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a
AAV (adeno-associated virus) 407 ff.
ABC (ATP-binding cassette) transporter 32
absorption 212
access
– data and materials 494
N-acetyl galactosamine 9
N-acetyl glucosamine 8f.
acetylsalicylic acid 356
acridine orange (AO) 192
acrylamide 104
actin filament 47
action potential 87
activation energy 20
acyclovir 356
Ad5 virus 164
adapter protein 86, 414
adapter sequence 147
adenine 22 f., 74
– methylation 74
adeno-associated virus (AAV) 407ff.
adenosine 23
adenosine deaminase (ADA) deficiency 363,

403
S-adenosylmethionine (SAM) 139
adenoviral expression system 164
adenoviral vector 410
adenovirus
– recombinant 164
– somatic gene therapy 404
adenylate cyclase 34 ff.
ADME-T (absorption, distribution,

metabolization, excretion, and toxicity) 345
adsorption
– specific 107
adsorption chromatography 129
adsorptive interaction 107
adverse drug reaction (ADR) 481
affine gap cost model 281
affinity chromatography 126, 129 f., 386
affinity maturation 384
Affymetrix 514
agarose gel 130
– submarine electrophoresis 130
aggregation chimeras 399
agricultural biotechnology 514
agriculture 483
Agrobacterium 435
agronomic characteristics 432
alanine 15 f.
alcohol oxidase
– alcohol oxidase 1 (AOX1) 175
– gene 160

alcoholic fermentation 509
aldose 8 f.
aldosterone 13 f.
Alexa Fluor dye 263
algorithm
– heuristic 281
– optimal 281
alignment
– global 281
– local 281
– multiple 282
– pairwise 280
– statistics 282
alkylation 273
alkyltransferase 68
allele-specific hybridization 369
allosteric ligand 20
alpha-factor 191
alternative splicing 219, 334
Alu element 61
Alveolata 93
Alzheimer’s disease 401
Amgen 514
amino acid 14, 109
– biocatalytic process 453
– D-amino acid 14
– essential 14
– general structure 14
– L-amino acid 14
aminoacyl-tRNA 77
5-aminosalicylic acid 357
AMP (adenosine monophosphate) 22
AMPA (�-amino-3-hydroxyl-5-methyl-4-

isoxazol-propionate) 402
ampholyte 105
ampicillin 157, 177
amplification created restriction sites

(ACRS) 369
amplification refractory mutation system

(ARMS) 369
amplified fragment length polymorphism

(AFLP) 231
amyloid deposits 401
amylopectin 9
amylose 9 f.
amyotrophic lateral sclerosis (ALS) 401
anabolism 46
analyzer 203
anaphase 64 f.
androgen 14
Angiospermae 94
animal cell 4, 40
– compartment 6

– type 53 f.
animal health 500
animal model 341
animal phylogeny 97
anion exchange chromatography 109
anion exchanger 109f.
ANN (artificial neural network) 287 ff.
antibiotic resistance 156, 172 ff., 441
– gene 443
antibiotics 14, 49, 78, 451
antibody 87, 206, 351
– antibody-dependent cytotoxicity 352
– bifunctional 379 ff., 390
– bispecific 353, 379 ff., 390
– bivalent 387 f.
– camel 389
– clinically approved antibody product 393
– complementary determining region

(CDR) 377
– constant domain 377f.
– coupling 353
– disulfide-stabilized Fv fragments

(dsFv) 389
– Fab fragment 382ff.
– heavy chain 377ff.
– heterologous fusion 387
– human antibody therapeutics 379
– humanization 378
– humanized monoclonal antibodies 352
– hypervariable region 377
– light chain 377ff.
– monoclonal 110
– monospecific antibody fragment 386
– multivalent antibody fragment 389
– production 379ff.
– purification 385
– recombinant 322, 377 ff., 392 ff.
– single-chain (cameloid) 206
– single-chain Fv fragment (scFv) 382 ff.
– single-domain VH antibody 389
– therapeutic use 352
– variable domain 377ff.
antibody chip 372
antibody engineering 392
antibody gene library 381
antibody-directed enzyme prodrug therapy

(ADEPT) 390
anticodon 75
antigene therapy 415
antigenic fusion component (tag) 163
antiparallel chain 17
antiport 33
antisense probe 252
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antisense RNA 27, 339
antisense technology
– DNA analog 424
antisense therapy 415
antitumor effect 411
applied microbiology 475
Arabidopsis thaliana 91
arachidonic acid 13
Archaea 3ff., 59, 91
– biochemical and cell biological

characters 5
– molecular phylogeny 92
Archaebacteria 58, 91
argon-ion laser 268
array 259
– binding molecule 394
– comparative genome hybridization

