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Cyanabacteria Biotechnology Cambridge University Press
Transcriptome Analysis, by Frank Stahl, Bernd Hitzmann, Kai Mutz, Daniel

Landgrebe, Miriam L Ubbecke, Cornelia Kasper, Johanna Walter und Thomas
Scheper Transcriptome Data Analysis for Cell Culture Processes, by Marlene
Castro-Mel chor, Huong L e und Wei-Shou Hu Modeling Metabolic Networks
for Mammalian Cell Systems: General Considerations, Modeling Strategies,
and Available Tools, by Ziomara P. Gerdtzen Metabolic Flux Analysisin
Systems Biology of Mammalian Cells, by Jens Niklas und Elmar Heinzle
Advancing Biopharmaceutical Process Development by System-Level Data
Analysis and Integration of Omics Data, by Jochen Schaub, Christoph
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Clemens, Hitto Kaufmann und Torsten W. Schulz Protein Glycosylation and
Its Impact on Biotechnology, by Markus Berger, Matthias Kaup und
Véronigue Blanchard Protein Glycosylation Control in Mammalian Cell
Culture: Past Precedents and Contemporary Prospects, by Patrick Hossler
Modeling of Intracellular Transport and Compartmentation, by Uwe Jandt
und An-Ping Zeng Genetic Aspects of Cell Line Development from a
Synthetic Biology Perspective, by L. Botezatu, S. Sievers, L. Gama-Norton,
R. Schucht, H. Hauser und D. Wirth.

Bioprocessing for Value-Added Products from Renewable Resources
Springer

llustrating techniques in model development, signal processing, data
reconciliation, process monitoring, quality assurance, intelligent real-
time process supervision, and fault detection and diagnosis, Batch
Fermentation offers valuable simulation and control strategies for batch
fermentation applications in the food, pharmaceutical, and chemical
industries. The book provides approaches for determining optimal
reference trajectories and operating conditions; estimating final product
quality; modifying, adjusting, and enhancing batch process operations;
and designing integrated real-time intelligent knowledge-based systems
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for process monitoring and fault diagnosis.

23rd European Symposium on Computer Aided
Process Engineering Springer

This volume consists of 52 peer-reviewed papers,
presented at the International Conference on
Sustainable Design and Manufacturing (SDM-19) held
in Budapest, Hungary in July 2019. Leading-edge
research into sustainable design and manufacturing
aims to enable the manufacturing industry to grow by
adopting more advanced technologies, and at the same
time improve its sustainability by reducing its
environmental impact. The topic includes the
sustainable design of products and services; the
sustainable manufacturing of all products; energy
efficiency in manufacturing; innovation for eco-
design; circular economy; industry 4.0; industrial
metabolism; automotive and transportation systems.
Application areas are wide and varied. The book will
provide an excellent overview of the latest
developments in the Sustainable Design and
Manufacturing Area.

Metabolic Engineering in the Post Genomic Era CRC Press
Computer-aided process engineering (CAPE) plays a key design
and operations role in the process industries, from the molecular
scale through managing complex manufacturing sites. The
research interests cover a wide range of interdisciplinary
problems related to the current needs of society and industry.
ESCAPE 23 brings together researchers and practitioners of
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computer-aided process engineering interested in modeling,
simulation and optimization, synthesis and design, automation
and control, and education. The proceedings present and
evaluate emerging as well as established research methods and
concepts, as well as industrial case studies. Contributions from
the international community using computer-based methods in
process engineering Reviews the latest developments in process
systems engineering Emphasis on industrial and societal
challenges

Concepts in Plant Metabol om cs Metabolic
Engi neeri ngMet abol i c engineering is a new
field with applications in the production of
chem cals, fuels, materials,

phar maceutical s, and nedicine at the genetic
| evel . The field s novelty is in the

synt hesi s of nol ecul ar bi ol ogy techni ques
and the tools of mathenatical analysis,
which allow rational selection of targets
for genetic nodification through
nmeasurenments and control of netabolic
fluxes. The objective is to identify
specific genetics or environnental
mani pul ations that result in inprovenents in
yield and productivities of biotechnol ogical
processes. Key features of the book are

pat hway i ntegration and the focus on
nmetabolic flux as a fundanental determ nant
of cell physiology. The book keeps
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mat hemati cal conplexity to a mninmum and
provides a gl ossary of biological ternms to
facilitate use of the book by a broader
spectrum of readers. A web page exists to
communi cat e updates of the codes and
homewor k probl ens. Key Features *
Denonstrates netabolic engineering in action
w t h nunerous exanpl es of pat hway

