


[image: Cover Page]





Table of Contents


	Cover

	Related Titles





	Title Page

	Copyright





	Preface

	Volume 1

	Chapter 1: Synthetic Biology: Implications and Uses

	1 Introduction

	2 DNA Assembly and Modification

	3 Modular Parts and Circuits

	4 Spatial Regulation

	5 The Synthetic Cell

	6 Societal Challenges Posed by Synthetic Biology

	7 Concluding Remarks

	Acknowledgments

	References









	Part I: Biological Basis

	Chapter 2: The Emergence of the First Cells

	1 Introduction

	2 Origin of Prebiotic Metabolism and Compartments

	3 Origin of Extant Cells

	4 Conclusion

	References





	Chapter 3: Regulation of Gene Expression

	1 Introduction

	2 Regulation of Gene Expression in Prokaryotes

	3 Regulation of Gene Expression in Eukaryotes

	4 RNA Splicing

	5 Role of microRNAs (miRNAs) in the Regulation of Gene Expression

	6 Chromatin Structure and the Control of Gene Expression

	7 Epigenetic Control of Gene Expression

	8 Gene Regulation by Hormonal Action

	9 Post-Transcriptional Regulation of mRNA

	10 Transport of Processed mRNA to the Cytoplasm

	11 Regulation of Gene Expression at the Level of Translation

	Acknowledgments

	References





	Chapter 4: Interactome

	1 Introduction

	2 Experimental Techniques for Detecting Protein Interactions

	3 Computational Prediction of Protein Interactions

	4 Exploring the Topology of the Interactome

	5 Comparing Protein–Protein Interaction Networks

	6 Databases of Protein and Domain Interactions

	7 Applications

	8 Looking Ahead: Towards the Dynamic Interactome

	Acknowledgments

	References





	Chapter 5: Microbiomes

	1 Introduction

	2 History of Microbial Diversity Studies

	3 Microbiomes

	4 Single-Cell Genomics

	5 Sequence Technologies and Tools

	6 Future Perspectives

	Acknowledgments

	References









	Part II: Modeling

	Chapter 6: Dynamics of Biomolecular Networks

	1 Introduction

	2 Boolean Dynamics Models

	3 Continuous Dynamics Models

	References





	Chapter 7: E-Cell: Computer Simulation of the Cell

	1 Introduction

	2 Biological Modeling and Simulation Tools

	3 The E-Cell System

	4 Practical Applications

	5 Concluding Remarks

	References





	Chapter 8: SynBioSS Designer Modeling Suite

	1 Introduction

	2 Modeling Synthetic Systems Made by BioBricks

	3 Modeling Synthetic Systems Made by User-Defined Genetic Constructs

	4 Current Limitations of the Designer

	5 Conclusions

	Acknowledgments

	References









	Part III: Modular Parts and Circuits

	Chapter 9: Synthetic Gene Circuits

	1 Introduction to Synthetic Gene Circuits

	2 Building Blocks of Synthetic Gene Circuits

	3 Dynamical Circuits

	4 Memory Devices

	5 Boolean Logic and Digital Circuits

	6 Analog Circuits

	7 Intercellular Communication and Synthetic Multicellular Devices

	8 Synthetic Circuit Construction: Challenges and Solutions

	9 Applications of Synthetic Circuits

	10 Conclusions

	Note Added in Proof

	References





	Chapter 10: DNA Origami Nanorobots

	1 Introduction to Robotics

	2 DNA Nanotechnology

	3 DNA Nanorobotics

	4 Challenges of Applying DNA Nanorobots to Therapeutics

	5 Summary and Conclusions

	References





	Chapter 11: RNAi Synthetic Logic Circuits for Sensing, Information Processing, and Actuation

	1 Introduction

	2 Overview of RNA Interference

	3 Applications

	4 Conclusions and Perspectives

	References





	Chapter 12: Synthetic Hybrid Biosensors

	1 Introduction

	2 Sensor Design

	3 Electrochemical Biosensors

	4 Optical Biosensors

	5 Piezoelectric Biosensors

	6 Thermal Biosensors

	7 Microarrays

	8 Conclusions

	Acknowledgments

	References





	Chapter 13: Synthetic Biology in Metabolic Engineering: From Complex Biochemical Pathways to Compartmentalized Metabolic Processes – a Vitamin Connection

