Preface 1o the sccond edition

The first cdition of Fran Egg to e ve was written in 198182 which was
hefore the techniques of molecular biology had made 4 serious impact on
the problem of regional specification, Over recent years there his heen an
absalute explosion of new molecular data, led by the work on Prasopitita,
but with Xenopiis, the sea urchin and the mouse also participating, [felt that
the right time for a second edition would be when the Drasophily work
showed some signs of stahilizing, which it now secems Lo be doing,

The aims of the firstedition were twe-fold to explain the theoretical basis
af the regional specification problem and to summarize, ina compact form,
the essential experimental data relating 1o early embryos. The molecular
biology explosion has imposed a third goal on the second edition, which is
to give the reader a map lor navigating through a world of molecular detail.
There are now so muny potentially interesting genes being studied n so
many experimental systems that il is essential to keep the logical and the
dynamical categories of explanation to the forefrontin order to decide what
Lo remember and what to putin the database.

From Ege 1o Enbrre is written for anyone who is interested in embryos
and so does not conform o any particular course of study, However, the
first edition enjoved some suecess as an ald to undergraduate and post-
graduate teaching and 1 hope the sceond edition will be found even more
useful. T make no apology for not using the fashionable ‘concept subhead-
ings’ or ‘theme hoxes”. Such a dogmatic approach to education may hive its
apprepriate applications, bul thisis notone of them. From gy to Embryois
a eriticed work, in which assumplions are questioned and problems are
faced,

Readers familior with the first edition will find very substantiul changes:n
the second. The entire text has heen rewritten with some simplification and
clarification where necessary, and the arrangement of the hook has been
changed somewhal. There is still an initial discussion of the concepts of
experimental embryvalogy, so vital for a clear exposition of the subject but
so frequently confused and misunderstood. After this comes a theoretical
chapter. [t now comes hefore, and net aller, the data because morphogen
sradients. histable circuits wnd threshelds have become facts rather than
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biypotheses. The central role which these models have in our field is
symptomatic of the difference there must be hetween an explanation of
regronal specification and an explanation of how a particular gene is turned
on. even though similar lechnigues may now be used in the two types of
study. Then comes the main part of the book which consists of a Tyl
account of the principal experiments which have buili up our ideas about
early development. Unlike most other hooks aboul cmbryclogy the
trealment is organism by organism rather than slage by stage, Instead of
Jumping from cleivage in sea urchins. Lo gastrulation in amphibia, o
segmentation in Dreesophifa, T have tried 1o enable the reader Lo see clearly
the strenzths and weaknesses of each experimental sysiem. This should
emphasize the truth that there is ne ideal organism for this type of work,
and that something can be learned feom all of them, although it must he
admitted thal Mrosophila has contribuled more than its Fair share in recent
vears, Ohrganisms are not introduced it a taxonomic sequence, as might
scem natural Lo a zoologist, They are presented in an order which
intraduces each layer of the conceptual framework in o mansgeable way.
So we starl with creatures whose suita bility for micromunipulation has
enubled the construction of reasonable Fate and specilication maps and
proceed through the exemplars of cytoplasmic lacalization and celi lineage
L the models for Mun. Drosaphita now comes at the end because the
progress has been so fanlastic that to put it earlier would inevitahly lead 1o
i anticlimax. In recognition of the fact that we now really do understand
what weare dealing with, there is an A prendix which rics to explore what 1 :
real developmental program would look like and what it could he used for. |
An information explosion all 100 easily means an explosion in the
number of pages and relerences. Because so many people lold me hew
much they liked the shorimess of the lirst edition 1 have ficreely resisted this
infationary iendency. Inevitahly this has meant that some old topics haye
had to be omitted 1o muke room for the new ones und one casualty of this |
has been the seclion on the clenophores. together with some of the
theoretical miterial which has not turned out to be so useful. Thave also had
Lo be very ruthless aboul references. In this edition the references e :
intended purely as a guide to further reading, Where possible [ have citeda
review instead of an original paper and [ have not been able to cite
references Lo indicate priority or ntiguity, This means that many excellent,
innovative and influential papers have been amitted and 1 do apologize to
their authors lor this. Finally, [ have also resisted the templation to inclede =
muterial which does not deal strictly wilh earl aeimal developnen,
Although Lopics such as the development of the veriebraie limb, eosaphil
imaginal dises, or the slime mould. all involve hong Jide questions of &
regional specification, 1 felt the focus must be kept concentrated on the &
original subject area otherwise the length would become unmanageable;, ©
Omee aguin | have been helped by several scientists who have kindly
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eviewed sections for me and T would like w0 thank Rosa Beddington,
Richard Gardner, Chris Graham, Phil Ingham, David Ish Horowicz, Steve
Kearsey, Julian Lewis, Jim Smith, John Sulston. David Tannahill, Jo ¥an
len Biggelaar and Fred Will for this most valuble service. T should also like
athank the authors who provided me with copies of their photographs, so
mpartant o convey the beautly and visual impact of animal embryos.

Jonathan Slack
Oiford 19910,



