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Problem solving is central to the teaching and learning of chemistry at secondary, tertiary and
post-tertiary levels of education, opening to students and professional chemists alike a whole
new world for analysing data, looking for patterns and making deductions. As an important
higher-order thinking skill, problem solving also constitutes a major research field in science
education. Relevant education research is an ongoing process, with recent developments
occurring not only in the area of quantitative/computational problems, but also in qualitative
problem solving. The following situations are considered, some general, others with a focus on
specific areas of chemistry: quantitative problems, qualitative reasoning, metacognition and
resource activation, deconstructing the problem-solving process, an overview of the working
memory hypothesis, reasoning with the electron-pushing formalism, scaffolding organic
synthesis skills, spectroscopy for structural characterization in organic chemistry, enzyme
kinetics, problem solving in the academic chemistry laboratory, chemistry problem-solving in
context, team-based/active learning, technology for molecular representations, IR spectra
simulation, and computational quantum chemistry tools. The book concludes with
methodological and epistemological issues in problem solving research and other perspectives
in problem solving in chemistry.
Divided into two parts, the book begins with a pedagogical presentation of some of the basic
theory, with chapters on biochemical reactions, diffusion, excitability, wave propagation and
cellular homeostasis. The second, more extensive part discusses particular physiological
systems, with chapters on calcium dynamics, bursting oscillations and secretion, cardiac cells,
muscles, intercellular communication, the circulatory system, the immune system, wound
healing, the respiratory system, the visual system, hormone physiology, renal physiology,
digestion, the visual system and hearing.
What every neuroscientist should know about the mathematical modeling of excitable cells.
Combining empirical physiology and nonlinear dynamics, this text provides an introduction to
the simulation and modeling of dynamic phenomena in cell biology and neuroscience. It
introduces mathematical modeling techniques alongside cellular electrophysiology. Topics
include membrane transport and diffusion, the biophysics of excitable membranes, the gating
of voltage and ligand-gated ion channels, intracellular calcium signalling, and electrical bursting
in neurons and other excitable cell types. It introduces mathematical modeling techniques such
as ordinary differential equations, phase plane, and bifurcation analysis of single-compartment
neuron models. With analytical and computational problem sets, this book is suitable for life
sciences majors, in biology to neuroscience, with one year of calculus, as well as graduate
students looking for a primer on membrane excitability and calcium signalling.
The Organic Chemistry of Enzyme-Catalyzed Reactions is not a book on enzymes, but rather
a book on the general mechanisms involved in chemical reactions involving enzymes. An
enzyme is a protein molecule in a plant or animal that causes specific reactions without itself
being permanently altered or destroyed. This is a revised edition of a very successful book,
which appeals to both academic and industrial markets. Illustrates the organic mechanism
associated with each enzyme-catalyzed reaction Makes the connection between organic
reaction mechanisms and enzyme mechanisms Compiles the latest information about
molecular mechanisms of enzyme reactions Accompanied by clearly drawn structures,
schemes, and figures Includes an extensive bibliography on enzyme mechanisms covering the
last 30 years Explains how enzymes can accelerate the rates of chemical reactions with high
specificity Provides approaches to the design of inhibitors of enzyme-catalyzed reactions
Categorizes the cofactors that are appropriate for catalyzing different classes of reactions
Shows how chemical enzyme models are used for mechanistic studies Describes catalytic
antibody design and mechanism Includes problem sets and solutions for each chapter Written
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in an informal and didactic style
Ideal for those studying biochemistry for the first time, this proven book balances scientific
detail with readability and shows you how principles of biochemistry affect your everyday life.
Designed throughout to help you succeed (and excel!), the book includes in-text questions that
help you master key concepts, end-of-chapter problem sets grouped by problem type that help
you prepare for exams, and state-of-the art visuals that help you understand key processes
and concepts. In addition, visually dynamic Hot Topics cover the latest advances in the field,
while Biochemical Connections demonstrate how biochemistry affects other fields, such as
health and sports medicine. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
This text covers the field of steady-state kinetics from basic principles to the control of the multienzyme systems which constitute metabolic pathways. Emphasis is placed on the
interpretation of the kinetic behaviour of enzyme-catalyzed reactions in terms of mechanisms.
