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AcP degradation pathway, 473
Acyl-homoserine lactones, 481

synthase, 579
Adenosine triphosphate (ATP), 18, 20–25,

200, 203, 218, 226, 251, 297, 298,
334, 337, 619, 624

Adenylate cyclase, 251
Aequorea victoria, 418
Aerobic cellular respiration, see ATP
Affymetrix array, 80
Affymetrix GeneChip scanner, 119
Agrobacterium tumefaciens, 45
Altritol nucleosides (ANA), 445
Amino acids, 12–15, 32, 35, 55, 205, 212,

213, 218, 305, 310, 311, 375, 406,
412, 414, 421, 443, 549

Amino acid residues, 13
molecular weight, 13

Amino acids polymers, see Proteins
Aminoacyl-tRNA, 34
1,5-anhydohexitol nucleosides, 445
Antisense oligonucleotides, 48–49
Antocyanine biosynthesis cassette, 163
Aptamer half-molecules, 443
Arabidopsis thaliana, 163, 419, 480, 481, 617
ArcA regulon experimental design, 84

DNA motif prediction, 90–92
microarray expression ratio, 90–92
multiple sequence alignment, 93
phenotype characterization, 85–86

ArcA-P binding motifs, 95
ArcA-P binding sites, 94
Arginine-rich motif (ARM), 443

Artificial cell-cell communication system,
478

Atomic force microscopy, 571–572
AUG codon, 32
Autocatalytic system, 449
Automatic flight control system (AFCS), 533
Axillary lymph node, 115

Bacillus natto gene, 179
Bacillus subtilis, 156, 195, 360, 404, 618
dissection, 176
genome, 176

Bacillus-synechocystis chimera, 169
Bacterial artificial chromosome (BAC), 184
cloning procedure, 185
libraries, 184

Bacterial carbon assimilation, 259–261
Bacterial cell-cell communication,

476–481
Bacterial genome, 178, 182
genome sequencing analysis, 178
metabolic network, 377
mosaic genomes, 178

Bacterial response regulators, 491
Bacterial synthetic communication system,

479–481
Bacteriophage lambda genome, 182
Bacteriorhodopsin-related-protein-like

homologue protein, 584
Bakers yeast, 287, 341
Base pairing systems, 446
alteration, 446
molecular structure, 446
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Bayesian measure, 120
Beer’s law, 568
BGM recombinant, 166, 176
BGM vector, 156, 158, 159, 161, 162, 166,

175, 184, 186
sequence fidelity, 185

Bifurcation analysis, 473
BioArray software environment (BASE),

79
Biochemical reactions network, 257
stochastic simulation, 258

Bioengineering integration, 549
Bioinformatics analysis, 92–106
sequence analysis/structural modeling

BioLogic gates, 514
Boolean description/network architecture,

514
Biological building blocks
amino acids, 549
nucleic acids, 549

Biological circuits/cascades, 326–328
Biological components
enzymes, 468
metabolites, 468
promoters, 468
regulators, 468

Biological/man-made systems, 237
Biological oscillators
process flow diagram for the design and

construction, 470
synthetic oscillators, 471

Biological processes
replication, 26
transcription, 26
translation, 26

Biological systems, 531
robustness, 531

Biological vehicles
DNA, 14
RNA, 14

Biological systems, 249
Biomolecules, 9, 16
BioSPICE system, 368
Biosynthetic pathways, 594
Breast cancer tumors, 115,116, 122,135,137,

143, 149, 150, 151, 152
hormone receptor, 116
ploidy, 116
tumor grade, 116

Caenorhabditis elegans, 55, 293, 616, 617
Cancer robustness theory, 537, 539, 541
therapeutic implications, 539

Cancer systems biology, 117
Carbohydrate catabolic pathway
fermentation, 23
glycolysis, pentose–phosphate pathway,

