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Following its inception in the 1950s, cell-free protein synthesis
made a tremendous impact on the basic life sciences. The
use of cell-free systems was key to understanding molecular
mechanisms underlying one of the most complicated
processes found in nature: protein translation. Since this time,
aggressive cutting-edge research and stiff commerica
The Swartz lab has put much effort into understanding the
underlying principles of E. coli-based cell-free protein
synthesis (CFPS), and the technology has developed into a
scalable, affordable platform for producing a wide range of
protein targets. Key breakthroughs have included activating
central metabolism, stabilization of critical amino acids,
controlling the redox environment to produce proteins
containing disulfide bonds, and using scale-up technologies
to produce proteins at milligram quantities. My work has
sought to expand this CFPS technology for producing
valuable and complex eukaryotic protein targets by
manipulating and optimizing the folding of these proteins in
the heterologous CFPS environment. Furthermore, I have
sought to apply these advances to specific applications of
interest. By modifying a key molecular chaperone native to
the eukaryotic endoplasmic reticulum (ER), the Hsp70-family
chaperone, BiP, soluble production was increased in CFPS
reactions for specific proteins normally secreted through this
organelle, namely those from the immunoglobulin superfamily
which includes antibodies, T-cell receptors, and many
membrane receptors. First, the functional properties of BiP
were compared to that of the E. coli Hsp70, DnaK. A fusion
protein was then constructed between BiP and the ribosomebinding portion of the E. coli protein, trigger factor, to localize
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BiP to translating ribosomes. This replicated the native
function of BiP, which provides co-translational folding
assistance to nascent polypeptides. After verifying its
bioactivity, this fusion protein was utilized in CFPS reactions
to indicate that the chaperone functions of BiP are specific to
proteins normally secreted through the eukaryotic ER,
whereas DnaK demonstrates a more general chaperone
mechanism. Since the discovery that somatic cells could be
reprogrammed back to a pluripotent state through the viral
expression of a specific set of transcription factors, there has
been great interest in reprogramming using a safer and more
clinically relevant protein-based approach. Production of
these transcription factor proteins was greatly increased by
fusing them to the C-terminus of the solubility partner, IF2
domain 1 (IF2D1). While the fusions provided marginal
benefit in molar yields using a CFPS approach, in vivo E. coli
expression produced the transcription factors in soluble form.
The fusion proteins could be purified in milligram quantities
from liter shake-flask cultures, whereas essentially no soluble
protein accumulated without the fusion partner. The
transcription factor fusions bound specifically to their
consensus DNA sequences and partially activated some of
their downstream gene targets. Another application utilizing
CFPS technology is an enhanced luciferase mutant from the
marine copepod, Gaussia princeps (GLuc). GLuc is both the
smallest and brightest known luciferase, and previous work
from our lab demonstrated that this protein could be produced
at higher volumetric yields and specific activities in CFPS
compared to conventional protein expression systems. By
mutating key residues in the Gaussia luciferase sequence,
the luminescence half-life was shown to increase over tenfold while maintaining the initial specific activity of the wildtype. This improved mutant provides a valuable imaging
agent to use in fusions and bioconjugates with other proteins
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such as those that recognize cell surface markers on cancer
cells. In a final application, influenza vaccines were produced
using CFPS by isolating specific fragments of the protein
hemagglutinin (HA), a viral surface protein. Specific mutations
as well as a C-terminal trimerization domain were critical for
producing this protein fragment in both its monomeric and
native trimeric forms. By using the CFPS platform to
incorporate non-natural amino acids (nnAAs) with alkyne
functional groups, the HA proteins were covalently 'clicked' to
virus-like particles (VLPs) that had surface
As the first comprehensive overview of the nucleolus since
1985, The Nucleolus covers our current understanding of the
cell nucleolus, including its role in ribosome assembly and its
additional newly-discovered activities. The eighteen chapters
have been written by experts who are actively engaged in
research on the nucleolus and have an in depth review of the
following topics: - nucleolar ultrastructure and dynamics, behavior during mitosis, - ribosomal DNA gene and chromatin
structure, - pre-ribosomal RNA transcription, - processing and
modification, - ribosome assembly, - small nucleolar RNAs, proteomics and non-traditional functions of the nucleolus.
