and Alfred Gierer (Tuibin-
gen). This also includes colleagues and students throughout the last decades
with whom I had the privilege of working in biological research and teach-
ing. To be comprehensive would necessitate a very long list. However, I must
mention a few who, lately, have been wonderful companions and sources of
inspiration. I must acknowledge my colleagues at Yale: Frank Ruddle, Mi-
chael Donoghue, Richard Prum, Leo Buss, Steve Stearns, Jacques Gauthier,
and Paul Turner. Colleagues and friends at other institutions with whom I
shared part of the journey include James Cheverud, Ron Amundson, Ro-
berto Romero, Reinhard Biirger, Benedikt Hallgrimmsson, Gerd Miiller,
Peter Stadler, Chris Amemiya, Walter Fontana, Joe Thornton, Lee Altenberg,
Mihaela Pavlicev, Ingo Brigandt, Alan Love, and many more. Of course, the
closest associates are always former and current members of one’s academic
family, my students and postdocs, including Bernhard Misof, Andreas Wag-
ner, Manfred Laubichler, Thomas Hansen, Hans Larsson, Joachim Hermis-
son, Karen Crow, Alex Vargas, Chi-hua Chu, Vincent (Vinny) Lynch, Mauris
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Nnamani, Deena Emera, Jake Musser, Koryu Kin, and many others. [ want
to specifically acknowledge my colleagues who helped me by providing com-
ments on the draft of this manuscript: Mihaela Pavlicev, Thomas Hansen,
Alessando Minelli, Peter Godfrey-Smith, Ingo Brigandt, and Koryu Kin.
Their critical eyes and incisive questions, more often than not, helped me
avoid premature convergence, My gratitude goes to all of those people, both
mentioned and unmentioned by name, for their incredible generosity. Fi-
nally, T thank my editor at Princeton University Press, Alison Kalett, for her
patience and guidance through the publication process of this project.
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