23
Carbohydrates/organic acids, 310
Carbon assimilation module, 242, 250
transcription factor genes, 242

Catabolic pathways, 23
cDNA library, 42, 184
Cell, 9, 16, 18, 21, 22, 24, 26, 31, 39, 42, 45,

46, 84
Cell-cell communication network, 482,

580–583
Cell cycle/checkpoints, 339
Cell design, 452–455
emulsions, 453
evolution, 453
vesicles, 452

Cell epigenetic system, 36
Cell fusion, 537
Cell membrane, 18
cytoplasm, 17
nucleus, 17

Cell signal transduction pathways, 38
Cell signaling controls, 37–39
Cell substrcture, 18
fluid mosaic, 18

Cellular automata (CA) models, 635
Cellular enzymes, polymerases, 447
Cellular networks, 236
signal-transduction cascades/metabolic

pathways, 236
Central dogma, 26–35, 56, 117
Chelating agents, see EDTA
ChIP-chip method, 80, 302, 303
binding sites identification, 302

Chloroplast genomes, 161, 186
Chromatin immunoprecipitation, 301
Circadian circuits, 474
Circadian rhythms, 472
network structure, 474

Cloning host, 156. See also Cloning vector
Cloning methodology, 157
Cloning vector, 40, 45, 155, 156–162, 164,

166, 167, 175, 181, 184, 186
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Chromic myeloid leukemia (CML), 539
Coding regions, see Exons
Codon adaptation index (CAI), 414
Coherent feedforward/feedforwardloop

motif, 244
Coherent signal, 151
Coiled-coil peptide self-replicators, 442

template-directed ligation, 442
Communication molecules, identification,

482–483
Compartmentalization forms, 452
Compartmentalized self-replication (CSR),

454
Computational modeling/simulation, 370
Computer-aided design (CAD), 398
Condition-dependent laws, 636–638
Constitutive enzymes, 25
Constraint-based modeling model, 195–196,

216
metabolic reaction, 200
network reconstruction, 196
organism, 195

Continuous wavelet transform (CWT), 139,
141

data matrix, 141
domain, 151
image, 140, 141
signal processing, 141

Control theory/electrical circuit theory, 594
Controlled vocabulary, 362

metabolism-based orthology, 362
ontology, 362

Correct classification rate (CCR) score, 151
Counter selection marker, 164
CRP/cAMP binding site, 580
CyanoBacillus genome anatomy, 168
Cytoplasmic domain, 37
Cytoskeleton network

chloroplasts, 20
endoplasmic reticulum, 20
mitochondria, 20

Darwinian evolution, 452
Data integration methodology, 322
Data matrix genes, Eigen value plot, 140
Data preprocessing, 126

data quality assessment, 124–125
DE genes, 131, 135

scaled images, 131

de novo chemical synthesis technology, 160
de novo DNA synthesis/fabrication, 405
de novo gene construction, 411, 425
oligonucleotide synthesis, 425, 427, 428

de novo gene synthesis methods, 427–432
de novo nucleotide sequence. 183
de novo synthesized genes, 395
Deoxyribonucleic acid (DNA), 9, 10, 40, 42,

44, 45, 47, 48, 157, 159, 160, 162, 166,
171, 175, 183, 276, 301, 395, 396,
404, 419, 563

alignment, 172
aptamers, 566
array, 295, 455
assembly protocol, 163
binding domain (DBD), 401
binding protein, 302, 580
biological significances, 10
chemical structure, 11
DNA base pair
adenine, 4
cytosine, 4
guanine, 4
thiamine, 4

denaturation, 10
dendrimer-like DNA (DL-DNA), 563
DNA-based fluorescent nanobarcode, 563,

565
extraction method, 177
fragments, 158, 584
hydrogel, 565
libraries, 184
manipulation system, 171
methylation, 36
microscopic pellets, 50
motifs, 556
single-DNA strand, 159
polymerase, structure, 27, 44
promoters/enhancers, 48
repeats, 177

