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Kinetic and Thermodynamic Contributions to an Intermolecular Mechanism of Subunit Communication: Coordination of Pyruvate Carboxylase Activity Among Spatially Distinct Active SitesLauren
Westerhold 2016 Catalysis occurring in a multifunctional enzyme at spatially distinct active sites is controlled by an array of factors, including the structure of the enzyme, ligand binding, and
productive interaction of substrates to facilitate turnover. Successful execution of the catalytic cycle is partially dependent upon the ability of spatially and functionally discrete active sites to
communicate with one another, as well as with any allosteric regulatory regions of the enzyme. This type of long-range communication typically manifests measurable effects on substrate binding or
product release. In the case of pyruvate carboxylase (PC), pyruvate binding to the carboxyl transferase (CT) domain induces translocation of the biotin carboxyl carrier (BCCP) domain and
subsequently increases the rate of Pi release in the biotin carboxylase (BC) domain. While the kinetic mechanism and structural arrangement of the PC tetramer has largely been elucidated, the
source of the intermolecular signals required to facilitate catalysis between distinct active sites remains unclear. The BC and CT domain active sites necessary to produce one oxaloacetate are
located on two separate polypeptide chains, while binding of acetyl-CoA in its pocket formed between the allosteric domain and the BC domain is required for stimulation of the overall catalytic rate.
In metabolic regulatory enzymes such as PC, it is essential to understand not only the overall mechanism of intersubunit communication, but also the thermodynamic driving forces behind each
individual ligand relationship in order to piece together the network of amino acids and subunit domains that is responsible for the dramatic stimulatory response elicited upon binding of acetyl-CoA,
the enzyme's essential allosteric activator. Ultimately, this would allow for elucidation of the molecular regulatory mechanism of PC and for subsequent development of therapeutic strategies to target
the chronic hyperglycemia associated with its uncontrolled activity in Type 2 diabetics. To address how pyruvate occupancy in the CT domain impacts the behavior of other domains, we generated
mixed hybrid tetramers using mutants of the catalytically relevant residues Glu218 (in the BC domain) and Thr882 (in the CT domain) and measured both the pyruvate carboxylation and inorganic
phosphate release activities. Our results, which compared the apparent Ka pyruvate for pyruvate-stimulated Pi release catalyzed by the T882S:E218A(1:1) hybrid tetramer to that of the wild-type and
the T882S homotetramer, were consistent with an intermolecular mechanism of subunit communication, whereby pyruvate binding at the T882S CT domain was responsible for inducing translocation
of the E218A BCCP domain within the same face of the tetramer. We also determined the thermodynamic-linkage of each ligand of PC, that is, the extent to which the presence of one bound
substrate or effector positively or negatively influences enzyme turnover in the presence of saturating and subsaturating concentrations of another. The ability of either MgATP or pyruvate to increase
the affinity of PC for the other is observed in the presence of acetyl-CoA, while this relationship is entirely lost in its absence. These results have the potential to further reveal the nature of
intersubunit communication, in that the enzyme's spatially distinct active sites, even in the presence of the preferred substrates, cannot communicate or coordinate productive catalytic coupling in the
absence of the activator. Long-term implications of this proposal include determination of the consequences of imbalanced metabolic flux, such as that observed in Type 2 Diabetes, on the regulatory
mechanism and catalytic activity of PC in the liver.
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Library of Congress Catalog: Motion Pictures and Filmstrips Library of Congress 1963
Applied and Environmental Microbiology 2007
Molecular Biology of RNA David Elliott 2011 Of RNA biology as part of a broader programme of study.
Research Centers Directory 1989 Research institutes, foundations, centers, bureaus, laboratories, experiment stations, and other similar nonprofit facilities, organizations, and activities in the United
States and Canada. Entry gives identifying and descriptive information of staff and work. Institutional, research centers, and subject indexes. 5th ed., 5491 entries; 6th ed., 6268 entries.