(CGH) 372
– format 372f.
– global 264
– in situ synthesized 264, 373
– specific 264
array-based technique 258
Array-TubeR 373
ArrayExpress 278
arteriosclerosis 89
Asilomar moratorium 512
aspartate kinase 468f.
aspartate semialdehyde dehydrogenase 468
assay 343
– design 270
– stability 343
atherosclerosis 337
atomic force microscope (AFM) 200f.
ATP (adenosine triphosphate) 22, 46, 214
ATP synthase 42
Autographa californica nuclear polyhedrosis

virus (AcNPV) 176
autonomously replicating sequence

(ARS) 160
autoradiography 131
autosome 62
auxin 446
auxotrophic mutant 463
auxotrophy gene 160
auxotrophy marker 161, 174
8-azaguanine resistance 472

b
BAC end sequencing 224
BAC library 224
BAC walking 226
bacteria 3 ff., 59, 91
– biochemical and cell biological

characters 5
– competent 165
– Gram-negative 49 f.
– Gram-positive 49 f.
– molecular phylogeny 92
– pathogenic 51
– structure 50
– transformation 165
– transformed 156
bacterial artificial chromosome (BAC) 154,

224 ff.
bacterial azoreductase 358
bacterial cell 49
bacterial replication origin 156

bacterial system 170f.
– expression system 170f.
bacteriophage 5f.
– bacteriophage T4 5
– DNA 126
– lambda 157
baculovirus 176, 413
– expression 176
– recombinant 176
band shift 326
base pairing 70, 133
– complementary 24, 133
BastaR 441
Baum-Welch algorithm 287
Bayesian network 303
benefit 497
– sharing 497
benzodiazepine 340
beta (�)-galactosidase 335
beta (�)-glucuronidase 335, 443
beta (�)-lactam amidohydrolase 157
beta (�)-lactam antibiotics 356
beta (�)-lactamase 157
betweenness centrality 300
bialaphos 441
Bilateria 96
binary vector 436
binding site 19
– ligand 19
Biocarta 278
biocatalysis 451 ff.
– chemical industry 451ff.
– industrial 458
biocatalyst 456 ff.
– improvement 458
– production 458
– tailor-made 459
biochemical networks
– bottom-up modeling 304
Bioconductor project 294
bioconversion 452ff.
biofactory 484
Biogen 512ff.
bioinformatic software 293
bioinformatics 275ff., 477
– evolutionary 283
– transcriptome and proteome analysis 288
biolistic method 436
biological safety research 432
biologicals 516
biologics license application (BLA) 505
BioMed Central (BMC) 278
biomedical product
– patent 490
biomembrane 29 f., 181
– penetration of drug 356
– receptor and signal transduction 33
– transport process across biomembrane 31
biopharmaceutical drug development 477
biosimilar 506
biotech company 513f.
– founding 517ff.
biotech drug 516
biotech financing 521
biotech funding 521
biotech industry 475ff.
– Europe 486
– world-wide 485

– United States 486
biotechnological process
– patent 490
biotechnology 451
– concept 475
– gray biotechnology 476ff.
– green biotechnology 476ff.
– industrial application 475ff.
– industry 475ff., 509 ff.
– patent 492
– red biotechnology 476f.
– traditional 475
– white biotechnology 476ff.
biotin 289
biotransformation 355
black body 211
BLAST (Basic Local Alignment Search

Tool) 282, 294
blasticidin resistance 177
– gene 161
blastocyst 399
bleomycin 441
BLOCKS 277
blood group 226
blood-brain barrier 356
BLOSUM 280
blunt end 138, 155
bond
– noncovalent and covalent 17
bone morphogenic protein (BMP) 505
book-building phase 520
Boolean network 303
Bordetella pertussis 51
bottom-up model 296
bottom-up modeling
– biochemical networks 304
bottom-up strategy 223
bovine spongiform encephalopathy (BSE) 428
Boyer, Herbert 510 ff.
brand name recognition 530
BRCA1/2 (breast cancer 1 and 2) gene 336
breeding
– marker-assisted (smart) 449
bright-field microscopy 202
bromo domain 322
bromodeoxyuridine (BrdU) 194
Bromoxynil 442
budding index 192
business
– concept 528
– development 528
– development manager 529
– experience 522
– plan 518ff.
n-butanol
– fermentative production 465
bystander effect 293

c
Caenorhabditis elegans 91, 273
caged molecule 214
calcineurin 324
calcium 214
– Ca2+-ATPase 32
– calcium phosphate-mediated transfection

166
calf intestinal alkaline phosphatase (CIP) 142
calmodulin-dependent (CaM) kinase 34
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Cambrian explosion 59
cAMP 34ff.
CAGE (5�-cap structure analysis

of gene expression) 254
cancer 336
– patient 493
– treatment 38, 48, 425
cancer gene, see oncogene
capillary electrophoresis 150, 326
carbenicillin 157
carbon-carbon bond 461
cargo protein 83
carrier 31
– cellular carrier system 354
caspase-3 309f.
catabolism 46
catalytic center 20
cation exchanger 110
cDNA (complementary DNA) 240
– clone 270
– full-length 245
– radioactively labeled 261
– sequencing 244
cDNA library 154, 238 ff.
– production 240
– representative 255
Celera 237
cell 3 ff.
– compartment 6
– differentiation 52
– distribution of the cell population 194
– DNA content 189
– molecular composition 7
– structure and function 29
cell culture
– synchronization 190
cell cycle 187 ff.
– analysis 187 ff.
– DNA content 189
– identification of stages 191
cell disintegration 103
cell division 66
cell nucleus 81
cell recognition
– active 351
cell surface recognition strategy 351
cell therapy 479
cell wall 49
cell-attached configuration 182
cell-based assay 269
cellular assay 343
cellular carrier
– system 354
– targeting 350
cellular compartment 81
cellular networks 296
– analysis by top-down approach 296
cellular receptor 407
cellular systems biology 295ff.
cellulase 10, 438
cellulose 9
central nervous system (CNS)
– genes specifically expressed 398
centromere 62
ceramide 11 f.
cerebroside 12
cervical carcinoma 364

