Cambridge University Press
0521391849 - Biological Kinetics
Edited by Lee A. Segel

Index

More information

INDEX

ablation, 189
acetylcholine, 50
actinomycin, 67, 70-1
activation, 88
Adair equation, 10, 15, 21, 31
model, 50
theory, 23
adaptation, 148
adenosine, 98
triphosphate, 26
adenylate cyclase, 74-104, 128-9, 136, 138~
42,144, 145, 147
ADP, 108, 121, 122, 124, 125, 147
affinity, 12, 20, 31, 80
constant, 61, 72
agar, 136
aggregation, 127, 128, 139, 146
alcohol dehydrogenase, 109
all-or-none transition, 125, 144
allosteric, 21
activator, 91
constant, 21, 112, 122, 124, 130
enzyme, 109, 147
model, 40, 50, 130
protein, 147
regulation, 129
theory, 20
amoebae, 127
AMP, 108, 124
amplification 122, 134-5
amplifier, 121
antagonism, 156
antibody, 11, 17
antigenic determinant, 12
antigens, 11
aperiodic trajectories, 207
arsenazo, 159
arylhydrocarbon hydroxylase, 64-8, 71
aspartase transcarbamylase, 26
association
constant, 9, 10, 20, 30, 31, 32, 41, 46
function, 9

asymptote, 50
ATCase, 26-7

ATP, 26, 116, 128, 130, 131, 132,

attenuation, 57

attractant, 127

augmentation, 170, 171, 172, 179
autocatalysis, 107, 148
autoradiograph, 183, 184

back reaction, 5

basal
conditions, 60
rate, 63

137,138

Belousov—Zhabotinsky reaction, 107, 209

benzanthracene, 64, 67
beta-adrenergic blocker, 74
beta-galactosidase, 58
bifurcations, 209

binding sites, 12, 18, 20, 29
binomial coefficients, 22
birhythmicity, 126, 146
blood cell, 197

bone marrow, 197

BRL cells, 71

bursting, 126-7, 146
butterfly effect, 208

calcium, 129, 146, 149, 155-80
cAMP, 61, 76, 108
induction, 64
signaling, 127-49
CAP, 61
carbamyl
aspartate, 26
phosphate, 26
carcinogen, 70
catabolite, 145
repression, 59, 61
catalytic subunit, 26, 118
catecholamine, 74, 94
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cell
ghosts, 137
growth, 58, 61
multiplication, 58
suspension, 137
cell-free system, 58, 67
cellular
differentiation, 58
hypertrophy, 194
cGMP, 129, 147
chain rule, 203
chalone, 182, 185, 195
chaos, 126-7, 146, 197-212
characteristic equation, 114-15
chemical waves, 107
chemotaxis, 127
cholesterol, 100
circadian rhythms, 118
citrate, 124
clock, 108
collision coupling, 88
compartments, 131, 140
competition, 176, 178
complex, 1,2
concerted, 130
change, 22
model, 23
transition, 109, 147
conductance, 159
conformational change, 20, 23
conservation equation, 2, 35, 78, 84, 92
cooperativity, 11, 14, 20, 22, 2947, 81, 88,
110, 148, 160, 168, 169, 170, 176
covalent modification, 57, 129, 147, 148
CO; production, 123
critical point, 204
CRP, 61
CTP, 26
curvature, 30, 34, 47-9
cycles, 206
cyclic AMP, see cAMP
cyclic GMP, 129
cycloheximide, 67, 68-71
cytoplasmic messenger, 65
cytosine triphosphate, 26

D. minutum, 128

dead-end complex, 23, 27
degradation, 66, 68

derivative, second, 33
desensitization, 145, 146, 148
detailed balancing, 21-2, 25, 38

developmental

control, 138

path, 139

transition, 138
dibenzanthracene, 64-5

Dictyostelium discoideum, 108, 122, 125,

12749

difference equations, 2, 198
differential-delay equation, 197
differentiation, 127, 128
diffusion, 107, 128, 161

