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Department of Cell and Developmental Biology, Max Planck Institute for Molecular

Biomedicine, Münster, NRW, Germany

Richard M. Schultz
Department of Biology, University of Pennsylvania, Philadelphia, Pennsylvania,

USA

Hans-Willem Snoeck
Department of Gene and Cell Medicine, and Black Family Stem Cell Institute,

Mount Sinai of School of Medicine, New York, USA

Paula Stein
Department of Biology, University of Pennsylvania, Philadelphia, Pennsylvania,

USA

Colin L. Stewart
Institute of Medical Biology, Immunos, Singapore

Hideko Takahashi
Veterinary Research & Resource Section, and Genetic Engineering Facility,

National Eye Institute, National Institutes of Health, Bethesda, Maryland, USA

Patrick P. L. Tam
Embryology Unit, Children’s Medical Research Institute, Sydney Medical School,

University of Sydney, Westmead, New South Wales, Australia

xvi Contributors



Daniel H. Turnbull
Kimmel Center for Biology and Medicine at the Skirball Institute of Biomolecular

Medicine, and Departments of Radiology and Pathology, New York University

School of Medicine, New York, USA

Ryan S. Udan
Department of Molecular Physiology and Biophysics, and Program in

Development Biology, Baylor College of Medicine, Houston, Texas, USA

David M. Valenzuela
VelociGene Division, Regeneron Pharmaceutical, Inc., Tarrytown, New York

Sayaka Wakayama
Center for Developmental Biology, RIKEN, Kobe, Japan

Teruhiko Wakayama
Center for Developmental Biology, RIKEN, Kobe, Japan

Paul M. Wassarman
Department of Developmental and Regenerative Biology, Mount Sinai School of

Medicine, New York, New York, USA

Esther S. M. Wong
Institute of Medical Biology, Immunos, Singapore.

Wen Xie
Transgenic Core Facility, Division of Intramural Research, National Heart, Lung,

and Blood Institute, National Institutes of Health, Bethesda, Maryland, USA

Yingzi Xue
VelociGene Division, Regeneron Pharmaceutical, Inc., Tarrytown, New York

George D. Yancopoulos
VelociGene Division, Regeneron Pharmaceutical, Inc., Tarrytown, New York

Holm Zaehres
Department of Cell and Developmental Biology, Max Planck Institute for Molecular

Biomedicine, Münster, NRW, Germany

Contributors xvii



This page intentionally left blank



PREFACE

It has been 17 years since the first edition of the ‘‘Guide to Techniques in
Mouse Development,’’ Volume 225 of Methods in Enzymology, was pub-
lished by Academic Press. Needless to say, the development of technology
used to investigate mouse development has not stood still during the
interim. Enormous advances have occurred in genomics, transgenic and
ES cell methodology, and reprogramming, culminating in the development
of iPS cells. At both the cellular and molecular levels, a great many techno-
logical advances have been made that permit investigators to probe ever
more deeply into all aspects of mouse development. Consequently, it
appeared to be an appropriate time to publish a completely new version
of the Guide, highlighting the technological advances used to study mouse
development.

As in the first edition of the Guide in 1993, ‘‘Our purpose in assembling
this volume is to create a source of state-of-the-art experimental approaches
in mouse development useful at the laboratory bench to a diverse group of
investigators. The aim is to provide investigators with reliable experimental
protocols and recipes that are described in sufficient detail by leaders in the
field.’’ We believe that these goals have been achieved with publication of
the new version of the Guide in 2010.

It is notable that the new version of the Guide is divided into two
volumes, whereas the 1993 version was published as a single volume. This
change reflects the increased number of topics covered and the increased
sophistication of the methodology. In addition, we have not shied away
from including articles on the same topic written by authors from different
laboratories. Users of the first edition found this aspect of the Guide
particularly helpful, since it enabled them to compare protocols on the
same or similar topics and choose the methodology just right for them.

We sincerely hope that the Guide will find its way into many labora-
tories and prove useful at the bench. We are grateful to the authors for both
their contributions and forbearance in dealing with publication schedules.
Finally, one of us (PMW) thanks the other (PS) for agreeing to co-edit the
volume, which made the job infinitely more enjoyable.

PAUL M. WASSARMAN AND PHILIPPE M. SORIANO

xix
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