cetyltrimethylammonium bromide
(CTAB) 126

CFTR (cystic fibrosis transmembrane
conductance regulator) gene 336, 360

chain shuffling 384
chaperone 77, 85
Chapman-Kolmogorov equation 285
chelating agent
– chromatography 112
chemical industry
– biocatalysis 451 ff.
chemical sequencing method

(Maxam-Gilbert Method) 150
chemical transformation 165f.
chemokine receptor 363
chemotherapy 509
chiasmata 65
chimeric founder 399
chip technology, see also microarray 372
ChIP, see chromatin immunoprecipitation
ChIP-seq (chromatin immunoprecipitation

plus sequencing) 326
Chiron 514
chloramphenicol 356
chlorophyll 42
chloroplast 42 ff., 85
– import of protein 83
choke-point 300
cholera 51
cholesterol 13f.
cholesterol ester 88
cholesterol-3-stearate 14
Chordata 96
chordate
– evolution 59
Chromalveolata 93
chromatid 64 ff.
chromatin immunoprecipitation (ChIP)

297
– ChIP on microarrays (ChIP-chip) 297
– ChIP plus sequencing (ChIP-seq) 326
chromatography 129f.
– chelating agent 112
– Cibacron Blue (Blue Gel) 111
– glutathione matrices 112
– heparin 111
– lectin 111
– nucleic acid 129
– protein A or protein G 110
chromosomal DNA 126
chromosomal localization 219
chromosome 57ff.
– composition and function 62 f.
– condensed 252
– mutation 67
– recombination 366
chronic myeloid leukemia (CML) 336, 366,

425
Cibacron Blue (Blue Gel) 111
Cibacron F3G-A 111
CIP (CDK-inhibiting protein) 188
citric acid 451
citric acid cycle 40
classification procedure 292
classification process 291
clathrin molecule 86 f.
clinical development 346
clinical testing 346

clonal selection 378
clone detection 134
cloning procedure 153ff.
cloning technique 147
closeness centrality 300
ClustalW 282
clustering coefficient 300
clustering procedure 291
coding strand 71
codon
– degenerate 75
coenzyme 20f.
coenzyme A 22
Cohen, Stanley 510
coherent anti-Raman scattering (CARS) 214
coiled coil 18
colony filter 261
colony lift 261
column chromatography method 107
combinatorial chemistry 340
combining domain 60
common ancestor 285
comparative genome analysis 334
comparative genome hybridization

(CGH) 232, 372
comparative genomics 288
Comparative Regulatory Genomics (CORG)

database 288
complementary determining region

(CDR) 377
complementary DNA, see cDNA
compound library 340
computational biology 433
concatemer 413
condensation reaction 8
confocal laser scanning microscope 204
confocal microscopy 203
conformation 15, 101
– active (native) 104
congenital disease 152
congenital immune deficiency 403
connective tissue 54
consensus sequence 72ff.
contact surface area 318
Coomassie Blue R-250 105
COPI protein 86
COPII protein 86
copyright 487
coronary artery disease 406
corporate guideline 516
corporate image 530
correlation distance 290
correspondence analysis (CA) 291
cortisol 13f.
Corynebacterium glutamicum 466ff.
– lysine 468
cosmid 154, 228 ff.
cotransformation 444
counter-selection 443
coupling analysis 248 f., 361
coupling efficiency 353
cowpea mosaic virus (CPMV) 439
cpDNA 44
cPPT (central polypurine tract) sequence 409
Cre recombinase 411
Cre/lox system 400, 444
Cre/loxP system 411
Crick, Francis 403, 510



Subject Index590

crop plant 431
cross-breeding 153
cross-hybridization 230
cross-licensing 530
cross-reactivity
– recombinant antibody 393
crossing over 61 ff.
crown gall 435
cryo-electron microscope (cryo-EM) 199
cut ligation 155
Cy-3 and Cy-5 263
cyan fluorescent protein (CFP) 267, 320
cyanin dye 263
cyanobacteria 45
cyclin 322
cyclin-dependent kinase (CDK) 187f., 322
cyclooxygenase 13
cysteine 15
cystic fibrosis 360
cytidine 23
cytochalasin B 49
cytochrome oxidase 38
cytochrome P450 oxidase 362
cytogenetics 135
cytokinesis 64f., 188
cytokinin 446
cytomegalovirus 161, 417
cytoplasm 45
cytoplasmic membrane 86, 181
– structure and function 29
– vesicle transport 86
cytosine 22 f.
– methylation 74
cytoskeleton 47
cytosol 45, 81
cytotoxicity
– antibody-dependent 352

d
Danio rerio (zebra fish) 273
DAPI (4,6-diamidino-2-phenylindole) 193
dark-field microscopy 202
data
– access to data and materials 494
– analysis 271
– reading and recording 270
data source 276
database 221
– curated 276
– primary 276
– search with MS/MS raw data 120
daunomycin 358
DCA 283
dCHIP 294
DDBJ (DNA Database of Japan) 276
deamination 66 ff.
decision tree 291f.
deconvolution 203
deletion 67ff., 231, 250, 366
– gene 366
depurination 66 ff.
dephosphorylation 17
deoxyribonuclease I (DNase I) 141
deoxyribonucleic acid, see DNA
detector 115
development 517
– preclinical and clinical 518
Devonian period 59