Algorithms are developed which can be implemented in computer programs for the derivation
of equations. The treatment of steady-state enzyme kinetics is extended to allosteric enzymes
and subunit interactions in polymeric enzymes. Principles are presented which provide for
mathematical analysis of the control of multi-enzyme systems. Problems are included at the
end of each chapter and their solutions are found at the end of the book. This book will be a
useful text for advanced undergraduates and graduate students taking courses in enzyme
chemistry and enzyme kinetics.
Textbook outling concepts of molecular science

A signature feature of living organisms is their ability to carry out purposeful
actions by taking stock of the world around them. To that end, cells have an
arsenal of signaling molecules linked together in signaling pathways, which
switch between inactive and active conformations. The Molecular Switch
articulates a biophysical perspective on signaling, showing how allostery—a
powerful explanation of how molecules function across all biological
domains—can be reformulated using equilibrium statistical mechanics, applied to
diverse biological systems exhibiting switching behaviors, and successfully unify
seemingly unrelated phenomena. Rob Phillips weaves together allostery and
statistical mechanics via a series of biological vignettes, each of which
showcases an important biological question and accompanying physical analysis.
Beginning with the study of ligand-gated ion channels and their role in problems
ranging from muscle action to vision, Phillips then undertakes increasingly
sophisticated case studies, from bacterial chemotaxis and quorum sensing to
hemoglobin and its role in mammalian physiology. He looks at G-protein coupled
receptors as well as the role of allosteric molecules in gene regulation. Phillips
concludes by surveying problems in biological fidelity and offering a speculative
chapter on the relationship between allostery and biological Maxwell demons.
Appropriate for graduate students and researchers in biophysics, physics,
engineering, biology, and neuroscience, The Molecular Switch presents a unified,
quantitative model for describing biological signaling phenomena.
Far more than a comprehensive treatise on initial-rate and fast-reaction kinetics,
this one-of-a-kind desk reference places enzyme science in the fuller context of
the organic, inorganic, and physical chemical processes occurring within enzyme
active sites. Drawing on 2600 references, Enzyme Kinetics: Catalysis & Control
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develops all the kinetic tools needed to define enzyme catalysis, spanning the
entire spectrum (from the basics of chemical kinetics and practical advice on rate
measurement, to the very latest work on single-molecule kinetics and
mechanoenzyme force generation), while also focusing on the persuasive power
of kinetic isotope effects, the design of high-potency drugs, and the behavior of
regulatory enzymes. Historical analysis of kinetic principles including advanced
enzyme science Provides both theoretical and practical measurements tools
Coverage of single molecular kinetics Examination of force generation
mechanisms Discussion of organic and inorganic enzyme reactions
Biological structure and the chemistry of proteins; Bionergetics and the chemistry
of metabolims; Storage and expression of genetic information.
Welcome to your study of enzyme kinetics, the subject that underlies all
enzymology, which in turn underlies all aspects of biochemistry. This text will give
you an introduction to a wide range of topics that constitute the modern enzyme
kinetics. This textbook is directed at graduate students in biochemistry,
chemistry, and life sciences, for advanced courses in enzyme kinetics,
enzymology, and enzyme chemistry. For this reason, the whole book is
organized in a systematic and scholarly fashion. It is unlikely that the student will
be expected to cover everything in the text, but in a later career she or he may
find it an invaluable reference for topics that are needed in practice. The
concepts, definitions and detailed algebra of enzyme kinetics are laid out in
accurate detail. For that reason, this textbook can also serve as a handbook for
enzyme kinetics for research workers in the field. The research worker will find it
a useful source, which can be used for solving the daily experimental problems in
the laboratory. The preparation of the manuscript for this book was under the
constant surveillance of W. Wallace Cleland, Professor of Chemical Science at
the University of Wisconsin in Madison, and one of the founders of modern
enzyme kinetics. Without his help and advice, this bookwould not be possible.
Several versions of the manuscript were constantly corrected and improved by
Svetlana Professor of Biochemistry at the University of Novi Sad.
