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CRISPR/Cas is a recently described defense system that protects bacteria and archaea
against invasion by mobile genetic elements such as viruses and plasmids. A wide
spectrum of distinct CRISPR/Cas systems has been identified in at least half of the
available prokaryotic genomes. On-going structural and functional analyses have
resulted in a far greater insight into the functions and possible applications of these
systems, although many secrets remain to be discovered. In this book, experts
summarize the state of the art in this exciting field.
Plants are vulnerable to pathogens including fungi, bacteria, and viruses, which cause
critical problems and deficits. Crop protection by plant breeding delivers a promising
solution with no obvious effect on human health or the local ecosystem. Crop
improvement has been the most powerful approach for producing unique crop cultivars
since domestication occurred, making possible the main innovations in feeding the
globe and community development. Genome editing is one of the genetic devices that
can be implemented, and disease resistance is frequently cited as the most
encouraging application of CRISPR/Cas9 technology in agriculture. Nanobiotechnology
has harnessed the power of genome editing to develop agricultural crops. Nanosized
DNA or RNA nanotechnology approaches could contribute to raising the stability and
performance of CRISPR guide RNAs. This book brings together the latest research in
these areas. CRISPR and RNAi Systems: Nanobiotechnology Approaches to Plant
Breeding and Protection presents a complete understanding of the RNAi and
CRISPR/Cas9 techniques for controlling mycotoxins, fighting plant nematodes, and
detecting plant pathogens. CRISPR/Cas genome editing enables efficient targeted
modification in most crops, thus promising to accelerate crop improvement.
CRISPR/Cas9 can be used for management of plant insects, and various plant
pathogens. The book is an important reference source for both plant scientists and
environmental scientists who want to understand how nano biotechnologically based
approaches are being used to create more efficient plant protection and plant breeding
systems. Shows how nanotechnology is being used as the basis for new solutions for
more efficient plant breeding and plant protection Outlines the major techniques and
applications of both CRISPR and RNAi technologies Assesses the major challenges of
escalating these technologies on a mass scale
This book tells the dramatic story of Crispr and the potential impact of this gene-editing
technology.
Crop Genome Editing Using CRISPR/Cas9: Theory and Practice is a highly useful
reference for implementing genome engineering technologies, particularly CRISPR
related projects in agricultural crops and other plants. This book provides an
introduction to CRISPR's basic science and applied aspects, along with detailed
protocols. It presents a detailed workflow, beginning with genome sequence retrieval
and then mutation analysis in genome edited events using sequencing tools. The book
helps those in the field methodically plan, design and conduct experiments. This
practical guide will dramatically help researchers in accelerating conventional plant
breeding programs. Offers a detailed review of literature on genome editing tools, with
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special emphasis paid to CRISPR/Cas9 and its advancements Contains step-by-step
guidelines for single guide RNA design, CRISPR vector construction, protoplast
transformation, mutation analysis and Agrobacterium-based regeneration of mutant
plants Includes detailed troubleshooting tips during various steps
Since the birth of civilisation, human beings have manipulated other life-forms. We have
selectively bred plants and animals for thousands of years to maximize agricultural
production and cater to our tastes in pets. The observation of the creation of artificial
animal and plant variants was a key stimulant for Charles Darwin's theory of evolution.
The ability to directly engineer the genomes of organisms first became possible in the
1970s, when the gene for human insulin was introduced into bacteria to produce this
protein for diabetics. At the same time, mice were modified to produce human growth
hormone, and grew huge as a result. But these were only our first tottering steps into
the possibilities of genetic engineering. In the past few years, the pace of progress has
accelerated enormously. We can now cut and paste genes using molecular scissors
with astonishing ease, and the new technology of genome editing can be applied to
practically any species of plants or animals. 'Mutation chain reaction' can be used to
alter the genes of a population of pests, such as flies; as the modified creatures breed,
the mutation is spread through the population, so that within a few generations the
organism is almost completely altered. At the same time, scientists are also beginning
to synthesize new organisms from scratch. These new technologies hold much promise
for improving lives. Genome editing has already been used clinically to treat AIDS
patients, by genetically modifying their white blood cells to be resistant to HIV. In
agriculture, genome editing could be used to engineer species with increased food
output, and the ability to thrive in challenging climates. New bacterial forms may be
used to generate energy. But these powerful new techniques also raise important
ethical dilemmas and potential dangers, pressing issues that are already upon us given
the speed of scientific developments. To what extent should parents be able to
manipulate the genetics of their offspring - and would designer babies be limited to the
rich? Can we effectively weigh up the risks from introducing synthetic lifeforms into
complex ecosystems? John Parrington explains the nature and possibilities of these
new scientific developments, which could usher in a brave, new world. We must rapidly
come to understand its implications if we are to direct its huge potential to the good of
humanity and the planet.