controlled reaction, 100
dilution, 144

factor, 130

dimensionless, see nondimensional

dimer, 23, 24, 31, 36, 42, 130
dinitrophenol, 137

dissipative structures, 107, 148
dissociation constant, 9, 21,77, 124, 136

DNA
loops, 59
transcription, 58

dose-response, 122, 134, 136, 188, 189, 193

double periodicity, 117-18
double-reciprocal plot, 5
DPH, 100

E. coli, 58, 60, 62, 116, 147
e.p.p-, 155, 157, 159

Eadie plot, 14

effector, 60

end-plate potential, see e.p.p.
end-product inhibition, 148
entrainment, 117-18

entry, 159, 161, 162, 163, 168, 169, 176

enzyme, 2,42, 74
cascades, 1-47
induction, 57-73

epidemiology, 211

epinephrine, 95-8

equilibrium
binding, 31
constant, 9, 23
dialysis, 8
point, 191, 200

error, 50

erythrocyte, 76-104

evoked release, 156, 159

excitability, 10749, 120-6, 128

extremum, 36

extrusion, 161
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facilitation, 153, 158-62, 164, 165-74, 177-9 number, 36
fatty acids, 100 plot, 35-8, 50-2
FDP, 109, 124 homeostasis, 195
feedback, 120, 126, 146-8 hormone, 74, 77, 146, 148
fixed point, 200, 204-6 horseradish peroxidase, 209
fluorescence, 109, 123 hybrid conformation, 23
formation, 63 hydrogen, 209
frequency demuttiplication, 118 hydroxybenzylpindolol, 95
frog, 173 hyperbolic law, 20
fructose diphosphate (FDP), 123
fructose-1,6-bisphosphate, 109 identical site oligomer, 41
fructose-6-phosphate, 109 IgM, 17-18
fruiting body, 127 immunoglobulins, 11, 40

immunology, 211

independent sites, 10
Gy phase, 183 induced-fit
G, phase, 185 models, 50
G-proteins, 129 theory, 20, 22-8
galactosidase, 62 induction, 57
gap, 155 equation, 60
gate, 74 enzyme, 57-63
GDP, 101 positive, 61-5
gene dosage, 62 inhibition, 175
genes, 144 inhibitor, 67-72, 68, 70, 182-3, 186, 189,
genetic control, 57 190-1, 194, 195
glycogen phosphorylase, 27-8 initial
glycolysis, 123 conditions, 2
glycolytic oscillations, 108-27 velocity, 404
Gpp(NH), 39 insects, 198
Gpp(NH)p, 74-6, 78, 80, 85, 91, 99, 1014 instability, 206
GTP, 74,75, 77, 80, 90-1, 101 integration, 86
guanosine triphosphate, 74 IPTG, 59, 61-2
guanylyl-imido-diphosphate, 74 isomerization constant, 21

isopropylthiogalactoside, 59
isoproterenol, 95
half saturation, 36-7

half-life, 66, 71 Jacob—-Monod

half-saturation concentration, 51 mechanism, 57

half-site reactivity, 61 regulatory circuit, 61

haptens, 12

hard excitation, 143 kinetics, 74, 87

heart, 211

Hel.a cells, 67 lac, 58-65

hematopoiesis, 197 inducers, 61

hemoglobin, 20, 21, 23 systems, 58

hepatactomy, 182, 185, 188, 190, 195 lag period, 66

heterogeneous affinity, 12 Langmuir isotherm, 4

hexachlorocyclohexane, 183 latent period, 66

hexamer, 120 ligand, 8, 20, 24, 25, 29, 31, 42, 74

hexokinase, 109 light scattering, 128

Hill limit cycle, 115-20, 126, 131, 136, 138, 142,
approximation, 38, 60 197
law, 37-8 linear regression, 16
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linearizing, 191

Lineweaver-Burk plot, 5, 13, 14, 334, 52,
55-6

liver regeneration, 182-96

liver, 64, 66, 67

loop relation, 21-2, 25

lurbol-PX, 103

m.e.p.p., 157
macromolecules, 8
magnesium, 156, 171, 174-80
mass action, 1
maximum, 36, 48-9, 2034
membrane, 136
messenger RNA, 58, 65, 68
metabolite regulator, 57-73
Michaelian

enzyme, 134

function, 80
Michaelis constant, 4, 41, 162
Michaelis-Menten

curve, 30, 168

equation, 3-7, 11

functions, 162

kinetics, 34

law, 41
miniature end-plate potentials, 155
minimum, 36, 2034
mitochondria, 159, 168, 175
mitosis, 182-9
mitotic

index, 1834, 186, 187, 189, 193

rate, 187, 189

stimulator, 185
molecular mechanism, 29
mRNA, 58, 67
multiple

periodic attractors, 126

stationary states, 125, 142, 144
muscle, 108
MwWC

model, 109-13

theory, 20-8, 40

mechanism, 147

NADH, 109, 123, 210
nerve

impulse, 155

membrane, 133

terminal, 155
neurotransmitter release, 155-80
noncooperative binding, 33, 78

nondimensional
parameters, 42
variables, 32, 112
nonequilibrium
systems, 107
thermodynamics, 107
nonidentical sites, 38
nonlinear, 149
kinetic laws, 107
springs, 209
norepinephrine, 95
nucleic acids, 26
nucleotide, 27
nullcline, 113, 115, 125, 126, 131, 132, 137
sigmoid, 113, 117, 119, 121, 131-3, 137,
138, 144, 147