Degradation process, 49
Deletion perturbation paradigm, 3
Dendrimer-like DNA (DL-DNA), 564
Dense overlapping regulons, 243
Diabetes mellitus, 534
Dideoxy chain termination method, 44
Diels–Alder reaction, 441
Differential equation models, 245, 247, 249,

251, 261
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Digital pulse encoding, 533
Disulfide bonds, 12
DNA chips/functional genomics, 72–73
DNA/histone complex/nucleosome, 27
DNA ladder, 11, 293
genome directory, 293
types, 11

DNAmicroarrays technology, 3, 69–70, 117,
118, 119, 120, 300, 358

modeling phenotypic variation, 121
DNA nanotechnology, 554
DNA junctions, 555
DNA motifs/DNA structures, 555

DNA-protein binding constants, 399
DNA/protein hybrids, 560–561
DNA-protein interactions, 302, 303
DNA replication, 27–28, 303
DNA sequencing method, 44, 275, 293
amplification, 296
dideoxy chain termination method, 44
genome directory, 293
synthesis, 403
template, 447

DNA topoisomerase, structure, 27
Domino method, 161, 163, 170
Down regulated genes, IPA network, 132
Downstream promoter elements (DPE), 30
Drug discovery, 39, 70, 332, 339, 340
Dynamic flux balance analysis (DFBA), 367
Dynamic metabolic feedback controller,

469
Dynamical network methods, 606

EDC-mediated coupling reaction, 449
Eigenvalue plot, 140
Electron transport system, 25
Embryonic stem cells, 47
Emulsions, definition, 453
End-product inhibition network, 249
Energy-coupled catabolites, 171
Energy-dependent translocation, 49
Engineering modeling tools, 594
Entner–Doudoroff (ED) pathway, 376
Environmental/genetic changes, 371
Environmental perturbation, 531
Enzymatic reactions, 236
Enzymes, 6, 15, 19, 20, 21, 22, 23, 24, 25, 26,

28, 30, 35, 38, 40, 42, 46, 222, 554
catalyst, 21–23

codingmitochondrialDNAsequences, 620
coenzymes, 22
location, 15
role in nucleic acid engineering, 554
substrates, 15

Epigenetic inheritance systems, 35–37
cell epigenetics/gene silencing

mechanisms, 36
Episomes, 455
Escherichia coli, 19, 404, 468, 478, 618
intercellular communication network,

474
network, 242
plasmid vector systems, 158
topological analysis, 242

Ethylenediamine tetraacetate (EDTA), 185
Ethobricks approach, 279–280
Eukaryotic gene, 43
cell, 276
molecular configuration, 492
regulation, 492

Evolutionary dynamics, 606
Expression-based methods, 616

Feedback inhibition network, 247
Feedforward loop motifs, 243
Feedforward multilayer node, 143, 145
architecture, 145
network diagram, 143
perceptron, 145
usages, 145

Feedforward multilayer perceptron
(FFMLP), 143, 145

equation, 146
models, 146. See also Universal

approximator
Fluorescence resonance energy transfer

(FRET), 457
Fluorescent reporter gene, 498
Fluorescent tags, 117
Flux balance analysis method (FBA), 194,

195, 373, 376
linear optimization, 203

Flux-carrying network, 473
Flux control coefficients (FCCs), 53
Foreign proteins, 45
FOS gene family, 151
Framework-induced dichotomy, 599–601
Fusarium oxysporum, 619
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Galactose utilization (GAL) system, 3, 298
Gap-sealing protocol, 164
Gaussian random vector, 128, 133
Gel electrophoresis, 568
Gene assembly, 174
Gene-circuit networks, 156, 158
Gene deletion perturbation paradigm, 3
Gene delivery, 49
Gene expression, 30, 32, 125, 156, 236, 300,

472, 482, 616
manipulation, 54, 372
phenotypic variation, 125–126
profile, 133
stages, of, 236

