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LMx(Sp<Ca)l by a ribonucleoside
derivative, 229
ADP
HCaA of glutamate dehydrogenase, 263
Akaike information criterion, 230

© Springer-Verlag Wien 2015
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Ankyrin repeat protein
HMx(Sp>Ca)l of caspase-2, 242
tight-binding HMx(Sp>Ca)I of caspase-2,

242

Antagonism, 302

Antileukoproteinase
HMx(Sp>Ca)l of kallikrein-related

peptidase, 241

Apparent, definition, 24

Apparent parameters, 44

Arachidonate 15-lipoxygenase
HMXxD(A/I) by reaction products, 272
HMxD(I/A) by reaction products, 258
HMxD(I/A) modification, 258
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3-oxo-5a-steroid 4-dehydrogenase, 220
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Azurocidin, 284

Balanced, 128
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Berger, A., 172,282
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HMx(Sp>Ca)l by an ankyrin repeat protein
(AR_F8), 242
structure in complex with AR_F8, 244
Caspase-7
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HMx(Sp=Ca)l by Cu-containing
compounds, 256
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Cathecol 1,2-dioxygenase
LCal in bioremediation, 221
Cathepsin B, 199, 214
HCal by cyclopalladates, 247
Cathepsin G, 239, 241, 284
Cathepsin K
binding model of glycosaminoglycans, 281
HCal by two compounds, 249
HMx(Sp<Ca)A by dermatan sulfate, 279
HMxD(A/I) by chondroitin sulfate, 271
HMxD(I/A) by NSC13345, 262
HMx(Sp>Ca)l by three compoubds, 242
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mechanisms of interaction with
glycosaminoglycans, 271
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as inhibitors of cholinesterase, 197
HMx(Sp>Ca)l of acetylcholinesterase, 197
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peptidyltransferase, 226
Chlorocathecol 1,2-dioxygenase
LCal in bioremediation, 221
Chlorpromazine
LMx(Sp>Ca)l of aldehyde oxidase, 226
Cholinesterase, 197
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two-sites mixed modification, 197
Chondroitin sulfate
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Chymotrypsin, 109
HMxD(I/A) by «-naphthylamine, 260
HMxD(I/A) by phenol, 260
Cleland, W.W., 9, 73, 173
Closed system, 26, 46, 392, 453
Clozapine
LMx(Sp>Ca)l of aldehyde oxidase, 226
Clusterin, 366, 425
Coagulation factor IXa
HMx(Sp<Ca)l by nitrophorin-2, 251
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SO-LSpI-SlowS of hydroxymethylglutaryl-
CoA reductase, 428
Competitive, 128, 211, 215, 226, 237, 296,
361, 446
Cooperativity, 66, 180, 188
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relationship with the Hill coefficient, 189,
190
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Cu-containing compounds
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HCal of cathepsin B, 247
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279
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Di Cera, E., 83, 109, 110, 174
2,6-dichlorophenolindophenol
articifial electron acceptor, 248
LMx(Sp<Ca)l of aldehyde oxidase, 229
Dichotomous keys, 463—476
Dihydropteroate synthase
LSpl by sulfonamides, 216
DiMaio, K., 237
Dipeptidyl-peptidase IV
LMx(Sp>Ca)l by oligopeptides from the
HIV-1 Tat protein, 226
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Dixon, M., 1, 270, 273
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HSpI by biphenylsulfonacetic acid
derivatives, 238
Dobson, R.C.J., 247
Domagk, G., 216
Domperidone
LMx(Sp>Ca)l of aldehyde oxidase, 226
Double enzyme-modifier interactions, 295-354
general equation of the isoboles, 306
general rate equation, 300
modifiers exclusive on E and ES, 309
modifiers exclusive on E, ESIX catalytically
active, 338
modifiers exclusive on E, ESIX catalytically
inactive, 332
modifiers exclusive on ES, 318
modifiers interactive on E and ES, ESIX
catalytically active, 347
modifiers interactive on E and ES, ESIX
catalytically inactive, 341
synopsis, 307
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Dunford, H.B., 109