	1 Industrial Production of Vitamin B12

	2 Modular Assembly of Cobalamin

	3 Nature Has Evolved Different Ways to Catalyze Ring Contraction

	4 The Methylases in the Cobalamin Biosynthetic Pathway Are Largely Derived From One Common Ancestor

	5 CobA: Enhancing Pathway Productivity through Protein Engineering

	6 Channeling Efficiency

	7 Biosynthesis of Mismethylated Analogs of Cobalamin

	8 Substitution of the Metal Ion

	9 Tailoring of the Nucleotide Loop

	10 Cobalamin Conjugates

	11 Physical Compartments for Pathway Sequestration

	12 Future Directions

	References









	Volume 2

	Part IV: Synthetic Genomes

	Chapter 14: The Minimal Gene-Set Machinery

	1 Introduction

	2 Top-Down Approaches to the Minimal Gene Set

	3 The Minimal Gene-Set Machinery

	4 Conclusions

	Acknowledgments

	References





	Chapter 15: Production of Mitochondrial Genome and Chromosomal DNA Segments Highly Engineered for Use in Mouse Genetics by a Bacillus subtilis-Based BGM Vector System

	1 Introduction

	2 Giant DNA Handled by the BGM System

	3 Production of a Full-Length Mouse Mitochondrial Genome by the BGM System

	4 Production of Heavily Manipulated DNA for Mouse Genetics

	5 Future Perspectives for the BGM System in Molecular Cloning and Genome Design

	References





	Chapter 16: Synthetic Genetic Polymers Functioning to Store and Propagate Information by Genetic Alphabet Expansion

	1 Introduction

	2 Unnatural Base Pairs

	3 Applications

	4 Conclusion

	References









	Part V: Diseases and Therapeutics

	Chapter 17: Synthetic Biology Approaches for Regenerative Medicine

	1 Introduction: Current Problems in Regenerative Medicine

	2 Synthetic Biology as a Promising Source of Solutions

	3 Ethical, Legal, and Social Implications

	References





	Chapter 18: The Synthetic Biology Approach to Stem Cells and Regenerative Medicine

	1 Introduction

	2 Synthetic Gene Circuits for Directing Stem Cell Differentiation and Establishing Intercellular Communication Networks within 3D Tissue-Engineered Constructs

	3 Precise Gene Targeting and Genome-Editing Technologies to Allay Safety Concerns of Synthetic Gene Circuits Encoded by Recombinant DNA

	4 Non-integrating Vectors for the Expression of Transgenes: Episomal Plasmids and Sendai Virus

	5 Modulating Gene Expression through Direct Delivery of Proteins and RNA into the Cell: A Safer Alternative for Stem Cell Differentiation and Reprogramming Compared with Recombinant DNA Transfection

	6 Breakthrough: Chemical-Based Reprogramming to Pluripotent Stem Cells with Small Molecules Alone

	7 Overcoming the Limited Plasticity and Proliferative Potential of Adult Stem Cells Using a Synthetic Biology Toolkit

	8 Conclusions: Safety Issues and Future Outlook

	References





	Chapter 19: Synthetic Biology Approaches to Cell Therapy

	1 Introduction

	2 Cell Therapy Successes

	3 Synthetic Circuits

	4 Cell Therapies Enabled by Synthetic Biology

	5 Safety

	6 Concluding Remarks

	Acknowledgments

	References





	Chapter 20: Synthetic Biology Approaches for Vaccine Development

	1 Introduction

	2 Synthetic Approaches to Vaccine Design

	3 Attenuation by CPB Recoding

	4 Mechanisms of Attenuation by Recoding

	5 Eradication as the Goal of Vaccines

	6 Concluding Remarks

	References









	Part VI: Chemicals Production

	Chapter 21: Metabolic Engineering for the Production of Diols

	1 Introduction

	2 1,2-Propanediol (1,2-PD)

