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GapFill algorithm, 347

GapFiller tool, 56

Gas chromatography (GC), 337, 391

GBPM tool, 239

GBrowse, 61

GenBank database, 19, 464

Gene, 428, 467

analysis, 468

annotation of gene/protein structure and

function, 467�468

arrays, 91

chips, 91

density on chromosome, 467

expression, 26, 428

gene (genetic) regulatory network, 383�384

gene-based SSRs, 133

gene-set library, 433�434

gene�gene associations, 381

hubs, 383�384

of interest, 99

microarray technology, 91

network construction based on gene

association/correlation, 369

prediction, 60

Gene Associations File (GAF), 146

Gene coexpression network (GCN), 381, 387

Gene Expression Omnibus (GEO), 26, 99, 384

Gene Ontology (GO), 60, 62, 116, 145�146,

393

annotation of unknown gene/genome,

147�149

applications, 153�154

database, 145�146

enrichment analysis, 149�153, 151t

clusterProfiler, 151

DAVID, 150

EasyGO, 152

Enrichr, 151

g:Profiler, 150�151

GOAT, 153

GOEAST, 153

GOLEM, 153

GOrilla, 152

GOssTo, 153

NaviGO, 153

PANTHER, 150

PoGo, 152

QuickGo, 152

REVIGO, 152

ShinyGO, 152

ToppGene, 151

ViSEAGO, 152

WEGO, 152

future prospects, 154

GO�based classification, 146�147

resources, 146

Gene Ontology Annotation Tool (GOAT), 153

Gene Ontology enRIchment anaLysis and

visuaLizAtion tool (GOrilla), 152

Gene Ontology Enrichment Analysis Software

Toolkit (GOEAST), 153

Gene Ontology Functional Enrichment

Annotation Tool (GO-FEAT), 149

Gene Ontology Local Exploration Map

(GOLEM), 153

Gene Ontology semantic similarity Tool

(GOssTo), 153

Gene regulatory networks (GRN), 367, 381

Gene set enrichment analysis (GSEA), 148

Gene Structure Display Server, 61

Gene3D, 24

GeneChips, 362�363

General Pathway Simulator (GEPASI), 416

Generic version of PLS (G/PLS), 244

Genetic algorithms (GA), 194, 292

Genetic diseases, 468

Genetic polymorphism, 308

Genome, 381, 467

finishing/polishing, 56�57

genome-guided transcriptome assembly,

111�112

genome-wide bisulfite sequencing, 389�390

genome-wide data sources, 306

sequencing, 362�363

Genome Analyzer (GA), 106

Genome Analyzer Toolkit (GATK), 120

Genome annotation, 60�62, 452, 467

functional annotation, 62

structural annotation, 61

Genome assembly, 49, 56t, 149

algorithms, 51�52

application and future prospects, 62

approaches, 52�56

assembler technology, 50�51

data preprocessing, 52

mathematical calculation for depth/coverage,

60

pitfall in, 58�60

reassemble genome after sequencing, 50

tools and software for, 56�58

assembly quality assessment and

validation, 58

genome finishing/polishing, 56�57

tools in metagenomics, 164, 165t

Genome-scale metabolic networks (GSMNs),

359

analysis, 359

Genomics, 44, 381, 457

resources, 430

Genomics England project, 426

GenPept, 20

GFinisher tool, 56

Gilde tool, 211�212

Glide, 254�255

Glimmer, 61

Global sequence alignment, 35

GLOBI database, 383

Globular domain regions, 178

Glow discharge ionization (GD ionization), 391

Glycopeptides, 23

GNU Linear Programming Kit, 357

GOLD tool, 211�212

GOnet, 149

Gradient Boosting, 199

Gradient descent, 448

Graph mining techniques, 468

Graph theory, 371�373, 381

Graphlet correlation distance method, 375

GreenGenes, 161

normalized, 161

GRID, 244

GRids of phArmacophore Interaction fieLds

approach (GRAIL approach), 280�281

GROMOS classical force, 180, 192�193

GROningen MAchine for Chemical

Simulations (GROMACS), 326

GSnap, 33

Guanine�cytosine content (GC content), 107,

163

content per sequence, 110

Guner-Henry scoring method (GH scoring

method), 237

H
1H NMR-based metabolomics, 342�343

HADDOCK, 428

HaloPlex, 388�389

Hamiltonian path, 51
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HDOCK server, 211�212

