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Recent technological advances have enabled comprehensive determination of the
molecular composition of living cells. The chemical interactions between many
of these molecules are known, giving rise to genome-scale reconstructed
biochemical reaction networks underlying cellular functions. M athematical
descriptions of the totality of these chemical interactions lead to genome-scale
models that allow the computation of physiological functions. Reflecting these
recent developments, this textbook explains how such quantitative and
computable genotype-phenotype relationships are built using a genome-wide
basis of information about the gene portfolio of atarget organism. It describes
how biological knowledge is assembled to reconstruct biochemical reaction
networks, the formulation of computational models of biological functions, and
how these models can be used to address key biological questions and enable
predictive biology. Developed through extensive classroom use, the book is
designed to provide students with a solid conceptual framework and an
invaluable set of modeling tools and computational approaches.
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Recent technologica advances have enabled comprehensive determination of the molecular composition of
living cells. The chemical interactions between many of these molecules are known, giving rise to genome-
scale reconstructed biochemical reaction networks underlying cellular functions. Mathematical descriptions
of the totality of these chemical interactions lead to genome-scale models that allow the computation of
physiological functions. Reflecting these recent developments, this textbook explains how such quantitative
and computable genotype-phenotype relationships are built using a genome-wide basis of information about
the gene portfolio of atarget organism. It describes how biological knowledge is assembled to reconstruct
biochemical reaction networks, the formulation of computational models of biological functions, and how
these models can be used to address key hiological questions and enable predictive biology. Devel oped
through extensive classroom use, the book is designed to provide students with a solid conceptual framework
and an invaluable set of modeling tools and computational approaches.
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Editorial Review

Review

"One of the defining challenges of systems biology is to determine the structures and mechanisms by which
complex networks of genes, proteins and metabolites control cell processes and molecular dynamics.
Bernhard Palsson is aleading pioneer in constructing and analyzing genome-scale models of such networks.
Here Palsson offers students an insider's guided tour of the concepts, principles and techniques underlying
this emerging field. The book is brilliantly laid out and offers professors well-structured, much-needed
material for a graduate-level course in systems biology and network science.”

James J. Callins, Massachusetts I nstitute of Technology, Broad I nstitute and Wyss I nstitute

"Thisisareal tour de force. With enormous clarity, Bernhard Palsson sets out the what, why and how of
network and systems biology, and of the important role of genome-wide reconstructions - especially, to date,
of metabolism - in redlising it ... thisis amasterful survey of the field by one of itsleading practitioners. The
development is nicely logical ... If you are interested in network biology at al, then this book isfor you."
Douglas Kéll, University of Manchester

"Systems Biology is an excellent resource for familiarizing researchers and students with the process of
reconstructing genome-scale metabolic models and the types of data needed. A number of thorough studies
are included that shed light on arange of queries that genome-scale models are well suited to answer. In
addition to models, a number of algorithmic techniques are described for analyzing models and inferring
organizational principles of metabolism or ways to re-engineer them. A great teaching and reference
resource!"

Costas Maranas, Pennsylvania State University

"... avery important and novel contribution to the systems biology literature. The field of systemsbiology is
till in the phase of being defined as an independent field with a clear curriculum, but Palsson gives his very
clear contributions to this. His definition of the paradigm of systems biology as components, networks,
computer models and physiology is clearly explained and linked to educational modules, educational values
and specific prerequisites. Thus, not only is he providing afantastic novel textbook that enables teaching
about network reconstruction and analysis, but he is also clearly defining this as the core of systems biology.
| am therefore confident that the very well thought through structure of this textbook, where the reader is
introduced to the different layers of network reconstruction and analysis, will be widely used for teaching
systems biology worldwide."

Jens Nielsen, Chalmers University of Technology

"Bernhard Palsson is the leading pioneer of genome-scale models in biology today, and this book provides a
beautiful view into his unique and powerful brand of systems biology. What lies in these pagesis a masterful
synthesis of a cohesive mathematical framework for representing biological processes that ties directly to
experimental biology. While centered on metabolism - the powerhouse of the cell - this book teaches
approaches that can be universally applied across all biochemical processes. This book will be atremendous
resource for students and researchers alike, and will help drive applications ranging from the environment to
human health."

Nathan Price, Institute for Systems Biology

"[This textbook] offers atruly authoritative treatment of genome-scale systems hiology modelling. [1t]



covers all aspects of this rapidly growing field from theory to basic and applied uses, also detailing open
challenges with an emphasis on the multitude of constraint-based approaches by which phenotypic behavior
can be inferred from biochemical wiring diagrams. The book is generoudly illustrated by figures and despite
its great depth and breadth, it remains readily accessible ... researchers [will find it] a go-to guide for many
years to come."

Balézs Papp, Biological Research Centre, Hungarian Academy of Sciences

About the Author

Bernhard O. Palsson is the Galletti Professor of Bioengineering and Professor of Pediatrics at the University
of California, San Diego. For amost 30 years, his research has focused on the development of large-scale
models of biological functions and their use to solve basic and applied problemsin the life sciences. He has
authored three previous textbooks.

Users Review
From reader reviews:
Donna Bradford:

Have you spare time for any day? What do you do when you have more or little spare time? Y ep, you can
choose the suitable activity for spend your time. Any person spent their spare time to take a stroll, shopping,
or went to the Mall. How about open or maybe read a book entitled Systems Biology: Constraint-Based
Reconstruction and Analysis? Maybe it is to become best activity for you. Y ou realize beside you can spend
your time along with your favorite's book, you can more intelligent than before. Do you agree with their
opinion or you have some other opinion?

Josette Roscoe:

The book Systems Biology: Constraint-Based Reconstruction and Analysis give you a sense of feeling enjoy
for your spare time. Y ou need to use to make your capable alot more increase. Book can being your best
friend when you getting pressure or having big problem using your subject. If you can make studying a book
Systems Biology: Constraint-Based Reconstruction and Analysisto be your habit, you can get considerably
more advantages, like add your capable, increase your knowledge about many or al subjects. It is possible to
know everything if you like open and read a book Systems Biology: Constraint-Based Reconstruction and
Analysis. Kinds of book are several. It means that, science reserve or encyclopedia or other folks. So , how
do you think about this reserve?

Nick Gulbranson:

Precisely why? Because this Systems Biology: Constraint-Based Reconstruction and Analysisis an
unordinary book that the inside of the guide waiting for you to snap the idea but latter it will jolt you with the
secret the ideainside. Reading this book close to it was fantastic author who all write the book in such
remarkable way makes the content inside of easier to understand, entertaining technique but still convey the
meaning fully. So, it isgood for you for not hesitating having this anymore or you going to regret it. This
amazing book will give you alot of advantages than the other book get such as help improving your
expertise and your critical thinking means. So , still want to delay having that book? If | ended up you | will
go to the book store hurriedly.



Neil Nilsson:

Many people spending their time frame by playing outside having friends, fun activity along with family or
just watching TV all day every day. Y ou can have new activity to spend your whole day by examining a
book. Ugh, do you consider reading a book will surely hard because you have to use the book everywhere? It
okay you can have the e-book, bringing everywhere you want in your Cell phone. Like Systems Biology:
Constraint-Based Reconstruction and Analysis which is getting the e-book version. So , why not try out this
book? Let's view.
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