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actin, 136
activator, 179, 297
alpha helix, 33, 39, 79, 85–87, 146

competition with collapse, 39
amino acids, 79, 80, 297

hydrophobicity, 79
interactions, Miyazawa-Jernigan, 82
mass, 44, 79
size, 79

anticodon, 297
Arrhenius law, 297

Bak-Sneppen model, 262
base pairs, 297
bases, 297
bending modulus, 298
beta sheet, 79, 85

competition with collapse, 39
bethe lattice, 298
Bjerrum length, 49
Boltzmann constant, 6, 298
Boltzmann weight, 282, 295
Boolean automata, 272, 298
Boolean network, 272, 298

cDNA, 298
cellular automata, 298
centromere, 298
chaperone, 230, 298
chemistry as statistical mechanics,

163
chemotaxis, 237
circular dicroism (CD), 298
coarse graining, 260, 298
codon, 299

mass, 44
complementary sequence, 5, 299
complexity, 299

networks, 226
consensus sequence, 299

OR and OL in λ, 155
convection, 65
convergence, 299

cooperativity, 299
dimerization, 160
Hill coefficient, 162
protein folding, 99

cumulants, 299

dalton, 44, 299
Debye length, 50
detailed balance, 299
diffusion, 180

constant, 290, 299
random walk, 289
target location, 178

diploid, 300
dissociation constant, 159
distributions

exponential, 300
gaussian, 300
log normal, 300
pareto levi, 300
scale free, 213, 215, 300
stretched exponential, 300

DNA, 5
B-DNA, 300
base pairs, 47
computing, 63
electrostatic interactions, 49
looping, 172
melting, 53
non specific protein-DNA interactions, 114,

170
structure, 44
supercoiling, 51

DNA chips, 300
DNA trafficking, 187
DNAP, 187, 300

E.coli, 146
coupling to phage networks, 199

electrophoresis, 67, 71
gel, two-dimensional, 231, 302

energy, 281
enthalpy, 285
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entropy, 280
entropic spring, 16
ideal gas, 15
information, 300
networks, 226

enzyme, 211
epigenetics, 151, 300
equilibrium, 281, 301
eucaryote, 301

macro evolution, 246
molecular network, 225
regulatory network, 214

evolution, 245
adaptive walks, 248
autocatalytic networks, 270
co-evolution, 267
DNA repeat families, 256
effective population size, 249
error threshold, 252
extinction avalanches, 267
extinction by astroid impacts, 259
fitness, 247, 248
fitness peaks, 249
gene duplications, 256
genetic recombination, 256
hyper-cycle, 269
Jain–Krishna model, 270
keystone species, 271
molecular, 255
neutral, 247, 253
nucleotide substitution frequencies,

255
PAM matrices, 255
quasi-species, 252
red queen hypothesis, 251
timescales, 301

evolution in the lab, 301
evolvability, 272, 301

robustness, 273
exons, 301
extinction sizes on geological scales, 259

facilitated target location, 183
fluctuation-dissipation theorem, 292,

293
Fokker–Planck equation, 293, 294
fossils

ammonites, 261
fractals, 302
free energy, 284
frozen accidents, 261, 302

Gaia, 246, 302
gene, 302
genetic code, 46
genetic recombination, 256, 302
genetic switch of λ, 151
GFP, 302, 305

noise in λ phage lysogen, 192
Gibbs free energy, 284
globular protein, 78, 115, 302

haploid, 302
heat capacity, 285

proteins, 99
heat shock, 229

DnaK, 230
σ 32, 230
unfolded proteins, 235

helix–coli transition, 33
HflA/HflB, 198, 201, 233
Hill coefficient, 162, 302
histones, 303
Holiday junction, 49, 303
homeostasis, 303
hybridization, 303
hydrogen bond, 33, 85, 89, 90
hydrophilic, 303
hydrophobic interaction, 91, 303
hypercycle, 268

parasites, 268

information measure
networks, 223
proteins, 116

intron, 303

kinase, 303
kinesin, 127
Kramers’ equation, 294

stability of λ-lysogen, 194

λ phage
anti-immune state, 189
CI, 155, 167, 173, 190, 198, 201
CII, 152, 154, 198, 201
CIII, 198, 201
Cro, 152, 154, 167, 173, 190, 198, 201
lysis induction by UV, 156
N, 154, 198, 201
network, 201
noise in gene expression, 191
OL, 173, 195
OL-OR looping, 173
oop, 198, 201
OR, 155, 195