Herbal medicines, food and, 343

Herpes simplex virus (HSV), 397

Herpes simplex virus encephalitis (HSE), 397

application of human gene connectome to,

397

Heterochromatic small-interfering RNAs (hc-

siRNAs), 113�114

Heterozygosities, 134

Hexadecahydro-1H-cyclopenta[a]phenanthrene

framework (HHCPF), 279

Hidden Markov model (HMM), 9, 23, 61, 394,

459

Hierarchical algorithm, 194

High Throughput Sequencing Technologies,

388

High-performance computers (HPCs), 193

High-performance liquid chromatography

(HPLC), 391

High-scoring segment pair (HSP), 39

High-throughput screening/sequencing (HTS),

92, 219, 233, 381

High-throughput X-ray technique, 190

HipHop algorithms, 237

HISAT2, 99

Hits distribution

of functional group, 168�170

of metagenome from database sources, 168

HMM homologous sequence, 29

HMMER tool, 467

HMMER3 tools, 190

Holistic approach, 425

Hologram quantitative structure activity

relationship (HQSAR), 248

Holotomography (HT), 392�393

Homologous characters, 67

Homologous superfamily assignment, 190

Homologous template structure, 178

Homology modeling, 178�180, 221�223

loop modeling, 180

model accuracy and validation, 180

protein structure prediction, 179f

SCR or core modeling, 179

side chain modeling, 180

Homology Protein Structure Database (CATH),

190

HTSeq, 99

Hubs, 374

Human gene connectome (HGC), 397

application of HGC to HSE, 397

Human Genome Project, 6�7, 467

Human immunodeficiency virus-1-inhibiting

FDA-approved drugs (HIV-1-inhibiting

FDA-approved drugs), 220

Human Metabolome Database (HMDB), 338,

340

Human Protein Reference Database (HPRD),

385, 397

HumanCyc, 393

Humoral immunity, 317�318

Hybrid assembly approach, 54

Hybrid models, 411

Hybridization-based approaches, 388�389

Hydrogen bond acceptor (HBA), 269

Hydrogen bond donor (HBD), 269

5-hydroperoxy eicosatetraenoic acid (5-

HpETE), 255�256

Hypogen algorithms, 237, 274

Hyponastic leaf-111 (HYL1), 114

Hypothesis, 447�450

Hypothesis-driven metabolomics, 338

I
Ideal curve, 277

Ideogram, 467

Illumina, 106

HiSeq, 54

Illumina/Solexa sequencing, 95

Tru-seq SLR technology, 108

IMAGE tool, 56

Immune Epitope Database and Analysis

Resource (IEDB), 319

Immune system modulation, 282

Immuno Polymorphism Database, 325

ImMunoGeneTics project (IMGT), 325

Immunological databases, 318�319

In silico biology, 3�4

In silico method

for B-cell epitope prediction, 319�322

for T-cell epitope prediction, 322�325

In Vivo/In Silico Metabolites Database, 340

Information technology (IT), 1

Insertions, and deletions (INDEL), 37�38, 97

Integrated relational Enzyme database (IntEnz),

27

Inter-simple sequence repeats (ISSR), 131

Interaction databases, 26

Interactome, 381

Interfeature distances, 269

Intermediate data, 426