Separate chapters are also provided for yeast and higher
eukaryotes on many topics. The Nucleolus will appeal not
only to scientists directly engaged in nucleolar research, but
also those working in related areas such as gene expression,
protein biosynthesis, ribosome structure, transcription,
chromatin structure, molecular genetics and the structure and
functions of the cell nucleus in general.
"A Subject Collection from Cold Spring Harbor Perspectives
in Biology."
Cell-Free Protein ExpressionCRC Press
Life is produced by the interplay of water and biomolecules.
This book deals with the physicochemical aspects of such life
phenomena produced by water and biomolecules, and
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addresses topics including "Protein Dynamics and Functions",
"Protein and DNA Folding", and "Protein Amyloidosis". All
sections have been written by internationally recognized frontline researchers. The idea for this book was born at the 5th
International Symposium "Water and Biomolecules", held in
Nara city, Japan, in 2008.

Laboratory Methods in Enzymology: Protein Part B
brings together a number of core protocols
concentrating on protein, carefully written and edited
by experts. Indispensable tool for the researcher
Carefully written and edited by experts to contain
step-by-step protocols In this volume we have
brought together a number of core protocols
concentrating on protein
A highly anticipated update of the previous edition, In
Vitro Transcription and Translation Protocols,
Second Edition, provides molecular biology
laboratories with the most powerful techniques for
exploiting in vitro transcription and translation
systems. Completely updated with new chapters and
topics, there is in-depth analysis of current
technologies and applications of in-vitro
transcriptions and translations systems. Detailed
protocols for protein production using different in
vitro transcription and translation systems are
included.
Basic Science Methods for Clinical Researchers
addresses the specific challenges faced by clinicians
without a conventional science background. The aim
of the book is to introduce
the reader to core
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experimental methods commonly used to answer
questions in basic science research and to outline
their relative strengths and limitations in generating
conclusive data. This book will be a vital companion
for clinicians undertaking laboratory-based science.
It will support clinicians in the pursuit of their
academic interests and in making an original
contribution to their chosen field. In doing so, it will
facilitate the development of tomorrow’s clinician
scientists and future leaders in discovery science.
Serves as a helpful guide for clinical researchers
who lack a conventional science background
Organized around research themes pertaining to key
biological molecules, from genes, to proteins, cells,
and model organisms Features protocols,
techniques for troubleshooting common problems,
and an explanation of the advantages and limitations
of a technique in generating conclusive data
Appendices provide resources for practical research
methodology, including legal frameworks for using
stem cells and animals in the laboratory, ethical
considerations, and good laboratory practice (GLP)
NIH: An Account of Research in Its Laboratories and
Clinics contains collected accounts of the Intramural
Research Program, as they happened in the
laboratories and clinics, in various installations of the
National Institutes of Health across the U.S.A. One
paper discusses the etiology of schizophrenia which
notes that, based on evidence and expanded
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adoption studies by Ketty, Rosenthal, and Wender,
genetic factors actually contribute to the
development of the disease. In developing countries,
schizophrenia follows a more benign course. Some
papers describe bacteriology, mycology, viral
hepatitis, basic immunology, clinical immunology,
and the development of enzymology. Researchers
studying proteins elucidate on the synthesis and
folding of protein chains, protein conformation and
dynamics, the semisynthesis and protein function, as
well as on sequence analysis and collagen research.
Other papers describe the breaking of the genetic
code, the progress made from the genetic code to
beta thalassemia, to investigations of genetic
diseases (such as galactosemia, gout, Lesch-Nyhan
disease, mucopolysaccharide storage disease, and
sickle cell disease). One paper notes the contribution
of the intramural clinical research program of the
National Cancer Institute to cancer therapy with
emphasis in cancer chemotherapy. Professors in
pharmacology, practitioners of general medicine,
specialists or researchers dealing with
microchemistry, toxicology, drug therapy, or
oncology will find the collection valuable.