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Silica-based Materials for Advanced Chemical Applications Mario Pagliaro 2009-01-01 This is the first book to address the hot topic of functional silica gels and their applications. Originally used
mainly in chromatography, specialized silica gels have evolved into crucially important functional nanomaterials suitable for use in, amongst other things, chemical synthesis, analysis, purification,
surface protection and drug release. It is estimated that the world's current 1 billion dollar market for sol-gels (mostly silica-based) will grow by more than 5% per year from 2006 to 2011. Actually, as
many revolutionary products are now reaching the market, it will increase much faster. Commercial applications include glasses, paints, catalysts and fragrances. Medical uses include the delivery of

vitamins, hormones and acne treatments and the synthesis of the powerful anticancer drug, taxol. Sol-gel technology also forms the basis of the MetaChip, thanks to which potential new drugs can
be identified rapidly and simultaneously. With content relevant to both scientific and commercial viewpoints, the book will interest researchers and undergraduates as well as managers and
consultants in the chemical industry. Those from an industrial background will gain a clear picture of what this technology is all about and how it can be used to solve their specific problems. All
readers will benefit from the clear, concise style and consistent treatment of topics. The book demonstrates how chemists synthesize, from the bottom-up, tailor-made (nano)materials of immense
practical importance spanning the fields of chemistry, physics, materials science, engineering, biology and medicine. It also shows how the versatility of silica gels results from their physical and
chemical properties. An updated outlook on new commercial products, and the companies which make them, greatly adds relevance and practical value to the text.
American Book Publishing Record Cumulative, 1950-1977: Title index R.R. Bowker Company. Department of Bibliography 1978
Source Book of Enzymes John S. White 1997-07-10 Enzymes, which work as organic catalysts for chemical reactions, are of interest to a wide range of scientific disciplines. The Source Book of
Enzymes provides a worldwide listing of commercially available enzymes, offering the widest possible selection of enzyme products for specific applications. The Source Book of Enzymes answers
these important questions and many more: Where can I find a particular enzyme? What enzymes are available for purchase? How do I select the appropriate enzyme for my application? How do the
available enzymes differ from one another? What are the reaction conditions for optimum enzyme performance? Who sells the enzyme I need? The reliable research tool you will turn to again and
again With the Source Book of Enzymes you will save hours of research time once wasted on searching through catalogs and product data bulletins. This practical reference tool makes the selection
process easy by providing systematic and comparative functional information about each enzyme. Its global scope ensures that you will find the enzyme and supplier most suited to your needs and
geographical location. Students and educators; researchers in academia, industry and government; bioengineers and biotechnologists, and purchasing agents will find this an invaluable resource for
conducting competitive assessments, identifying new product trends and opportunities, identifying enzyme properties, and ordering specific enzymes.
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Biophysical Thermodynamics of Intracellular Processes Lev A. Blumenfeld 1994-05-27 This book is aimed at a large audience: from students, who have a high- school background in physics,
mathematics, chemistry, and biology, to scien- tists working in the fields of biophysics and biochemistry. The main aim of this book is to attempt to describe, in terms of physical chemistry and chemical physics, the peculiar features of "machines" having molecular dimen- sions which play a crucial role in the most important biological processes, viz. , energy transduction and enzyme catalysis.
One of the purposes of this book is to analyze the physical background of the high efficiency of molecu- lar machines functioning in the living cell. This book begins with a brief review of the subject
(Chapter 1). Macro- molecular energy-transducing complexes operate with thermal, chemical, and mechanical energy, therefore the appropriate framework to discuss the functioning of biopolymers
comes from thermodynamics and chemical kinet- ics. That is why we start our analysis with a consideration of the conventional approaches of thermodynamics and classical chemical kinetics, and
their application to the description of bioenergetic processes (Chapter 2). Critical analysis of these approaches has led us to the conclusion that the conven- tional approaches of physical chemistry to
the description of the functioning of individual macromolecular devices, in many cases, appear to be incom- plete. This prompted us to consider the general principles ofliving machinery from another
point of view.
Biocatalytic Membrane Reactors Enrico Drioli 1998-11-27 This research level reference book has been co-written by Enrico Drioli, perhaps one of the world's best known researchers into membrane
technology. The application of membrane technology to chemical transformation and molecular separation are beginning to be exploited in the pharmaceutical science and biotechnology industries,
but there is a need for researchers and students to have up-to-date literature - and this book provides it. The book will be of interest to students of chemistry, chemical engineering, pharmacy and
biotechnology.