nodi fication * Includes nethods for

i dentifying key enzynes in netabolic
networ ks * Contains a conprehensive review
of netabolic biochemstry * D scusses

nmet abolic regul ation at the gene, enzyne,
operon, and cell levels * Explains concepts
of stoichionetry, kinetics, and

t her rodynam cs of netabolic pathways *

M nimzes mat hematical conplexity * Links to
a Wb page to communi cate updates of the

sof tware code and honmewor k probl ensMet abolic
Engi neeri ng

Christina Snol ke, who recently devel oped a
novel way to churn out |arge quantities of
drugs fromgenetically nodified brewer's
yeast, is regarded as one of the nost
brilliant m nds in bionedical engineering.
In this handbook, she brings together

pi oneering scientists from dozens of
disciplines to provide a conplete record of
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acconpl i shnent

I n metab

Batch Fernmentation Artech House

Systens Metabol i c Engineering is changi ng the way
m crobial cell factories are designed and optim zed
for industrial production. Integrating systens

bi ol ogy and bi ot echnol ogy with new concepts from
synt heti ¢ bi ol ogy enabl es the gl obal anal ysis and
engi neering of m croorgani sns and bi oprocesses at
super efficiency and versatility otherw se not
accessi ble. Wthout doubt, systens netabolic

engi neering is a major driver towards bio-based
production of chem cals, materials and fuels from
renewabl es and thus one of the core technol ogi es of
gl obal green growth. In this book, Christoph
Wttmann and Sang- Yup Lee have assenbled the world
| eaders on systens netabolic engineering and cover
the full story — from genones and networks via

di scovery and design to industrial inplenmentation
practises. This book is a conprehensive resource
for students and researchers from academ a and

i ndustry interested in systens netabolic
engineering. It provides us with the fundanments to
targeted engi neering of mcrobial cells for
sust ai nabl e bi o-production and stinul ates those who
are interested to enter this exiting research
field.

Protein Engi neering John Wley & Sons

Learn nore about foundational and advanced
topics in netabolic engineering in this
conprehensi ve resource edited by leaders in
the field Metabolic Engineering: Concepts
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and Applications delivers a one-stop resourcedevel opnent The different nodes of anal ysis,

for readers seeking a conplete description
of the concepts, nodels, and applications of
nmet abol i ¢ engineering. This guide offers
practical insights into the netabolic

engi neering of major cell lines, including

E. Coli, Bacillus and Yarrow a Lipolytica,
and organi sns, including human, animal, and
plant). The distinguished editors also offer

readers resources on m crobi one engi neering
and the use of netabolic engineering in

bi orenedi ation. Witten in tw parts,

Met abol i ¢ Engi neering begins with the
essential nodels and strategies of the
field, Iike Flux Bal ance Analysis,
Quantitative Flux Analysis, and Proteone
Constrai ned Models. It also provides an
overview of topics |ike Pathway Design,

Met abol om cs, and Genone Editing of Bacteria
and Eukarya. The second part contains

I nsi ghtful descriptions of the practical
applications of netabolic engineering,

I ncl udi ng specific exanples that shed Ii ght
on the topics within. In addition to
subjects like the netabolic engineering of
animal s, humans, and plants, you Il learn
nore about: Metabolic engineering concepts
and a historical perspective on their
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i ncl udi ng flux bal ance anal ysis and
gquantitative flux analysis An illum nating
and conpl ete di scussion of the

t her nrodynam cs of netabolic pathways The
Genone architecture of E. coli, as well as
genone editing of both bacteria and eukarya
An in-depth treatnent of the application of
nmet abol i ¢ engi neering techni ques to

organi sns i ncludi ng corynebacteri al,
baci | | us, and pseudonobnas, and nore Perfect
for students of biotechnol ogy, bioengi neers,
and bi ot echnol ogi sts, Metabolic Engi neering:
Concepts and Applications also has a pl ace
on the bookshel ves of research institutes,
bi ot echnol ogi cal institutes and i ndustry

| abs, and university libraries. It's
conprehensive treatnent of all relevant
nmet abol i ¢ engi neeri ng concepts, nodels, and

applications will be of use to practicing

bi ot echnol ogi sts and bi oengi neers who w sh
to solidify their understanding of the
field.

