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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 a long evolutionary
timeline, and the initial events are obscured. The relatively uncomplicated and
easy-to-grow cellular slime 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, as well as evolutionary biologists generally, will
be interested in what Bonner has to say about the origins of multicellular
development--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 a long evolutionary
timeline, and the initial events are obscured. The relatively uncomplicated and easy-to-grow cellular slime
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, as well as evolutionary biologists generally, will be interested in what
Bonner has to say about the origins of multicellular development--and thus of the astounding biological
complexity we now observe--and how best to study it.
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Editorial Review

Review
"As with 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 a vision of and for the future."--Brian K. Hall, Evolution and Development

"Insightful aphorisms have been a . . . feature of John Tyler Bonner's writing . . . Half a century later, it's a
delight to find him . . . in fine form."--Bernard Dixon, New Scientist

From the Inside Flap
"Bonner offers a route to understanding the evolution of development in multicellular organisms. The route
is really an old one, based on comparative methods, but Bonner shows how it is still relevant to solving some
of the most fundamental and difficult problems in biology, in particular the origin of multicellularity. His
proposal comes at a time when the field of evolutionary developmental biology is really 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 still provide fresh insights
into an important set of questions in modern biology. The message that a holistic approach to understanding
complex biological problems has real value is in 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 a route to understanding the evolution of development in multicellular organisms. The route
is really an old one, based on comparative methods, but Bonner shows how it is still relevant to solving some
of the most fundamental and difficult problems in biology, in particular the origin of multicellularity. His
proposal comes at a time when the field of evolutionary developmental biology is really 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 still provide fresh insights
into an important set of questions in modern biology. The message that a holistic approach to understanding
complex biological problems has real value is in 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

Users Review

From reader reviews:



Carrie Freeman:

Why don't make it to be your habit? Right now, try to ready your time to do the important work, like looking
for your favorite reserve and reading a publication. Beside you can solve your condition; you can add your
knowledge by the e-book entitled First Signals: The Evolution of Multicellular Development.. Try to make
the book First Signals: The Evolution of Multicellular Development. as your good friend. It means that it can
being your friend when you truly feel alone and beside regarding course make you smarter than ever before.
Yeah, it is very fortuned to suit your needs. The book makes you more confidence because you can know
every thing by the book. So , let me make new experience in addition to knowledge with this book.

Brandon Harmon:

Nowadays reading books are more than want or need but also be a life style. This reading habit give you lot
of advantages. Advantages you got of course the knowledge the actual information inside the book this
improve your knowledge and information. The details you get based on what kind of e-book you read, if you
want drive more knowledge just go with education books but if you want truly feel happy read one using
theme for entertaining for example comic or novel. The First Signals: The Evolution of Multicellular
Development. is kind of reserve which is giving the reader unpredictable experience.

Ila Robinette:

This First Signals: The Evolution of Multicellular Development. is great reserve for you because the content
which is full of information for you who have always deal with world and also have to make decision every
minute. This kind of book reveal it info accurately using great organize word or we can state no rambling
sentences included. So if you are read that hurriedly you can have whole data in it. Doesn't mean it only
provides straight forward sentences but challenging core information with beautiful delivering sentences.
Having First Signals: The Evolution of Multicellular Development. in your hand like keeping the world in
your arm, details in it is not ridiculous 1. We can say that no e-book that offer you world in ten or fifteen tiny
right but this publication already do that. So , this really is good reading book. Hey there Mr. and Mrs. active
do you still doubt that?

Howard Foster:

A number of people said that they feel bored when they reading a reserve. They are directly felt the idea
when they get a half parts of the book. You can choose the actual book First Signals: The Evolution of
Multicellular Development. to make your current reading is interesting. Your own skill of reading expertise
is developing when you like reading. Try to choose basic book to make you enjoy to see it and mingle the
opinion about book and studying especially. It is to be very first opinion for you to like to open a book and
read it. Beside that the book First Signals: The Evolution of Multicellular Development. can to be your brand
new friend when you're really feel alone and confuse in doing what must you're doing of this time.
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