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Systems techniques are integral to current research in molecular cell biology, and
system-level investigations are often accompanied by mathematical models.
These models serve as working hypotheses: they help usto understand and
predict the behavior of complex systems. This book offers an introduction to
mathematical concepts and techniques needed for the construction and
interpretation of models in molecular systems biology. It is accessible to upper-
level undergraduate or graduate students in life science or engineering who have
some familiarity with calculus, and will be a useful reference for researchers at
al levels.

Thefirst four chapters cover the basics of mathematical modeling in molecular
systems biology. The last four chapters address specific biological domains,
treating modeling of metabolic networks, of signal transduction pathways, of
gene regulatory networks, and of electrophysiology and neuronal action
potentials. Chapters 3--8 end with optional sections that address more specialized
modeling topics. Exercises, solvable with pen-and-paper calculations, appear
throughout the text to encourage interaction with the mathematical techniques.
More involved end-of-chapter problem sets require computational software.
Appendixes provide areview of basic concepts of molecular biology, additional
mathematical background material, and tutorials for two computational software
packages (XPPAUT and MATLAB) that can be used for model simulation and
analysis.
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Systems techniques are integral to current research in molecular cell biology, and system-level investigations
are often accompanied by mathematical models. These models serve as working hypotheses: they help usto
understand and predict the behavior of complex systems. This book offers an introduction to mathematical
concepts and techniques needed for the construction and interpretation of modelsin molecular systems
biology. It is accessible to upper-level undergraduate or graduate studentsin life science or engineering who
have some familiarity with calculus, and will be a useful reference for researchers at al levels.

The first four chapters cover the basics of mathematical modeling in molecular systems biology. The last
four chapters address specific biological domains, treating modeling of metabolic networks, of signal
transduction pathways, of gene regulatory networks, and of electrophysiology and neuronal action potentials.
Chapters 3--8 end with optional sections that address more specialized modeling topics. Exercises, solvable
with pen-and-paper calculations, appear throughout the text to encourage interaction with the mathematical
techniques. More involved end-of-chapter problem sets require computational software. Appendixes provide
areview of basic concepts of molecular biology, additional mathematical background material, and tutorials
for two computational software packages (XPPAUT and MATLAB) that can be used for model simulation
and analysis.
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Editorial Review
Review

With the emergence of systems biology and synthetic biology, thereis acritical need for accessible
educational materials for engineers, physicists, and mathematicians who are interested in molecular biology,
aswell asfor molecular biologists who are interested in mathematical biology. Brian Ingalls beautifully
addresses this need in providing us with an easy-to-read textbook that can serve as the basis for
undergraduate classes, graduate classes, and summer courses and workshops.

(Jim Collins, HHMI, Boston University and Harvard University)

There is no question about Brian Ingalls's expertise in thisfield. He is an excellent teacher, and this book
accessibly conveys the important aspects of rather complicated mathematical concepts. | very much
recommend Mathematical Modeling in Systems Biology to students in combined quantitative/life sciences
COUrses.

(Zoltan Szallasi, Department of Systems Biology, Technical University of Denmark; and Children's
Hospital Boston, Harvard Medical School)

Brian Ingalls has done a great job. This book will have a major impact on systems biology undergraduate and
graduate courses and will be of great help to those moving from an engineering, physics, and mathematics
background to systems biology.

(Diego di Bernardo, University of Naples Federico 11, Italy)
About the Author

Brian P. Ingallsis Assaciate Professor in the Departments of Applied Mathematics, Biology, and Chemical
Engineering at the University of Waterloo, Canada. He is the coeditor of Control Theory and Systems
Biology (MIT Press, 2010).

Users Review
From reader reviews:
Sylvia Healey:

The book Mathematical Modeling in Systems Biology: An Introduction (MIT Press) can give more
knowledge and information about everything you want. Why must we leave a very important thing like a
book Mathematical Modeling in Systems Biology: An Introduction (MIT Press)? A number of you have a
different opinion about e-book. But one aim that book can give many details for us. It is absolutdly right.
Right now, try to closer using your book. Knowledge or facts that you take for that, you can give for each
other; you can share all of these. Book Mathematical Modeling in Systems Biology: An Introduction (MIT
Press) has simple shape but you know: it has great and large function for you. Y ou can appearance the



enormous world by open up and read areserve. So it is very wonderful.

Randy Johnson:

This Mathematical Modeling in Systems Biology: An Introduction (MIT Press) book isjust not ordinary
book, you have it then the world isin your hands. The benefit you obtain by reading this book is actually
information inside this e-book incredible fresh, you will get info which is getting deeper you actually read a
lot of information you will get. Thiskind of Mathematical Modeling in Systems Biology: An Introduction
(MIT Press) without we know teach the one who studying it become critical in considering and analyzing.
Don't become worry Mathematical Modeling in Systems Biology: An Introduction (MIT Press) can bring if
you are and not make your bag space or bookshelves become full because you can have it inside your lovely
laptop even cell phone. This Mathematical Modeling in Systems Biology: An Introduction (MIT Press)
having good arrangement in word in addition to layout, so you will not feel uninterested in reading.

Corinna Edwards:

Now aday folkswho Living in the era exactly where everything reachable by connect to the internet and the
resources inside it can be true or not need people to be aware of each info they get. How people have to be
smart in obtaining any information nowadays? Of course the answer then is reading a book. Examining a
book can help individuals out of this uncertainty Information specially this Mathematical Modeling in
Systems Biology: An Introduction (MIT Press) book because book offers you rich info and knowledge. Of
course the data in this book hundred % guarantees there is no doubt in it you know.

Regina Hash:

Many people said that they feel weary when they reading areserve. They are directly felt that when they get
a half areas of the book. Y ou can choose typically the book Mathematical Modeling in Systems Biology: An
Introduction (MIT Press) to make your current reading isinteresting. Y our own skill of reading proficiency
is developing when you just like reading. Try to choose simple book to make you enjoy you just read it and
mingle the impression about book and reading through especially. It isto beinitially opinion for you to like
to open up abook and study it. Beside that the guide Mathematical Modeling in Systems Biology: An
Introduction (MIT Press) can to be anewly purchased friend when you're really feel alone and confuse with
what must you're doing of these time.
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