Gene-protein reaction relationship, 196
Gene-protein reaction relationship

determination, 201
Gene regulatory network, 137, 328, 530

cell-to-cell signaling, 137
Gene synthesis, 273
Gene-trait model, 604
Gene transcription

coding region, 29
regulatory region, 29

General pathway simulator (GEPASI), 368
General systems theory, 602
Genes analyzing methods, 425, 426, 427
Genes assembly, 170
Genes, proteins-regulatory interactions,

254
Genes/regulatory elements, genetic

organization, 579
Genetic circuit, 170, 530
Genetic engineering
Genetic heterogeneity, 540
Genetic materials, 584
Genetic network, 492
Genetic operons, lac operon, 490
Genetic regulatory interactions, 252
Genetic regulatory network, 5, 235, 236, 237,

239, 241, 245, 247
analysis of, 237
design of, 237
directed graph model, 239
graph models, 241
mathematical modeling, 237
molecular level, 237
timescale interactions, 236

Genetic system, design, 455

Geneticallymodifiedmicroorganisms, 43–45
Genome, 27, 155
annotation system, 362
design, 156
genome superhighway, 617
schematic presentation, 181–182
sequencing/micro-arrays, 301
sizes structure, 27, 156
wide codon, 413
wide RNAi, 54

Genome scale metabolic network,
reconstruction tool, 356

Genome-scale in silico models, 360
metabolic network analysis, 368

Genome-scale metabolic models, 193, 214
constraint-based approach, 193–195
constraint-based model, 195–196
model performance assessment, 214

Genome-scale metabolic network, 357, 358,
359

reconstruction method, 359
reconstruction tools, 358
simulation, 357

Genome-scale stoichiometric matrices, 315
Genome sequencing/micro-arrays, 301
Genomic/proteomic data, 197
Genomic signal processing (GSP)

techniques, 120–121
Genomics 275
proteomics/metabolomics, 275

Genotype to metabolic fluxes, 289
Green fluorescent protein (GFP), 201, 419,

494
antiserum, 420
reporter gene, 496, 498, 583

GlnAp2 promoter, 469, 472
Global regulatory network, 253
Glucocorticoid control system, 289
Glucose metabolism, induction/repression

mechanisms, 335
GpBR sequences, 184
Gram-negative bacterium, 579
Graph models, 238–245
usage, 241
graph analysis
degree distribution, 239
modules, 241
scale-free graphs, 239

Guanine-cytosine sequences, 443
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Haematococcus pluvialis, 585
Haemophilus influenzae, 292
Harvard Medical School, 3
High-affinity transporter (HXT8), promoters,

297
High-efficiency transformations, 54
High-glycolytic flux, 474
High-throughput data, 321
integration, 321–325

High-throughput mass spectrometry protein,
320

High-throughput methods, 54, 292
High-throughput technologies, 67, 68, 371
bioinformatics/functional genomics, 79
data analysis, 76–77
data normalization, 76–77
statistical analysis, 77–78

experimental design/data interpretation,
77–78

High optimized tolerance (HOT), 533
model systems, 534

Hill coefficients, 399
Homologous recombination, 4, 159
Horizontal gene transfer (HGT), 169, 535,

536
genome, 179

Huang breast cancer microarray data set,
127

Minus–Add scatter plot, 127
Huang data matrix, 121
Huang microarray experiment, 123, 125
data set, 142
experimental design, 123
histogram plots, 125

Human cytomegalo virus (CMV) promoter,
48, 497

Human serum albumin (HSA), 46
Human symbiotic system, 536
Hybrid dynamic/static simulation, 367
Hysteresis, 502–504

In silico experiments, 369
In silico genome-scale metabolic models,

356, 372, 376
simulation, 363, 367

In silico microbial models, 369, 372
In vitro compartmentalization (IVC), DNA

methylases evolution, 454
In vitro evolution methods, see SELEX

In vitro evolution process, 567
evolution experiments, 454
schematic concept, 567