DynaFit, 14

Dynamic light scattering, 201, 467

Easson, L.H., 446
Effector, definition, 4
Einstein, A., 15, 109
Elastase-2, 284
HMx(Sp>Ca)l by glycosaminoglycans, 241
inhibition by «-1-peptidase inhibitor, 458
LCal by silanediol peptide isosters, 221
Selwyn, M. J.
test, 47
Enzyme hysteresis, 284, 375, 397, 399
definition, 367
Enzyme-modifier interactions
systematics, 127
taxonomy, 133-142
extended applicability, 140
hyperbolic inhibition, 138
linear inhibition, 136
nonessential activation, 139
Enzyme state, 19, 20, 27, 34, 37, 76,77, 123
Erarslan, A., 249
Error, 6, 89
added to simulated data, 5
Essential activation, 142—-153
apparent kinetic parameters, 148
definition, 142
in multiple interactions, 357-360
linear mixed activation, 143
linear specific activation, 147
LMx(Sp<Ca)A, 147, 149
LMx(Sp=Ca)A, 147, 149
LMx(Sp>Ca)A, 147, 149
LSpA, 147, 149
taxonomy, 149
B-estradiol
LMx(Sp<Ca)l of aldehyde oxidase, 229
Ethacrynic acid
HMxD(/A) of glutathione transferase,
261
Ethinyl estradiol
LMx(Sp<Ca)l of aldehyde oxidase, 229
Ethylammonium
HMx(Sp=Ca)A of trypsin, 282
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Facilitation, 301
Fajszi, Cs., 296, 300, 352
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Finasteride, 220
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Fischer, R.S., 268
Fitting data to equations
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Fitting equations to data
:) well done, 8
disagreement between data and model, 275
number of fitted parameters, 243
Flavone
HCal of the NADH:ubiquinone reductase,
248
HMx(Sp=Ca)l of NADH:ubiquinone
reductase, 256
Forrer, P., 242
Fowler, R.H., 15
Franzke, C.W., 241
Free states, 27
Frequency constant, definition, 370
Frieden, C., 66, 140, 246, 263, 367, 375
B-fructofuranosidase
LSpl by fructose, 216
Friih, H., 284

Gamma glutamyl transferase
LCal by OU749, 220
Gammans, R.E., 251
General modifier mechanism, 65
accepting compromises, 107-110
alternative symbolism, 129-131
global fit to data, 230
impact of simplifications, 86-102
linkage at equilibrium, 67
linkage at steady-state, 69
original rate equation, 111-116
properties of the Michaelis non-constant,
105, 107
quasi-equilibrium assumption
test of validity, 83—-86
rate equation (King-Altman method),
79-83, 119-123
simplifications of the rate equation, 71-79
all steps in quasi-equilibrium, 71
generalized microscopic reversibility,
73
the modifier binds in quasi-equilibrium,
76
steady-state versus quasi-equilibrium,
102-104
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Glucose-specific phosphocarrier protein
modifier of phosphotransferase, 252
Glutamate dehydrogenase
HCaA by ADP, 263
HCal by GTP, 246
reaction scheme, 247
Glutathione-disulfide reductase
HCal by safranin O, thionin O and
menadione, 248
Glutathione transferase
HMxD(I/A) by ethacrynic acid, 261
inhibition by ethacrynic acid and
reactivation by chlorophyllide, 353
Glycerol kinase
HMx(Sp<Ca)l by ITACS*, 252
Glycosaminoglycans
HMx(Sp=Ca)A of myeloblastin, 284
HMx(Sp>Ca)l of elastase-2, 241
Glyphosate
HMXxD(A/) of 3-phosphoshikimate
1-carboxyvinyltransferase, 268
GMP
HSpA of 5'-nucleotidase, 279
Goldstein, A., 184, 446
Goldstein, B.N., 37, 74, 119
Gonzilez-Tanarro, C.M., 240
GraphPad Prism, 5, 8
Groundwater decontamination
kinetic studies, 227
GTP
HCal of glutamate dehydrogenase, 246
Gupta, S., 277
Giitschow, M., 240

