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post-transcriptional modifications
352-353
cis-regulatory module (CRM)
cis-regulatory motifs 191-192
cliques 89, 145-146, 174, 175, 177
clustering coefficient 3, 143-145, 147,
148, 154, 161, 166, 172-173, 410
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correlation-based density fitting
38-40

correlation graph 232

Coulombic interaction energy 103,
398

Coulomb law 73
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date hubs 148, 150

DAVID tool 14

decoy 48,52

degree distribution 106-107, 141-143,
147-149, 166, 170-172
densely overlapping region (DOR)
244, 246-247
density fitting  38-40, 44—46, 55, 56
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274, 287-288, 300, 409, 427
chromatin regulating enzymes
278-279
DNA methylation levels
279-281
histone marks
epigenetics
cancer and complex diseases
295-296
cellular differentiation and
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Gaussian function 39, 202, 367, 368

Gaussian noise 240, 241
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gene cluster method 119

gene coexpression 116, 164—165, 283

gene expression 287, 288
log transformation 208-209
microarray analysis  199-200
quantile normalization 208-209
real-time polymerase chain reaction

199
regulation of gene transcription at
promoters 197-198
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statistics primer 201-202
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427
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cellular metabolic process 214
gene ontology 214-215
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differential equations
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247-248

minimum connected dominating set
249

minimum dominating set 249-250

regulatory motifs 244-245
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168, 341

Gillespie, Daniel 379
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global transcription factors 228, 230,
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Goldbeter—Koshland function 359,
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graph theoretical models
Bayesian networks 233
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hidden Markov models (HMM)
288-292

hierarchical clustering 150, 152, 153,
207, 230, 231, 298, 418

high-flux backbone = 339-342

Hill coefficient 239

histone acetylases (HATs) 278

histone code 278, 286

histone deacetylases (HDACs) 278,
296, 352

histone marks 273, 277-281, 286, 288,
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histone 3 (H3) protein 278
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homeostasis 266, 362, 363
homodimers 67
homology 31, 63-66, 87, 306
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human growth hormone (hGH) 69-70
hyperbolic response 357-359
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hypergeometric test 206, 215, 216, 223
hysteresis 349, 350, 362
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identity matrix 311, 312, 325, 328
immuno-electron microscopy 35
implicit differential equation 353
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independent paths 89, 152, 341
induced pluripotent stem cells (iPS cells)
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input function 239-241, 246
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gene-regulatory network 410-411
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particle simulations  421-423
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416-421
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likelihood function 125
likelihood ratio 127-129, 132, 136, 137
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matrices 310
eigenvalues of matrices 312
linear transformations, ranks and
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matrices 309-310
square matrices and matrix inversion
311-312
system of linear equations 313
linear cross-correlation 39
linear differential equations 355

linearly independent matrix 311
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linear transformations, ranks and
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log transformation 208-209
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Markov models 288-291
Markov processes 376
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mass spectroscopy 36-38, 114, 218,
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miRNA-mediated gene regulation 266
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transcriptional regulation 5
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Mycoplasma pneumoniae 30, 55-56

n
naive Bayesian network
NANOG gene 273,274
negative binomial distribution
213-214
neighborhood of vertex 144
neighbours 67, 94, 142, 144, 158, 167,
173, 389
network growth mechanisms
NetworKIN 370
network motifs 227, 244, 247
NetworkReducer algorithm 331-332
network theory
random networks 2
scale-free networks 3-4
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Nf-«xB transcription factor 51
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165-168
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one-dimensional process of diffusion
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one-way switch 361-362
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ordinary differential equation (ODE)
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oscillatory response  364—365
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diffusion equation 367
Fick’s first law 367
one-dimensional process of diffusion
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particle simulations 421-423
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pre-miRNAs 260
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mass spectroscopy 36-37
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X-ray crystallography 32-33
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165-168
random graph  146-147
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Bayes’ theorem 125
bioinformatic prediction 120-121
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129-130
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gene coexpression 116
human 132
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overlap of interactions 116-118
prior and posterior odds 127

protein domain networks 132-134
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synthetic lethality 115
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yeast two-hybrid screening 114-115
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protein-protein pairwise docking
CombDock algorithm 49-52
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protein structure initiative (PSI) 33
protein synthesis and degradation
356-357, 380
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220-223, 241, 268, 282, 285
pyruvate dehydrogenase 24, 26, 56

q

quantile normalization 208, 209
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173
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random networks 2, 106, 174, 244, 269
random process 375
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reaction-diffusion systems 368-369
reaction participation matrix 329, 344
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198, 199
reconstruction of phantom cell 55
redocking 52
regulatory motifs
densely overlapping region motif
244-246
feedforward loop 244, 245
SIM motif 244, 245
regulatory networks 5, 6, 238, 244, 263
reliability measurement 127
representation matrix 321
representative vertex 158
response magnitude 356
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ribozyme 257,258

RNA-induced silencing complex (RISC)
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RNA molecules, different types of 259

RNA polymerase 22

RNA polymerase II 22, 51, 259, 275,
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RNA polymerase III 259
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Saccharomyces cerevisiae 5,28-30, 32,
119, 126, 131, 148, 182, 242,
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scale-free graphs 147-150

scale-free networks 3-4, 135, 143, 148
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series module 158, 161
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shared components 157

shortest path problem 90

signal strength 356359, 361, 405

signal transduction 5, 11-12, 27, 31,
349, 370, 385
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SIM motif 244, 245

single gene expression 380-382

siRNAs 257,259-261, 270
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small-world network (SMV) 3, 4, 144,
167



small-world phenomenon 1-4
small worlds 147, 148
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sniffer 360-361, 363
snoRNAs 257, 259
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spatial organization of eukaryotic cells
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Spearman correlation coefficient
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218,219
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start vertex 89, 96, 161, 162
stationary process 376
statistical fluctuations 130, 375, 390,
404
statistics primer
dispersion 201
Fisher’s exact test 203-205
Gaussian function 202
hypergeometric test 206
Kolmogorov—Smirnov test 206

Mann—Whitney—Wilcoxon/Wilcoxon

rank-sum test 205-206
multiple testing correction 207
null hypothesis 202
p-value 202
t-test 203
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steady-state regimes of a vesicle
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steady-state solution 357, 359
stem-cell research 293
stochastic fluctuation 378, 379
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396-397
dynamic Monte Carlo (Gillespie
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master equation 377-378
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386-388
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389
protein-protein association 395
single gene expression 380-382
stationary process 376
steady-state regimes of the vesicle
389-391
toggle-switch 381-385
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401
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STRING database 370
structural genomics 33
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synthetic lethality 115
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tandem affinity purification (TAP) 28,
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tertiary structures 257

TF-FFLs 269
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total number of paths 151
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trajectory 234, 252
transcription 4, 5, 93, 114, 181-183
transcriptional regulation 5, 192, 270,
305, 375, 400
transcription and translation dynamics
218-219
transcription factor binding site (TFBS)
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assays 187
DNAse footprinting 184-185
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183-184
protein binding microarrays
185-186
sequence motifs
transcription factors (TFs)
198, 264
Oct4 24, 26
transcripts per kilobase million (TPM)
212
transform pair 41
transient complex 27, 69, 76
transient time 234
translation of proteins 4, 217-219
transpose of matrix 311
tree 90
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virtual cell initiative 368, 428
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whole-cell model of Mycoplasma
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