oligomer, 20, 29, 35, 40, 41
operator, 59

operon, 58, 60

optimal frequency, 146
oscillation, 128, 10749, 137, 193
overshoot, 182, 192-3
oxidation, 209

oxygen, 20, 21

papain, 148
parabiotic rats, 184
parameter space, 144
pendulum, 209
perfect
K system, 113
V system, 113
period, 204, 209
peroxidase, 210
perturbations, 113
PFK, 109, 110, 116-18, 120, 122, 124, 131,
134, 135, 137, 147
pH-dependent kinetics, 107
phase
plane, 113, 120, 131, 132, 137, 138, 143,
145, 147, 148, 191-2
shift, 117
phosphate, 26
phosphodiesterase, 130, 134, 136, 13842,
145
phosphofructokinase, 108, 109, 118, 125,
147
phospholipids, 100
phosphorylation, 57, 146
plateau, 136
post-tetanic potentiation, see PTP
postsynaptic membrane, 155
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potentiation, 158, 172
pox virus, 67
predator—prey, 107
presynaptic membrane, 155
product, 2, 424, 124
promoter, 61
propranolol, 74, 95
protein
kinase, 129, 147
molecule, 8
synthesizing, 57
protomer, see subunit
pseudo-steady state, 3, 93
PTP, 169-71, 173, 178, 179
puromycin, 67
pyrimidines, 26

quantal
content, 158
release, 157

quasi-steady state, 3, 42, 78, 112, 130-1
see also pseudo-steady state

R-state, 20

rat, 182, 195

rate constant, 1, 31, 65
rate-determining step, 66
rate-limiting step, 5

reaction, irreversible, 2

receptor, 74

rectangular hyperbola, 4

red blood cells, 76

refractory period, 125, 133
regression, linear, 16

regulatory sites, 26

regulation, 57

regulatory subunit, 26, 118, 130
relaxation oscillations, 119

relay, 128, 132, 137, 140, 141, 146
release, 139, 161-3, 168-70, 175, 176
removal, 159-61, 165-8, 173, 176, 178
repetitive stimulation, 171
repression, 57, 65
repressor-effector complex, 60
repressor, 59, 60, 68-9, 70
reserve material, 145

residual theory, 158

resting calcium concentration, 162
reversible association, 57

Sarkovskii’s theorem, 206
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saturation, 38, 40, 49, 161, 162, 164, 167-9,

173

function, 10, 22, 29, 30, 32, 33, 35, 45, 50-6

Scatchard

curve, 13

function, 13

plot, 13-18, 31-5, 45-50
seasonal breeding, 198
self-organization, 107
separation of variables, 3
shuttle model, 102
sigmoid, 30, 32, 45

nullcline, see nullcline, sigmoid
signaling, 139
slime mould, 108, 127
slope

final, 46

initial, 46, 49
sodium, 179
space-dependent structures, 107
specific reaction, 4
spores, 127
squid, 159, 175
stability, 115, 130, 141, 202, 206
stalk, 127
standard plot, 29, 33, 524
starvation, 128, 145
stationary state, 107
statistical mechanics, 208

steady-state, 3, 85, 121, 131, 141, 200

stimulator, 183
stirring, 137
stoichiometry, 61
strange attractor, 127, 197
structural gene, 65
substrate, 2, 23, 134
inhibition, 115
injection, 121-5, 137, 138
subunit, 20, 23, 35, 110, 118-20
succinate, 27
superinduction, 67-72
switching, 131
synapse, 155, 156
synchronized release, 155

T-state, 20

Taylor series, 167
temperature, 137, 176
test pulse, 160
tetramer, 23, 45-56, 118

threshold, 121, 122, 124, 125, 132,

8, 143, 145, 147, 148, 189

134, 136-
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thymidine, 183-5
kinase, 67
time
constant, 178
scale, 6, 118
transcription, 61, 63, 67
termination, 57
transition, 144
map, 210
translation, 65, 67
control, 65, 72
factor, 68, 69
transmitter, 155, 160
trimer, 118
trithythmicity, 126

turbulence, 208, 209
turkey, 76
erythrocyte, 94
turnover, 65
tyrosine aminotransferase, 67

units, 186
velocity, of reaction, 3, 41

vesicles, 136, 155
viscosity, membrane, 99-100

waste product, 182-3, 190, 194, 195

yeast, 108, 117, 147
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