Enzyme biocatalysis is a fast-growing area in process biotechnology that has
expanded from the traditional fields of foods, detergents, and leather applications
to more sophisticated uses in the pharmaceutical and fine-chemicals sectors and
environmental management. Conventional applications of industrial enzymes are
expected to grow, with major opportunities in the detergent and animal feed
sectors, and new uses in biofuel production and human and animal therapy. In
order to design more efficient enzyme reactors and evaluate performance
properly, sound mathematical expressions must be developed which consider
enzyme kinetics, material balances, and eventual mass transfer limitations. With
a focus on problem solving, each chapter provides abridged coverage of the
subject, followed by a number of solved problems illustrating resolution
procedures and the main concepts underlying them, plus supplementary
questions and answers. Based on more than 50 years of teaching experience,
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Problem Solving in Enzyme Biocatalysis is a unique reference for students of
chemical and biochemical engineering, as well as biochemists and chemists
dealing with bioprocesses. Contains: Enzyme properties and applications;
enzyme kinetics; enzyme reactor design and operation 146 worked problems and
solutions in enzyme biocatalysis.
The Problems Book helps students appreciate the ways in which experiments
and simple calculations can lead to an understanding of how cells work by
introducing the experimental foundation of cell and molecular biology. Each
chapter reviews key terms, tests for understanding basic concepts, and poses
research-based problems. The Problems Book has be
Fundamentals of Receptor, Enzyme, and Transport Kinetics is the first book to
pull together the most important topics in receptor, enzyme, and transport
kinetics into a concise, easy-to-use format. Numerous equations are included,
and key equations are graphed. For each graphed equation, important features
are carefully explained. The book is organized so that simple material is
presented first, providing a firm foundation on which to cover the advanced topics
which appear later. Terminology used throughout the book is consistent with that
used in scientific literature, and concepts are explained using analogies from
daily life. The book also features two important appendices that will be
particularly useful learning tools. The first appendix outlines all of the key
equations from the text and indicates their use. The second appendix is a set of
sample calculation problems and their solutions. Fundamentals of Receptor,
Enzyme, and Transport Kinetics is an excellent text/reference for
pharmacologists, biological chemists, experimental biologists, neurochemists,
neurotoxicologists, physiologists, and toxicologists. It is also suitable as a
graduate-level text in pharmacology and medical pharmacology.
Taken as a whole, this series covers all major fields of application for commercial
sensors, as well as their manufacturing techniques and major types. As such the
series does not treat bulk sensors, but rather places strong emphasis on
microsensors, microsystems and integrated electronic sensor packages. Each of
the individual volumes is tailored to the needs and queries of readers from the
relevant branch of industry. A review of applications for point-of-care diagnostics,
their integration into portable systems and the comfortable, easy-to-use sensors
that allow patients to monitor themselves at home. The book covers such
advanced topics as minimal invasive surgery, implantable sensors and
prostheses, as well as biocompatible sensing.
Enzyme Kinetics and Mechanism is a comprehensive textbook on steady-state
enzyme kinetics. Organized according to the experimental process, the text
covers kinetic mechanism, relative rates of steps along the reaction pathway, and
chemical mechanism—including acid-base chemistry and transition state
structure. Practical examples taken from the literature demonstrate theory
throughout. The book also features numerous general experimental protocols
and how-to explanations for interpreting kinetic data. Written in clear, accessible
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language, the book will enable graduate students well-versed in biochemistry to
understand and describe data at the fundamental level. Enzymologists and
molecular biologists will find the text a useful reference.
This CD-ROM edition of Silverman's Organic Chemisry of Drug Design and Drug
Action, Second Edition reflects the significant changes in the drug industry in
recent years, using an accessible interactive approach. This CD-ROM integrates
the author's own PowerPoint slides, indexed and linked to the book pages in PDF
format. The three-part structure includes an all-electronic text with full-text search
capabilites and nearly 800 powerpoint slides. This is a unique and powerful
combination of electronic study guide and full book pages. Users can hyperlink
seamlessly from the main text to key points and figures on the outline and back
again. It serves as a wonderful supplement for instructors as well as a fully
integrated text and study aid for students. * Three-part package includes 1)
powerpoint, 2) integrated powerpoint and pdf-based text, and 3) fully searchable
PDF-based text with index * Includes new full-color illustrations, structures,
schemes, and figures as well as extensive chapter problems and exercises *
User-friendly buttons transition from overview (study-guide) format to
corresponding book page and back with the click of a mouse * Full-text search
capabality an incomparable tool for researchers seeking specific references
and/or unindexed phrases
Problem Solving in Enzyme BiocatalysisJohn Wiley & Sons
Technological Developments in Networking, Education and Automation includes
a set of rigorously reviewed world-class manuscripts addressing and detailing
state-of-the-art research projects in the following areas: Computer Networks:
Access Technologies, Medium Access Control, Network architectures and
Equipment, Optical Networks and Switching, Telecommunication Technology,
and Ultra Wideband Communications. Engineering Education and Online
Learning: including development of courses and systems for engineering,
technical and liberal studies programs; online laboratories; intelligent testing
using fuzzy logic; taxonomy of e-courses; and evaluation of online courses.