Exploring Physical Anthropology is a
comprehensive, full-color lab manual intended for an
introductory laboratory course in physical
anthropology. It can also serve as a supplementary
workbook for a lecture class, particularly in the
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absence of a laboratory offering. This laboratory
manual enables a hands-on approach to learning
about the evolutionary processes that resulted in
humans through the use of numerous examples and
exercises. It offers a solid grounding in the main
areas of an introductory physical anthropology lab
course: genetics, evolutionary forces, human
osteology, forensic anthropology,
comparative/functional skeletal anatomy, primate
behavior, paleoanthropology, and modern human
biological variation.
A Top 25 CHOICE 2016 Title, and recipient of the
CHOICE Outstanding Academic Title (OAT) Award.
How much energy is released in ATP hydrolysis?
How many mRNAs are in a cell? How genetically
similar are two random people? What is faster,
transcription or translation?Cell Biology by the
Numbers explores these questions and dozens of
others provid
This volume of Methods in Enzymology aims to provide a
reference for the diverse, powerful tools used to analyze RNA
helicases. The contributions in this volume cover the broad
scope of methods in the research on these enzymes. Several
chapters describe quantitative biophysical and biochemical
approaches to study molecular mechanisms and
conformational changes of RNA helicases. Further chapters
cover structural analysis, examination of co-factor effects on
several representative examples, and the analysis of cellular
functions of select enzymes. Two chapters outline
approaches to the analysis of inhibitors that target RNA
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helicases. This volume of Methods in Enzymology aims to
provide a reference for the diverse, powerful tools used to
analyze RNA helicases The contributions in this volume cover
the broad scope of methods in the research on these
enzymes
Exploring Biology in the Laboratory: Core Concepts is a
comprehensive manual appropriate for introductory biology
lab courses. This edition is designed for courses populated by
nonmajors or for majors courses where abbreviated coverage
is desired. Based on the two-semester version of Exploring
Biology in the Laboratory, 3e, this Core Concepts edition
features a streamlined set of clearly written activities with
abbreviated coverage of the biodiversity of life. These
exercises emphasize the unity of all living things and the
evolutionary forces that have resulted in, and continue to act
on, the diversity that we see around us today.
This textbook helps you to prepare for both your next exams
and practical courses by combining theory with virtual lab
simulations. With the “Labster Virtual Lab Experiments” book
series you have the unique opportunity to apply your newly
acquired knowledge in an interactive learning game that
simulates common laboratory experiments. Try out different
techniques and work with machines that you otherwise
wouldn’t have access to. In this volume on “Basic Biology”
you will learn how to work in a biological laboratory and the
fundamental theoretical concepts of the following topics: Lab
Safety Mitosis Meiosis Cellular Respiration Protein Synthesis
In each chapter, you will be introduced to the basic
knowledge as well as one virtual lab simulation with a true-tolife challenge. Following a theory section, you will be able to
play the corresponding simulation. Each simulation includes
quiz questions to reinforce your understanding of the covered
topics. 3D animations will show you molecular processes not
otherwise visible to the human eye. If you have purchased a
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printed copy of this book, you get free access to five
simulations for the duration of six months. If you’re using the
e-book version, you can sign up and buy access to the
simulations at www.labster.com/springer. If you like this book,
try out other topics in this series, including “Basic Genetcis”,
“Basic Biochemistry”, and “Genetics of Human Diseases”.
During the past decade as the data on gene sequences and
expression patterns rapidly accumulated, cell-free protein
synthesis technology has also experienced a revolution,
becoming a powerful tool for the preparation of proteins for
their functional and structural analysis. In Cell-Free Protein
Production: Methods and Protocols, experts in the field
contribute detailed techniques, the uses of which expand
deep into the studies of biochemistry, molecular biology, and
biotechnology. Beginning briefly with basic methods and
historical aspects, the book continues with thorough coverage
of protein preparation methods, the preparation of proteins
that are generally difficult to prepare in their functional forms,
applications of the cell-free technologies to protein
engineering, as well as some methods that are expected to
constitute a part of future technologies. Written in the highly
successful Methods in Molecular BiologyTM series format,
the chapters include introductions to their respective topics,
lists of the necessary materials and reagents, step-by-step,
readily reproducible laboratory protocols, and notes on
troubleshooting and avoiding known pitfalls. Authoritative and
cutting-edge, Cell-Free Protein Production: Methods and
Protocols aims to help researchers continue the growth of the
vital exploration of cell-free sciences and technologies in
order to better understand the dynamic lives of cells.
