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—— QM/MM geometry optimization 143,
144
—— QM/MM setup 142, 143
—— QM/MM software 141, 142
QSAR models 322, 353, 375, 405
— applicability domains 328
— assessment and validation 327, 328
— black box models 323
— classical 326, 329-333
— conjugative metabolizing enzymes 337
— for cytochrome P450 328
—— SARs 328, 329
— 3D models 335, 336
— 3D QSAR methods 340
— enzyme induction 336, 337
— of human hepatic microsomal intrinsic
clearance 340
— local vs. global 325, 326
— machine learning 327, 333
—— models 325
— MLR-based 326
— models, classification 334, 335
— molecular descriptors 324
— multiple linear regression (MLR) 323
— predictive ability 327
— SAR 326
— in silico 324
— — prediction 324
— sulfotransferases 338, 339
— training SAR 325
— uridine diphosphate glucosyltransferase
(UGT) 338
— in vitro clearance 339, 340
QSAR prediction
— experimental data/assays 376-378
— phosphoglycoprotein (P-gp)-mediated
disposition 376, 380, 385-388
— substrate identification 378-380



quantitative reverse transcription polymerase
chain reaction (qQRT-PCR) 473

quantitative structure—activity relationship
(QSAR), see QSAR models

quantum mechanical (QM)

— calculations 37

— tool 134

quenching 9

quinone reductases 9

r

random forest (RF) 335, 380

reactive nitrogen species (RNSs) 9

reactive oxygen species (ROSs) 8,9

reactivity models 40, 41

— for CYP reactions 268

— — combined carbon atom models 273

— — comprehensive models 273, 274

— — epoxidation of aromatic and double

bonded carbon atoms 271, 272

— — hydroxylation

— — — aliphatic carbon atoms 268-270

— — — aromatic and double bonded carbon

atoms 271, 272

— CypScore 41

— SMARTCyp 40

— software for 40, 41

— StarDrop 40, 41

receiver operating characteristic (ROC)
curves 38, 312

recombinant enzymes 232, 233, 238,
457, 458

recursive partitioning (RP) 335, 380

regioselectivity

— P450 Regioselectivity module of
Percepta 42

— RegioSelectivity (RS)-WebPredictor 42, 67,
281

registration, evaluation, and authorization of
chemicals (REACH) 323

reliability index (RI) 42

retinoid X receptor (RXR) 461

reversed-phase (RP) chromatography 487,
494

rhodamine-123 375

rifampicin 365, 441, 461, 469, 470

ritonavir 87, 88, 105, 106, 115, 122, 453, 459,
469, 470

root mean square error (RMSE) 324

rosiglitazone 235

— GSH adducts 235

— in vivo liver toxicity 235

RS-WebPredictor 42, 67, 68
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s

sandwich culture model 429

SAR, see structure-activity relationship (SAR)

Scutellaria baicalensis 359

shape-focused approaches 42, 43

single-nucleotide polymorphisms (SNPs) 456

site of metabolism (SoM) prediction 30, 38

— competition between different SoMs with
regard to 267

— Metabolism module of ADMET
Predictor 42

— methods for 31-36

— software 38

— SoM predictors 56, 66

— structure-based predictions 243

SMARTCyp approach 45, 67, 248

— for CYP isoforms 2D6 and 2C9 248

— for descriptor calculation 42

— software 40

SMIRKS rules 267

sodium taurocholate cotransporting
polypeptide (NTCP) 373

soft drugs 6

software for predicting interactions of small
molecules

— ADMET Predictor Metabolism module
47

— ADMEWORKS Predictor 48

— isoCyp 47

— with metabolizing enzymes 46—48

— MetaDrug 47

— MetaPred 47

— PASS 48

— Percepta software package 46, 47

— VirtualToxLab 48

— WhichCyp 47

software for predicting metabolites 43

— data mining and machine learning
approaches 46

— — Metaprint2D-React 46

— knowledge-based systems 44, 45

— — JChem Metabolizer 45

—— META 44

— — MetabolExpert 44

—— MetaDrug 45

— — Meteor 44, 45

—— SyGMa 45

—— TIMES 45

—— UM-PPS 45

— molecular interaction fields 46

— — MetaSite 46

software for predicting sites of
metabolism 38
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— data mining and machine learning
approaches 41, 42

