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the proceedings of the national academy of sciences pnas publishes research reports
commentaries reviews colloquium papers and actions of the academy pnas is a

multidisciplinary journal that covers the biological physical and social sciences

rna plays a central and until recently somewhat underestimated role in the genetics underlying
all forms of life on earth this versatile molecule not only plays a crucial part in the synthesis of
proteins from a dna template but is also intrinsically involved in the regulation of gene
expression and can even act as a catalyst in the form of a ribozyme this latter property has led
to the hypothesis that rna rather than dna could have played an essential part in the origin of
life itself this landmark text provides a systematic overview of the exciting and rapidly moving
field of rna biology key pioneering experiments which provided the underlying evidence for
what we now know are described throughout while the relevance of the subject to human

disease is highlighted via frequent boxes for the second edition of molecular biology of rna
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more introductory material has been incorporated at the beginning of the text to aid students
studying the subject for the first time throughout the text new material has been included
particularly in relation to rna binding domains non coding rnas and the connection between rna
biology and epigenetics finally a new closing chapter discusses how exciting new technologies

are being used to explore current topical areas of research

this book focuses on the current status of our understanding of rna a key biological molecule
the various rnas covered are messenger rna ribosomal rna transfer rna noncoding rnas
modified nucleosides and rna enzymes the different chapters detail methods to investigate rna
structure and function the chemistry of modified rnas and the latest advances in our
understanding of the vast array of biological processes in which rna is involved rna in one form
or another touches almost everything in a cell rna has both structural and catalytic properties
rna fulfills a broad range of functions these molecules are no longer seen as passive elements
transferring the genetic information from dna into proteins but regulate the activity of genes
during development cellular differentiation and changing environments rnas are involved in
various aspects of cell physiology and disease development discoveries of rna with
unexpected diverse functions in healthy and diseased cells such as the role of rna as both the
source and countermeasure to cancer or severe viral infection stimulate new trends passion
and solutions for molecular medicine in this book fundamental questions about the biochemical
and genetic importance of rna how mrnas are generated and used to produce proteins how
noncoding and catalytic rnas mediate key cellular processes how to determine rna structure
and how to apply rna in treatment of diseases this book is an essential resource for researches
in academia and industry contributing to the development of new rna therapeutics the book is
geared toward scientists from the graduate level on up and particularly appeals to active
investigators in rna biology molecular biology and biochemistry

ribonucleic acid rna is a macromolecule that plays a central role in cell physiology rna
molecules act as intermediates between the deoxyribonucleic acid dna where genetic
information is stored and proteins which perform the necessary functions within the cell
traditionally the structural and functional properties of rna are closely linked to gene expression
however rna based enzymes called ribozymes are also involved in catalysis and small rnas
regulate key cellular processes such as cell growth division differentiation aging and death rna
is a sensitive macromolecule that can be easily damaged by environmental conditions
ultraviolet radiation oxidative stress and biological factors ribonucleases ribotoxins crispr cas
systems therefore cells have developed mechanisms to protect and or repair rna molecules
this book presents an overview of the biology of rna damage protection and repair in
prokaryotes and eukaryotes individual chapters cover the expression regulation enzymology
and physiological role of such systems and link them to important human diseases such as

cancer and degenerative diseases

the recent expansion in diversity of rna and dna editing types has stimulated the development
of many unique genetic molecular biochemical and computational approaches to biological

issues in rna and dna editing methods and protocols leading experts in the field introduce
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methods developed over the last few years to study editing substrates mechanisms of
specificity and functions of rna and dna editing enzymes and complexes sections of the book
are dedicated to state of the art techniques which enable investigation of uracil insertion
deletion rna editing in mitochondrion of trypanosoma brucei adenosine to inosine rna editing
cytidine to uracil rna and dna editing as well as trna editing and rna modifications written in the
highly successful methods in molecular biologytm series format chapters include introductions
to their respective topics lists of the necessary materials and reagents step by step readily
reproducible laboratory protocols and key tips on troubleshooting and avoiding known pitfalls
authoritative and cutting edge rna and dna editing methods and protocols seeks to inspire the

further development of these vital and powerful techniques

this volume provides comprehensive methods on rna design chapters details traditional rna
design in secondary structure rna design in tertiary structure and rna design applications and
assessments 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 key tips on troubleshooting
and avoiding known pitfalls authoritative and cutting edge rna design methods and protocols

aims to ensure successful results in the further study of this vital field

the isolation and analysis of rna plays a key role in molecular biology today this comprehensive
account of the key techniques provides the background information and the protocols used to