Biology for AP® courses covers the scope and sequence
requirements of a typical two-semester Advanced
Placement® biology course. The text provides
comprehensive coverage of foundational research and core
Page 9/20

Download Free Lab Protein Synthesis
Transcription And Translation
biology concepts through an evolutionary lens. Biology for
AP® Courses was designed to meet and exceed the
requirements of the College Board’s AP® Biology framework
while allowing significant flexibility for instructors. Each
section of the book includes an introduction based on the
AP® curriculum and includes rich features that engage
students in scientific practice and AP® test preparation; it
also highlights careers and research opportunities in
biological sciences.
The first two editions of this manual have been mainstays of
molecular biology for nearly twenty years, with an unrivalled
reputation for reliability, accuracy, and clarity. In this new
edition, authors Joseph Sambrook and David Russell have
completely updated the book, revising every protocol and
adding a mass of new material, to broaden its scope and
maintain its unbeatable value for studies in genetics,
molecular cell biology, developmental biology, microbiology,
neuroscience, and immunology. Handsomely redesigned and
presented in new bindings of proven durability, this threevolume work is essential for everyone using today's
biomolecular techniques. The opening chapters describe
essential techniques, some well-established, some new, that
are used every day in the best laboratories for isolating,
analyzing and cloning DNA molecules, both large and small.
These are followed by chapters on cDNA cloning and exon
trapping, amplification of DNA, generation and use of nucleic
acid probes, mutagenesis, and DNA sequencing. The
concluding chapters deal with methods to screen expression
libraries, express cloned genes in both prokaryotes and
eukaryotic cells, analyze transcripts and proteins, and detect
protein-protein interactions. The Appendix is a compendium
of reagents, vectors, media, technical suppliers, kits,
electronic resources and other essential information. As in
earlier editions, this is the only manual that explains how to
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achieve success in cloning and provides a wealth of
information about why techniques work, how they were first
developed, and how they have evolved.

Since the 1996 publication of Translational Control, there
has been fresh interest in protein synthesis and
recognition of the key role of translation control
mechanisms in regulating gene expression. This new
monograph updates and expands the scope of the
earlier book but it also takes a fresh look at the field. In a
new format, the first eight chapters provide broad
overviews, while each of the additional twenty-eight has
a focus on a research topic of more specific interest. The
result is a thoroughly up-to-date account of initiation,
elongation, and termination of translation, control
mechanisms in development in response to extracellular
stimuli, and the effects on the translation machinery of
virus infection and disease. This book is essential
reading for students entering the field and an invaluable
resource for investigators of gene expression and its
control.
Diagnostic Molecular Biology describes the
fundamentals of molecular biology in a clear, concise
manner to aid in the comprehension of this complex
subject. Each technique described in this book is
explained within its conceptual framework to enhance
understanding. The targeted approach covers the
principles of molecular biology including the basic
knowledge of nucleic acids, proteins, and genomes as
well as the basic techniques and instrumentations that
are often used in the field of molecular biology with
detailed procedures and explanations. This book also
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covers the applications of the principles and techniques
currently employed in the clinical laboratory. • Provides
an understanding of which techniques are used in
diagnosis at the molecular level • Explains the basic
principles of molecular biology and their application in
the clinical diagnosis of diseases • Places protocols in
context with practical applications
The glomerulopathies are the diseases affecting the
filtering units of the kidneys. In Glomerulopathies: Cell
Biology and Immunology, the author details how recent
advances in cell biology and immunology are able to
advance our understanding such that we should be able
to ameliorate or even arrest the course of these
diseases. In addition to discussing the fundamental
concepts, the book covers recent advances pertinent to
the pharmacological and clinical management of
glomerulonephritides and diabetic nephropathy. The
book uses a blend of basic science and clinical and
experimental findings in a way that is suitable both for
trainees in medical science and professional
nephrologists.