Peterson's Annual Guides to Graduate Study 1983
Biochemie kompakt für Dummies John T. Moore 2015-10-09 Der schnelle Überblick für Schüler, Studenten und jeden, den es sonst noch interessiert Stehen Sie auf Kriegsfuß mit der Biochemie?
Diese ganzen Formeln und Reaktionen sind überhaupt nicht Ihr Ding, aber die nächste Prüfung steht vor der Tür? Kein Problem! Biochemie kompakt für Dummies erklärt Ihnen das Wichtigste, was
Sie über Biochemie wissen müssen. Sie warden so einfach wie möglich und so komplex wie nötig in die Welt der Kohlenhydrate, Lipide, Proteine, Nukleinsäuren, Vitamine, Hormone und Co.
eingeführt. So leicht und kompakt kann Biochemie sein.
Carolina Tips 1981
American Communication in a Global Society Glen Fisher 1987 This popular text takes a hard look at the effect of U.S. communications worldwide and points to the trends and new factors that will be
crucial to effective U.S. policy in future international interaction. From popular culture to the news media to public diplomacy, this book examines the growing problems the U.S. must face at the
international level. The book addresses the much less-noted public communication content and the trends in the international environment that affect the impact and consequences of the
communication substance that passes international boundaries. It articulates as issues agenda for people in both public and private institutions concerned with policies and programs in public
diplomacy, news and information flow, educational exchange, or the role of images and perceptions in world affairs.
The Secretary's Annual Report to Congress United States. Department of Energy 1991
Science Books & Films 1980
Advances in Enzymology and Related Areas of Molecular Biology Eric J. Toone 2010-04-30 Advances in Enzymology and Related Areas of Molecular Biology covers the advances in enzymology,
explaining the behavior of enzymes and how they can be utilized to develop novel drugs, synthesize known and novel compounds, and understand evolutionary processes.
Fundamentals of Enzyme Kinetics Athel Cornish-Bowden 2004-01-01 In this new edition of Fundamentals of Enzyme Kinetics all of the text has been thoroughly revised to explain concepts even
more clearly, some of the material is reorganized into a more logical sequence, and there are many additions throughout the book. In particular, the important topic of irreversible inhibition is now
covered in more detail than it was in previous editions, and there is a fuller discussion of methods for studying fast reactions. A novel feature is the inclusion of brief biographical sketches of ten of the

scientists who developed our understanding and knowledge of enzyme catalysis. There are numerous new bibliographical references to take account of developments over recent years. There is no
pretence of an encyclopaedic approach, but instead the emphasis is on the principles of enzyme kinetics, and especially on explaining these principles as simply and accurately as possible, so that
readers will be well equipped to take the subject as far as they need.
Molecular Heterogeneous Catalysis Rutger A. van Santen 2006-03-10 An integrated approach to the molecular theory of reaction mechanism in heterogeneous catalysis, largely based on the
knowledge among the growing theoretical catalysis community over the past half century, and covering all major catalytic systems. The authors develop a general conceptual framework, including indepth comparisons with enzyme catalysis, biomineralisation, organometallic and coordination chemistry. A chapter dedicated to molecular electrocatalysis addresses the molecular description of
reactions at the liquid-solid interphase, while studies range from a quantum-chemical treatment of individual molecular states to dynamic Monte-Carlo simulations, including the full flexibility of the
many-particle systems. Complexity in catalysis is explained in chapters on self-organization and self-assembly of catalysts, and other sections are devoted to evolutionary, combinatorial techniques
as well as artificial chemistry.
The Annual Guides to Graduate Study 1973
Thermodynamics and Kinetics for the Biological Sciences Gordon G. Hammes 2000-06-26 Gain a working knowledge of thermodynamics and kinetics with a minimum of mathematics-a guide for
individuals in the biological sciences An understanding of thermodynamics and kinetics is essential for researchers investigating molecular phenomena in diverse disciplines, including bioorganic
chemistry, medicinal chemistry, biochemistry, pharmaceuticals, and biology. The use of these physical chemistry tools in the biological sciences has exploded over the past fifteen years, but the
majority of works on thermodynamics and kinetics require mathematical expertise beyond that of many researchers in the field. Presenting a highly accessible introduction to thermodynamics and
kinetics, Thermodynamics and Kinetics for the Biological Sciences employs a minimum of mathematics, assuming only a basic calculus background, while treating a wide range of topics in a logical
and easy-to-follow style. All principles and concepts are clearly illustrated through the use of relevant applications and examples from the biological sciences, and explanations are further enhanced
with problems and up-to-date references. Written by a world-renowned authority on biochemical kinetics, this remarkable book also features an easy-to-understand statistical development of entropy
and a more extensive coverage of chemical kinetics and ligand binding to macromolecules than is usually found in books of this kind. Readers will acquire a working knowledge of thermodynamics
and kinetics that they can readily apply to biological systems and use for exploring the scientific literature.
