Preface

Stem cells are of great interest to scientists and clinicians due to their unique
ahility to differentiate into various tissues of the body. In addition to being a
promising source of cells for iransplantation and regenerative medicine, they
also serve as an excellent model of vertebrate developmenl. In the recent years,
the interest in stem cell research has spread beyond the scientific community to
the public at large as a result of heated political and cthical debate.

There are two broad calegories of stem cells — “embryonic™ and “adult.”
Embryonic stem cells — also known as “pluripotent” stem cells - arc derived
from preimplantation-stage embryos and retain the capacity to grow in culture
indefinitely, as well as Lo differentiate into virtually all the tissues of the body.
Adult stem cells are found in most tissues of the adult organism; scientists arc
beginning to learn how Lo isolate, culture, and differentiate them into a range of
tissue-specific types (and arc thus considered multipotent).

Growing stem cells in culture and differentiating them on demand requires
specific skills and knowledge beyond basic cell culture techniques. We have
tried Lo assemble the most robust and current techniques (including both
eonventional and novel methods) in the stem cell field and invited the world's
leading scientists with hands-on expertise to write the chapters on methods they
are cxperis in or even established themselves. Volume 418, “Embryonic
Stem Cells,” offers a variety of know-how from derivation to differentiation
of embryonic stem cells, including such sought-after methods as human em-
hryonic stem cell derivation and maintenance. morula- and single blastomere-
derived ES cells, ES cells created via parthenogenesis and nuclear transfer, as
well as techniques for derivation of ES cells from other species, including
mouse, bovine, zebrafish, and avian. The second section of this volume covers
the recent advances in differentiation and maintenance of ES cell derivatives
from all three germ lavers: cells of neural lincage. retinal pigment epithelium,
cardiomyocytes, hacmatopoietic and vascular cells, oocytes and male germ
cells, pulmonary and insulin-producing cells, among others.

Volume 419, * Aduli Siem Cells,” covers stem cells of all three germ layers
and organ systems. The methods include isolation, maintenance, analysis, and
differentiation of a wide range of adult stem cell types, including neural, retinal,
epithelial cells, dental, skeletal, and haematopoietic cells, as well as ovarian,
spermatogonial, lung, pancreatic, intestinal, throphoblast, germ, cord blood,
amniotic Quid, and placental stem cells.

xi



xii PREFACE

Volume 420, “Tools for Stem Cell Research and Tissue Engineering,”
has collected specific stem cells applications as well as a variety of techniques,
including gene trapping. gene expression profiling, RNAI and gene delivery,
embryo culture for human ES cell derivation, characterization and purifi-
cation of stem cells, and cellular reprogramming. The second section of this
volume addresses tissue engineering using derivatives of adult and embryonic
stem cells, including important issues such as immunogenicity and clinical
applications of stem cell derivatives.

Each chapter is written as a short review of the field followed by an easy-to-
follow set of protocols that enables even the least experienced researchers to
successfully establish the technigques in their laboratories.

We wish to thank the contributors to all three volumes for sharing their
invaluable expertise in comprehensive and easy to follow step-by-step proto-
cols, We also would like to acknowledge Cindy Minor at Elsevier for her
invaluable assistance assembling this three-volume series.
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