In vivo replication experiments, 455–456
In vitro replication experiments, 454
Inducible/repressible enzymes, 25
Ingenuity pathway, 144
Ingenuity pathway analysis (IPA), 137
gene interaction, 135
network, 132, 135

Insulin-like growth factor-2, 36
Intellectual orthodoxy, 597
Intercellular-signaling systems, 480
Intercellular communication system
signal detection, 479
signal generation, 479

Interferon-mediated immune response, 119
Intragenic cis-acting elements, 412
Introns, 29, 184, 450, 616

Kepler’s laws of planetary motion, 622
Kinetic modeling, 595
Kruppel-associated box protein (KRAB), 491

Lac operator, 30
Lac operon, 25, 30, 37,217, 224–226, 259,

260, 262, 290
activity, 259

Lac repressor, 499
Lac repressor protein, 30
Lactate dehydrogenase, 475
Lactose binding sites, 30
Lagging strands, 27
Landing pad sequences array (LPA), 162, 166
array, 166
sequences, 166

Leading strands, 27
Leave-one-out cross-validation (LOOCV)

evaluation, 148
Liquid chromatography-mass spectrometry

(LC-MS), 54
LuxR mutants, 481
LuxR variants, 481

MA scatter plot, 128, 130
Macromolecules, 9, 16, 19, 23, 321, 390, 552,

571
Mad cow disease, 443
Malignant tumors, 116
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Mammalian cell, 426
expression host, 426

Mammalian expression, 421, 423
codon adaptation, 421–423
RNA optimization, 423–424

Mammalian hysteretic switch, 503
genetic design, 503

Mammalian three-level regulatory cascade,
511

Mammalian toggle, 500–502
Man-made operon, 186
Man-made systems, airplanes
Marine microbes, 577
Marine symbiotic bacterium, 579

quorum sensing, 579
vibrio fisheri, 579

Markup languages, 621
Mass spectrometry, 310
Mathematical modeling, 499
Mechanical/electrical control systems, 289
Membrane-bound enzyme complex/

phospho-transferase system(PTS),
251

Membrane bound organelle, 20
Metabolator, 471

flux-carrying network, 473
schematic network diagram, 471

Metabolic control theory (MCT), 53
analysis, 368

Metabolic engineering, 9, 50, 51, 52, 55, 369,
372, 585

gene deletion, amplification/regulation,
376

gene identification, 372
Metabolic fluxes, 473

analysis, 363, 364
driven dynamics, 473
stoichiometric matrices, 363

Metabolic flux analysis markup language
(MFAML), 367

Metabolic map, 628
Metabolic network, 356, 364

reconstruction databases/tools, 356
Metabolic pathways, 23, 24, 364, 376

ADP, 24
AMP, 24
NAD, 24
types, 23

Metabolic profiling technology, 54, 309, 312

Metabolic regeneration, 635
Metabolism/circadian rhythm, 475–476
Metabolites, 171
Metabolome experiment, 310
Metabolomics, 54
Metagenes, 120
Metastasis, 537
Microarrays transcriptomics, 294–300
Microarray analysis of intensities and ratios

(MANINI), 126
analysis, 130
derived gene, 136
detection algorithm, 126–131
detector, 126, 130, 148
gene, 143
signal detection theory, 131–135

Microarray data, 116, 119, 151
Microarray data identifiers, 78
gene ontology (GO) database, 78
GeneBank, 78
Swiss-Prot, 78

Microarray hybridization, 82–84, 118
experimental design/data analysis, 84–85
microarray construction, 82
cDNA labeling, 82
RNA isolation, 82

Microbial cells, 577
Microbial marine microbes, 583
Microstructure/function of cells, 16–21
microstructure/function of cells, 16–21