Haldane, J.B.S., 18, 19, 23
Haldane relationship, 24
HCaA
kinetic barrier diagram, 264
practical examples, 263
practical examples, table, 265
specific velocity plot, 264
HCal
kinetic barrier diagram, 245
practical examples, 244
practical examples, table, 246
specific velocity plot, 245
Hedstrom, L., 222, 428
Heinrich, R., 25, 43
Helicobacter pilori, 226
Henderson, PJ.E, 184
Heng, S., 240
Heparin mimetics
HMx(Sp=Ca)I of plasmin, 254
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Herbicides, 221
High-throughput screening, 200
Hill coefficient, 188, 194, 197
Hill, A.V.,, 188
Hill, T.L., 65, 69
Hindrance, 301
Hirudin fragments
HCal of thrombin, 248
HSplI of thrombin, 237
LSplI of thrombin, 216
HMxD(A/M)
alternative schemes and misinterpretations,
273
kinetic barrier diagram, 269
practical examples, 268
practical examples, table, 269
specific velocity plot, 269
HMxD(I/A)
kinetic barrier diagram, 259
practical examples, 257
practical examples, table, 260
specific velocity plot, 259
HMx(Sp<Ca)A
kinetic barrier diagram, 280
practical example, 279
specific velocity plot, 280
HMx(Sp<Ca)l
kinetic barrier diagram, 250
practical examples, 249
practical examples, table, 251
specific velocity plot, 250
HMx(Sp=Ca)A
kinetic barrier diagram, 283
practical examples, 281
practical examples, table, 283
specific velocity plot, 283
HMx(Sp=Ca)l
kinetic barrier diagram, 255
practical examples, 254
practical examples, table, 256
specific velocity plot, 255
HMx(Sp>Ca)A
kinetic barrier diagram, 266
practical example, 265
HMx(Sp>Ca)l
acetylcholinesterase by triarylmethane
dyes, 239
aminopyrine N-demethylase by
primaquine, 240
elastase-2, cathepsin G and myeloblastin
by suramin, 240
kinetic barrier diagram, 239
practical examples, 238
practical examples, table, 238
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product inhibition of cellulose 1,4-beta- specific, 130
cellobiosidase, 239 uncompetitive, 130
product inhibition of ethanolamine- Inhibition paradox
phosphate phospho-lyase, 239 definition, 350
specific velocity plot, 239 wrong interpretation, 353
HMXxI, generic as pool of HMx(Sp>Ca)l, Initial rate, 43, 51
HMx(Sp<Ca)l and HMx(Sp=Ca)l, Inner filter in fluorescence, 202, 465
139 Inositol-phosphate phosphatase
Holman, T.R., 272 HMx(Sp<Ca)l by Lit, 251
Homeomorphism, 152, 153, 274 LCal by Lit, 220
HSpA, 276-279 Instrumental noise, 54
hyperbolic specific activation, 276 Intertwined parameters, 85, 413, 424, 433, 453
kinetic barrier diagram, 278 Intrinsic tenase complex
practical examples, 276 HMCcD(A/T) by ISIS 2302, 269
practical examples, table, 279 Invertase
specific velocity plot, 278 LSpl by fructose, 216
HSpl ISIS 2302
kinetic barrier diagram, 236 HMCcD(A/]) of intrinsic tenase complex,
practical examples, 235 269
practical examples, table, 237 Isoboles
specific velocity plot, 236 definition, 302
Hydroxamic acids general equation, 306
LMx(Sp>Ca)l of urease, 226 Isobologram
Hydroxymethylglutaryl-CoA reductase definition, 302
SO-LSpI-SlowS by compactin, 428 1UB, 4, 127
4-hydroxy-tetrahydrodipicolinate synthase IUBMB, 4

HCal by lysine, 247
HMx(Sp=Ca)l by lysine, 254

Hyperbolic activation Jacob, F., 66, 110, 237
definition, 131 Johansen, G., 8

Hyperbolic inhibition Jones, J.P., 226, 229
definition, 131 Joshi, N., 258, 272

Hyperbolic modification
definition, 131
Hysteretic enzyme. See Enzyme hysteresis Kachmar, J.F.,, 74, 138, 142, 235
Kallikrein-related peptidase
HMx(Sp>Ca)l by antileukoproteinase, 241