Pedagogy: including benchmarking; group-learning; active learning; teaching of
multiple subjects together; ontology; and knowledge management. Instruction
Technology: including internet textbooks; virtual reality labs, instructional design,
virtual models, pedagogy-oriented markup languages; graphic design
possibilities; open source classroom management software; automatic email
response systems; tablet-pcs; personalization using web mining technology;
intelligent digital chalkboards; virtual room concepts for cooperative scientific
work; and network technologies, management, and architecture. Coding and
Modulation: Modeling and Simulation, OFDM technology , Space-time Coding,
Spread Spectrum and CDMA Systems. Wireless technologies: Bluetooth ,
Cellular Wireless Networks, Cordless Systems and Wireless Local Loop,
HIPERLAN, IEEE 802.11, Mobile Network Layer, Mobile Transport Layer, and
Spread Spectrum. Network Security and applications: Authentication
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Applications, Block Ciphers Design Principles, Block Ciphers Modes of
Operation, Electronic Mail Security, Encryption & Message Confidentiality,
Firewalls, IP Security, Key Cryptography & Message Authentication, and Web
Security. Robotics, Control Systems and Automation: Distributed Control
Systems, Automation, Expert Systems, Robotics, Factory Automation, Intelligent
Control Systems, Man Machine Interaction, Manufacturing Information System,
Motion Control, and Process Automation. Vision Systems: for human action
sensing, face recognition, and image processing algorithms for smoothing of high
speed motion. Electronics and Power Systems: Actuators, Electro-Mechanical
Systems, High Frequency Converters, Industrial Electronics, Motors and Drives,
Power Converters, Power Devices and Components, and Power Electronics.
Fundamentals of Enzyme Kinetics details the rate of reactions catalyzed by
different enzymes and the effects of varying the conditions on them. The book
includes the basic principles of chemical kinetics, especially the order of a
reaction and its rate constraints. The text also gives an introduction to enzyme
kinetics - the idea of an enzyme-substrate complex; the Michaelis-Menten
equation; the steady state treatment; and the validity of its assumption. Practical
considerations, the derivation of steady-state rate equations, inhibitors and
activators, and two-substrate reactions are also explained. Problems after the
end of each chapter have also been added, as well as their solutions at the end
of the book, to test the readers' learning. The text is highly recommended for
undergraduate students in biochemistry who wish to study about enzymes or
focus completely on enzymology, as most of the mathematics used in this book,
which have been explained in detail to remove most barriers of understanding, is
elementary.
Kinetic studies of enzyme action provide powerful insights into the underlying
mechanisms of catalysis and regulation. These approaches are equally useful in
examining the action of newly discovered enzymes and therapeutic agents.
Contemporary Enzyme Kinetics and Mechanism, Second Edition presents key
articles from Volumes 63, 64, 87, 249, 308 and 354 of Methods in Enzymology.
The chapters describe the most essential and widely applied strategies. A set of
exercises and problems is included to facilitate mastery of these topics. The book
will aid the reader to design, execute, and analyze kinetic experiments on
enzymes. Its emphasis on enzyme inhibition will also make it attractive to
pharmacologists and pharmaceutical chemists interested in rational drug design.