Identification and Characterization of Novel Cellulases from Dissosteira Carolina (Orthoptera: Acrididae) and Molecular Cloning and Expression of an Endo-beta- 1,4-glucanase from Tribolium
Castaneum (Coleoptera: Tenebrionidae) Jonathan Duran Willis 2009 Cellulosic ethanol holds great potential as biofuel due to its sustainability and renewability, yet recalcitrance of cellulosic
feedstocks prevents cost-efficient ethanol production. Enzymatic catalysis of lignocellulosic biomass has the greatest biotechnological potential for cost reductions to the production process. Even
though numerous cellulolytic enzymes have been identified in bacteria, plant, and fungi, insects remain as a fairly unexplored prospecting resource. Many insects, either via endogenously or
symbiotically derived enzymes, use cellulose as substrate for their energetic needs. Novel cellulases from insects may have the potential to be more efficient than alternative enzymes in the
conversion of cellulose to fermentable sugars due to their optimized activity in the highly reducing and extreme pH conditions found in some insect digestive systems. In this work we present data
characterizing cellulolytic activity in the grasshopper Dissosteira carolina L. (Orthoptera: Acrididae) and the red flour beetle, Tribolium castaneum Herbst (Coleoptera: Tenebrionidae). After a
screening for cellulolytic activity in insect populations from the East Tennessee region, D. carolina was selected due to relatively high cellulolytic activity compared to documented effective insect
cellulolytic species. Cellulolytic activity in digestive fluids from gut and head from juvenile and adult stages of D. carolina was measured and an active cellulolytic protein profile demonstrated
comparable activities amongst life stages. Partial protein sequences that match those identified from insect and microbial cellulases were obtained from purified 43-kDa and 45-kDa cellulases from D.
carolina head digestive fluids. Although unsuccessful, attempts were made to purify and clone these enzymes for recombinant expression. Our research on D. carolina is the first report on the
purification of endoglucanase activity in a grasshopper species. Availability of the T. castaneum genome allowed for homology searches using reported insect cellulases to identify a predicted
cellulase. We cloned the full-length cDNA for this enzyme and named it TcEG1 (for T. castaneum endo-glucanase-1). TcEG1 was heterologously expressed in bacterial and insect cell culture
systems and its activity against cellulose substrates and thermostability measured. Cloning of a cellulase gene from T. castaneum adds to the collection of reported insect cellulases and
demonstrates the advantage of using genomic resources for protein discovery.
Peterson's Guide to Graduate Programs in the Biological Sciences 1997 Peterson's Guides Staff 1997-01-05 Graduate students depend on this series and ask for it by name. Why? For over 30
years, it's been the only one-stop source that supplies all of their information needs. The new editions of this six-volume set contain the most comprehensive information available on more than 1,500
colleges offering over 31,000 master's, doctoral, and professional-degree programs in more than 350 disciplines. New for 1997 -- Non-degree-granting research centers, institutes, and training
programs that are part of a graduate degree program. Five discipline-specific volumes detail entrance and program requirements, deadlines, costs, contacts, and special options, such as distance
learning, for each program, if available. Each Guide features "The Graduate Adviser", which discusses entrance exams, financial aid, accreditation, and more. The only source that covers nearly
4,000 programs in such areas as oncology, conservation biology, pharmacology, and zoology.
Kinetics for the Life Sciences H. Gutfreund 1995-09-14 This book introduces the reader to the kinetic analysis of a wide range of biological processes at the molecular level. It shows that the same
approach can be used to resolve the number of steps for a wide range of systems including enzyme reactions, muscle contraction, visual perception, and ligand binding. The author discusses the
methods for characterizing these steps in chemical terms. Firmly rooted in theory, a wide range of examples and experimental techniques are introduced as well. A historical approach is used to
demonstrate the development of the theory and experimental techniques of kinetic analysis in biology.