Minimization of metabolic adjustment
(MOMA), 316, 373

Minus–Add scatter plot, 127
MIT registry, 400, 401
Mitochondria, 20
genome, 162

Model formalism/analysis techniques,
238–250

Modern signal processing, 118
Morpholino nucleosides, 445
Mouse genomic DNA, 184–185
Mouse mtGenome, 162
mRNA,2, 10, 12, 28, 29, 31, 32, 34, 48, 49, 74,

85, 217, 218, 236, 245
genetic code, 33
mRNA cleavage, 32

Multicellular organism, 37
Multimeric DNA fragments, 172
Mycobacterium tuberculosis, 373
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Mycolic acid, 373
Mycoplasma genitalium, 404, 622
Mycoplasma genitarium, 158
Mycoplasma laboratorium, 3
Mycoplasma pneumoniae, 622

NADH, 25, 310
invasion process, 456

NADP-dependent glyceraldehydes-3-
phosphate dehydrogenase (GAPN),
376

NADPH-consuming pathways, 299
Nanostructures/nanodevices, 456
Natural genetic system, 456
Naturalistic paradigm, 625
Network bistability, 498
bacterial toggle, 498–500
hysteresis, 502–504
mammalian toggle, 500–502
oscillator, 504–505
bacterial/repressilator, 505–507
mammalian, 507–509

Neural network models, 144, 147, 533
Newton’s equations, Galilean symmetry

group, 598
NOMAD technology, 400
Noncoding regions, see Introns
Nonequilibrium fluxes display oscillation,

472–474
Noninvasive methods, 53
Nonprotein-coding RNAs, 620
characterization, 620
gene-identification screens, 620
role/size, 620

Nonviral gene delivery, 50
Nuclear magnetic resonance (NMR), 53, 310
Nuclear pores, 19
Nucleic acid engineering, 554
alkaline phosphatases, 554
enzymes, 554
kinases, 554
ligases, 554
nucleases, 554

Nucleic acids, 9–12, 48, 443–447, 448, 549
deoxyribonucleic acid, (DNA), 9, 550
glycol nucleic acid (GNA), 550
introduction, 549
locked nucleic acid (LNA), 550
peptide nucleic acid (PNA), 550

polymorphism, 444
ribonucleic acid, (RNA), 9, 550
structural modification, 444
template-directed synthesis, 448–450
threose nucleic acid (TNA), 550

Nucleoside-based systems, 441
aryl-stacking interactions, 441
molecular presentation, 441

Nucleotide precursors, nucleotide
triphosphates (NTPs), 452

Nucleotide sequence, 10, 276
sequencing method, 293

OGAB-mediated gene, 173
OGAB method, 173, 175
Okazaki fragment, 27, 28
Oligonucleic acids, 567
characterizations, 567–573

Oligonucleotide synthesis, 428
cycle description, 428

Oligonucleotides overlapping assembly,
429

ligase-based methods, 429
PCR primer extension, 429

One-step assembly method, principle, 172
Online data resources, 198–199
Open reading frame, 29
Operon design, plipastatin bioprocess, 175
Operon regulatory model, 31
Ordinary differential equations, 245
Organelle genomes, 176
Organelle genomes/nucleus genome,

architecture, 176
Oscillatory network, 506, 508
genetic architecture, 506
genetic design, 508

Oval-shaped organelles, see Mitochondria

Pattern recognition (PR) model, 120
PBR halves, 160
PBR322 plasmid, 160
PCR amplifications, 454
PCR-amplified genes, 296
PCR-based assembly methods, 429
PCR-based cloning methods, 412
PCR-based gene synthesis techniques, 430
PCR-mediated amplification method, 158
PCR products, 302
Peptide nucleic acid, 444, 550
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Peptide replicator, 442
32-residue a-helical coiled-coil peptide,

441
Peptide self-replication, 441–441

32-residue a-helical coiled-coil peptide,
441

Peptide sequences, 472
Phaeodactylum tricornutum, 585
Phenomenological model, 624
Phylogenetic tree, 413
Physics-like objectives, osmotic pressure,