What does the birth of babies whose embryos had gone through genome editing
mean--for science and for all of us? In November 2018, the world was shocked to learn
that two babies had been born in China with DNA edited while they were embryos--as
dramatic a development in genetics as the cloning of Dolly the sheep was in 1996. In
this book, Hank Greely, a leading authority on law and genetics, tells the fascinating
story of this human experiment and its consequences. Greely explains what Chinese
scientist He Jiankui did, how he did it, and how the public and other scientists learned
about and reacted to this unprecedented genetic intervention.
'The most important advance of our era. One of the pioneers of the field describes the
exciting hunt for the key breakthrough and what it portends for our future' Walter
Isaacson World-famous scientist Jennifer Doudna - winner of the 2020 Nobel Prize in
Chemistry for creating the revolutionary gene-editing technique CRISPR - explains her
discovery, describes its power to reshape the future of all life and warns of its use. A
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handful of discoveries have changed the course of human history. This book is about
the most recent and potentially the most powerful and dangerous of them all. It is an
invention that allows us to rewrite the genetic code that shapes and controls all living
beings. As a result, dreams of genetic manipulation have become a stark reality: the
power to cure disease and alleviate suffering, as well as to re-design any species,
including humans, for our own ends. Jennifer Doudna is the co-inventor of this
technology - known as CRISPR - and a scientist of worldwide renown. Writing with
fellow researcher Samuel Sternberg, here she provides the definitive account of her
discovery, explaining how this wondrous invention works and what it is capable of. She
also asks us to consider what our new-found power means: how do we enjoy its
unprecedented benefits while avoiding its equally unprecedented dangers?
_________________ PRAISE FOR A CRACK IN CREATION: 'The future is in our
hands as never before, and this book explains the stakes like no other' George Lucas
'One of the most PIONEERING women in science . . . Exhilarating' Arianna Huffington
'Thrilling' Adam Rutherford 'An instant classic' Siddhartha Mukherjee
This second volume provides new and updated methods detailing advancements in
CRISPR-Cas technical protocols. Chapters guide readers through protocols on prime
editing, base editing, multiplex editing, editing in cell-free extract, in silico analysis of
gRNA secondary structure and CRISPR-diagnosis. Authoritative and cutting-edge,
CRISPR-Cas Methods, Volume 2 aims to serves as a laboratory manual providing
scientists with a holistic view of CRISPR-Cas methodologies and its practical
application for the editing of crop plants, cell lines, nematode and microorganism.
Heritable human genome editing - making changes to the genetic material of eggs,
sperm, or any cells that lead to their development, including the cells of early embryos,
and establishing a pregnancy - raises not only scientific and medical considerations but
also a host of ethical, moral, and societal issues. Human embryos whose genomes
have been edited should not be used to create a pregnancy until it is established that
precise genomic changes can be made reliably and without introducing undesired
changes - criteria that have not yet been met, says Heritable Human Genome Editing.
From an international commission of the U.S. National Academy of Medicine, U.S.
National Academy of Sciences, and the U.K.'s Royal Society, the report considers
potential benefits, harms, and uncertainties associated with genome editing
technologies and defines a translational pathway from rigorous preclinical research to
initial clinical uses, should a country decide to permit such uses. The report specifies
stringent preclinical and clinical requirements for establishing safety and efficacy, and
for undertaking long-term monitoring of outcomes. Extensive national and international
dialogue is needed before any country decides whether to permit clinical use of this
technology, according to the report, which identifies essential elements of national and
international scientific governance and oversight.