Science is growing at a pace that exceeds our
comprehension. This is no less true of neuroscience than
any other discipline. Ambiguity about what is known and
what has been disproven confounds researchers and
hampers research planning. There are simply too many
research articles and too few hours in the day for anyone
to read all that is relevant, let alone distinguish the
reliable results from the sketchy ones. Engineering the
Next Revolution in Neuroscience explores the proposal
that we can overcome these obstacles to scientific
Page 12/20

Download Free Lab Protein Synthesis
Transcription And Translation
progress, and revolutionize neuroscience, by using a
framework to map the experimental record. With case
studies from learning and memory research, the authors
show that we can construct networks of experimental
research that make the state of our knowledge manifest.
Armed with maps of experiments, scientists can
determine more efficiently what their fields have
accomplished and where the unexplored territories still
reside.
Here is the most complete guide available to the
isolation, analysis, and synthesis of RNA. It covers
everything researchers and laboratory workers need to
know about the study of gene expression via RNA
analysis-from the theory behind the methods, to actual
problem-solving techniques. Step-by-step protocols are
presented for each method. A careful presentation of the
experimental formalities of these protocols enables
specialists and nonspecialists alike to implement the
methods easily in the laboratory. Each protocol is
accompanied by the theoretical background underlying
the experimental procedure and most chapters contain
illustrations of typical results and troubleshooting tips. A
Laboratory Guide to RNA offers a straightforward
detailed account of experimental procedures, ranging
from the isolation of RNA from a variety of cell and tissue
types, detection analysis, and quantitation using a range
of strategies, to large- and small-scale synthesis of RNA.
This unique guide not only covers established
procedures such as RNA blotting and nuclease
protection, but also the latest protocols for quantitative
PCR and differential display. Protocols addressing in situ
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hybridization are highlighted in an eight-page, full-color
section that illustrates the power of the technique for
detection of gene expression in tissues and whole
organisms. Featuring contributions from leading research
laboratories and the biotechnology field, A Laboratory
Guide to RNA: Isolation, Analysis, and Synthesis
provides all the methods required for RNA analysis. It is
the ideal laboratory guide for research scientists,
graduate students, and lab personnel who need a solid
reference on the analysis of gene expression at the RNA
level.
With its detailed description of membrane protein
expression, high-throughput and genomic-scale
expression studies, both on the analytical and the
preparative scale, this book covers the latest advances
in the field. The step-by-step protocols and practical
examples given for each method constitute practical
advice for beginners and experts alike.
The structural biology of protein-nucleic acid interactions is in
some ways a mature field and in others in its infancy. Highresolution structures of protein-DNA complexes have been
studied since the mid 1980s and a vast array of such
structures has now been determined, but surprising and novel
structures still appear quite frequently. High-resolution
structures of protein-RNA complexes were relatively rare until
the last decade. Propelled by advances in technology as well
as the realization of RNA's importance to biology, the number
of example structures has ballooned in recent years. New
insights are now being gained from comparative studies only
recently made possible due to the size of the database, as
well as from careful biochemical and biophysical studies. As a
result of the explosion of research in this area, it is no longer
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possible to write a comprehensive review. Instead, current
review articles tend to focus on particular subtopics of
interest. This makes it difficult for newcomers to the field to
attain a solid understanding of the basics. One goal of this
book is therefore to provide in-depth discussions of the
fundamental principles of protein-nucleic acid interactions as
well as to illustrate those fundamentals with up-to-date and
fascinating examples for those who already possess some
familiarity with the field. The book also aims to bridge the gap
between the DNA- and the RNA- views of nucleic acid protein recognition, which are often treated as separate fields.
However, this is a false dichotomy because protein - DNA
and protein - RNA interactions share many general principles.
This book therefore includes relevant examples from both
sides, and frames discussions of the fundamentals in terms
that are relevant to both. The monograph approaches the
study of protein-nucleic acid interactions in two distinctive
ways. First, DNA-protein and RNA-protein interactions are
presented together. Second, the first half of the book
develops the principles of protein-nucleic acid recognition,
whereas the second half applies these to more specialized
topics. Both halves are illustrated with important real life
examples. The first half of the book develops fundamental
principles necessary to understand function. An introductory
chapter by the editors reviews the basics of nucleic acid
structure. Jen-Jacobsen and Jacobsen discuss how solvent
interactions play an important role in recognition, illustrated
with extensive thermodynamic data on restriction enzymes.