Of the seventeen chapters presented in this new edition, ten did not previously
appear in the first edition. Transient kinetic approaches to enzyme mechanisms
Designing initial rate enzyme assay Deriving initial velocity and isotope exchange
rate equations Plotting and statistical methods for analyzing rate data
Cooperativity in enzyme function Reversible enzyme inhibitors as mechanistic
probes Transition-state and multisubstrate inhibitors Affinity labeling to probe
enzyme structure and function Mechanism-based enzyme inactivators Isotope
exchange methods for elucidating enzymatic catalysis Kinetic isotope effects in
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enzyme catalysis Site-directed mutagenesis in studies of enzyme catalysis
Enzyme kinetics has undergone very rapid growth and development during the past
fifteen years and has been well received by the biochemical community. A cursory
glance at the current biochem ical literature reveals the increasing popularity of enzyme
ki netics1 yet, there are very few books available to guide the enzymologist who wishes
to conduct kinetic experiments. This monograph was undertaken to provide the
fledgling kineticist with an outline of contemporary initial rate enzyme kinetics. A large
portion of the material contained in this book is presented in a second-year, graduatelevel course in biochemistry at Iowa State University. I have found that the presentation
in this course has enabled students without a strong background in math ematics to
undertake initial rate studies at the research bench. The monograph obviously is more
comprehensive than any course could be, and should permit similar accomplishment.
As the title implies, the major emphasis of this monograph is on initial rate enzyme
kinetics. I considered at length the advis ability of including chapters on integrated rate
equations and on the theory and application of rapid reaction kinetics, such as rapidmixing stopped-flow, and temperature-jump kinetics. These, however, are topics that
would require a good deal of space to develop if they were to be helpful to the beginner.
This book introduces fundamental concepts in kinetics that relate to system biology.
The text is suitable for junior/senior undergraduates and graduates who need access to
information relevant to modeling biochemical pathways.
This book is ideal for use in a one-semester introductory course in physical chemistry
for students of life sciences. The author's aim is to emphasize the understanding of
physical concepts rather than focus on precise mathematical development or on actual
experimental details. Subsequently, only basic skills of differential and integral calculus
are required for understanding the equations. The end-of-chapter problems have both
physiochemical and biological applications.
Selected Methods in Enzymology: Contemporary Enzyme Kinetics and Mechanism
provides an introduction to enzyme kinetics and mechanism at an intermediate level.
This book covers a variety of topics, including temperature effects in enzyme kinetics,
cryoenzymology, substrate inhibition, enol intermediates enzymology, and heavy-atom
isotope effects. Organized into 19 chapters, this book begins with an overview of
derivation of rate equations as an integral part of the effective usage of kinetics as a
tool. This text then examines the practical aspects of initial rate enzyme assay. Other
chapters consider the basic procedures used in making decisions concerning kinetic
mechanisms from initial-rate data. This book discusses as well the various aspects of
both the theoretical background and the applications. The final chapter deals with the
importance of achieving proficiency in formulating quantitative relationships describing
enzyme behavior. This book is a valuable resource for students and research workers.
Enzymologists and chemists will also find this book useful.
The range of courses requiring a good basic understanding of chemical kinetics is
extensive, ranging from chemical engineers and pharmacists to biochemists and
providing the fundamentals in chemistry. Due to the wide reaching nature of the subject
readers often struggle to find a book which provides in-depth, comprehensive
information without focusing on one specific subject too heavily. Here Dr Margaret
Wright provides an essential introduction to the subject guiding the reader through the
basics but then going on to provide a reference which professionals will continue to dip
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in to through their careers. Through extensive worked examples, Dr Wright, presents
the theories as to why and how reactions occur, before examining the physical and
chemical requirements for a reaction and the factors which can influence these. *
Carefully structured, each chapter includes learning objectives, summary sections and
problems. * Includes numerous applications to show relevance of kinetics and also
provides plenty of worked examples integrated throughout the text.
"Uses mathematics to explore the properties and behavior of biological
molecules"--From publisher's description.
Annotation "Thermodynamics and kinetics (i.e., chemical interactions) are extremely
important concepts for pharmaceutical scientists to understand since the "drug
selection process", that is, the process used by pharmaceutical companies to discover
and develop marketable drugs, is totally dependent upon these theories. While both
theories are important, kinetic models describing complex chemical and biological
processes provide a unifying theory for all phases of the discovery and development of
drugs. Unfortunately, in most textbooks the mathematical descriptions necessary to
develop a deeper understanding of kinetic models are omitted. This is primarily done
such that the underlying chemistry and biochemistry principles are not obscured by the
"mathematical maze" that is generated from these models. As a result many chemists
and biologists veer rapidly away from thermodynamics and kinetics. For some
scientists, this can lead to confusion on how to apply these models to real-life
situations. For example, many enzyme kinetic models are formulated as rate equations.