This textbook has been conceptualized to provide a detailed description of the various
aspects of Systems and Synthetic Biology, keeping the requirements of M.Sc. and
Ph.D. students in mind. Also, it is hoped that this book will mentor young scientists who
are willing to contribute to this area but do not know from where to begin. The book has
been divided into two sections. The first section will deal with systems biology – in
terms of the foundational understanding, highlighting issues in biological complexity,
methods of analysis and various aspects of modelling. The second section deals with
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the engineering concepts, design strategies of the biological systems ranging from
simple DNA/RNA fragments, switches and oscillators, molecular pathways to a
complete synthetic cell will be described. Finally, the book will offer expert opinions in
legal, safety, security and social issues to present a well-balanced information both for
students and scientists.
This new edition explores current and emerging mutagenesis methods focusing
specifically on mammalian systems and commonly used model organisms through
comprehensive coverage and detailed protocols. Since the first edition, major advances
and discoveries have made chromosomal mutagenesis a widely used technique and
one that is available to any molecular biology laboratory, and this collection provides
detailed protocols, case-studies, and reviews from thought-leaders in the field. Written
in the highly successful Methods in Molecular Biology series format, chapters include
introductions to their respective topics, lists of the necessary materials and reagents,
step-by-step, readily reproducible laboratory protocols, and tips on troubleshooting and
avoiding known pitfalls. Authoritative and fully updated, Chromosomal Mutagenesis,
Second Edition aims to help speed scientific discovery and aid in the next advances in
the field.
This book offers a comprehensive collection of papers on CRISPR/Cas genome editing
in connection with agriculture, climate-smart crops, food security, translational research
applications, bioinformatics analysis, practical applications in cereals, floriculture crops,
engineering plants for abiotic stress resistance, the intellectual landscape, regulatory
framework, and policy decisions. Gathering contributions by internationally respected
experts in the field of CRISPR/Cas genome editing, the book offers an essential guide
for researchers, students, teachers and scientists in academia; policymakers; and
public companies, private companies and cooperatives interested in understanding
and/or applying CRISPR/Cas genome editing to develop new agricultural products.
Genome editing is a powerful new tool for making precise alterations to an organism's
genetic material. Recent scientific advances have made genome editing more efficient,
precise, and flexible than ever before. These advances have spurred an explosion of
interest from around the globe in the possible ways in which genome editing can
improve human health. The speed at which these technologies are being developed
and applied has led many policymakers and stakeholders to express concern about
whether appropriate systems are in place to govern these technologies and how and
when the public should be engaged in these decisions. Human Genome Editing
considers important questions about the human application of genome editing
including: balancing potential benefits with unintended risks, governing the use of
genome editing, incorporating societal values into clinical applications and policy
decisions, and respecting the inevitable differences across nations and cultures that will
shape how and whether to use these new technologies. This report proposes criteria for
heritable germline editing, provides conclusions on the crucial need for public education
and engagement, and presents 7 general principles for the governance of human
genome editing.
Recent major advances in the field of comparative genomics and cytogenomics of
plants, particularly associated with the completion of ambitious genome projects, have
uncovered astonishing facets of the architecture and evolutionary history of plant
genomes. The aim of this book was to review these recent developments as well as
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their implications in our understanding of the mechanisms which drive plant diversity.
New insights into the evolution of gene functions, gene families and genome size are
presented, with particular emphasis on the evolutionary impact of polyploidization and
transposable elements. Knowledge on the structure and evolution of plant sex
chromosomes, centromeres and microRNAs is reviewed and updated. Taken together,
the contributions by internationally recognized experts present a panoramic overview of
the structural features and evolutionary dynamics of plant genomes.This volume of
Genome Dynamics will provide researchers, teachers and students in the fields of
biology and agronomy with a valuable source of current knowledge on plant genomes.