Marmorstein and Hong introduce the zoology of the DNA
binding domains found in transcription factors, and describe
the combinational recognition strategies used by many
multiprotein eukaryotic complexes. Two chapters discuss
indirect readout of DNA sequence in detail: Berman and
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depth studies of CAP, while in their chapter on DNA bending
and compaction Johnson, Stella and Heiss highlight the
intrinsic connections between DNA bending and indirect
readout. Horvath lays out the fundamentals of protein
recognition of single stranded DNA and single stranded RNA,
and describes how they apply in a detailed analysis of
telomere end binding proteins. Nucleic acids adopt more
complex structures - Lilley describes the conformational
properties of helical junctions, and how proteins recognize
and cleave them. Because RNA readily folds due to the
stabilizing role of its 2'-hydroxyl groups, Li discusses how
proteins recognize different RNA folds, which include duplex
RNA. With the fundamentals laid out, discussion turns to
more specialized examples taken from important aspects of
nucleic acid metabolism. Schroeder discusses how proteins
chaperone RNA by rearranging its structure into a functional
form. Berger and Dong discuss how topoisomerases alter the
topology of DNA and relieve the superhelical tension
introduced by other processes such as replication and
transcription. Dyda and Hickman show how DNA transposes
mediate genetic mobility and Van Duyne discusses how sitespecific recombinases "cut" and "paste" DNA. Horton
presents a comprehensive review of the structural families
and chemical mechanisms of DNA nucleases, whereas Li in
her discussion of RNA-protein recognition also covers RNA
nucleases. Lastly, FerrÚ-D'AmarÚ shows how proteins
recognize and modify RNA transcripts at specific sites. The
book also emphasises the impact of structural biology on
understanding how proteins interact with nucleic acids and it
is intended for advanced students and established scientists
wishing to broaden their horizons.
The motivation for us to conceive this series of volumes on
regulation was mainly our belief that it would be fun, and at
the same time productive, to approach the subject in a way
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that differs from that of other treatises. We thought it might be
interesting and instructive for both author and reader-to
examine a particular area of investigation in a framework of
many different problems. Cutting across the traditional
boundaries that have separated the subjects in past volumes
on regulation is not an easy thing to do-not because it is
difficult to think of what interesting topics should replace the
old ones, but because it is difficult to find authors who are
willing to write about areas outside those pursued in their own
laboratories. Anyone who takes on the task of reviewing a
broad area of interest must weave together its various parts
by picking up the threads from many different laboratories,
and attempt to produce a fabric with a meaningful design.
Finding persons who are likely to succeed in such a task was
the most difficult part of our job. In the first volume of this
treatise, most of the chapters dealt with the mechanisms of
The second volume involved a somewhat regulation of gene
expression in microorganisms. broader area, spanning the
prokaryotic-eukaryotic border. Topics ranged from phage mor
phogenesis to the role of gradients in development. The last
volume-Volume 3A-con cerned hormones, as does this
volume-Volume 3B.
Physical Biology of the Cell is a textbook for a first course in
physical biology or biophysics for undergraduate or graduate
students. It maps the huge and complex landscape of cell
and molecular biology from the distinct perspective of
physical biology. As a key organizing principle, the proximity
of topics is based on the physical concepts that
Almost all molecular and cellular biology laboratories now
handle RNA and this manual is an authoritative source of
information and protocols for this purpose, from the basic to
the advanced. Required reading for every research laboratory
in the life sciences.
