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cell cycle 11, 168
– division 11
central paradigm 15
checkpoints 11
chemotaxis 104–105
Cholesky decomposition 125
chromatophore 174
– vesicle 176
clique 71
– problem 72
clustering 76
– algorithm 99
– coefficient 69–70
coexpression 44
– networks 105
cofunctionality 48

j273

Principles of Computational Cell Biology – From Protein Complexes to Cellular Networks. Volkhard Helms
Copyright � 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
ISBN: 978-3-527-31555-0



collaboration network 2
colocalization 199
Combdock 20, 218
combinatorial assembly module 218
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complete graph 71
conditional probability 53
– distribution 52
connected component 17, 72, 140
connected graph 17
constraint-based modeling 146
Consurf 243
continuity equation 169
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core-weighted fitting 212
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d
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degree 68
– distribution 68
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depth-first search 22
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– independent path 77
– relaxation 26
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Fast Fourier transformation 208
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Fick�s first law 170
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flux balance analysis 116, 125, 127
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flyBase 12
F0F1ATPase 174
force-directed layout 32
Forward–Euler integrator 187
Fourier transformation 15, 206
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fragility coefficient 145
fumarate and nitrate reductase regulatory

protein (FNR) 101
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G0 phase 11
G1 phase 11
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Gaussian distribution 226
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gene cluster method 47
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generating matrix 131
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global transcription factors 101, 103
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histone-like protein or nucleoid-associated
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hydrogen-bond 239
hydrophobic interaction 248
hyperedge 105
hysteresis 165
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identity matrix 123
induced fit 218
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integration host factor (IHF) 101
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interactome 50, 221
intergenic interaction matrix 108
internal substrate 152
intersection points 118
in silico prediction 52
ion screening 247
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isoelectric point (pI) 41
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k
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l
Laplacian filter 211
leucine-responsive regulatory protein (Lrp)

101
light-harvesting complex (LHC) 174
likelihood function 53
linear algebra 121
linear cross-correlation 205
linear preferential attachment 87
linear programming 20, 128
linear transformations 122
loss-of-function mutant 109

m
macromolecular complexes 254
macromolecules 6
malate dehydrogenase 118
mass conservation 118
mass spectroscopy 44
mathematical graphs 15, 17
mathematical pendulum 156
matrix 121–122
– algebra 15
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M phase 11
messenger RNA 4
metabolic flux distribution 155
metabolic network 116
metabolic pathway 7
metabolites 115
Methanosarcina barkeri 121
Michaelis–Menten kinetics 162
microarray 5
minimal cut set(s) 140–141
minimum spanning tree 29
MIPS 46, 55, 199
mixed integer linear programming (MILP) 128
modular decomposition 82
modularity 82
module 83, 104, 198
mouse genome database (MGD) 12
mRNA 4
– abundance 46
multiple-input/multiple-output (MIM) 5
multiple sequence alignments (MSAs) 239
mutant phenotype 145

n
neighbor 83
neighborhood 70
network motifs 99, 111
network reconfiguration 140
network theory 1
network topology 4, 68
network verification 145
Newton�s second law of motion 155
nonobligate complex 197
NP-complete 20, 72
nuclear magnetic resonance (NMR)

spectroscopy 44, 199, 201
nuclear overhauser effect (NOE) 201
nucleoside diphosphate kinase 117
null space 125

o
obligate 197
one-way switch 164
ontology 12
open reading frame 198
operon 49
ordinary differential equation 155
oscillatory response 166

p
parallel module 83
partial differential equation 169
party hubs 75
path 17
pathway length matrix 138

percolation 72
permanent complex 196
phantom cell 222
phylogenetic analysis 86
phylogenetic profiling 49–50
Poisson distribution 69, 73
Poisson–Boltzmann equation 248
polyhedral cone 131
pools-and-proteins model 176
positive feedback 164
posterior probability 53
power law 60
– distribution 75
preferential attachment 3, 73
Prim�s algorithm 31
prime module 83
principal component analysis 99
prior probability 53
probabilistic algorithm 21
proteasome 222
protein complex purification (PCP) 84
protein data bank (PDB) 14, 199, 235
protein domain networks 59
protein phosphatase 2A 85
protein–protein docking 216
protein–protein interaction 5, 155
– network 17, 39
proteomics 39
pseudocode 19
psynthesis 141
purine nucleoside phosphorylase 117
pyruvate dehydrogenase 196

q
quninol 174
quninone 174
quotient 83

r
Radicchi algorithm 80
random graph 72
random growing networks 87
random networks 2
random static networks 87
rank 123
rate constant 178
reaction center (RC) 174
reaction participation matrix 139
RegulonDB 101
representation matrix 131
representative vertex 83
response magnitude 159
reverse engineering 99, 107
Rhodobacter sphaeroides 174
ribonucleoprotein 195
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ribosome 195
RNA polymerase 4, 100, 194, 220
robustness 74, 145
Rosetta Stone method 48
rotation matrix 124, 130, 205

s
Saccharomyces cerevisiae 121
Saccharomyces Genome Database (SGD) 12
scalar multiplication 122
scale-free 3
– graphs 73
– network 3
Schizosaccharomyces pombe 223
search and enumeration 21
series module 83
shape complementarity 217
shared components 82
shortest path 77
– problem 17
signal transduction 11
– networks 5
signal-to-noise ratio 49
signaling pathway 158
single-input motif (SIM) 112
single-input/multiple-output (SIM) 5
small interfering RNA 99
small worlds 2, 73
– network 87
– phenomenon 1
sniffer 166
socio-affinity index 198
sodium dodecyl sulfate (SDS) 41
solventaccessiblesurfacearea (SASA) 233, 249
spanning tree 29, 219
spatial organization 7
S phase 11
spliceosome 194
square matrix 123
Staphylococcus aureus 121
state transition 107
statistical fluctuation 59
statistical potential 240
steady state 118, 159
stochastic fluctuation 172
stoichiometric analysis 15
stoichiometric matrix 118
stoichiometric modeling 116
Stokes–Einstein relationship 249
structural classification of protein (SCOP) 236
subgraph 17, 87
submatrix 131
succinyl coenzyme A synthetase 147
sum of least squares 205
surface overlap maximization 215

surface plasmon resonance 44
synthetic lethality 44
system of linear equations 124
systemic independence 140
systems biologymarkup language (SBML) 12

t
tandem affinity purification (TAP) 42, 82
TATA box 100
Taylor expansion 187
technological network 2
termination 100
thermosome 222
Thermus thermophilus 257
three-dimensional structure 39
timer 178
toggle switch 165
trail 17
transformed Shannon entropy 237
translation 4
tree 18, 76, 83
triangle 70
TRIPLES 46, 71
twilight zone 231
two-dimensional electrophoresis 41
tyrosine 239

u
ubiquinol 174
ubiquinone 174
upstream activating sequence 43
underdetermined 125

v
vertex 17
vertex-independent path 76
Vesiweb 181
voxel 178
Virtual Cell 170
vulnerability 74

w
walk 17
wee1 168
weighted graph 17

x
X-ray crystallography 199

y
yeast two-hybrid 18, 42
– method 74

z
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