Part 1 of this volume reviews advances in gene editing techniques such as insertionbased genome edits, base editing, guide RNAs and CRIST/Cas off targeting. Part 2
surveys applications of gene editing in key cereal and vegetable crops.
A complete guide to endonuclease-based genomic engineering, from basic science to
application in disease biology and clinical treatment.
CRISPR in Animals and Animal Models, Volume 152, the latest release in the Progress
in Molecular Biology and Translational Science series, explores the genome editing
CRISPR system in cells and animal models, its applications, the uses of the CRISPR
system, and the past, present and future of CRISPR genome editing. Topics of interest
in this updated volume include a section on CRISPR history, The genome editing
revolution, Programming CRISPR and its applications, CRISPR Delivery methods,
CRISPR libraries and screening, CRISPR investigation in haploid cells, CRISPR in the
generation of transgenic animals, CRISPR therapeutics, and Promising strategies and
present challenges. Accessible to students and researchers alike Written by leading
authorities in the field
This book presents descriptive overviews of gene editing strategies across multiple
species while also offering in-depth insight on complex cases of application in the field
of tissue engineering and regenerative medicine. Chapters feature contributions from
leaders in stem cell therapy and biology, providing a comprehensive view of the
application of gene therapy in numerous fields with an emphasis on ophthalmology,
stem cells, and agriculture. The book also highlights recent major technological
advances, including ZFN, TALEN, and CRISPR. Precision Medicine, CRISPR, and
Genome Engineering is part of the highly successful Advances in Experimental
Medicine and Biology series. It is an indispensable resource for researchers and
students in genetics as well as clinicians.
A handful of discoveries have changed the course of human history. This book is about
the most recent and potentially the most powerful and dangerous of them all. It is an
invention that allows us to rewrite the genetic code that shapes and controls all living
beings with astonishing accuracy and ease. Thanks to it, the dreams of genetic
manipulation have become a stark reality: the power to cure disease and alleviate
suffering, to create new sources of food and energy, as well as to re-design any
species, including humans, for our own ends. Jennifer Doudna is the co-inventor of this
technology - known as CRISPR - and a scientist of worldwide renown. Writing with
fellow researcher Samuel Sternberg, here she provides the definitive account of her
discovery, explaining how this wondrous invention works and what it is capable of. She
also asks us to consider what our new-found power means: how do we enjoy its
unprecedented benefits while avoiding its equally unprecedented dangers? The future
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of humankind - and of all life on Earth - is at stake. This book is an essential guide to
the path that now lies ahead.
Reprogramming the Genome: Applications of CRISPR-Cas in Non-mammalian
Systems, Part A presents a collation of chapters written by global, eminent scientists.
CRISPR-Cas9 system is an RNA-mediated immune system of bacteria and archaea
that protects from bacteriophage infections. It is one of the revolutionized technologies
to uplift biology to the next stages. Chapters in this release include An Introduction and
applications of CRISPR-Cas Systems, History, evolution and classification of CRISPRCas associated systems, CRISPR based bacterial genome editing and removal of
pathogens, CRISPR based genome editing and removal of human viruses, CRISPR
based development of RNA editing and diagnostic platform, and much more. Additional
sections cover Genome engineering in insects for control of vector borne diseases,
Development of insect cell line using CRISPR technology, CRISPRing protozoan
parasites to better understand the biology of diseases, CRISPR based genome editing
of Caenorhabditis elegans, and a variety of other important topics. Offers a basic
understanding and clear picture of genome editing CRISPR-Cas systems in different
organisms Explains how to create an animal model for disease diagnosis/research and
reprogram CRISPR for removal of virus, bacteria, fungi, protozoan, and many more
Discusses the advances, patents, applications, challenges and opportunities in
CRISPR-Cas9 systems in basic sciences, biomedicine, virology, bacteriology,
molecular biology, and many more
Genome Engineering via CRISPR-Cas9 SystemAcademic Press
One of the world's leading experts on genetics unravels one of the most important
breakthroughs in modern science and medicine. If our genes are, to a great extent, our
destiny, then what would happen if mankind could engineer and alter the very essence
of our DNA coding? Millions might be spared the devastating effects of hereditary
disease or the challenges of disability, whether it was the pain of sickle-cell anemia to
the ravages of Huntington’s disease. But this power to “play God” also raises major
ethical questions and poses threats for potential misuse. For decades, these questions
have lived exclusively in the realm of science fiction, but as Kevin Davies powerfully
reveals in his new book, this is all about to change. Engrossing and page-turning,
Editing Humanity takes readers inside the fascinating world of a new gene editing
technology called CRISPR, a high-powered genetic toolkit that enables scientists to not
only engineer but to edit the DNA of any organism down to the individual building
blocks of the genetic code. Davies introduces readers to arguably the most profound
scientific breakthrough of our time. He tracks the scientists on the front lines of its
research to the patients whose powerful stories bring the narrative movingly to human
scale. Though the birth of the “CRISPR babies” in China made international news,
there is much more to the story of CRISPR than headlines seemingly ripped from
science fiction. In Editing Humanity, Davies sheds light on the implications that this new
technology can have on our everyday lives and in the lives of generations to come.
