Preface

Following the completion of the mouse and human genome sequences, a major
challenge is the functional characterization of every mammalian gene and the decipher-
ing of their molecular interaction network. The mouse offers many advantages for the
use of genetics to study human biology and discase, unmatched among other mam-
mals. Its development, body plan, physiology, behavior, and diseases have much in
common, based on the fact that 99% of the human genes have a mouse ortholog. The
investigation of gene function using mouse models is based on many years of techno-
logical development. In the two decades since gene targeting in murine embryonic
stem (ES) cells was first described by Mario Capecchi and colleagues, more than
3000 predesigned mouse mutants have been developed. To date, a variety of mouse
mutagenesis techniques, cither gene- or phenotype-driven, are used as systematic
approaches. The availability of the genome sequence supports gene-driven approaches
such as gene-trap and targeted mutagenesis in ES cells, allowing cfficient and precise
gene disruption. In combination with the use of site-specific DNA recombinases, in
particular the Cre /loxP system, gene disruption can be directed to specific cell types in
conditional mouse mutants. Furthermore, chemical and transposon mutagenesis of the
mouse genome enables us to perform phenotype-driven screens for the unbiased
identification of phenotype—genotype correlations involved in models of human dis-
ease. Over the next several vears, the mouse genome will be systematically altered, and
the technigues for achieving predesigned manipulations will be constantly developed
further and improved.

The second edition of Gene Knockout Protocols brings together distinguished con-
tributors with extensive cxperience in the gene targeting and mouse genetics fields. In
line with the successful format of Methods in Molecslar Biology, the volume provides a
comprehensive collection of step-by-step protocols of use not only for the beginner in
the field but also for experienced scientists. The new edition particularly emphasizes
the range of new mutagenesis techniques developed over the last seven years, but also
covers the basic methods relevant to researchers performing classical gene targeting
experiments. The 25 chapters of this volume are organized into four sections on gene
modification in ES cells, stem cell manipulation, the generation of genertically engi-
neered mice, and mutant phenotype analysis. The contents reflecr the diversification
of mutagenesis approaches that now include, besides classical gene targeting, gene
modification by oligonucleotides, gene trap mutagenesis, RNAi-mediated knock-
down, transposon, and ENU mutagenesis. Conditional gene inactivation through
Cre /loxP recombination is covered by chapters on the construction of conditional
vectors for gene targeting, gene trap, gene knockdown, and chromosome engineer-
ing, complemented by chapters on the generation of constitutive and inducible Cre
transgenic mice and the Cre mouse strain database. While most of the chaprers
describe methods to generate new mutants or transgenic mice the content 1s com-
pleted by techniques relevant for the preservation and phenotyping of mutants. These
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include sperm freezing, ES cell line establishment, ES cell in vitro differentiation,
mouse pathology, mutant phenotyping, and the influence of genetic background on
phenotypes.

We hope that this new edition of Gene Knockour Protocols that provides a unique
collection of bench protocols written by experts will be a valuable resource for all
scientists in the field and will further simulate rescarch on mouse genetics.
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