ICs KAPattern, 5, 20, 123
definition, 179 Kaplan, N.O., 366
ASk Kazan, D., 249
HMx(Sp<Ca)l of glycerol kinase, 252 Keleti, T., 296, 300, 352, 361
IMP-dehydrogenase Kim, Y., 227
reaction scheme, 222 Kinetic barrier diagram, 24
substrate inhibition by NAD,,, 222, Kinetic homeomorphism, 152
223 King-Altman method, 5, 19, 76, 102
Inagami, T., 282 King, E.L., 19
Independence, 301 KinTek Explorer, 5, 13
Inhibition Kirsch, J.F., 109
catalytic, 130 Kitz, R., 446
competitive, 130 Klipp, E., 25
hyperbolic (definition), 131 Knowles, J.R., 43
inconsistent nomenclature, 128 Kovacic, L., 267
linear (definition), 131 K-systems, 141

noncompetitive, 128 K-type inhibition or activation, 141
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LMx(Sp>Ca)l by N-arylsulfonyl
hydrazones, 226
Laidler, K.J., 152
Laskowski, M., 391
LCal, 217-221
dependence of the kinetic parameters on
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kinetic barrier diagram, 219
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specific velocity plot, 219
Ledoux, D., 254
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Leonard, K., 238, 256, 260
Leyh, T.S., 54
LiT
HMx(Sp<Ca)l of inositol-phosphate
phosphatase, 251
LCal of inositol-phosphate phosphatase,
220
Liberator, 360-366
definition, 361
synopsis of modifiers, 153
Limiting rate, 122
Linear activation
definition, 131
Linear inhibition
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Linear modification
definition, 131
Linear specific inhibition
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Linked functions, 67
Linnaeus, C., 133
Linoleate 13S-lipoxygenase
HMx(Sp>Ca)l by 9-octadecyl sulfate, 241
LMx(Sp>Ca)l by palmitoleyl sulfate, 226
Liu, H.-Y., 201
LMx(Sp<Ca)l
dependence of the kinetic parameters on
inhibitor concentration, 224
kinetic barrier diagram, 228
practical examples, 227
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specific velocity plot, 228
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dependence of the kinetic parameters on
inhibitor concentration, 232
kinetic barrier diagram, 231
practical examples, 230
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reaction scheme, 138
specific velocity plot, 231
LMx(Sp>Ca)l
dependence of the kinetic parameters on
inhibitor concentration, 224
kinetic barrier diagram, 225
practical examples, 223
practical examples, table, 226
reaction scheme, 138
specific velocity plot, 225
LMxI, generic as pool of LMx(Sp>Ca)l,
LMx(Sp<Ca)l and LMx(Sp=Ca)],
137
LSpA
derivation of the rate equation, 285
LSplL, 212-215
dependence of the kinetic parameters on
inhibitor concentration, 212
derivation of the rate equation, 285
kinetic barrier diagram, 212
linear specific inhibition, 212
practical examples, 212
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Liiond, R.M., 248
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synthase, 247
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Mazat, J.-P., 296
MCs
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McGovern, S.L., 201
Menadione
HCal of glutathione-disulfide reductase,
248
LMx(Sp<Ca)l of aldehyde oxidase, 229
MEROPS Peptidase Database, 3, 261
Methylamine derivative
HSpI of cathepsin K, 238
Methylammonium
HMx(Sp=Ca)A of trypsin, 282
Methylguanidine and ethylguanidine
HMx(Sp=Ca)A of trypsin, 282
5’-methylthioadenosine (product)
HMx(Sp=Ca)I of spermidine synthase, 254
Michaelis constant, 21-23, 33, 39, 57, 59, 78,
80, 82, 122, 155
Michaelis constant, apparent, 29, 77, 83, 89
Michaelis, L., 45, 215
Michaelis—Menten equation, 22, 39, 43
Michaelis—Menten equation, original, 35, 39
Michaelis—Menten treatment, 33, 45
Microscopic reversibility, 21, 69, 72, 100, 129,
144, 178
adherence to, verification, 32
definition, 14
generalized, 75, 86, 101, 146, 164, 176
definition, 74
in equivalent expressions, 116-118
in the Haldane relationship, 24
Onsager’s triangle reaction, 16, 24
in slow-onset linear mixed inhibition, 411
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Milne, E.A., 15
Modifier, definition, 4
Mogul, R., 241
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Mycobacterium tuberculosis, 237
Myeloblastin, 239, 241, 282, 284
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284
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Na™t
HSpA of sucrose a-glucosidase, 277
NAD(P)H oxidase
HSpI by NAD, 237
NADH:ubiquinone reductase
HCal by flavone, 248
HMx(Sp=Ca)I by flavone, 256
LMx(Sp>Ca)l by zinc ions, 226
NAD,x
HSpl of NAD(P)H oxidase, 237
substrate inhibition of IMP dehydrogenase,
223
Nakamura, C.E., 428
Nakanishi, M., 224, 233
Nakatani, H., 109
a-naphthylamine
HMxD(I/A) of chymotrypsin, 261
Naqui, A., 180
N-arylsulfonyl hydrazones
LMx(Sp>Ca)l of B-lactamase, 226
Niche, 24, 27, 43
4-Nitrobenzoate
HMx(Sp<Ca)l of unspecific
monooxygenase, 251
Nitrophorin-2
HMx(Sp<Ca)l of coagulation factor IXa,
250
Node, 19, 76, 102
Node compression, 37, 38, 42, 74, 119, 164
Noise
added to simulated progress curves, 5
Noncompetitive
misapplication in enzyme inactivation, 232
nomenclature conflicts, 128, 230
Nonessential activation
definition, 139
HCaA, 263
HMx(Sp<Ca)A, 279
HMx(Sp=Ca)A, 281
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HSpA, 276
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Nonessential dual modification
HMxD(A/N), 268
HMxD(/A), 257
Nonessential modifiers, 257
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rate equation, 217
reaction scheme, 217
Nonsticky substrate, 96
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NSC13345
HMxD(I/A) of cathepsin K, 262
5’-Nucleotidase
HSpA by GMP, 279
Numerical integration
slow-onset inhibition, 372