This volume provides readers with wide-ranging coverage of CRISPR systems and
their applications in various plant species. The chapters in this book discuss topics such
as plant DNA repair and genome editing; analysis of CRISPR-induced mutations;
multiplexed CRISPR/Cas9 systems; CRISPR-Cas12a (Cpf1) editing systems; and nonagrobacterium based CRISPR delivery systems. Written in the highly successful
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Methods in Molecular Biology series format, chapters include introductions to their
respective topics, lists of the necessary materials and reagents, step-by-step, readily
reproducible laboratory protocols, and tips on troubleshooting and avoiding known
pitfalls. Comprehensive and thorough, Plant Genome Editing with CRISPR Systems:
Methods and Protocols is a valuable resource for any researcher interested in learning
about and using CRISPR systems in plants.
In recent years, significant advancements have been made in the management of
nutritional deficiency using genome engineering—enriching the nutritional properties of
agricultural and horticultural crop plants such as wheat, rice, potatoes, grapes, and
bananas. To meet the demands of the rapidly growing world population, researchers
are developing a range of new genome engineering tools and strategies, from
increasing the nutraceuticals in cereals and fruits, to decreasing the anti-nutrients in
crop plants to improve the bioavailability of minerals and vitamins. Genome Engineering
for Crop Improvement provides an up-to-date view of the use of genome editing for
crop bio-fortification, improved bioavailability of minerals and nutrients, and enhanced
hypo-allergenicity and hypo-immunogenicity. This volume examines a diversity of
important topics including mineral and nutrient localization, metabolic engineering of
carotenoids and flavonoids, genome engineering of zero calorie potatoes and allergenfree grains, engineering for stress resistance in crop plants, and more. Helping readers
deepen their knowledge of the application of genome engineering in crop improvement,
this book: Presents genetic engineering methods for developing edible oil crops,
mineral translocation in grains, increased flavonoids in tomatoes, and cereals with
enriched iron bioavailability Describes current genome engineering methods and the
distribution of nutritional and mineral composition in important crop plants Offers
perspectives on emerging technologies and the future of genome engineering in
agriculture Genome Engineering for Crop Improvement is an essential resource for
academics, scientists, researchers, agriculturalists, and students of plant molecular
biology, system biology, plant biotechnology, and functional genomics.
This book facilitates an integrative understanding of the development, genetics and
evolution of butterfly wing patterns. To develop a deep and realistic understanding of
the diversity and evolution of butterfly wing patterns, it is essential and necessary to
approach the problem from various kinds of key research fields such as “evo-devo,”
“eco-devo,” ”developmental genetics,” “ecology and adaptation,” “food plants,” and
“theoretical modeling.” The past decade-and-a-half has seen a veritable revolution in
our understanding of the development, genetics and evolution of butterfly wing patterns.