Internal node, 70

Internal transcribed spacers, 159�160

International Nucleotide Sequence Database

Collaboration (INSDC), 19

International Union of Biochemistry and

Molecular Biology (IUBMB), 27, 393�394

International Wheat Genome Sequencing

Consortium, 62

InterPro, 23

InterProScan (IPRscan), 62, 148

Intron length polymorphic primer, 131

Ion Personal Genome Machine (PGM), 107

Ion Proton, 107

Ion S5, 107

XL system, 107

ION torrent, 107

Ion torrent sequencing, 95

Ion trap (IT), 391

Ionization, 340

isomiRs, 115

Isotopic nonsteady state, flux analysis under,

354�355

Isotopic steady state, flux analysis under,

354

Iterative Threading ASSEmbly Refinement (I-

TASSER), 195, 196f, 209

IWDB interaction web database, 383

J
Jatropha healthy (JH), 435�437

Jatropha Viral (JV), 435�437

Joint Commission on Biochemical

Nomenclature (JCBN), 394

Junk DNA, 112

K
K-means

algorithm, 462�463

clustering, 450

k-mers, 51�53

value, 110

k-nearest neighbor (k-NN), 198�200, 445, 452,

458

k-tuple method, 41�42

Kernel window, 453

Kirchhoff’s laws, 348

Knowledge discovery process, 466

Knowledge-based energy function and its

application, 194�197

I-TASSER, 195

QUARK, 195�197

ROSETTA, 195

Knowledge-based scoring functions, 294�295

Kyoto Encyclopedia of Genes and Genomes

(KEGG), 60, 62, 133, 340, 385, 393�394,

415, 433

database, 27

KEGGtranslator, 395

Kyoto Encyclopedia of Genes and Genomes

orthologous groups (KOs), 168�170

L
Lambda phage, 411

Lander�Waterman model, 60

Language in pathway modeling, 411�413

Lassa Virus (LASV), 321

Lead molecules, 256�259

discovery, 256

natural lead compounds, 256�257

semisynthetic drugs, 259

synthetic lead molecules, 257�258

Lead optimization, 214, 234, 256

bonding strength and selectivity, 262

functional group interconversion,

261�262

organic synthetic chemistry, 259�261

and strategies, 259�263

structure modification, 261

structure simplification, 261

using thermodynamic, pharmacodynamics,

and pharmacokinetic parameters,

262�263

Leaf, 69

Leave-one-out method (LOO method),

246�247, 397

Leishmania braziliensis, 321�322

Leu23 residue, 184

Library preparation, 59

and sequencing, 96�97

Ligand-based designing approaches, 255
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Ligand-based drug designing (LBDD), 209,

233�234. See also Structure-based drug

designing (SBDD)

advancement in exploring 3D

pharmacophore principles over above

limitations, 240

application of

pharmacophore in virtual screening and de

novo design, 239�240

QSAR/SAR, 248�250

development of new QSAR, 248

pharmacophore, 234�235

classifications, 238�239

mapping, 236�237

3D fingerprints, 235�236

Ligand-based pharmacophore (LBP), 238�239.

See also Structure-based pharmacophore

(SBP)