Met abol i ¢ Engi neering Oxford University Press
Thi s book exam nes the value of the
Saccharomyces genus in areas of agriculture and
pharmaceuticals. It includes seven chapters in
two sections: “Agricultural and
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Bi ot echnol ogi cal Applications” and “Medi cal
Phar maceuti cal Applications.” The chapters cover
such topics as netabolic engi neering of S.

cerevi siae using CRI SPR-Cas9. technology to
produce bi opharmaceuticals, fruit juice
fermentation for antioxidant activity,
action of indigenous S. cerevisiae, the
per f ormance of Saccharonyces as an antiviral

m croorgani smfor panden c di seases, application
of yeast to study DNA repair and damage

tol erance on cell cycle division, how calorie
restriction can support the anti-aging process
usi ng yeast buddi ng cells, and secondary
metabolites fromsS. cerevisiae with anticancer
activity.

Encycl opedia of Chenical Processing Garland Sci ence
M crobi ome Met abolic Pat hways and Di sease provides
insight into the interaction of mcrobial netabolic
pat hways in the human body and the inpact these can
have on a variety of diseases. By anal yzing these
pat hways t he book seeks to investigate how t hese

nmet abol i ¢ processes can be targeted and mani pul at ed
in order to treat various disorders and di seases.
Topi cs covered in the book include m crobial
shi ki mat e pat hways, protein biosynthesis,

trypt ophan netabolites, m crobione netabolic
engi neering, fecal mcrobiota transpl antati on,
virul ence factors. Additionally, a variety of
conditions are covered, such as disorders
associated wth netabolic syndrones, serotonin
syndronmes, Al zheiner’s di sease, and Covi d- 19,

node of

and
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and providing a detail ed overview of how netabolic

pat hways of m crobi onme can inpact health and di sease
in the human body. Explores mcrobial nmetabolic

pat hways in the human body and inplications for

di sease I nvestigates specific steps involved in

met abolic reactions in the human m crobi one,

i ncl udi ng shi ki mat e pat hways and tryptophan pat hways
Considers a variety of diseases and di sorders, such
as Al zheimer’ s di sease, netabolic syndrones, Crohn’s
di sease and Covi d-19 I ncludes analysis of various
am no acids and enzynes in mcrobial and human cells
and how these can inpact health

Pat hway Analysis and Optim zation in

Met abol i ¢ Engi neering John Wley & Sons

Thi s book covers the state-of-the-art
research on nol ecul ar bi ol ogy assays and

nol ecul ar techni ques enabl ed or enhanced by
mcrofluidic platforns. Topics covered

I ncl ude mcrofluidic nethods for cellular
separations and single cell studies, droplet-
based approaches to study protein expression
and forensics, and mcrofluidic in situ
hybri di zation for RNA anal ysis. Key

nol ecul ar bi ol ogy studi es using nodel
organisns are reviewed in detail. This is an
| deal book for students and researchers in

the mcrofluidics and nol ecul ar bi ol ogy
fields as well as engineers working in the
bi ot echnol ogy i ndustry. This book al so:
Revi ews exhaustively the | atest techniques
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for single-cell genetic, epigenetic,

net abol om ¢, and proteom ¢ anal ysis

Il lustrates mcrofluidic approaches for

I nverse netabolic engineering, as well as
anal ysis of circul ating exosones Broadens
readers’ understanding of mcrofluidics
convecti on-based PCR technol ogy,

m crofluidic RNA-seq, and mcrofluidics for

robust nobil e di agnhostics

Saccharonyces John Wley & Sons

Met abolic engineering is a rapidly evolving field
that is being applied for the optim zation of many
different industrial processes. In this issue of
Advances in Biochem cal Engi neering/Bi ot echnol ogy,
devel opnments in different areas of netabolic

engi neering are reviewed. The contributions discuss
t he application of nmetabolic engineering in the

i mprovenent of yield and productivity - illustrated
by am no acid production and the production of

novel conpounds - in the production of polyketides
and extension of the substrate range - and in the
engi neering of S. cerevisiae for xylose netabolism
and the inprovenent of a conplex biotransformation
process.

M cr obi al
& Sons
This first volunme of the Metabolic Pat hway
Engi neeri ng Handbook provi des an overvi ew of
net abol i ¢ pat hway engineering with a | ook

towards the future. It discusses cellul ar

Met abol i sm and Di sease John W1 ey
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met aboli sm including transport processes

i nside the cell and energy generating
reactions, as well as rare netabolic
conversions. This volune al so expl ores

bal ances and reaction

Met hods i n Bioengi neeri ng Academ c Press

The Horizon Scientific Press titles focus on
hi gh-1evel m crobi ol ogy and nol ecul ar

bi ol ogy topics. Witten by internationally
renowned and highly respected | eaders in the
field, titles in this series conprise of
revi ew manual s, practical manuals, and
reference texts for research scientists,