— — FAst MEtabolizer (FAME) 42

— — Metaprint2D 41

— — P450 Regioselectivity module of
Percepta 42

— — RegioSelectivity (RS)-WebPredictor 42

— docking 39, 40

—— IDSite 40

— knowledge-based systems 38, 39

—— MEXAlert 39

—— QikProp 39

— molecular interaction fields 39

— — MetaSite 39

— reactivity models 40, 41

—— CypScore 41

—— SMARTCyp 40

— — StarDrop 40

— shape-focused approaches 42, 43

——ROCS 43

solid-phase extraction (SPE) 491

S-oxidation 42

specificity (sp) 386

StarDrop software 40, 41

statins 441

statistical mechanics 180

steroids 77

structural variability 83, 97

— CYP1A2 83-85

— CYP2A6 85

— CYP3A4 87, 88

— CYP2C9 85, 86

— CYP2D6 86

— CYP2E1 87

structure-activity relationship (SAR) 39, 322

— based on chemical bond energy 211

— based on docking 211, 212

— based on products 210, 211

— — knowledge-based SAR 212

—— SARs based on chemical bond
energy 211

—— SARs based on docking 211, 212

— CYP inhibitor

—— SAR, related to ionization state 330

— — SAR, related to molecular size 331

— 3D-QSAR modeling 15

— GRID/GOLPE QSAR methodology 337

— knowledge-based 212

— PLS-based QSAR model 340

— reaction rates 213

— SAR of reaction rates 213

— training SAR 325

structure-based methods 37

— molecular docking (see molecular docking)

— for predicting metabolism 30

— for predicting sites and products of
metabolism (see 6 A Rule; protein
flexibility)

structure-based prediction 40

structure—function relationships 77

structure—metabolism relationships
(SMRs) 30

substrate and inhibitor pharmacophore
models

— cytochrome P450 enzymes 354

—— CYP3A5 inhibitors 360

— — CYP3A?7 inhibitors 360

— — CYP3A4 substrate pharmacophore

model 359, 360
—— CYP1A2, substrates/inhibitors
354, 355

—— CYP2B6 substrates 355, 356

—— CYP2C9 ligands 356, 357

—— CYP2C19, substrates 357, 358

—— CYP2D6 model 358, 359

— interference with phase I metabolic
enzymes 362, 363

— UDP-glucuronosyltransferases (UGTs) 9,
29, 361, 402, 422

—— UGT1A1 substrates 361

—— UGT1A4 substrates 361

—— UGT1A9 substrates 361, 362

—— UGT2B7 substrates 362

substrate recognition sites (SRSs) 82, 83

substrate specificity profiles 83

sulfation 337, 400, 422, 490

sulfotransferases (SULTs) 9, 17, 29, 337, 338,
339, 422

sulfoxidation 10, 133

SuperCYP database 64

supernatant (S9) 446

superoxide dismutase (SOD) 9

Supersomes 424, 426, 428, 434

support vector machine (SVM) 67, 380

— classification models 334

SyGMa (Systematic Generation of potential
Metabolites) 34, 45, 297, 311

t

tamoxifen 7, 105, 106

temazepam 6

terfenadine 444

testosterone 164, 203

— hydroxylation 201

— sites of oxidation by CYP3A4 212
tetrachlorodibenzo-p-dioxin (TCDD) 460



thermodynamic integration 185

thin layer chromatography (TLC) 486

time-dependent inhibition (TDI) 266

time-of-flight (TOF) 238, 487, 488

TIMES (Tissue Metabolism Simulator) 34,
45, 301

tissue microsomal systems 201

TNO developed Intestinal Model
(TIM-2) 421

total free energy 249

toxicity pathways 408

toxicophores 9

toxification 3, 7-9

toxophores 9

ToxTree software 267

tramadol 7

transactivation assays 465

transcription factor activators 464

— in vitro screening methods 464

transferases 16

transferase—transporter coupling 10

transition state theory (TST) 183

trapping assays 496

trichloroacetic acid (TCA) 491

troglitazone 105, 111, 112, 122, 234, 235

trovofloxacin 405

u

UDP-glucuronosyltransferases 17, 444

UGT1ALl enzyme 442, 446

UGTIA gene 473

UM-BBD database 45, 69

UM-PPS web server 45, 69

uridine diphosphate glucosyltransferases
(UGTs) 337

v

validation 30

— assay validation

— — analytics 434

— — reference compounds, selection
433, 434

— — in vitro model, theoretical steps 434,
435

— maximum unbiased validation (MUYV)

database 352
— MetaSite 231
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— model validation 312-314, 327

van der Waals (vdW) interactions 185

very low-density lipoprotein (VLDL) 437

vitamin K epoxide reductase complex
(VKORC1) 406

VolSurf descriptors 380, 384, 388

w

warfarin 441

— crystal structure 363

— ligands 357

water 254

— computational studies 254

— effect of crystallographic water molecule in
CYP1A2 254

— effect of water molecules

— — on predicted docking poses 255

——— SoM predictions, effects sorted in

classes 255

— — and protein structures 256

— entropic effect 254

— x-ray structure of CYP1A2 254

web-accessible databases 54

web servers 53, 54, 71

well-stirred model 432

whole-cell hepatocyte assays 339

Wikipedia 53

WikiProjects 60

World Wide Web 53

X

xenobiotics 104, 415, 417

— classification of human CYPs based on 200
— CYPs induction 336

— definition 415

— detoxification process 418

— drug’s clearance 441

— harmful 367

— metabolism 3, 30

— — enzymes expression of 459, 460, 463
— — factors influencing 18

— — genes, mRNA expression of 471

— — principal metabolic proteins 322

— metabolite prediction 66

— response elements (XREs) 460
XMetDB database 266

x-ray diffraction 206
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