The Swartz lab has put much effort into understanding the
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underlying principles of E. coli-based cell-free protein
synthesis (CFPS), and the technology has developed into a
scalable, affordable platform for producing a wide range of
protein targets. Key breakthroughs have included activating
central metabolism, stabilization of critical amino acids,
controlling the redox environment to produce proteins
containing disulfide bonds, and using scale-up technologies
to produce proteins at milligram quantities. My work has
sought to expand this CFPS technology for producing
valuable and complex eukaryotic protein targets by
manipulating and optimizing the folding of these proteins in
the heterologous CFPS environment. Furthermore, I have
sought to apply these advances to specific applications of
interest. By modifying a key molecular chaperone native to
the eukaryotic endoplasmic reticulum (ER), the Hsp70-family
chaperone, BiP, soluble production was increased in CFPS
reactions for specific proteins normally secreted through this
organelle, namely those from the immunoglobulin superfamily
which includes antibodies, T-cell receptors, and many
membrane receptors. First, the functional properties of BiP
were compared to that of the E. coli Hsp70, DnaK. A fusion
protein was then constructed between BiP and the ribosomebinding portion of the E. coli protein, trigger factor, to localize
BiP to translating ribosomes. This replicated the native
function of BiP, which provides co-translational folding
assistance to nascent polypeptides. After verifying its
bioactivity, this fusion protein was utilized in CFPS reactions
to indicate that the chaperone functions of BiP are specific to
proteins normally secreted through the eukaryotic ER,
whereas DnaK demonstrates a more general chaperone
mechanism. Since the discovery that somatic cells could be
reprogrammed back to a pluripotent state through the viral
expression of a specific set of transcription factors, there has
been great interest in reprogramming using a safer and more
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clinically relevant protein-based approach. Production of
these transcription factor proteins was greatly increased by
fusing them to the C-terminus of the solubility partner, IF2
domain 1 (IF2D1). While the fusions provided marginal
benefit in molar yields using a CFPS approach, in vivo E. coli
expression produced the transcription factors in soluble form.
The fusion proteins could be purified in milligram quantities
from liter shake-flask cultures, whereas essentially no soluble
protein accumulated without the fusion partner. The
transcription factor fusions bound specifically to their
consensus DNA sequences and partially activated some of
their downstream gene targets. Another application utilizing
CFPS technology is an enhanced luciferase mutant from the
marine copepod, Gaussia princeps (GLuc). GLuc is both the
smallest and brightest known luciferase, and previous work
from our lab demonstrated that this protein could be produced
at higher volumetric yields and specific activities in CFPS
compared to conventional protein expression systems. By
mutating key residues in the Gaussia luciferase sequence,
the luminescence half-life was shown to increase over tenfold while maintaining the initial specific activity of the wildtype. This improved mutant provides a valuable imaging
agent to use in fusions and bioconjugates with other proteins
such as those that recognize cell surface markers on cancer
cells. In a final application, influenza vaccines were produced
using CFPS by isolating specific fragments of the protein
hemagglutinin (HA), a viral surface protein. Specific mutations
as well as a C-terminal trimerization domain were critical for
producing this protein fragment in both its monomeric and
native trimeric forms. By using the CFPS platform to
incorporate non-natural amino acids (nnAAs) with alkyne
functional groups, the HA proteins were covalently 'clicked' to
virus-like particles (VLPs) that had surface exposed nnAAs
with azide functionality. The VLPs provide an immunogenic
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delivery platform that efficiently traffics to lymph nodes and
allows for co-attachment of other adjuvants in addition to the
primary HA antigen. This vaccine platform was characterized
and tested in mouse models and compared to both a
standard influenza vaccine as well as free HA protein
fragments. In summary, CFPS is a valuable and robust
method of protein production for a variety of targets. My
thesis has sought to use this platform as a means to better
understand folding pathways of complex, eukaryotic proteins
and improve production of these proteins. To this end, CFPS
has been shown to be a valuable method for elucidating and
manipulating chaperone function, producing difficult proteins
with enhanced function, and as a platform to produce novel
vaccines.
This book introduces readers to basic studies on and applied
techniques involving lactic acid bacteria, including their
bioengineering and industrial applications. It summarizes
recent biotechnological advances in lactic acid bacteria for
food and health, and provides detailed information on the
applications of these bacteria in fermented foods.
Accordingly, it offers a valuable resource for researchers and
graduate students in the fields of food microbiology,
bioengineering, fermentation engineering, food science,
nutrition and health.
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