bi osci ence professionals and graduate
students. Engineering living cells continues
to pose i mense chall enges to the
researcher. In fact many bi oengi neers have
only just started to appreciate the full
extent of the hierarchical control used by
living systens: upon attenpts to increase
the activity of a "rate-limting" step, the
mul tiple feedbacks at the netabolic,
signaling and genetic levels result in the
rate limting step shifting to el sewhere in
t hat pathway or even to el sewhere in the
whol e organi sm The advent of full-force
genonm cs shoul d enabl e preventing this
response, however, it has been difficult for
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researchers to know where to turn for of whole cell nodels, silicon cells, and

gui dance. This book ains to help the reader coordinate nmanipulation of nultiple genes
understand and deal with the plasticity of [ Chapters 12-15]). A chapter on future
living cell factories and to turn the perspectives directs further devel opnents of
plasticity into the desired rather than the the field in the near future. Metabolic
adverse direction. The book brings together Engineering in the Post Genom c Erais an

all the recent, nost inportant breakthroughs essential reading for everyone with an

in this exciting field: Internationally Interest in engineering living cells
renowned key scientists have revi ewed each I ncl udi ng: Metabolic egni neers,

topic in detail. In the Introduction, the bi oengi neers, biotechnol ogi sts, nol ecul ar
editors give an overvi ew of new approaches bi ol ogi sts, and pharnmaceuti cal and

and spell out what the engineer and the bi ot echnol ogy conpani es.

I ndustry may now really begin to aimfor; M crofluidic Methods for Mol ecul ar Biol ogy

t hey even adapt the definition of nmetabolic CRC Press

engineering to befit the post-genomcs era. Now presented in |arge fornmat, the new

QO her topics included are: the experinental Schmd is the ideal priner in biotechnol ogy.
approaches necessary to understand cellular The two-page | ayout with one page being a

regulation at all of its hierarchical full color figure and the opposite page

| evel s, including proteom cs [Chapter 2], bei ng expl anatory text is the ideal

nmet abol om cs [ Chapter 3] and fl uxom cs conbi nati on between rapid visual - based

[ Chapter 4]; new tools that help netabolic | earning with in depth information.

engi neering [Chapters 5-7]; nodeling of The Metabol i c Pat hway Engi neering Handbook, Two
living cells, e.g. finding metabolic Vol ume Set CRC Press

. Bi ot echnol ogy is one of the nmjor technol ogi es of
pathways [ Chapter 8] and conparing the the twenty-first century. Its wide-ranging, nulti-

act ua! and predicted use_ of these in livi n_g di sciplinary activities include reconbi nant DNA
organi snms such as E. coli and Corynebacteria echni ques, cloning and the application of

[ Chapters 9, 10]; the optim zation of cell m crobi ol ogy to the production of goods from bread
factories as production organisns (e.g., use to antibiotics. In this new edition of the textbook
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Basi ¢ Bi ot echnol ogy, biol ogy and bi oprocessi ng
topics are uniquely conbined to provide a conplete
overvi ew of bi otechnol ogy. The fundanent al
principles that underpin all biotechnology are

expl ained and a full range of exanples are discussed
to show how these principles are applied; from
starting substrate to final product. A distinctive
feature of this text are the discussions of the
publ i c perception of biotechnology and the business
of bi otechnol ogy, which set the science in a broader
context. This conprehensive textbook is essenti al
reading for all students of biotechnol ogy and
applied m crobiology, and for researchers in

bi ot echnol ogy i ndustri es.

Bacterial Cellular Metabolic Systens El sevier
The nmetabolic regulation of a cell systemis of
critical inportance in systens biology, and a
robust nodel of these nechanisns is essentia

In predicting the effects on the netabolism of
both the cul ture environnent and the knockout

of specific genes. Bacterial cellular nmetabolic
systens focuses on this highly topical subject
inrelation to culture environnment and provides
a detailed analysis fromgene level to

met abolic | evel regulation, as well as offering
a di scussion of the nost recent nodelling
approaches. The book begins with an

I ntroduction to netabolic nmechanisns and to the
met abolic regulation of a cell, before noving
on to discussing the action of gl obal

regulators in response to a specific culture

Page 8/10

envi ronnment .

