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For over 35 years, biological scientists have come to rely on the research protocols and
methodologies in the critically acclaimed Methods in Molecular Biology series. The series was
the first to introduce the step-by-step protocols approach that has become the standard in all
biomedical protocol publishing. Each protocol is provided in readily-reproducible step-by-
step fashion, opening with an introductory overview, a list of the materials and reagents
needed to complete the experiment, and followed by a detailed procedure that is supported
with a helpful notes section offering tips and tricks of the trade as well as troubleshooting
advice. These hallmark features were introduced by series editor Dr. John Walker and
constitute the key ingredient in each and every volume of the Methods in Molecular Biology
series. Tested and trusted, comprehensive and reliable, all protocols from the series are
indexed in PubMed.
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Preface

The intestinal epithelium is one of the most rapidly renewing types of tissue in the body,
where intestinal stem cells are responsible for fueling the turnover of the tissue. A precise
balance between self-renewal and differentiation of stem cells is essential to maintain
homeostasis. Loss of this balance tends to lead to uncontrolled cell growth or prematuration
and thus results in tumors, cancers, or tissue defects. During recent years, many researchers
have undertaken great efforts to understand how the intestine replaces and repairs itself
through the identification of the different intestinal stem cell populations and by defining its
role in the continual renewal of the epithelial layer.

The goal of this book is to englobe the most up-to-date methods of the intestinal stem
cell field. We provide here step-by-step guidance to a variety of techniques for studying
intestinal stem cells properties. We aim to provide comprehensive and easy-to-follow pro-
tocols that are designed to be helpful to both seasoned researchers and newcomers to the
field. The protocols included in this volume are separated into four different parts. Part I
(Chapters 1-7) describes in vitro techniques to study different aspects of the intestinal stem
cell functions by innovative imaging and functional assays. We have put particular emphasis
on approaches to study the metabolism and niche of intestinal stem cells. Part II (Chapters
8 and 9) outlines the power of the single-cell transcriptional profiling method. In these
recent years, the knowledge of intestinal stem cell heterogeneity has quickly advanced thanks
to the development of this emerging technology. Part III (Chapters 10-17) presents
protocols for the isolation of intestinal crypts to generate and establish 3D organoids to
study stem cells. Functional analysis of stem cells and their environment can currently be
performed by using innovative in vitro 3D technology that allows long-term culture and
maintains basic crypt-villus physiology. This method allows a level of accessibility and
tractability that is impossible to achieve in vivo and reduces animal experimentation. Fur-
thermore, we also present protocols that use these 3D organoids as a tool to study intestinal
stem cell properties. Finally, Part IV (Chapters 18-23) describes different animal models of
gastrointestinal cancer and also presents examples of the use of in vivo state-of-the-art
methods for studying intestinal tumor-initiating cells or cancer stem cells.

I would like to thank all of the contributors for sharing their expertise and for carefully
guiding readers through all the details of their respective techniques. I am very grateful to
the series editor, Dr. John Walker, for his help during the editing process.

Nottingham, UK Paloma Ordodiez-Movan
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