Deuterostomia
– phylogeny 97
dexamethasone-21-�-D-glucoside 358
diabody 384ff.
diacylglycerol (DAG) 34 ff.
diakinesis 64 f.
diaminopimelate decarboxylase (LysA) 468
diaminopimelate dehydrogenase (Ddh)

468
dicer 27
dideoxyribonucleoside triphosphate

(ddNTP) 150
diethylaminoethyl (DEAE)-Sepharose 109
differential display (DD) 257
– systematic 258
differential expression profile 334
differentiation
– cell 52
diffusion 31
dihydrodipicolinate synthase 468
dihydrotrigonellin-trigonellin vector

system 356
dimerization 67
dinucleotide repeat 366
diplotene 64 f.
directed acyclic graph (DAG) 298
directed evolution 458
disaccharid 8f.
discontinuous sodium dodecyl sulfate

polyacrylamide gel electrophoresis
(SDS-PAGE) 104

disease
– dominant 360
– genetically determined 249
– inherited 480
– monogenic 336, 359, 403 f.
– monogenic hereditary 403
– polygenic 249, 360
– rare 516
– recessive monogenic 360
– susceptibility to infectious disease 363
disease gene 226, 251, 336
– length and position 227
dissociation constant 322
distributive justice
– theory and concept 497
disulfide bridge 16ff.
disulfide-stabilized Fv fragments (dsFv) 389
divergence 213
diversity
– organism 91ff.
DNA 23f.
– B-conformation 325
– bacteriophage 126
– blunt end 138, 155
– chromosomal 126
– circular species 126
– content in the cell 189
– double-helix 403
– double-stranded 255
– in vitro recombination 476
– interactions of DNA analogs

with complementary DNA 419
– modified 416
– PNA·DNA duplexes 420
– polymorphism 449
– recombinant DNA technology 153
– repetitive 60f.

– satellite 61
– selfish 62
– sticky end 138, 155
– structure 21 ff., 510
– target 228
– therapeutic approach 339
– verification 446
– virus 126
DNA analog 415
– antisense technology 424
– interaction with complementary DNA 419
DNA array 258f., 448, 470
DNA binding 324ff.
– methods for analysis 325 f.
– sequence-specific DNA binding 324
– thermodynamic consideration 325
DNA binding domain 327
DNA binding protein 324ff.
DNA chip 228, 259, 372, 415, 470
DNA fingerprinting 61, 134
DNA fragment cloning 153
DNA in situ hybridization 251
DNA isolation 125ff., 367
DNA ligase 25, 66, 139
– T4 DNA ligase 139
– Taq DNA ligase 139
DNA methylation 137, 367
DNA microarray 289
– technology 288
DNA polymerase 25, 66, 140, 241
DNA primase 66
DNA purification 125ff., 367
DNA repair 74
DNA replication 66
DNA sequencing 149ff.
– method 149
DNA topoisomerase 25, 66
DNA·DNA duplex 419
DNase 25
DNase I (deoxyribonuclease I) 141
DNase footprinting 326
dolichol diphosphate ester 86
domain shuffling 19
dominant marker 161
Donnan effect 110
donor fluorophore 343
donor vector 157
L-dopa 355
dot blot 261
downscaling 463
doxorubicin 358
doxycycline (Dox) 162
DRAQ5TM 193
driver mutation 336
Drosophila melanogaster 91, 237, 273
drug 331ff.
– approval in the European Union and United

States 499ff.
– biopharmaceutical development 477
– delivery 479
– design 18
– development 340
– discovery 340
– penetration through biological

membrane 356
– prodrug for the targeted release 357
– research 331ff.
– solubility 355
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– stability 355
– target 331 f.
– targeted delivery to the site of action 479
– targeting 349ff.
druggability 332
Duchenne’s muscular dystrophy 405
duplication 67
– gene 366
dye laser 213
dye primer sequencing 235
dynamic programming 281

e
early endosome 87
eccentricity 300
Ecdysozoa 96
economic strategy 531
effective concentration 50% (EC50) 344
efficacy
– activity of drug 344
eicosanoids 13
eigenvector centrality 300
electron capture dissociation (ECD) 123
electron microscopy 197
electron tomography 200
electron transfer dissociation (ETD) 123
electrophoresis 130 f.
– nucleic acid 130f.
– principle 103
electrophoretic mobility shift assay

(EMSA or band shift) 326
electroporation 165f.
electrospray ionization (ESI) 115 f.
– ESI-MS/MS 120
– mass spectrometry (ESI-MS) 115ff.
– principle 116
electrospray tandem mass spectrometry
– peptide and protein analysis 115 ff.
elementary flux mode 301
Eli Lilly and Co. 513
elution volume 107
elutriation 190
EMBL (European Molecular Biology