first problem lies with ligand flexibility, 238

modeling, 269�270, 273�275

using Accelrys’ HipHop algorithm in

Discovery Studio, 274

using LigandScout’s espresso algorithm,

274�275

molecular alignment in LBP modeling, 238

selection of training set of compounds, 239

LigandScout, 275�276

espresso algorithm, 274�275

Linear B-cell epitopes prediction, 321�322

Linear programming, 350

Linker selection, 325�326

Lipidomics, 367

Lipophilicity, 308

5-lipoxygenase-activating protein (FLA

protein), 282

Lipoxygenases (LOXs), 255�256

inhibition, 255�256

Liquid chromatography (LC), 337, 391

Live cell imaging, 392�393

Living organisms, 337

Local random walk algorithm (LRW

algorithm), 397�398

Local sequence alignment, 35�36

Log2fc, 99

Logistic regression algorithm, 319, 448�450

Long ncRNAs (lncRNAs), 111

Long noncoding RNAs, 113

Loops, 180

centroid step, 450

modeling, 180

Losartan, 255

Lys440 residue, 184

Lys594 residue, 184

M
Machine learning (ML), 147, 197, 227�228,

241�242, 273, 317, 443, 457�458

algorithms, 198�199, 319

application, 452�453

genome annotation, 452

protein structure prediction, 452�453

research area in bioinformatics with deep

learning, 453

artificial intelligence components, 443f

and categories, 443f

clustering, 450�451

in docking, 296�297

feature engineering and representation,

197�198

feature selection, 198

ML-based SFs, 295

models implementation and evaluation,

199�200

generally used metrics applied for protein

function prediction, 200t

models incorporated with pharmacophore

descriptors, 278�279

problems

in bioinformatics, 453�454

to understand supervised learning and

unsupervised learning, 446

in PSP, 197�200

regression, 446�450

supervised learning, 443�445, 444f

techniques, 324

unsupervised learning in bioinformatics, 452

unsupervised machine learning, 445�446

Macromolecule ligand complex, 239

Madison Metabolomics Consortium Database,

340

Magnetic sector, 391

MAKER, 61

Mangal-Ecological interaction database,

383

Many Microbe Microarrays Database (M3D),

384

Mapping/allignment of reads onto assembly, 99

MAPPP server, 323�324

Marker genes, 159�160

Mass balance equations, 348�349

Mass cytometry, 392

Mass spectrometry (MS), 337, 429, 466�467

limitations, 340

mass spectrometry-based proteomics,

391�392

MS-based techniques in metabolomics,

338�339

workflow of MS-based metabolomics,

339�340

analysis and identification, 340

detection, 340

extraction, 339�340

ionization, 340

sample preparation, 339

separation, 340

Massively parallel signature sequencing

(MPSS), 122

Matched molecular pair (MMP), 233�234

Matching

algorithm, 292

symbols, 34

Mathematica, 415

Mathematical biology, 413

Mathematical models, 317, 410

Mathematical network models, 383

MATLAB, 415

Matrix decomposition techniques, 362�363

Matrix-assisted laser desorption ionization

(MALDI), 391

Maxam�Gilbert method, 95

Maximum likelihood (ML), 43

method, 43

phylogeny, 82�83

Maximum parsimony method (MP method),

43, 80�82

MCDOCK, 292

MedDRA, 313

Medical and health data analysis, 469

Medical science, 342�343

MEGA, 85

Messenger mRNA, 96

Messenger RNAs (mRNAs), 105, 467

Meta-assembly approach, 54�56

MetaboAnalyst, 340

MetaboAnalyst 4.0, 356

Metabolic control analysis, 352

data, 352

Metabolic engineering, 418

Metabolic flux analysis (MFA), 11, 337

Metabolic foot printing, 338

Metabolic networks, 381, 385

construction and refinement

initial model development, 345�346

model improvement by experimental

validation, 347

optimization method to model system,

346�347

regulatory controls and dynamic

simulations, 348

thermodynamic constraints to metabolic

model, 348

mass balance equations, 348�349

and model construction, 344�351

optimization, 350�351

refinement of, 360

steady state, 349

steps in FBA, 351

types of constraints, 349�350

Metabolic nonsteady state, flux analysis under,

355

Metabolic pathways, 429

Metabolic steady-state, flux analysis under,

353�354

Metabolism, 385

Metabolite and Tandem MS Database, 340

Metabolome, 338

Metabolome-wide association studies

(MWAS), 342

Metabolomics, 11, 337�338, 381. See also

Genomics

applications, 341�343

animal science, 342

food and herbal medicines, 343

in industrially important microorganisms,

361�363

medical science, 342�343

microbial science, 341

plant science, 341�342

carbon flux analysis, 352�353

data processing in, 339�341

fingerprinting, 338
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metabolic control analysis, 352