Molybdenum Eric Reeves Braithwaite 1994 Molybdenum is an element with an extremely rich and interesting chemistry having very versatile applications in various fields of human activity. It is used
extensively in metallurgical applications. Because of their anti-wear properties, molybdenum compounds find wide applications as lubricants - particularly in extreme or hostile environmental
situations. Many molybdates and heteropolymolybdates are white and therefore used as pigments. In addition, they are non-toxic and act as efficient corrosion inhibitors and smoke suppressants.
Hydroprocessing of petroleum is one of the largest industries employing heterogeneous catalysts. Molybdenum catalysts have shown great promise in the liquefaction of coal and this may develop

into one of its most important catalytic uses. The use of molybdenum compounds in homogeneous catalysis is also significant. Three important classes of molybdenum compounds in the solid state
are reviewed, viz., oxides, sulphides and halides. The role of molybdenum in inorganic catalysis and enzymes receives prominent mention because of their impact on the progress of science and
technology. Further biochemical and enzymic factors are discussed in separate chapters and their reaction to agriculture and animal husbandry. A new classification of covalent compounds which
abandons the traditional oxidation state concept allows a powerful approach to the organisation of the complex and rich chemistry of molybdenum. Dramatic colour diagrams of abundances of
molybdenum compounds provide broad insights into the important features and trends in the chemistry of molybdenum including reactivity and mechanism. The book is intended for use mainly as a
research monograph by the many workers who may encounter molybdenum chemistry or who are looking for its application and potential uses in different technological fields. However, it will also
serve as an advanced text for university lecturers and postgraduate students interested in inorganic, physical and industrial chemistry, chemical technology or biochemistry and biotechnology.
The Study of Enzyme Mechanisms Eugene Zeffren 1973 Basic text at the senior and graduate levels in such courses as enzyme chemistry, enzymology, and mechanistic enzymology, and as
supplementary reading in courses on bioorganic mechanism and bioorganic chemistry.
Enzyme Kinetics Alejandro G. Marangoni 2002-11-15 Practical Enzyme Kinetics provides a practical how-to guide for beginning students, technicians, and non-specialists for evaluating enzyme
kinetics using common software packages to perform easy enzymatic analyses.
Energy Research Abstracts 1991
Mass Spectrometry in Biophysics Igor A. Kaltashov 2005-04-21 The first systematic summary of biophysical mass spectrometry techniques Recent advances in mass spectrometry (MS) have pushed
the frontiers of analytical chemistry into the biophysical laboratory. As a result, the biophysical community's acceptance of MS-based methods, used to study protein higher-order structure and
dynamics, has accelerated the expansion of biophysical MS. Despite this growing trend, until now no single text has presented the full array of MS-based experimental techniques and strategies for
biophysics. Mass Spectrometry in Biophysics expertly closes this gap in the literature. Covering the theoretical background and technical aspects of each method, this much-needed reference offers
an unparalleled overview of the current state of biophysical MS. Mass Spectrometry in Biophysics begins with a helpful discussion of general biophysical concepts and MS-related techniques.
Subsequent chapters address: * Modern spectrometric hardware * High-order structure and dynamics as probed by various MS-based methods * Techniques used to study structure and behavior of
non-native protein states that become populated under denaturing conditions * Kinetic aspects of protein folding and enzyme catalysis * MS-based methods used to extract quantitative information on
protein-ligand interactions * Relation of MS-based techniques to other experimental tools * Biomolecular properties in the gas phase Fully referenced and containing a helpful appendix on the physics
of electrospray mass spectrometry, Mass Spectrometry in Biophysics also offers a compelling look at the current challenges facing biomolecular MS and the potential applications that will likely shape
its future.
Carolina Science and Math Carolina Biological Supply Company 2003
Films and Other Materials for Projection Library of Congress 1975
Catalysis in Chemistry and Enzymology William P. Jencks 1987-01-01 Exceptionally clear coverage of mechanisms for catalysis, forces in aqueous solution, carbonyl- and acyl-group reactions,
practical kinetics, more.
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