Laboratory) 276
EMBOSS 294
embryonic stem (ES) cell 53, 398, 494
emission 212
employee 522ff.
– recruitment, remuneration,

participation 522
– scientific and technological

competence 522
employee stock option (ESO) scheme 524
enabling technology 432
EnbrelR 339
endocrine signal 33
endocytosis 30, 87, 166
endocytosis-exocytosis cycle 88
endomembrane system 38, 86
endonuclease 137
endoplasmic reticulum (ER) 30 ff., 81
– import signal peptide 85
– protein transport 85
– rough 85
– smooth 38
endosome 39, 87
– early 87
– late 87

endosymbiont hypothesis 42
endosymbiosis 44
energy carrier 21
energy-rich radiation 66
enhanced permeability and retention

(EPR) effect 350
enhancer 72
Ensembl 276f.
entrepreneur 522
entry vector 158
envelope 407
environmental diagnostics 485
enzymatic sequencing (Sanger-Coulson

Method) 150
enzyme 20
– activity 454
– biocatalytic process 453
– class 21
– modification of nucleic acid 137ff.
– selectivity 454
– stability 454
– stereoselectivity 454
enzyme-linked receptor 34 ff.
epidermal tissue 53
epifluorescence microscope 269
epigenetic change 75, 367
epigenetic inheritance 75
epinephrine 356
epithelia 53
equilibrium potential 181
ergosterol 13
erythropoietin 324
Escherichia coli 91
– extract 179
ester prodrug 356
esterase 89, 455
�-estradiol 13 f.
estrogens 14
etanercept (EnbrelR) 339
ethics commission 346
ethidium bromide (EtBr) 126, 130
N-ethyl-N-nitrosourea (ENU)

mutagenesis 273
eubacteria 58
euchromatin 237
Euclidean distance 290
eucyte 42
Euglenozoa 93
Eukaryota
– genome sequencing 233
– molecular phylogeny 92
eukaryote 58
eukaryotic cell (Eukarya) 3 ff., 91
– biochemical and cell biological

characters 5
– expression system 171
– structure 29
eukaryotic elongation factor EF2� 161
eukaryotic expression vector 159ff.
– mammalian cell 161
– replication 162
– termination sequence 162
eukaryotic gene 19, 74
– exon 19
eukaryotic genome 60
eukaryotic nucleus 38
European Medicines Agency (EMA)

499f.

European Medicines Evaluation Agency
(EMA) 500

European Patent Office (EPO) 494
European Union (EU)
– drug approval 499
– medicinal product 500
– regulatory framework 499
evolution
– convergent 91
– organism 91ff.
– statistical model 284
evolutive method 461
excisionase 157
exclusion chromatography 130
executive summary 518
exocytosis 30, 87 f.
exon 19, 73
– eukaryotic gene 19
exonuclease 66, 140
– exonuclease I 141
– exonuclease III 141
export 82 f.
export receptor 83
expressed sequence tag (EST) 57, 231, 243,

288
expression
– cell-free system 178
– E. coli 172
– gene, see gene expression
– heterologous 162, 169, 184, 379
– insect cell 176
– mammalian cell 177
– protein 177ff.
– recombinant protein 169ff.
– reticulocyte lysate 179
– specific 413
– stable 161
– transient 161, 177, 437
– yeast 174
expression screening 135
expression study 147
expression vector 163, 270
– eukaryotic 159 ff.
external calibration 116
extraction 126

f
F plasmid 156
F(ab�)2 fragment 389
Fab fragment 382ff.
FADH2 46
FASTA 282
fatty acid 11
– unsaturated 12
FDA (Food and Drug Administration) 499 ff.
feature 258
– selection 290
fee-for-service deal 528
feed-forward loop (FFL) 327
fermentation 475
fermentation process 451f., 462
– improvement 462
– penicillin production 470
ferric uptake regulator Fur 328
fiber FISH 232
financial plan 519
fingerprint 223
– genetic 362 ff.



Subject Index592

FK506-binding protein (FKBP) 324
flippase 30
FLAG tag 266
FLASH marker 267
flavine adenine dinucleotide (FAD) 22
flow cytometry 193f.
fluid-phase endocytosis 88
fluorescence 204
– single-molecule 209
fluorescence activated cell sorting (FACS)

analysis 271
fluorescence correlation spectroscopy (FCS)

208
fluorescence in situ hybridization (FISH) 62,

135 f., 232, 252, 428
fluorescence lifetime imaging microscopy

(FLIM) 209
fluorescence recovery after photobleaching

(FRAP) 208, 269
fluorescence resonance energy transfer,

see Förster resonance energy transfer
fluorescent dye 131
fluorescent staining
– nucleus 192
fluorescently labeled protein
– in vivo analysis 207
5-fluorouracil 358
flux balance analysis (FBA) 303
food
– novel 484
– production 483
force spectroscopy 201
forensics 362
Formivirsen 417
N-formylmethionine 75
Förster resonance energy transfer

