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The enormous recent success of molecular developmental biology has yielded a
vast amount of new information on the details of development. So much so that
werisk losing sight of the underlying principles that apply to al development. To
cut through this thicket, John Tyler Bonner ponders a moment in evolution when
development was at its most basi c--the moment when signaling between cells
began. Although multicellularity arose numerous times, most of those events
happened many millions of years ago. Many of the details of development that
we see today, even in simple organisms, accrued over along evolutionary
timeline, and the initial events are obscured. The relatively uncomplicated and
easy-to-grow cellular ime molds offer a unique opportunity to analyze
development at a primitive stage and perhaps gain insight into how early
multicellular development might have started.

Through slime molds, Bonner seeks a picture of the first elements of
communication between cells. He asks what we have learned by looking at their
developmental biology, including recent advances in our molecular
understanding of the process. He then asks what is the most elementary way that
polarity and pattern formation can be achieved. To find the answer, he uses
models, including mathematical ones, to generate insights into how cell-to-cell
cooperation might have originated. Students and scholars in the blossoming field
of the evolution of development, aswell as evolutionary biologists generaly, will
be interested in what Bonner has to say about the origins of multicellular

devel opment--and thus of the astounding biological complexity we now observe-
-and how best to study it.
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The enormous recent success of molecular developmental biology has yielded a vast amount of new
information on the details of development. So much so that we risk losing sight of the underlying principles
that apply to all development. To cut through this thicket, John Tyler Bonner ponders a moment in evolution
when development was at its most basic--the moment when signaling between cells began. Although
multicellularity arose numerous times, most of those events happened many millions of years ago. Many of
the details of development that we see today, even in simple organisms, accrued over along evolutionary
timeline, and the initial events are obscured. The relatively uncomplicated and easy-to-grow cellular lime
molds offer a unique opportunity to analyze development at a primitive stage and perhaps gain insight into
how early multicellular devel opment might have started.

Through slime molds, Bonner seeks a picture of the first elements of communication between cells. He asks
what we have learned by looking at their developmental biology, including recent advancesin our molecular
understanding of the process. He then asks what is the most el ementary way that polarity and pattern
formation can be achieved. To find the answer, he uses models, including mathematical ones, to generate
insights into how cell-to-cell cooperation might have originated. Students and scholars in the blossoming
field of the evolution of development, as well as evolutionary biologists generally, will be interested in what
Bonner has to say about the origins of multicellular devel opment--and thus of the astounding biological
complexity we now observe--and how best to study it.
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Editorial Review

Review

"Aswith all of Bonner's books, the writing is crisp and clear, even elegant, in the apparent effortless
simplicity in which he describes very complex issues. . . Bonner again combines an appreciation and deep
understanding of the past with avision of and for the future."--Brian K. Hall, Evolution and Development

"Insightful aphorisms have been a. . . feature of John Tyler Bonner'swriting . . . Half acentury later, it'sa
delight to find him . . . in fine form."--Ber nard Dixon, New Scientist

From the Inside Flap

"Bonner offers aroute to understanding the evolution of development in multicellular organisms. The route
isredly an old one, based on comparative methods, but Bonner shows how it is still relevant to solving some
of the most fundamental and difficult problemsin biology, in particular the origin of multicellularity. His
proposal comes at atime when the field of evolutionary developmental biology isreally taking off, and many
young researchers are just beginning to formulate their conceptual and experimental approaches. Thus, the
timing of the book couldn't be better." (Daniel M. McShea, Duke University)

"Bonner does an amazing job demonstrating how nonmolecular approaches can till provide fresh insights
into an important set of questionsin modern biology. The message that a holistic approach to understanding
complex biological problems hasreal value isin danger of being lost in today's molecular-centric world, and
Bonner does his readers a genuine service by pointing out alternatives to the reductionist approach that
dominates biology today. Further, Bonner has a delightful and engaging style of exposition. Readers
acquainted with his previous books will look forward to hearing more about odd organisms that illustrate
important biological principles.” (Gregory Wray, Duke University)

From the Back Cover

"Bonner offers aroute to understanding the evolution of development in multicellular organisms. The route
isreally an old one, based on comparative methods, but Bonner shows how it is still relevant to solving some
of the most fundamental and difficult problemsin biology, in particular the origin of multicellularity. His
proposal comes at atime when the field of evolutionary developmental biology isreally taking off, and many
young researchers are just beginning to formulate their conceptual and experimental approaches. Thus, the
timing of the book couldn't be better."--Daniel M. M cShea, Duke Univer sity

"Bonner does an amazing job demonstrating how nonmolecular approaches can till provide fresh insights
into an important set of questionsin modern biology. The message that a holistic approach to understanding
complex biological problems hasreal valueisin danger of being lost in today's molecular-centric world, and
Bonner does his readers a genuine service by pointing out alternatives to the reductionist approach that
dominates hiology today. Further, Bonner has a delightful and engaging style of exposition. Readers
acquainted with his previous books will 1ook forward to hearing more about odd organisms that illustrate
important biological principles."--Gregory Wray, Duke University

Users Review

From reader reviews:



Richard Bentley:

As people who live in the modest era should be change about what going on or facts even knowledge to
make them keep up with the erawhich is always change and progress. Some of you maybe will update
themselves by reading through books. It is a good choice to suit your needs but the problems coming to you
actually isyou don't know what kind you should start with. This First Signals: The Evolution of Multicellular
Development. is our recommendation to cause you to keep up with the world. Why, as this book serves what
you want and need in this era.

Matthew Ramey:

Do you one among people who can't read gratifying if the sentence chained from the straightway, hold on
guysthis particular aren't like that. This First Signals: The Evolution of Multicellular Development. book is
readable through you who hate those perfect word style. Y ou will find the facts here are arrange for
enjoyable looking at experience without leaving actually decrease the knowledge that want to give to you.
The writer connected with First Signals: The Evolution of Multicellular Development. content conveys
prospect easily to understand by many individuals. The printed and e-book are not different in the
information but it just different available asit. So, do you even now thinking First Signals: The Evolution of
Multicellular Development. is not loveable to be your top list reading book?

Arthur Prince:

ThisFirst Signals: The Evolution of Multicellular Development. are usually reliable for you who want to be
asuccessful person, why. The key reason why of this First Signals. The Evolution of Multicellular
Development. can be among the great books you must have is giving you more than just ssimple looking at
food but feed an individual with information that perhaps will shock your before knowledge. This book is
actually handy, you can bring it everywhere you go and whenever your conditions in e-book and printed
kinds. Beside that this First Signals: The Evolution of Multicellular Development. giving you an enormous
of experience such as rich vocabulary, giving you test of critical thinking that we realize it useful in your day
exercise. So, let's have it and enjoy reading.

Delmar Stingley:

Do you have something that you like such as book? The reserve lovers usually prefer to choose book like
comic, brief story and the biggest an example may be novel. Now, why not attempting First Signals: The
Evolution of Multicellular Development. that give your enjoyment preference will be satisfied by reading
this book. Reading routine all over the world can be said as the method for people to know world
considerably better then how they react when it comes to the world. It can't be said constantly that reading
behavior only for the geeky person but for all of you who wants to become success person. So , for all you
who want to start looking at as your good habit, it is possible to pick First Signals. The Evolution of
Multicellular Development. become your current starter.
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