Since experimentally measurements typically determine concentrations and rarely
determines rates directly, confusion arises on how to apply kinetic models. In this case,
either the model is integrated to give a description of the concentration course of the
enzyme reaction or the data is differentiated (i.e., the process of determining rates) by
measuring tangents to the reaction curves at zero time. The level of mathematical skills
required to solve kinetic models is minimal for anyone who has studied college level
algebra and calculus. Thus, the objective of this book is to present a brief review of
thermodynamics and kinetics followed by a detailed step-by-step approach in
developing and solving kinetic models for complex chemical and biological processes.
The book focuses on building a solid mathematical foundation of enzyme kinetic
models by systematically evolving simple uni- and bi-molecular models to enzyme
models. Applications for some of these kinetic models are generated from
pharmaceutical examples and a selection of problems is presented at the end of each
chapter. This elementary approach has been intentionally selected to keep the book at
a self-explanatory level. It is anticipated that the reader will be able to follow the
mathematical operations and in the process develop a deeper understanding of kinetic
models and an improved ability to interpret kinetic parameters. The book is restricted to
solution chemical kinetics and does not deal with the theories of chemical reactions,
gas-phase reactions, experimental kinetic methods and so on. There are many
excellent chemical kinetic textbooks available for those interested in these topics. The
solution chemical kinetics materials for the book were obtained from literature papers
and several books on physical chemistry and enzyme kinetics. The ideas from these
sources have been hopefully reinterpreted in a style that is well matched to those
pharmaceutical scientists that do not have a comprehensive knowledge of kinetic
models and the mathematical skills to solve them. Chapter 1 presents a general
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overview to thermodynamic and kinetic principals and theory. In Section i, an overview
to the scope of the book is presented. A brief review of mathematical fundamentals
used in the book (Section ii) and kinetic and thermodynamic principals are present
(Section iii and iv). A glossary of symbols and abbreviation used throughout the book is
presented in Section v. Chapter 2 describes the basic theory of first-order kinetic
models. These types of mathematical models are used for irreversible (Section I) and
reversible (Section II) rearrangement reactions and some examples are presented to
illustrate their applications to drug discovery. Chapter 3 describes second-order
irreversible (Section III) and reversible (Section IV) dimerization reactions while Chapter
4 describes second-order irreversible (Section V) and reversible.

It's the second half of the twenty-first century. The advent of the next industrial
revolution has brought forth a new series of automation - machines that can
perform any task safer, faster, better, and cheaper than any human ever could.
With their introduction, unemployment levels soar, trade collapses, and the world
falls into ruin. China becomes a closed state, Germany remains the only nation in
Europe to retain stability, and the role of the United States government shifts
primarily into a position of humanitarian aid for its own citizens. With this vast
computational ability, however, comes a new possibility: artificial emulation of
human consciousness, and with it, the creation of IEBs. These non-human
citizens roam the streets, interact with the people that came before them, and
work to determine their meaning. Their existence alone is enough to change the
face of mankind forever.
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.
This book is concerned with a quantitative analysis of dynamic behavior of
various enzymatic reaction systems by computer simulation. The authors and
coworkers have been engaged in cooperative research since 1975, seeking to
clarify the catalytic and regulatory characteristics of enzymatic reactions in vivo
and control mechanisms suitable for enzyme technology. Rather than "enzyme
kinetics" generally known in enzymol· ogy, this research has employed an
approach called "enzyme dynamics" which concentrates on the exact schematic
representation of an actual reac tion mechanism, derivation of rate equation on
the basis of the scheme, and computer simulation of its dynamic behavior
(numerical solution of the rate equation and explanation of kinetic and regulatory
properties of the enzymatic reaction). A rate equation representing the behavior
of enzymatic reactions is gen erally expressed by a set of nonlinear differential
equations. The analytic solution of rate equations is therefore impossible in
general, making it necessary to introduce some approximations in order to
analyze the exper· imental data in enzyme kinetics. For example, under an
assumption of excess substrate against enzyme in a closed system, we
commonly use the linear approximation for the early period of reaction, the quasisteady state approximation based on putative maintenance of steady state in en
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zyme species, and the rapid-equilibrium approximation assuming instantane ous
equilibration in complex formation and between complexes. The kinetic
characteristics obtained by these approximations do not always reflect the
dynamic behavior of actual enzymatic reactions.
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