3-Oxo-5c-steroid 4-dehydrogenase
LCal by A-ring aryl steroids, 220
Obligatory activation
synonym of essential activation, 142
Occam’s razor, 261
(Z)-9-Octadecyl sulfate
HMx(Sp>Ca)l of 13S-lipoxygenase, 241
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SO-LMx(Sp<Ca)l of [phosphatase
2A protein]-leucine-carboxy
methyltransferase, 414
Oligo-1,6-glucosidase
LSpl by glucose, 215
Oligopeptides from the HIV-1 Tat protein
LMx(Sp>Ca)l of dipeptidyl-peptidase 1V,
226
Onsager, L., 14, 15, 19
monomolecular triangle reaction, 16
Open system, 26, 218, 459
Operational definition, 22
Osgood, R., 19
ou740
LCal of gamma glutamyl transferase, 220
Ozawa, T., 296
Ozer, 1., 197

Palmitoleyl sulfate
LMx(Sp>Ca)l of linoleate 13S-
lipoxygenase, 226
Papillomavirus, 238
Parallel branches, 37, 74, 119
Parameter, definition, 14

485

Pardo, J.P., 248
Park, Y.-D., 273
Pechstein, H., 216
Penicillin amidase

HCal by polyethylene glycol, 249
Pepstatin A
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a-1-peptidase inhibitor
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Peptidyltransferase

LMx(Sp>Ca)l by chloramphenicol, 226
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SO-LMx(Sp<Ca)l by okadaic acid, 414
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HSpl of sucrose-phosphate synthase, 237
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HMx(Sp>Ca)A by calmodulin, 267
3-Phosphoshikimate 1-carboxyvinyltransferase
HMXxD(A/I) by glyphosate, 268
Phosphomannomutase, 201
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HMx(Sp=Ca)I by heparin mimetics, 254
Plotting a function
difference with simulation, 377
Plowman, K.M., 1
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arachidonate 15-lipoxygenase, 258, 272
HMx(Sp=Ca)I as mechanism, 256
HMx(Sp>Ca)l as mechanism, 241, 256
HMxD(A/I) as mechanism, 272
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Promiscuous inhibition, 200
Propagation of error, 6
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HSpI of acetylcholinesterase, 238
1-propylammonium
HMx(Sp=Ca)A of trypsin, 282
Prusoff, W.H., 179
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definition, 33
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