affinities, 167
PL, 154
PR, 154, 169, 172, 173, 190, 195, 201
PRE, 154
PRM, 154, 169, 172, 173, 190, 195, 201
robustness, 195
spontaneous lysis frequency, 197
stability, 189, 190, 197

lambda
hyp, 196

lambdoid phages, 200
Langevin equation, 288

λ-phage, 191
LexA, 198, 201
ligase, 212, 303
lysis, 152
lysogen, 152
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Metropolis algorithm, 108
microtubules, 127, 136, 303

growth speed, 137
mismatch repair, 303
mitochondria, 303
mitosis, 303
mobility, 72, 287, 303
molecular motor

minimal model, 133
molecular motors, 127

fuel, 129
possible states, 128
stall force, 129
stall force experiment, 131

mRNA, 303
lifetimes in E.coli, 150

network
correlation profile, 221
degree distribution, 213
entropy, 226
evolution of auto catalytic, 270
merging and creation, 218
motifs, 222, 236
preferential attachment, 216
randomization, 220
scale-free, 213, 215
search information, 223
threshold, 217

NKC models, 304
noisy gene expression, 191
nucleosome, 304
nucleotide, 304

open reading frame, 304
operator, 147, 304

acting at a distance, 172, 173
operon, 304

palindrome, 155, 304
paralogs, 256, 304
partition function, 282

chemical binding, 164
helix–coil transition, 36
RNA secondary structure, 61
zipper model, 57

PCR, 65
phage, 304

186, 199
colera, 202
ecology, 202
networks, 201
P2, 202
temperate, 306
wars, 202

phase transition, 286
first-order, 286
second-order, 286

plaque, 157
plasmid, 304
plating, 157

polymer
collapse, 18, 27
collapse transition, 29, 31, 39
compact, 22
entropic spring, 16
entropy driven collapse in solution, 31
Flory scaling, 25
free energy, 24
helix–coil transition, 33, 39
Kuhn length, 14
number of conformations, 20, 23
persistance length, 11, 304
radius of gyration, 15
robustness, 8
scaling, 18
self-avoidance, 22
Theta point, 26

polymerization forces, 137
procaryotes, 304
promoter, 147, 304

interference, 187, 199
occlusion, 188
open complex, 148

probability for complex operator occupancies,
167

protease, 304
protein, 304

φ values, 105
calorimetry, 96
chevron plot, 102
cold unfolding, 100, 119
contact order, 115
designability, 107
entropy barrier for folding, 115
folding kinetics, 101
folding times, 115
gap in heat capacity, 99
Go model, 109
HP model, 109
Levinthal’s paradox, 118
phase diagram, 96
protein–protein binding, 78
stability, 78
structure, 78
topomer search model, 114
two state folding, 99, 115

punctuated equilibrium, 246, 259, 261,
305

random energy model, 111
random entropy model, 118
random walk

diffusion, 289, 305
random walker

first return, 264
ratchet, 131

Brownian, 132
discrete, 132

RecA, 154, 198, 201
receptor, 237, 305
recombinant DNA technique, 305
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regulation by degradation, 228
reporter genes, 305
repressor, 147, 179, 305
reptation, 67
ribosome, 150, 305
RNA, 305

melting, 61
structure, 59

RNAi, 306
RNAP, 148, 306

collisions, 188
robustness, 306

λ phage, 195
chemotaxis, 237

rRNA, 306

scale invariance
degree distribution in networks, 213
extinction events in macroevolution,

264
greed, 237
self-organized criticality, 264, 267

scRNA, 306
self-organized criticality, 262, 264
snRNA, 306
Southern blot, 306
spindle, 306
Stokes’ equation, 180
stop codon, 306
strain, 306
stress responses

heat shock, 230
p53, 236
unfolded protein response, 228

suppressor, 306

sympatic speciation, 306
Szilard engine, 130

taxonomy, 301
temperate phage, 152
temperature, 280
terminator, 149, 306
transcription, 148, 306
transcription factor, 147, 306

activator, 147, 297
numbers in procaryotes, 211
repressor, 147, 305

transcription regulation, 147
activation, 228
combinatorical, 178
networks, 209
repression, 228

transduction, 307
translation, 149, 307

regulation, 228
speed, 150

transposable element, 307
treadmilling, 138
tRNA, 60, 307
tubulin, 136
two-hybrid method, 307

large scale network, 225

van’t Hoff relation, 38, 307
vector, 307

Western blot, 307

Zipf law, 216, 218, 307
zipper model, 57
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