(FRET) 209, 267 f., 326, 372
– assay 343
Fourier transform (FT)
– SI image 205
Fourier transform (FT)-ICR analysis 119
Fourier transformation 119, 290
frameshift 60
frameshift mutation 366
free float 520
french press 103
ftorafur 358
functional category
– analysis of over-representation 293
functional food 432, 484
functional genomics 219ff., 246, 470
fungal cell 49
fungi 59
fusion protein 175f., 266, 366
– purification 112
fusion sequence 159ff.
– eukaryotic expression vector for mammalian

cell 163
FWHM (full width at half maximum)

definition 116

g
G-protein-coupled receptor (GPCR) 34 ff.,

181, 333
G0 phase 188
G1 phase 187
G2 phase 188
G418 441

GABA receptor 34
galactocerebroside 12
galactosamine 9
galactose 9
– inducible promoter 160
�-galactosidase 335
galacturonic acid 10
galenics 345
gamete 54, 68
ganglioside 12
GCG (Genetics Computer Group) 293
GDP 21, 34, 83
gel electrophoresis 103
– detecting protein 105
– two-dimensional (2D) 105
gel electrophoretic separation method 103
gel filtration 107f., 130
GenBank 276
gene 71 f.
– dominant or recessive 396
– egoistic 62
– heterologous 163
– identification and analysis of individual

genes 248
– mutation 67 ff.
– therapeutic 407
gene array 135
gene chips 135
gene cloning 153
gene defect
– homozygous 360
gene diagnostics 127, 134 f.
gene duplication 60
gene expression 247ff.
– conditionally regulated 399
– control 73, 433
– spatial and temporal control 433
– specific 413
– transient 437
gene family 334
gene farming 484
gene gun 436ff.
gene identification 243
gene of interest (GOI) 397
Gene Ontology 279, 297
gene overexpression 463
gene prediction 287
gene regulation 74
gene set enrichment analysis 293
gene set enrichment test 297
gene silencing effect 439
gene switch 434
gene targeting 398
gene therapy 339, 403 ff., 413, 479 f.
– ex vivo 413
– somatic gene therapy 404
– vector 406 ff.
gene transfer
– horizontal 60, 444
– in vivo gene transfer system 406
gene trap 251
gene trapping 273
GeneCards 278
Genentech Inc. 476, 511
generally recognized as safe (GRAS) 175
genetic code 75, 403, 510
genetic distance 226
genetic engineering 511

genetic engineering law 432
genetic engineering safety 443
genetic fingerprint 362 ff.
genetic inheritance 75
genetic map 223ff., 448 f.
genetic mapping 226
genetic recombination 361
genetic risk 135
genetically engineered plant
– identification and characterization 446
genetically modified organism (GMO) 431,

471
geneticin 441
genome 57
– analysis 146
– comparative genome analysis 334
– functional analysis 272
– identification of potential targets in the

human genome 332
– individual variability 362
– predicting interacting proteins by their

genome sequence 323
– size 57
genome database 276
genome duplication 58
genome mapping 222
genome sequencing 220ff.
genomic bubble 520
genomic library 234
genomic marker 224
genomic research 470
genomics 57, 219 ff.
genotype 272
– heterozygote 71
– homozygote recessive 71
genotyping 146
GENSAT program 398
gentamycin 441
Genzyme 515
GEO (Gene Expression Omnibus) 278
germ line therapy 405
Gilbert, Walter 512
glass microarray 263
glaucoma 356
GleevecR, GlivecR 336
globaltest 293
glucocorticoid 14
glucosamine 9
glucose 9, 46
glucose transporter 33
�-glucosidase 40
glucuronic acid 8 f.
�-glucuronidase 335
glufosinate 441
glufosinate resistance 442
glutamate
– biosynthesis 467
– fermentative production 467
glutamate overproduction
– molecular mechanism 467
glutamic acid 15 f., 466
glutamine 15 f.
glutathione matrices
– chromatography 112
glycogen 8f.
glycolipid 10 ff.
glycolysis 40
glycoprotein 15, 111
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– glycoprotein G from vesicular stomatitis
virus (VSV-G) 165

– viral 407
glycosidic bond 8
glycosylation 177
glycosylphosphatidylinositol (GPI) anchor 86
glyphosate 441
GoldenPath 276
– Browser 277
Golgi apparatus 81 ff.
Golgi complex 38 f.
Gonnet series 280
good clinical practice (GCP) 346
GOstat 298
gray biotechnology 476ff.
green biotechnology 476ff.
– genomic approach 484
green fluorescent protein (GFP) 163, 184,