In addition, studies of how environmental and climatic factors affect the expression of
color patterns has led to increasingly deeper understanding of the pervasiveness and
underlying mechanisms of phenotypic plasticity. In recognition of the great progress in
research on the biology, an international meeting titled “Integrative Approach to
Understanding the Diversity of Butterfly Wing Patterns (IABP-2016)” was held at Chubu
University, Japan in August 2016. This book consists of selected contributions from the
meeting. Authors include main active researchers of new findings of corresponding
genes as well as world leaders in both experimental and theoretical approaches to wing
color patterns. The book provides excellent case studies for graduate and
undergraduate classes in evolution, genetics/genomics, developmental biology,
ecology, biochemistry, and also theoretical biology, opening the door to a new era in
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the integrative approach to the analysis of biological problems. This book is open
access under a CC BY 4.0 license.
"The field of genome editing has progressed incredibly in the last few years mainly due
to the emergence of versatile genome editing tools such as endonuclease-based
systems which can be used to efficiently edit gene sequences in a targeted fashion.
The CRISPR/Cas9 genome editing system represents an easy-to-use and low-cost
alternative for gene editing that has revolutionized research in many different areas
ranging from medicine and biotechnology, by democratizing genome editing in
laboratories around the world. Remarkably, the CRISPR/Cas9-mediated gene editing
system can be used to replace/correct nucleotide mutations associated with genetic
disorders and diseases. The objective of this book is to shed light on the CRISPR/Cas9
system and related genome engineering technologies in therapeutics and gene
therapy"-Gene Editing in Plants, Volume 149 aims to provide the reader with an up-to-date
survey of cutting-edge research with gene editing tools and an overview of the
implications of this research on the nutritional quality of fruits, vegetables and grains.
New chapters in the updated volume include topics relating to Genome Engineering
and Agriculture: Opportunities and Challenges, the Use of CRISPR/Cas9 for Crop
Improvement in Maize and Soybean, the Use of Zinc-Finger Nucleases for Crop
Improvement, Gene Editing in Polyploid Crops: Wheat, Camelina, Canola, Potato,
Cotton, Peanut, Sugar Cane, and Citrus, and Gene Editing With TALEN and
CRISPR/Cas in Rice. This ongoing serial contain contributions from leading scientists
and researchers in the field of gene editing in plants who describe the results of their
own research in this rapidly expanding area of science. Shows the importance of
revolutionary gene editing technology on plant biology research and its application to
agricultural production Provides insight into what may lie ahead in this rapidly
expanding area of plant research and development Contains contributions from major
leaders in the field of plant gene editing
This detailed volume guides readers through strategic planning and user-friendly
guidelines in order to select the most suitable CRISPR-Cas system and target sites with
high activity and specificity. Methods covering CRISPR gRNA design, CRISPR delivery,
CRISPR activity quantification (indel quantification), and examples of applying CRISPR
gene editing in human pluripotent stem cells, primary cells, gene therapy, and genetic
screening are included. Written for the highly successful Methods in Molecular Biology
series, chapters include introductions to their respective topics, lists of the necessary
materials and reagents, step-by-step, readily reproducible laboratory protocols, and tips
on troubleshooting and avoiding known pitfalls. Authoritative and invaluable, CRISPR
Gene Editing: Methods and Protocols will assist undergraduates, graduates, and
researchers with detailed guidelines and methods for the vitally important CRISPR
gene editing field. Chapter 3 is available open access under a CC BY 4.0 license via
link.springer.com.
This timely volume explores the use of CRISPR-Cas9 for genome editing, presenting
cutting-edge techniques and their applications in treatment of disease. The chapters
describe latest methods such as use of targetable nucleases, investigation of the noncoding genome, mouse genome editing, increasing of knock-in efficiency in mouse
zygotes, and generation of reporter stem cells; the text contextualizes these methods in
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treatment of cardiovascular disease, diabetes mellitus, retinitis pigmentosa, and others.
The final chapters round out the book with a discussion of controversies and future
directions. Genome Editing is an essential, of-the-moment contribution to this rapidly
growing field. Drawing from a wealth of international perspectives, it presents novel
techniques and applications for the engineering of the human genome. This book is
essential reading for all clinicians and researchers in stem cells, regenerative medicine,
genomics, biochemical and biomedical engineering- especially those interested in
learning more about genome editing and applying it in a targeted, specific way.