	3 1,3-Propanediol

	4 2,3-Butanediol

	References





	Chapter 22: Synthetic Biology in Biofuels Production

	1 Introduction

	2 Synthetic Biology: The Tools and Applications

	3 Role of Synthetic Biology in Feedstock Improvement

	4 Enzyme Engineering for Hydrolysis of Biomass

	5 Microbial Engineering to Expand the Substrate Range

	6 Microbial Engineering to Produce Various Biofuel Molecules

	7 Role of Synthetic Biology in Algal Fuels

	References





	Chapter 23: Synthetic Biology of Antibiotic Production

	1 Introduction

	2 The Need for Chemical Diversity

	3 Classical Approaches to Antibiotic Biosynthesis

	4 Synthetic Biology Methods for Genome Prospecting of New Bioactive Molecules

	5 Synthetic Biology Approaches for the Rapid Generation of Chemical Diversity

	6 Engineering of Versatile Chassis for the Synthetic Biology of Antibiotics

	7 Tools for the Future

	References





	Index





	End User License Agreement





Pages


	ix

	x

	2

	3

	4

	5

	6

	7

	8

	9

	10

	11

	12

	13

	14

	15

	16

	17

	18

	19

	20

	21

	22

	23

	24

	25

	26

	27

	28

	29

	30

	31

	32

	35

	36

	37

	38

	39

	40

	41

	42

	43

	44

	45

	46

	47

	48

	49

	50

	51

	52

	53

	54

	55

	56

	57

	58

	59

	61

	62

	63

	64

	65

	66

	67

	68

	69

	70

	71

	72

	73

	74

	75

	76

	77

	78

	79

	80

	81

	82

	83

	84

	85

	86

	87

	88

	89

	90

	91

	92

	93

	94

	95

	96

	97

	98

	99

	100

	101

	102

	103

	104

	105

	106

	107

	108

	109

	110

	111

	112

	113

	114

	115

	116

	117

	118

	119

	121

	122

	123

	124

	125

	126

	127

	128

	129

	130

	131

	132

	133

	134

	135

	136

	137

	138

	139

	140

	141

	142

	143

	144

	145

	146

	147

	148

	149

	150

	151

	153

	154

	155

	156

	157

	158

	159

	160

	161

	162

	163

	164

	165

	166

	167

	168

	169

	170

	171

	172

	173

	174

	175

	176

	177

	178

	181

	182

	183

	184

	185

	186

	187

	188

	189

	190

	191

	192

	193

	194

	195

	196

	197

	198

	199

	200

	201

	202

	203

	204

	205

	206

	207

	208

	209

	211

	212

	213

	214

	215

	216

	217

	218

	219

	220

	221

	222

	223

	224

	225

	226

	227

	228

	229

	230

	231

	232

	233

	234

	235

	236

	237

	238

































































































































































































































































































































































































































































































Lesen Sie weiter in der vollständigen Ausgabe!
Lesen Sie weiter in der vollständigen Ausgabe!
 
Lesen Sie weiter in der vollständigen Ausgabe!
Lesen Sie weiter in der vollständigen Ausgabe!
Lesen Sie weiter in der vollständigen Ausgabe!
   
Lesen Sie weiter in der vollständigen Ausgabe!
                                         
Lesen Sie weiter in der vollständigen Ausgabe!
  
Lesen Sie weiter in der vollständigen Ausgabe!
                               
Lesen Sie weiter in der vollständigen Ausgabe!
                                                                         
Lesen Sie weiter in der vollständigen Ausgabe!
                                          
Lesen Sie weiter in der vollständigen Ausgabe!
                                   
Lesen Sie weiter in der vollständigen Ausgabe!
  
Lesen Sie weiter in der vollständigen Ausgabe!
                                  
Lesen Sie weiter in der vollständigen Ausgabe!
                         
Lesen Sie weiter in der vollständigen Ausgabe!
                          
Lesen Sie weiter in der vollständigen Ausgabe!
  
Lesen Sie weiter in der vollständigen Ausgabe!
                                                                     
Lesen Sie weiter in der vollständigen Ausgabe!
                                  
Lesen Sie weiter in der vollständigen Ausgabe!
                             
Lesen Sie weiter in der vollständigen Ausgabe!
                                               
Lesen Sie weiter in der vollständigen Ausgabe!
                                                             
Lesen Sie weiter in der vollständigen Ausgabe!
  
Lesen Sie weiter in der vollständigen Ausgabe!
                                           
Lesen Sie weiter in der vollständigen Ausgabe!
                                 
Lesen Sie weiter in der vollständigen Ausgabe!
                      
Lesen Sie weiter in der vollständigen Ausgabe!
  
Lesen Sie weiter in der vollständigen Ausgabe!
                      
Lesen Sie weiter in der vollständigen Ausgabe!
                           
Lesen Sie weiter in der vollständigen Ausgabe!
                                      
Lesen Sie weiter in der vollständigen Ausgabe!
                                   
Lesen Sie weiter in der vollständigen Ausgabe!
  
Lesen Sie weiter in der vollständigen Ausgabe!
                                                   
Lesen Sie weiter in der vollständigen Ausgabe!
                                           
Lesen Sie weiter in der vollständigen Ausgabe!
                                 
Lesen Sie weiter in der vollständigen Ausgabe!
Lesen Sie weiter in der vollständigen Ausgabe!
OPS/images/cover_fmt.jpg
Advances in Molecular Biology and Medicine :

"J Robert A. Meyers

WILEY-VCH

WILEY-VCH