193, 199, 266, 311
green genetic engineering 431
group-specific separation technique 110
growth factor 322
growth hormone 339
GST fusion protein (GST tag) 112, 172
GTP 21, 46
GTPase activating protein (GAP) 83, 114
GTPbinding protein (Ran-GTP) 83
guanidinium isothiocyanate (GTC) 127
guanine 22f.
guanine exchange factor (GEF) 83
guanosine 23
guanosine triphosphate 471
gutless vector 411
Gymnospermae 94

h
hairy root 435
HAPPY mapping 224ff.
Hatch Waxman Act 506
headhunter 523
heat shock 166
heatshock protein 77
helical wheel analysis 280
helicase 66
�-helix structure 17
helper plasmid 436
helper virus 411
hemophilia 405
heparin 10
– chromatography 111
hepatitis C virus (HCV) 363
hepatocyte 413
HER2, see human epidermal growth factor 2
herbicide resistance 441
HerceptinR (trastuzumab) 324, 352
Herpes virus 413
heterochromatin 237
heterogeneous nuclear RNA (hnRNA) 238ff.
heterologous expression system 379
heterozygous carrier 360
heuristic algorithm 283ff.
heuristics 281
hexanucleotide composition 287
hexose 8f.
hidden Markov model (HMM) 277, 287 f.
high-performance liquid chromatography

(HPLC) 129
high-scoring segment pair (HSP) 281

high-throughput assay 270
high-throughput EST sequencing 253
high-throughput method 296
high-throughput screening 179, 341, 355
high-throughput sequencing 236, 374
– technology 221
His tag 112, 172
histamine 87
histone 39, 62
histone RNA 240
HLA typing 362
Hoechst 509
homogenous assay 343
homologous recombination 176, 248, 398,

412
homoplastomic population 438
horizontal gene transfer 444
hormone 33ff.
hormone receptor 328
hub 299
human antibody therapeutics 379
human artifact 492
human dignity 493 f.
human epidermal growth factor 2

(HER2) 339, 352
human genome 60, 152, 220
– identification of potential target 332
– sequencing 151, 233 ff.
Human Genome Project 234
human health 500
human immunodeficiency virus (HIV) 5,

363, 409, 417
– HIV-1 165
human ingenuity
– patent 489 ff.
human papilloma virus (HPV) 364
human succinyl-CoA transferase 323
hyaluronic acid 10
hybrid tandem spectrometer 119
hybridization
– allele-specific 369
– kinetic and thermodynamic control 133
– nucleic acid 133ff.
– selective 369
– stringent condition 265
hybridization probe 134
hybridoma cell 353
hydrogen bond 15ff., 319
hydrophobic attraction 16, 319
hydrophobic interaction chromatography 108
hydrophobicity 279
hydrophobicity diagram 279
3-hydroxy-3-methylglutaryl (HMG)-CoA

reductase 337
hydroxyapatite 110, 130
– chromatography 110
�-hydroxycarbonic acid 459
hygromycin 177, 441
hygromycin phosphotransferase (hpt) 441
hypercholesterolemia 361
– familial 361
hyperglycosylation 175
hypertrophic cardiomyopathy (HCM) 360
hypochromicity 419

i
icosahedral protein capsule 410
imidazole 112
immobilized metal ion affinity

chromatography (IMAC) 122, 386
Immunex 515
immunoliposome 354
immunotoxin 353
import 82 f.
improvement
– patent 490
in situ hybridization (ISH) 135f., 252
in vitro recombination of DNA 476
in vitro selection system 382
in vitro transcription 179
in vivo gene transfer system 406
inbreeding 398
inclusion body 174
indole acetamide hydrolase (iaaH) 441
indomethacin 356
induced fit 19
inductively coupled plasma (ICP)-MS 123
industrial biocatalysis
– development of enzyme 456
inference
– regulatory network 303
inflammatory reaction 411
infringement
– contributory 490
– direct 490
– indirect 490
inheritance pattern 360
– stable 449
initial public offering (IPO) 513ff.
initiation factor 77
INK (inhibitor of kinase) 188
inositol-1,4,5-triphosphate (IP3) 34ff.
input trait 432, 483
insect cell system 176
– expression 176f.
insert 154
insertion 67 ff., 366, 447
– specific chromosomal 412
insertional mutagenesis 409
inside-out configuration 183
Institut Pasteur 509
institutional investor 519
insulin 87, 337, 512
intangible thing 487
integrase 157, 408
integration host factor (IHF) 157
intellectual property 487 ff.
intelligent design 283
inter simple sequence repeat (ISSR) 231
intercalation
– EtBr 126
interference contrast 203
interferon-� 339
intermediary filament 48
internal calibration 116
internal ribosome entry site (IRES) 162
international patent law 491
international regulatory harmonization

506
interphase 187
– nucleus 64
intrabody 394
intron 73, 436



Subject Index594

invention
– downstream 495
– upstream 495
inventor 488
inverse terminal repeat (ITR) 411
inversion 67 ff.
inverted repeat (IR) 62
investigational new drug (IND) 518
– application 504
– status 345
investment 520
investor 518
– institutional 519
investor relations (IR) 527
– biotech company 530
ion
– extracellular concentration 31
– intracellular concentration 31
ion channel 31, 181ff.
ion channel-linked receptor 34ff.
ion cyclotron resonance mass spectrometer

(ICR-MS) 119
ion exchange chromatography 109, 129
ion pump 31f.
ion source 115
ion trap 117
ionic bond 15f.
isoelectric focusing (IEF) 105
isoelectric point 103ff.
isoleucine 15 f.
isopenicillin-N-synthase 470
isothermal titration calorimetry (ITC) 326
isotope distribution 116
isotopomer 116

j
Jukes-Cantor model 284

k
kanamycin 157, 441
karyokinesis 188
KDR (kinase insert domain-containing

receptor) 354
KEGG map 298
ketose 8 f.
Khorana, Har Gobind 512
Kimura hypothesis 284f.
kinetochore microtubule 64
KIP (kinase-inhibiting protein) 188
knock-in mouse 395ff.
knock-out mouse 395ff.
Kohonen networks 291
Krebs cycle 40
Kyoto Encyclopedia of Genes and Genomes