and model construction, 344�351

MS-and NMR-based techniques in, 338�339

Metabolomics Workbench MetaboLights, 340

MetaCore, 340

MetaCyc, 340

Metadata, 146�147

MetaFluxNet tool, 357�358

Metagenome dataset, 166

Metagenomics, 105, 159�161

advantages, 172

analysis, 166

material, methodology, and outcome,

166�171

binning tools in, 164�166, 165t

challenges in, 161�162

chronology of principal breakthroughs in,

160f

data storage and sharing, 166

dataset acquire and processing, 162

genome assembly tools in, 164, 165t

limitations and future perspective, 172

QC analysis, 162�163

resources in, 161

workflow

for sequencing and analysis of sample,

160f

in metagenome analysis, 162

MetaSite tool, 311

MetaTIGER, 385, 394

Methanol�water�chloroform approach,

339�340

Methylation sequencing, 105

5-methylcytosine (5mC), 389�390

Metropolis criteria, 292

MHC

class I binder prediction, 323�324

class II binder prediction, 324�325

gene diversity, 325

Michaelis�Menten constant, 349

Microarray, 91, 362�363, 387�388, 428

advantages of transcriptome sequencing over

microarray technology, 100

applications of, 99

automated arrays and cDNA cloning to

microarray technology, 92

evolution, 92�94

principle of, 92�94

tools and utility, 94

data analysis, 94

pre-processing of microarray data, 94

Microarray Experiment format, 26

Microbes, 159

Microbial science, 341

Microbiomics, 367

Microorganisms, 159

MicroRNA Truncation and Tailing Analysis

(miTRATA), 122

MicroRNAs (miRNAs), 105, 114�115, 469

database, 27

miRNAconsTarget, 122

miRNA�mRNA interaction network, 435

and target prediction, 469

Microsatellites, 131�132

benefits and limitations of microsatellite

markers, 132�133

Middle East respiratory syndrome coronavirus

(MERS-COV), 322

Minimization of metabolic adjustment

(MOMA), 350�351

Minimum evolution method (ME), 43

Minimum information about genome sequence

(MIxS), 166

MinION, 108�109

mir in database, 27

miRBase, 27, 121

MISO, 388

Mixed integer linear programming (MILP),

194, 355

Model-Based Expression Index (MBEI), 94

Modeled protein, 180

ModelSEED, 395�396

Modulators, 282

MOE, 254�255

MOLE db (molecular descriptors database),

312�313

Molecular alignment in LBP modeling, 238

Molecular docking, 185�186, 211�212,

224�225, 291�295, 326

algorithms, 292�293, 293t

challenges in, 300�301

interaction view of uridilate kinase, 212f

knowledge-based SFs, 294�295

scoring functions, 294

Molecular dynamics simulation (MDS), 193,

212�213, 226�227, 278, 291, 297�300,

326

binding-free energy calculations, 299�300

challenges in, 300�301

pharmacophore methods in light of,

280�281

postdocking refinement, 298�299

Molecular evolution techniques, 177

Molecular functions (MFs), 146�147

Molecular holograms, 248

Molecular INTeraction database (MINT), 385

Molecular inversion probes (MIPs), 388�389

Molecular markers, 131

Molecular mechanics (MM), 298�299

Molecular mechanics-generalized born and

solvent-accessible surface area solvation

(MM-GBSA), 299�300

Molecular mechanics-Poisson�Boltzmann

surface area (MM-PBSA), 299�300

Molecular modeling, 209�210, 219

Molecular networks, 368

Molecular phylogeny

application of, 86�87

classification, 86�87

identifying origin of pathogens, 87

species conservation, 87

Molecules

alignment of, 235

superimposition based on atom overlapping,

235

MolProbity, 184

Monooxygenases, 309

Monophyletic taxon, 71

Monorepeats, 133

Monte Carlo algorithm (MC algorithm),

193�194, 292

Morphological markers, 131

Motifs, 367

discovery and counting, 369�370, 371t

MouseGene Expression Database, 384

MtbWeb, 319

Multi-Task Deep Neural Network models (MT-

DNN), 199

Multiinteger linear programming, 350

Multilevel models, 410�411

Multipartite, 433�434

Multiple data sources, 400

Multiple linear regression (MLR), 245

Multiple sequence alignment (MSA), 6�7, 33,

40�42, 178

algorithm, 41

ClustalW, 41�42

need for, 40

tools, 178�179

Multiplexing PCR, 388�389

Multitarget drugs design, 214�215

Multitarget ligand approach, 282

Multivariate data, 429

Mutation and disease association study, 468

MycobacRV, 319

Mycobacterium tuberculosis, 215, 418�419

Mycolic acid, 281

MYSPACE approach, 280

N
N-terminal DNA-binding domain, 390

N50 statistic, 58

Naı̈ve Bayes (NB), 458

classification, 198

classifier, 445

National Center for Biotechnology Information

(NCBI), 6�7, 19, 62, 99, 161

PubChem, 27

Natural antisense small-interfering RNAs (nat-

siRNAs), 114

Natural lead compounds, 256�257

Natural products (NPs), 256

chemical diversity of, 315

NaviGO, 153

Needleman�Wunsch algorithm, 35

Neighbor joining (NJ), 41, 43, 76�80

advantages and disadvantages of, 80

working example, 77�80

NetChop 3.1, 323�324

NetCTL1.2 method, 325

Netflix, 425

NetMHCcons 1.1 server, 323�324

NetMHCIIpan 3.1, 324�325

NetMHCpan 4.1 server, 323�324

Network Analysis Tools, 396

Network biology, 367, 381. See also Systems

biology

applications, 376, 396�399

essential protein identification, 398�399

functional modules’ identification, 399

in rare diseases, 396�398
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Network biology (Continued)

