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end-to-end distance, 87
Chemical reaction, 104
Continuous time Markov process, 78
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Discrete chemical master equation, 105
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Langevin approach, 115
Poisson process, 116
stochastic differential equation, 113
Taylor expansion, 114
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Voronoi region, 4

Interaction networks models, 133
dynamical, 135
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differential equations model, 135
discrete state, 136
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Ising model, 79
energy, 79

Marginal distribution, 86
Markov chain, 81
conditions, 81
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detailed balance, 82, 84
property, 81
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time reversibility, 82
time reversible processes, 82
transition probability, 81
transition probability matrix, 82
Markov process, 81
MAX-CUT problem, 199
Molecular species, 104

Non-deterministic finite automata (Nra), 190

Piece-wise linear model, 186
biological applications, 188
delta-notch protein signalling, 189
genetic regulatory networks, 189
dynamics, 187
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equivalence, 187
piecewise-linear hybrid automata, 189
Potential function, 29
assumptions, 58
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Boltzmann assumption, 34
Boltzmann distribution, 33
data dependency, 64
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potential, 44
effective potential energy, 33
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membrane proteins, 62
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non-additivity, 59
nonlinear potential function, 52
derivation, 52
optimality criterion, 50
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partition function, 33, 57, 58
sequence dependency, 60
physics-based potential function, 30
probability of occupancy, 32
protein design, 56
protein stability, 57
protein structure prediction, 53
protein-protein docking prediction, 54
reference states, 33, 42, 45, 62
ideal gas, 43
internal random model, 62
permutation model, 62
Rosenblatt perceptron method, 50
theoretical model, 32
three-body interactions, 60
Protein descriptors, 31
Protein design, 47
Protein folding, 29
thermodynamic hypothesis, 29
Protein function prediction, 16
enzyme function prediction, 18
evolution of protein surfaces, 18
graph based methods, 16
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Protein representation, 31
Protein structure, 1
computing surface area, 14
computing volume, 14
packing analysis, 15
atom ball, 2
atom radius, 2
computing surface area, 9
computing volume, 9
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crystallography, 1
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electron density map, 1
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molecular surface, 4
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re-entrant surfaces, 4
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size properties, 9
solvent accessible surface, 3
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semi-definite optimization, 200
Cholesky decomposition, 200
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Rare event, 79
Reaction, 104
linear and nonlinear reactions, 104
reaction probability, 117
reaction rate, 104
intrinsic reaction rate, 104
reaction trajectory, 117
trajectory, 117
Markovian process, 118
probability of reaction trajectory, 118

Sampling technique, 77
importance sampling, 85
bias correction, 85, 89
weights, 85, 86, 89
bias correction, 86
joint trial distribution, 87
Markov chain Monte Carlo, 83
Metropolis Monte Carlo, 81, 83
move set, 84
proposal function, 84
proposal probability, 83
trial function, 84
partial sample, 86
proposal distribution, 80
rejection sampling, 80
sampling distribution, 80, 85, 89
sequential importance sampling, 85, 89
sequential Monte Carlo, 84, 87
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look-ahead, 87 GPU-based solver, 108
partial sample, 89 iterative solver, 108
prune, 89 matrix exponential, 108
resampling, 89 phage lambda, 122
resampling probability, 89 steady state probability landscape,
sample variance, 89 108
weights, 89 small copy numbers, 103
target distribution, 79, 83-86, 89 state space, 106
decomposition, 86 finite state projection, 110
intermediate distribution, 86, 89 Krylov subspace method, 108
trial distribution, 80, 85, 86 simplification, 108
Scoring function, 30 truncation error, 111
Scoring matrices, 78 stochastic simulation, 117
Signal transduction networks, 139 Gillespie algorithm, 118
NET-SYNTHESIS software, 142 stochastic simulation algorithm, 118
biochemical evidence, 140 theoretical framework, 104
correlation between dynamic and re- transition rate, 105
dundancy, 152 transition rate matrix, 105, 108
data Collection, 142 Stoichiometry, 104
excitory and inhibitory influence, 139 stoichiometry vector, 104
genetic evidence of differential responses,
140 Testosterone dynamics, 174
graph-theoretic notations and termi- Topological structures of molecules, 6
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null hypothesis model, 153 simplices, 6
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null hypothesis testing, 155 Two-species interaction, 207
null model
bias correction, 155 Uniform distribution, 87, 89

other network reduction rules, 148
pharmacological evidence, 140
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random networks, 153
redundancy and degeneracy, 149
information theoretic measures, 150
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reverse engineering, 155
combinatorial approach, 163
modular response analysis, 156
quality evaluation, 166
synthesis, 140
transitive reduction, 145
greedy approach, 146
Specific biological models, 209
C. elegans metabolic network, 214
T-LGL cell survival and death network,
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ABA-induced stomatal closure network,
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Drosophila segment polarity model, 209
Boolean, 210
Signal transduction, 210
EGFR signaling network, 212
Stochasticity, 103
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Monte Carlo simulation, 117
probability landscape, 104, 121
dynamically evolving probability land-
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