596
Plant-derived proteins, 45
Plant expression, 419

gene designing, 419–421
Plasma membrane, 49
Plipastatin bioprocess

design operon, 175
schematic presentation, 175

PNA, role, 445
PNA see Peptide nucleic acid
Polymerase chain reaction (PCR), 42, 43,

412
Polysaccharides, 15, 16

D glucose/dextrose, 15
glycosidic linkages, 15
hexose derivatives, 15
polysaccharides, 17
proteins, 16

Population frequency shifts, 594
PpsABCDE operon, 174
PR genes, 584
Probe Design and DNA/cDNA synthesis, 73
Prokaryotic gene expression in vitro, 416

gene designing, 416
Prokaryotic gene expression in vivo, 414–416

expression analysis, 415
gene designing, 414

Prokaryotic/mammalian codon, 419
Proteins, 2, 5, 9, 12–16, 18–20, 23, 26, 28, 29,

38, 40, 43, 46, 55, 70, 88, 288
cellular activities, 12–15
folding, 13
kinases, 38
microarrays, 70–72
peptide bond linkage, 12
posttranslational modification, 35
structure, 12, 13
domain, 13

levels, 13
motifs, 13
synthesis, 34–35, 44

Protein-protein binding constants, 399
Protein-protein interactions (PPI), 301,

319–321
Protein purification techniques, 14
chromatography/electrophoresis, 14

Protein-signaling cascades, 483
Proteomics, 303
gel electrophoresis/LC-MS, 304–306
hybrid system, 306
metabolomics, 309–313
protein arrays, 307–309

Prototype mathematical model, 468
Pulse-generating network, 517
genetic architecture, 518

Quorum-sensing signals, 481

Random/scale-free undirected graphs, 240
Rate-limiting reaction, 53
Rational normative ethics, 276–278
Rationals of gene design, 413
adaptation strategies, 413

Recombinant DNA technology, 40, 45, 392
Recombinant genomes, 158, 160, 175
domino method, 160, 185
genome vector, 158–159
prototype, 160–161
purification, 175–178

Recombinant viruses, 50
Redox metabolism, 299
Regulatory network model, 3
Relaxed error threshold, 452
Replication parasites, 454
Replicators, 439–440
Repressilator, 471
Restriction enzymes, 40, 160, 184, 388, 400,

411, 412, 457, 554, 563
BamHI, 160
EcoRI, 160

Retinal-binding membrane pigments, 584
Reversible enzyme, 473
Ribonucleic acid (RNA), 12, 33, 10, 450, 550
aptamer domains, 401, 443
chemical compositions, 10
induced silencing complex (RISC), 30
interference, 32, 48, 49
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Ribonucleic acid (RNA) (Continued )
molecular presentation, 449
nonenzymatic template-directed synthesis,

449
polymerase molecules, 400
polynucleotides synthesis, 448
protein synthesis modeling, 216
receptors, 450
replicase, 451–452
RNA molecules, 155, 401
self-replication, 450–451
types and functions, 12

Ribosomal RNA sequencing, 624
Ribosome-binding site (RBS), 396, 499
RNA/protein synthesis, 218
constraint-based modeling, 218

RNAi-resistant mRNA transcripts, 276
RNA intermediate, 28, 29, 117, 257, 551. See

also messenger RNA
RNA, see Ribonucleic acid
Robustness system, 532, 536
cancer, 536
genetic heterogeneity, 536
intrinsic features, 533
self-extending symbiosis, 535–536

Robustness theory, 531
mechanisms, 532–533
decoupling/buffering, 532
modularity, 532
redundancy/diversity, 532

S-adenosylhomocysteine (SAH), 482
Saccharomyces cerevisiae, 4, 15, 213, 287,

372
genes, 310, 413
genome, 293, 413

Sample response function (SRF), 122
Schizosaccharomyces pombe, 417
Scientific-industrial revolution, 597–599
Scientific paradigm, 598, 599
Selection marker, 165
Self-directed anticipative organization,