pathway determination, 398

protein function determination, 398

biological networks, 381

properties, 381�382

types, 382�387

challenges and future perspective, 399�400

combination of algorithms, 400

multiple data sources, 400

pseudo temporal ordering, 399�400

experimental methods in, 387�393

ChIP-seq, 389

deep mRNA sequencing, 388

exome sequencing, 388�389

flow and mass cytometry, 392

genome-wide bisulfite sequencing,

389�390

live cell imaging, 392�393

mass spectrometry-based proteomics,

391�392

microarray, 387�388

yeast two-hybrid, 390�391

resources for biological network-based

studies, 393�394

BiGG, 394

BioCyc Database Collection, 393

ENZYME, 393�394

ExplorEnz, 394

KEGG, 393

metaTIGER, 394

STRING, 394

tools for network pathway analysis,

394�396

BioNetStat, 396

ERGO tool, 395

KEGGtranslator, 395

ModelSEED, 395�396

Network Analysis Tools, 396

OmicsNet, 396

pathway tools, 395

Network data, 429

Network flow-based algorithm, 398

Network generation and analysis from data

sources, 432�434

Network motifs, 367, 382

biological significance of, 375�376

Network-based approaches for systems

pharmacology, 435

Network-based methods, 368

Neural networks (NN), 196�197, 199�200,

445, 449, 459

Newbler, 53�54

NEWLEAD software, 240

Next-generation sequencing (NGS), 1, 17, 33,

91�92, 105, 159�160, 317, 367, 388

data analysis, 10

platforms and technologies, 105�109

technology role in vaccine design, 328

Nextera, 388�389

NG50, 98

NimbleGen, 388�389

Node, 69

degree, 374

NOISeq, 99

Nomenclature Committee (NC), 27, 394

Noncoding DNA, 112

Noncoding RNAs (ncRNAs), 96, 105

Nonlinear activation function, 453

Nonlinear modeling algorithms, 245

Nonredundant database (NRDB), 22

Nontargeted metabolomics, 338

Norfloxacin, 255

Novel protein-coding genes, identification of,

112�113

Nuclear magnetic resonance (NMR), 337, 428

limitations, 340

NMR-based techniques in metabolomics,

338�339

spectroscopy, 177, 189, 207�208, 219�220,

339

Nucleic acids, 221

Nucleotide, 467

O
Object-oriented databases, 17�19

biological data available to research

community in single place, 18�19

biological data in computer-readable form,

18

stored data, 18

Object-relational database management system,

17�18

OBO-Edit, 149

Observational medical outcomes partnership

(OMOP), 313

Oligonucleotide-based microarray, 93�94

Omega algorithm, 272�274

Omics

data integration, 11

techniques, 368

OmicsNet, 396

OneDep system, 191

Online Chemical Modeling Environment,

312�313

Online Mendelian Inheritance in Man (OMIM),

464

Ontology, 146�147

techniques, 466�467

OpenFlux tool, 357

Operational taxonomic units (OTUs), 69

OPLS classical force, 192�193

OptFlux tool, 356�357

OptGene tool, 355

Optimization, 350�351

alternative objective functions, 350�351

linear programming, 350

method to model system, 346�347

multiinteger linear programming, 350

OptKnock

algorithm, 358�359

tool, 355

OptStrain tool, 356

Ordinary differential equations (ODEs),

343�344, 410, 413�414

integration of ODEs, 414

ORF Finder, 61

OrfPredictor software, 133

Orphan disorders (OD), 397

Orthogonal descriptors, 247

Overlap-layout-consensus (OLC), 51

overlap-layout-consensus/string graph

assemblers, 51

Overrepresentation analysis (ORA), 150�151

Overrepresented k-mers, 163

Overrepresented sequences, 110, 163

Oxford Nanopore, 96, 108�109

P