isolate and analyse rna the book is essential reading for all re

revealing the many roles of rna in regulating gene expression for decades after the discoveries
of messenger rna transfer rna and ribosomal rna it was largely assumed that the role of rna in
the cell was limited to shuttling the genomic message chaperoning amino acids and toiling in
the ribosomes eventually hints that rna molecules might have regulatory roles began to appear
with the advent of genomics and bioinformatics it became evident that numerous other rna
forms exist and have specific functions including small rnas srna rna thermometers and
riboswitches to regulate core metabolic pathways bacterial pathogenesis iron homeostasis
quorum sensing and biofilm formation all of these functions and more are presented in
regulating with rna in bacteria and archaea written by rna biologists from around the globe
divided into eight sections rnases and helicases cis acting rnas cis encoded base pairing rnas
trans encoded base pairing rnas protein titration and scaffolding general considerations
emerging topics and resources this book serves as an excellent resource for established rna
biologists and for the many scientists who are studying regulated cellular systems it is no
longer a fair assumption that gene expression regulation is the provenance of proteins only or
that control is exerted primarily at the level of transcription this book makes clear that
regulatory rnas are key partners along with proteins in controlling the complex interactions and

pathways found within prokaryotes

rna abundance analysis is one of the most important approaches for gene expression studies

in the field of molecular biology in rna abundance analysis methods and protocols expert
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researchers cover a wide range of techniques on rna extraction detection quantification
visualization and genome wide profiling from conventional methods to state of the art high
throughput approaches this volume includes detailed techniques to examine mrnas small non
coding rnas protein associated small rnas sulfur containing rnas viral and satellite rnas rna
isoforms and alternatively spliced rna variants from various organisms as well as key
discussions of computational data processing for genome wide datasets written for the highly
successful methods in molecular biologytm 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
essential and easy to use rna abundance analysis methods and protocols provides a
comprehensive set of techniques and methods on isolating and analyzing mrnas small rnas

and modified rnas which can assist you in your gene expression studies

recent insight into the transcripts generated from the mammalian genome i e the transcriptome
has revealed that transcription is a far more complex phenomenon than previously thought in
rna methods and protocols expert researchers provide the procedures and methods used to
describe the structure of messenger rnas and non coding rnas that are transcribed by rna
polymerase ii as the immediate gene products in mammalian cells focused on the structure of
the rna products of gene x and the mapping of proteins associated with these rnas the volume
presents appropriate information for non specialists in rna biology written in the highly
successful methods in molecular biologytm series format many chapters contain introductions
to their respective topics lists of the necessary materials and reagents step by step readily
reproducible laboratory protocols and key tips on troubleshooting and avoiding known pitfalls
comprehensive and practical rna methods and protocols views the transcriptional landscape
with an appreciation for the role that proteins play in the processing and interpretation of
genetic information in an attempt to further our crucial knowledge of the many products and

sophisticated regulatory networks that result from it

this volume provides methods to analyze rna and gain insight to a number of critical cellular
functions chapters detail rna isolation and enrichment rna amplification and detection rna
sequencing analysis of rna modification rna delivery approaches and analysis of rna binding
and catalytic activity 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 key tips on troubleshooting
and avoiding known pitfalls authoritative and cutting edge rna amplifications and analysis
methods and protocols aims to present researchers with cutting edge technologies with
detailed explanations of critical steps while providing a clear understanding of the overall

protocol

the existence of genes for rna molecules not coding for proteins ncrnas has been recognized
since the 1950 s but until recently aside from the critically important ribosomal and transfer rna
genes most focus has been on protein coding genes however a long series of striking

discoveries from rna s ability to carry out catalytic function to discovery of riboswitches
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micrornas and other ribo regulators performing critical tasks in essentially all living organisms
has created a burgeoning interest in this primordial component of the biosphere however the
structural characteristics and evolutionary constraints on rna molecules are very different from
those of proteins necessitating development of a completely new suite of informatic tools to
address these challenges in rna sequence structure function computational and bioinformatic
methods expert researchers in the field describe a substantial and relevant fraction of these
methodologies from both practical and computational algorithmic perspectives focusing on
both of these directions addresses both the biologist interested in knowing more about rna
bioinformatics as well as the bioinformaticist interested in more detailed aspects of the
algorithms written in the highly successful methods in molecular biology series format the
chapters include the kind of detailed description and implementation advice that is crucial for
getting optimal results thorough and intuitive rna sequence structure function computational
and bioinformatic methods aids scientists in continuing to study key methods and principles of

rna bioinformatics

to thrive every living cell must continuously gauge and respond to changes in its environment
these changes are ultimately implemented by modulating gene expression a process that
relies on transcription by nature s most multivalent molecular machine the rna polymerase this
book covers progress made over the past decade understanding how this machine functions to
compute the cellular state from the atomistic structural level responsible for chemistry to the
integrative level at which rna polymerase interacts with the other key molecular machineries of
the cell