The second half of the book

exam nes conventional flux bal ance anal ysis and
its applications, 13Cnetabolic flux analysis,
and the effect of a specific gene knockout on

t he net aboli sm Conprehensive account of

nmet abolic regulation via global regulators in
response to changes in the culture environnent
Basic formulation of 13C-netabolic flux analysis
based on 13C-| abelling experinents Systens

bi ol ogy approach for the nodelling and conputer
sinmulation of the main netabolic pathways of a
cell system

Met abolic Engi neering for Bioprocess

Conmerci alization Springer Science & Business Mdia
Met abol i ¢ engi neeri ng has been devel oped over the
past 20 years to becone an inportant tool for

rati onal engineering of mcroorgani sns. This book
has a particular interest in the nmethods and
applications of netabolic engineering to inprove
the production and yield of a variety of
nmetabolites in mcroorgani sns. The overall goal is
to achi eve a better understanding of netabolismin
di fferent m croorgani sns, and provide a rational
basis to reprogram m croorgani sns for inproved

bi ochem cal production. This book brings together
contributions fromleading researchers at the
cutting edge of these topics. The subject matter is
divided into two sections. The first section deals
Wi th novel and energi ng nethods for redesigning

m croorgani snms exploiting systens biol ogy and gene
regul ati on. The second di scusses practical aspects
of netabolic engineering for over production of a
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vari ety of valuable chem cals and materials by operations, starting with a qualitative

fermentation. _ description noting the significance and
Met abol i ¢ Engi neering CRC Press general application of the unit operation.
Thi s book provides an introductory text for They then illustrate the scientific

under graduat e and graduate students who are

I nterested in conprehensive biological systens. . . .
The authors offer a broad overview of the field reqU|red nathenat!cal.theory, and flnally,
usi ng key exanpl es and typical approaches to describe the applications of the theory in
experi nental design. The volune begins with an €nNglneering practice, with an enphasis on

application of the operation, devel op the

i ntroduction to systenms biol ogy and then design and scal eup. Unique to this text is a
details experinmental onics tools. O her chapter dedicated to bi oseparati ons process
sections introduce the reader to chall enging desi gn and economi cs, in which a process
conput ati onal approaches. The final sections sinmular, SuperPro Designer® is used to
provide ideas for theoretical and nodeling anal yze and eval uate the production of three
optim zation in system c biol ogi cal researches. i nportant biol ogi cal products. Newto this
The book is an indispensabl e resource, second edition are updated di scussions of

providing a first glinpse into the state-of-the-
art in systens biol ogy.

Reprogranmm ng M crobi al Metabolic Pat hways

El sevi er

Desi gned for undergraduates, graduate
students, and industry practitioners,

Bi oseparati ons Science and Engi neering fills
acritical need in the field of

bi oseparations. Current, conprehensive, and
conci se, it covers bioseparations unit
operations in unprecedented depth. In each oremier text in the field.

of t_he chapters, the aut ho_rs_ use a_ Basi ¢ Bi ot echnol ogy Springer Science & Business
consi stent nethod of explaining unit MVedi a

nonent anal ysis, conputer sinulation,

menbr ane chr omat ogr aphy, and evaporati on,
anong others, as well as revised problem
sets. Unique features include basic

I nformati on about bioproducts and

engi neering analysis and a chapter with

bi osepar ati ons | aboratory exerci ses.

Bi osepar ati ons Sci ence and Engi neering is

| deal for students and professionals worKking
I n or studying bioseparations, and is the
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Met abolic flux analysis is a useful tool for reduce uncertainty on | abeling neasurenents.

met abol i sm characterization and verification of
genetic nodification effects; it is a support for
deci si ons on bi ot echnol ogi cal process inprovenent.
Commer ci al production of biodegradabl e pol yners,
specifically pol yhydroxyal kanoates PHAs, is
restricted by production costs, which may be cut by
increasing yield fromsubstrate to product, since
carbon source for PHAs production accounts up to 50%
of the total production costs; additionally, in
Pseudononas sp. LMF046 the experinental yield is
bet ween 60-70% of theoretical maxi numyield. This
wor k presents netabolic pathways identification,
flux quantification and analysis on this strain,
enpl oyi ng position isotoponer bal anci ng and
measurenents of | abeling patterns in the pol yner by
GC-MS. Initial results —using [1-13C| gl ucose-all ow
to rul e out carbohydrate catabolism by EMP pat hway,
whereas final ones —using a m xture of

[ U-13C] gl ucose and natural glucose— allowto
estimate fraction of glucose netabolized by ED and
PP pat hways. Metabolic network includes eight
intracel lular netabolite and 324 i sotoponer

bal ances, and it is solved in 1.3 seconds in a Core
i5 PC. Sensitivity analysis shows inclusion of
carbon natural |abeling inproves the prediction. The
estimated ratio for sugar netabolisminto PP and ED
pat hways, 1.35:0.55, that corresponds to 77% of the
theoretical yield, |eads to the conclusion that the
gl ucose netabolismin |arger proportion by the

Pent oses pathway is the nmain reason for a | ow yield.
The probl em has been sol ved satisfactorily, and a
sensitivity analysis shows that it is necessary to
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