This new volume of Methods in Enzymology continues the legacy of this premier serial
with quality chapters authored by leaders in the field. This volume covers recent
research and methods development for changing the DNA sequence within the
genomes of cells and organisms. Focusing on enzymes that generate double-strand
breaks in DNA, the chapters describe use of molecular tools to introduce or delete
genetic information at specific sites in the genomes of animal, plant and bacterial cells.
Continues the legacy of this premier serial with quality chapters authored by leaders in
the field Covers research methods in biomineralization science Contains sections on
such topics as genome editing, genome engineering, CRISPR, Cas9, TALEN and zinc
finger nuclease
Reprogramming the Genome: CRISPR-Cas-based Human Disease Therapy, presents
the collation of chapters written by eminent scientists worldwide. CRISPR-Cas9 is a key
technology for targeted genome editing and regulation in a number of organisms
including mammalian cells. It is a rapid, simple, and cost-effective solution. CRISPRCas system has recently gained much scientific and public attention. This volume
covers CRISPR-Cas9 based mammalian genome editing, creating disease models,
cancer therapy, neurological, heredity, blood disorders, defective gene correction, stem
cells therapy, epigenetic modifications, patents, ethics, biosafety and regulatory issues
challenges and opportunities. This book is a key source of information on mammalian
genome editing available in a single volume. This book will be useful for beginners in
mammalian genome editing and also students, researchers, scientists, policymakers,
clinicians and stakeholders interested in genome editing in several areas. Offers basic
understanding and a clear picture of mammalian genome editing through CRISPR-Cas
systems Discusses how to create mammalian disease models, stem cell modification,
epigenetic modifications, correction of defective gene in blood disorders, heredity,
neurological disorders and many more Discusses the application of CRISPR-Cas9
systems in basic sciences, biomedicine, molecular biology, translational sciences,
neurobiology, neurology, cancer, stem cells, and many more
CRISPR-Cas Enzymes, Volume 616, the latest release in the Methods in Enzymology
series, continues the legacy of this premier serial with quality chapters authored by
leaders in the field. Topics covered in this release include CRISPR bioinformatics, A
method for one-step assembly of Class 2 CRISPR arrays, Biochemical reconstitution
and structural analysis of ribonucleoprotein complexes in Type I-E CRISPR-Cas
systems, Mechanistic dissection of the CRISPR interference pathway in Type I-E
CRISPR-Cas system, Site-specific fluorescent labeling of individual proteins within
CRISPR complexes, Fluorescence-based methods for measuring target interference by
CRISPR-Cas systems, Native State Structural Characterization of CRISRP Associated
Complexes using Mass Spectrometry, and more. Provides the authority and expertise
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of leading contributors from an international board of authors Presents the latest
release in the Methods in Enzymology series Updated release includes the latest
information on the CRISPR-Cas Enzymes
In this book, leading experts provide timely and comprehensive information on methods for
conditional mutagenesis in the mouse and their application to model human physiology and
pathophysiology. The book illustrates how sophisticated genetic manipulations of the mouse
genome are employed to model human diseases and to identify underlying molecular
mechanisms. In addition, it considers the development of new drugs to treat human diseases.
Innovations in molecular biology are allowing neuroscientists to study the brain with
unprecedented resolution, from the level of single molecules to integrated gene circuits. Chief
among these innovations is the CRISPR-Cas genome editing technology, which has the
precision and scalability to tackle the complexity of the brain. This Colloque Médecine et
Recherche has brought together experts from around the world that are applying genome
editing to address important challenges in neuroscience, including basic biology in model
organisms that has the power to reveal systems-level insight into how the nervous system
develops and functions as well as research focused on understanding and treating human
neurological disorders. This work was published by Saint Philip Street Press pursuant to a
Creative Commons license permitting commercial use. All rights not granted by the work's
license are retained by the author or authors.