634
Self-extending symbiosis, 535, 538
Self-replication, 439. See also Fidelty/

Heredity
Self-replication/fidelity/heredity, 439
Self-replicating circuits, 455
Self-replicating entity, 452

Self-replicating peptide, 442, 443
prions, 443

Self-replication system, 440
bicyclic transition state, 440

Semisynthetic networks, 519
Sensory networks, 516
band-detection network, 516–517
pulse-generating network, 517–519
signal amplification, 516

Sequence alignment tools
BLAST, 197
FASTA, 197

Sequence-based comparison, 359
Sequence homology, annotated genes, 362
Sequence specific endonucleases, 176
Sequence-specific interaction, 48
Serial analysis of gene expression (SAGE),

300
libraries, 300
technique, 300

Shewanella oneidensis, 81, 585
expression differences, 96–106
transcriptome profiling, 81–82
whole genome cDNA microarray, 83

Shewanella putrefaciens, 585
SCRC-2738, 585

Shotgun genome sequencing
DNA sequences, 70

Sigmoidal Hill function, 245
Signal amplification, 516
Signal processing components, 126
Signal processing SVD/pathway, 142
Signal transduction pathways, 39, 217, 237
receptor tryosine kinases, 39
Wnt receptors, 39

Signaling molecules, 236
Signaling networks, 217, 356
modeling, 217–221

Single-input motif, 243
Single-stranded polynucleotides, 449, 450,

550. See also RNA
Singular value decomposition (SVD),

141–142
compression, 151
Stability-symmetry paradigm, 601
Standardization/Modularity/Orthogonality,

400
Stochastic master equation models, 255–259
model formalism/analysis techniques, 255
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Stoichiometric constraints, 202
Stoichiometric matrix, 201

definition, 201
schematic presentation, 202

Stoichiometric models, 316
Strain improvement microorganisms, 55
Streptomyces coelicolor, metabolic model,

363
Succinic acid, metabolic pathways, 375
Surface-promoted replication and

exponential amplification of DNA
analogues (SPREAD), 450

Synechococcus elongatus, 474
Synechocystis DNA library, 168
Synechocystis genes, 168
Synechocystis genome, 165, 170
Synechocystis PCC6803 Genome, 167

anatomy, 168
megacloning, 167
schematic presentation, 167

Synechocystis ribosomal RNA, 168, 169
Synthetic approach, 467

regulatory and metabolic circuits, 467
Synthetic bioethics, 278–279

emotions/ethical aspects, 278
Synthetic biological circuit, 468, 470
Synthetic biology, 2, 4, 273, 275, 329, 387,

388, 389, 390, 391, 397, 398, 404,
405, 549, 577, 578

dimension reduction, 621
engineering endeavors features, 393
component/device abstraction, 393–394
decoupling fabrication, 393

formation of, 597
genetic circuits, 578
osmotic pressure, 596
potential areas, 397
safety/security aspects, 405–406
systems design/fabrication, 398

Synthetic cell-cell communication circuits,
477–478

Synthetic gene networks, 328, 468, 489, 491,
493

genetic transcriptional components, 493
network building blocks, 490–491
network characterization, 491–494
binary expression, 494–498
bistability, 498
expression stability, 494–496

Synthetic regulatory network, 578
Systematic evolution of ligands by

exponential enrichment (SELEX),
450

Systemsbiology,2, 4, 327,529,593, 594,619,
621, 623

dimension reduction, 619
evolution of organelles, 623–624
integrative physiology, 288–290
osmotic pressure, 596

System dynamics, 288, 290, 313, 329, 625
System-level phases, 530
Systems/synthetic biology issues, 625–633
autonomy, 630
geneticism, 627
intelligence/intentionality, 633
self-organization, 625
Systems biology, prototype, 287
Systems biology markup language (SBML),

210
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