P-glycoprotein (Pgp), 308�309

Pacific Biosciences (PacBio), 107�108

SMRT sequencing, 96, 108

Padlock probes, 388�389

Paired-end sequencing, 97

Pairwise alignment, 41�42

Pairwise sequence alignment (PSA), 33

Pan-Dataset Density Analysis, 190

Parallel algorithms, 369�370

Parallel Analysis RNA End (PARE).

See Degradome sequencing

Paraphyletic taxon, 71

Partial cDNA sequences, 469

Partial differential equations (PDEs), 410

Partial least squares (PLS), 244

Particle swarm optimization (PSO), 292�293

Party hub, date and, 382

Path, 381�382

Pathcdock, 428

Pathogen-associated molecular patterns

(PAMPs), 326

PathoLogic program, 393

Pathway databases, 27

Pathway designing tools, 415

CellDesigner, 415

Cytoscape, 415

Pathway determination, 398

Pathway modeling

applications and simulations, 418�419

general diagram and language used in,

411�413

Pathway simulations analysis, 413�415

ODEs, 413�414

stochastic simulation, 414�415

Pathway tools, 395, 415�416

Pathway/Genome Databases (PGDBs), 393

Patient�patient networks, 432�433

Pattern identification, 44

PDBsum server, 184

Peptide toxicity, 326�327

Per base N content, 163

Per base sequence content, 163

Perl script, 435

Pfam database, 23, 62

Phagocytic cells, 318

Pharm-IF, 278

Pharmaceutics, 305

Pharmacodynamics of drug candidates, 311

drug toxicity, 311

Pharmacogenomics, 10�11

role in precision medicine, 314�315

Pharmacokinetics of drug candidates, 307�310
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drug absorption, 308

drug distribution, 308�309

drug metabolism, 309�310

Pharmacology, 307

Pharmacophore, 234�235, 239�240, 269

alignment of molecules, 235

applications, 281�283

basics, 271�273

build pharmacophore hypothesis, 234

classifications, 238�239

LBP, 238�239

SBP, 239

computational drug design, 270f

conformational analysis with three-

dimensional structures, 272�273

different methods of pharmacophore

generation, 273�276

division of initial data into diverse datasets,

271�272

decoy set, 272

test set, 271

training set, 271

future perspectives, 283�284

mapping, 236�237

diverse conformation generation,

236�237

generation of 3D pharmacophore, 237

validation of, 237
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Quasi steady-state approximation, 349

Quenching, 341

QuickGo, 152

QXP, 292

R
R tool, 415

Radiation hybrid (RH), 467

Radius of gyration (Rg), 298

Ramachandran plot, 184

Rampage, 10

Random amplified polymorphic DNA (RAPD),
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Repeat Explorer, 60
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based scoring functions

Statistics, 457�458

Steady state, 349
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application of vertex similarity to rare

diseases, 397

Virtual screening (VS), 211, 224�225,

233�234, 239�240, 270

conformer selection, 239

exploration of conformational space,

239�240

of high-throughput docking, 295

Virus attack, 435�437

ViSEAGO, 152

Visualization, 149

Volume, velocity, veracity, and variety (four

Vs), 426

W
Waikato Environment for Knowledge Analysis

(WEKA), 458, 461

Weakly significant of feature selection

technique, 461�462

Web Gene Ontology (WEGO), 152

Web Graphics Library technology, 396

Weighted graph, 372

Wellcome Trust Sanger Institute, 62

WhatCheck, 209

Whole exome sequencing (WES), 388
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