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The history of life is a nearly four billion year old story of transformative change.
This change ranges from dramatic macroscopic innovations such as the evolution
of wings or eyes, to a myriad of molecular changes that form the basis of
macroscopic innovations. We are familiar with many examples of innovations
(qualitatively new phenotypes that can provide a critical benefit) but have no
systematic understanding of the principles that allow organisms to innovate. This
book proposes several such principles as the basis of a theory of innovation,
integrating recent knowledge about complex molecular phenotypes with more
traditional Darwinian thinking. Central to the book are genotype networks: vast
sets of connected genotypes that exist in metabolism and regulatory circuitry, as
well as in protein and RNA molecules. The theory can successfully unify
innovations that occur at different levels of organization. It captures known
features of biological innovation, including the fact that many innovations occur
multiple times independently, and that they combine existing parts of a system to
new purposes. It also argues that environmental change is important to create
biological systems that are both complex and robust, and shows how such
robustness can facilitate innovation. Beyond that, the theory can reconcile
neutralism and selectionism, as well as explain the role of phenotypic plasticity,
gene duplication, recombination, and cryptic variation in innovation. Finally, its
principles can be applied to technological innovation, and thus open to human
engineering endeavours the powerful principles that have allowed life's
spectacular success.
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The history of life is a nearly four billion year old story of transformative change. This change ranges from
dramatic macroscopic innovations such as the evolution of wings or eyes, to a myriad of molecular changes
that form the basis of macroscopic innovations. We are familiar with many examples of innovations
(qualitatively new phenotypes that can provide a critical benefit) but have no systematic understanding of the
principles that allow organisms to innovate. This book proposes several such principles as the basis of a
theory of innovation, integrating recent knowledge about complex molecular phenotypes with more
traditional Darwinian thinking. Central to the book are genotype networks: vast sets of connected genotypes
that exist in metabolism and regulatory circuitry, as well as in protein and RNA molecules. The theory can
successfully unify innovations that occur at different levels of organization. It captures known features of
biological innovation, including the fact that many innovations occur multiple times independently, and that
they combine existing parts of a system to new purposes. It also argues that environmental change is
important to create biological systems that are both complex and robust, and shows how such robustness can
facilitate innovation. Beyond that, the theory can reconcile neutralism and selectionism, as well as explain
the role of phenotypic plasticity, gene duplication, recombination, and cryptic variation in innovation.
Finally, its principles can be applied to technological innovation, and thus open to human engineering
endeavours the powerful principles that have allowed life's spectacular success.
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Editorial Review

Review
This book will surely be influential with the next generation of evolutionary biologists, who will be able to
digest and then apply the significance of a network-centric view of adaptation. Such a perspective will be
essential for interpreting the increasing number of empirical studies that recapitulate evolutionary
innovations in laboratory experiments. But even those molecular and evolutionary biologists who do not
actively work on problems of innovation will benefit from the clarity of Wagner's theoretical arguments, and
the inspiring wealth of empirical examples that demonstrate a new way to think of the dynamics of
adaptation. Bioessays

About the Author
Andreas Wagner is professor in the department of biochemistry at the University of Zurich in Switzerland,
and External Professor at the Santa Fe Institute for the study of Complex Systems. His main research interest
is the evolution of biological systems, from genes to complex biological networks with thousands of
components. He received his Ph.D. in 1995 at Yale University, and has since held research fellowships at
several institutions, such as the Institute for Advanced Studies in Berlin, Germany, and the Institut des
Hautes Etudes in Bures-sur-Yvette, France. Author of more than 100 scientific publications and two books,
he has lectured widely worldwide. He is a member of the Faculty of 1000 Biology, as well as of the editorial
boards of several scientific journals, including Bioessays, B.M.C. Evolutionary biology, Molecular Genetics
and Genomics, and Molecular and Developmental Evolution.

Users Review

From reader reviews:

Martin Phair:

What do you ponder on book? It is just for students since they're still students or the item for all people in the
world, exactly what the best subject for that? Just you can be answered for that query above. Every person
has diverse personality and hobby for every other. Don't to be forced someone or something that they don't
desire do that. You must know how great and also important the book The Origins of Evolutionary
Innovations: A Theory of Transformative Change in Living Systems. All type of book is it possible to see on
many options. You can look for the internet resources or other social media.

Sandra Phillips:

The event that you get from The Origins of Evolutionary Innovations: A Theory of Transformative Change
in Living Systems may be the more deep you rooting the information that hide inside the words the more you
get serious about reading it. It doesn't mean that this book is hard to know but The Origins of Evolutionary
Innovations: A Theory of Transformative Change in Living Systems giving you buzz feeling of reading. The
author conveys their point in certain way that can be understood through anyone who read it because the
author of this reserve is well-known enough. That book also makes your own vocabulary increase well. That
makes it easy to understand then can go with you, both in printed or e-book style are available. We advise
you for having this specific The Origins of Evolutionary Innovations: A Theory of Transformative Change in



Living Systems instantly.

John Moore:

This The Origins of Evolutionary Innovations: A Theory of Transformative Change in Living Systems is
great book for you because the content which can be full of information for you who always deal with world
and still have to make decision every minute. This specific book reveal it data accurately using great plan
word or we can point out no rambling sentences in it. So if you are read this hurriedly you can have whole
information in it. Doesn't mean it only gives you straight forward sentences but hard core information with
beautiful delivering sentences. Having The Origins of Evolutionary Innovations: A Theory of
Transformative Change in Living Systems in your hand like getting the world in your arm, data in it is not
ridiculous a single. We can say that no reserve that offer you world with ten or fifteen minute right but this
reserve already do that. So , it is good reading book. Hi Mr. and Mrs. occupied do you still doubt this?

Hubert Macarthur:

Many people spending their period by playing outside with friends, fun activity together with family or just
watching TV the entire day. You can have new activity to spend your whole day by studying a book. Ugh,
you think reading a book really can hard because you have to take the book everywhere? It alright you can
have the e-book, delivering everywhere you want in your Touch screen phone. Like The Origins of
Evolutionary Innovations: A Theory of Transformative Change in Living Systems which is having the e-
book version. So , try out this book? Let's notice.
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