a book on dna rna enzymes proteins amino acids nucleotides disease human genome health

central to the synthesis of proteins the performance of catalysis and many other physiological
processes the aberrant expression of which can be linked to human diseases including
cancers rna has proven to be key target for therapeutics as well as a tool for therapy in rna
therapeutics function design and delivery expert contributors from a broad spectrum of
scientific backgrounds highlight the roles that messenger rnas and small rnas can play in
biology and medicine while covering the five major rna based drugs namely the use of
ribozymes to cleave and or correct mrna transcript the use of sirna for targeted silencing of
gene transcripts the use of aptamers like short rna molecules for neutralizing the protein
functions the use mrna transfected dcs to activate immune system against tumor cells as well
as the use of rna to reprogram t and or dc cell function this extensive volume brings together
the fields of coding mrna and non coding rna such as ribozymes rnase p sirnas and mirnas
into one convenient source written in the highly successful methods in molecular biologytm
series format the cutting edge protocol chapters contain introductions to their respective topics
lists of the necessary materials and reagents step by step readily reproducible laboratory
protocols and practical tips on troubleshooting and avoiding known pitfalls also the book
contains several excellent reviews for teaching purposes authoritative and comprehensive rna
therapeutics function design and delivery provides key models and tools which will assist

researchers in increasing our understanding of rna functions modifications and their
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involvement in diseases in order to lead to the design of vital new rna based therapeutics

the origin story and emergence of molecular biology is muddled the early triumphs in bacterial
genetics and the complexity of animal and plant genomes complicate an intricate history this
book documents the many advances as well as the prejudices and founder fallacies it
highlights the premature relegation of rna to simply an intermediate between gene and protein
the underestimation of the amount of information required to program the development of
multicellular organisms and the dawning realization that rna is the cornerstone of cell biology
development brain function and probably evolution itself key personalities their hubris as well
as prescient predictions are richly illustrated with quotes archival material photographs
diagrams and references to bring the people ideas and discoveries to life from the conceptual
cradles of molecular biology to the current revolution in the understanding of genetic
information key features documents the confused early history of dna rna and proteins a
transformative history of molecular biology like no other integrates the influences of
biochemistry and genetics on the landscape of molecular biology chronicles the important
discoveries preconceptions and misconceptions that retarded or misdirected progress
highlights major pioneers and contributors to molecular biology with a focus on rna and
noncoding dna summarizes the mounting evidence for the central roles of non protein coding
rna in cell and developmental biology provides a thought provoking retrospective and forward
looking perspective for advanced students and professional researchers the open access
version of this book available at taylorfrancis com has been made available under a creative

commons attribution non commercial no derivatives 4 0 license

this laboratory guide represents a growing collection of tried tested and optimized laboratory
protocols for the isolation and characterization of eukaryotic rna with lesser emphasis on the
characterization of prokaryotic transcripts collectively the chapters work together to embellish
the rna story each presenting clear take home lessons liberally incorporating flow charts tables
and graphs to facilitate learning and assist in the planning and implementation phases of a
project rna methodologies 3rd edition includes approximately 30 new material including
chapters on the more recent technologies of rna interference including rnai microarrays
bioinformatics it also includes new sections on new and improved rt pcr techniques innovative
5 and 3 race techniques subtractive pcr methods methods for improving cdna synthesis author
is a well recognized expert in the field of rna experimentation and founded exon intron a well
known biotechnology educational workshop center includes classic and contemporary
techniques incorporates flow charts tables and graphs to facilitate learning and assist in the

planning phases of projects

molecular biology of rna new perspectives provides an overview of the developments in rna
research as well as the approaches strategies and methodologies used most of the
contributing authors in the present volume participated in the fifth stony brook symposium
entitled new perspectives on the molecular biology of rna in may 1986 the text is organized into
six parts part i contains papers dealing with rna as an enzyme part ii presents studies on rna

splicing part iii examines rna viruses while part iv focuses on the role of rna in dna replication
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part v is devoted to the structure function and isolation of rna finally part vi takes up the role of
rna in regulation and repression this volume will help provide new direction and insight for
those already working on the subject and will serve as a useful guide to those about to start
research in the molecular biology of rna

in this volume expert researchers in the field detail many of the methods which are now
commonly used to study rna these methods are presented as a guidebook to scientists who
are experienced with rna research and want to brush up on a new technique 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 key tips on troubleshooting and avoiding known pitfalls
thorough and intuitive rna rna interactions methods and protocols guides scientists

investigating biological systems and studying rna
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