This collection presents various interesting aspects of genetic engineering. Many thoughtprovoking queries like "Is gene revolution an answer to the world hunger? Do GM crops with
more complex transformation contribute to the enrichment of multinationals? Why the US
increases food aids?" have been analyzed. Transformation protocols and retrieval of
recombinants are essential to the success of genetic engineering. The book throws light on
new transformation strategies which can be used to increase the transformation efficiency in
most plant species. Genetic engineering offers potentially viable solution to look for alternatives
beyond Bt toxins with similar pattern of toxicity. An interesting chapter is dedicated to in vitro fig
regeneration and transformation systems. To address the long juvenile phase of fruit trees, the
book includes a chapter on plant breeding technique that can significantly shorten the breeding
periods. The book dwells on aspects of genome editing which will enable researchers to
produce transgenic plants in a more convenient and safer way to genetic modification of stem
cells holding significant therapeutic promise to treat complications of diabetes and obesity. I
hope this book will serve as a seed for further investigations and novel innovations in the area
of genetic engineering.
Genome Engineering via CRISPR-Cas9 Systems presents a compilation of chapters from
eminent scientists from across the globe who have established expertise in working with
CRISPR-Cas9 systems. Currently, targeted genome engineering is a key technology for basic
science, biomedical and industrial applications due to the relative simplicity to which they can
be designed, used and applied. However, it is not easy to find relevant information gathered in
a single source. The book contains a wide range of applications of CRISPR in research of
bacteria, virus, algae, plant and mammalian and also discusses the modeling of drosophila,
zebra fish and protozoan, among others. Other topics covered include diagnosis, sensor and
therapeutic applications, as well as ethical and regulatory issues. This book is a valuable
source not only for beginners in genome engineering, but also researchers, clinicians,
stakeholders, policy makers, and practitioners interested in the potential of CRISPR-Cas9 in
several fields. Provides basic understanding and a clear picture on how to design, use and
implement the CRISPR-Cas9 system in different organisms Explains how to create an animal
model for disease research and screening purposes using CRISPR Discusses the application
of CRISPR-Cas9 systems in basic sciences, biomedicine, virology, bacteriology, molecular
biology, neurology, cancer, industry, and many more
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This book serves as an introduction to targeted genome editing, beginning with the background
of this rapidly developing field and methods for generation of engineered nucleases.
Applications of genome editing tools are then described in detail, in iPS cells and diverse
organisms such as mice, rats, marine invertebrates, fish, frogs, and plants. Tools that are
mentioned include zinc finger nucleases (ZFNs), transcription activator-like effector nucleases
(TALENs), and CRISPR/Cas9, all of which have received much attention in recent years as
breakthrough technologies. Genome editing with engineered nucleases allows us to precisely
change the target genome of living cells and is a powerful way to control functional genes. It is
feasible in almost all organisms ranging from bacteria to plants and animals, as well as in
cultured cells such as ES and iPS cells. Various genome modifications have proven
successful, including gene knockout and knock-in experiments with targeting vectors and
chromosomal editing. Genome editing technologies hold great promise for the future, for
example in biomedical research, clinical medicine, and generation of crops and livestock with
desirable traits. A wide range of readers will find this book interesting, and with its focus on
applications in a variety of organisms and cells, the book will be valuable for life scientists in all
fields.
This unique advanced textbook provides a clear and comprehensive description of the field of
gene delivery, gene therapy and genetic pharmacology, with descriptions of the main gene
transfer vectors and a set of selected therapeutic applications, along with safety
considerations.The use of gene transfer is exponentially growing in the scientific and medical
communities for day-to-day cell biology experiments and swift development of revolutionary
gene therapy strategies. In this advanced textbook, more than 25 leading scientists, worldrenowned in their respective fields, come together to provide a clear and comprehensive
description of gene delivery, gene therapy and genetic pharmacology.This educational
introduction to the main gene transfer vectors and selected therapeutic applications provides
the background material needed to further explore the subject as well as relevant research
literature. It will thus be invaluable to Master, PhD or MD students, post-doctoral scientists or
medical doctors, as well as any scientist wishing to deliver a gene or synthetic nucleotide, or
develop a gene therapy strategy. Furthermore, the textbook's simple and synthetic content will
be of value to any reader interested in the biological and medical revolution derived from the
elucidation of the human genome.
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