(KEGG) database 278, 298
Kyte-Doolittle Plot 279

l
Lac (lactose) operator 158
Lac (lactose) operon 158
Lac1 repressor 158
�-lactam amidohydrolase 157
�-lactam antibiotics 356
�-lactamase 157
lagging strand 66
lambda (�) phage 154
land plant 94
– phylogeny 95

laser (light amplification by stimulated
emission of radiation)

– application 211ff.
– continuous wave (cw) 213
– principle of technology 211
– property of radiation 213
– pulsed 213
– type 213
laser microdissection 215
laser scanner 263
laser scanning confocal microscope 213
laser scanning cytometry 194
laser scanning microscope 195
laser scanning microscopy 214
late endosome 87f.
latency gene 413
LDL (low-density lipoprotein)
– particle 88
– receptor 88 f.
lead structure 342
– chemical optimization 344
– definition 344
leading strand 66
learning procedure
– supervised 291
– unsupervised 291
lectin
– chromatography 111
left border (LB) 435
legislative framework 506
length heterogeneity 369
length polymorphism 368
lentivirus 165, 409
leptotene 64
leucine zipper protein 328
leukemia 406
leukotrienes 13
license 487
– fee 529
– reach-through license 495
licensing 495
– deal 528 f.
– high licensing fee 495
licensure phase 505
ligand 322, 351
– binding site 19
– virtual ligand screening 343
ligand-gated ion channel 183
ligand–receptor association
– docking 343
ligase 139
ligase chain reaction (LCR) 371
light microscopy 202
lignin 10
likelihood function 285
linear discriminant analysis (LDA) 291f.
linear ion trap 118
linear trap quadrupole (LTQ) 118
– orbitrap 118
linkage analysis 274, 336, 361
lipase 455ff.
– production of optically active amines

and alcohols 460
lipid 7, 46
lipid bilayer 10
Lipinski’s rule of five 345
lipophilicity 109
lipoprotein 88

liposomal transfection 166
liposome 30, 479
– mediated transfection 176
liposome carrier system 353f.
lithium acetate-mediated transformation 166
livestock breeding 484
living-color protein 163
lock-and key principle 19
log odds scores 286
logarithm of odds (lod) 249
long interspersed element (LINE) 61
long terminal repeat (LTR) 62, 165, 396, 408
– cis-acting proviral LTR region 408
loop structure 25, 76
Lophotrochozoa 96
low copy vector 156
low density lipoprotein (LDL) receptor 337
low therapeutic index 353
luciferase reporter 335
Lycophyte 94
lysine 15 f., 468 f.
– biosynthesis 468
lysosome 39, 88

m
M phase 188
M13 phage 383
machine learning approach
– detecting essential enzyme 301
macroarray 228, 260 f.
macromolecule 7
– biosynthesis and function 57ff.
– structure and function of cellular

macromolecule 7
MAGE-ML (microarray gene expression

markup language) 278
Mahalanobis distance 290
mammalian artificial chromosome (MAC)

154
mammalian cell
– eukaryotic expression vector 161 f.
– ion concentration 31
– transfection 166
– viral expression system 163f.
management 528
– team 519
Manhattan distance 290
mannose 9
mannose phosphate isomerase 442
mannose-6-phosphate residue 87
mapping 222
– hybridization 228
marker
– counter-selectable 440ff.
– selectable 440
– visual 440ff.
marker gene
– bifunctional 443
market 475 ff., 518, 527
– analysis 528
– penetration 529
– potential 529
– research 527
marketing 519, 527 ff.
– task 527
mass action law 319
mass precision 116
mass spectrometry (MS) 115, 250, 288
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– identifying proteins with MS/MS data 120
– MS/MS 289
– MS/MS spectra 120
– peptide sequencing with MS/MS 119
mass/charge ratio 115
massive parallel signature sequencing (MPSS)

253
material
– access to data and material 494
material transfer agreement (MTA) 495
maternal inheritance 438
mating type a (MATa) cell 191
mating type � (MAT�) cell 191
matrix CGH 232
matrix-assisted laser desorption/ionization

(MALDI) 116
– mass spectrometry 289
matrix-bound lectin 111
Maxam-Gilbert Method 150
maximum likelihood analysis 249
maximum likelihood principle (ML) 285
maximum parsimony (MP) 285
mechanical lysis 103
MEDLINE 278
MEGA 286
meiogamete 65
meiosis 64 f.
meiospore 65
meiotic segregation 444
melting curve 419
melting temperature 25, 133, 143, 419
membrane bilayer 29
membrane lipid 7 ff.
membrane permeability 30
membrane protein 30 ff., 85
merger 530
messenger RNA, see mRNA
Metabionta 93
metabolic engineering 462ff.
metabolic network 295
metabotropic glutamate receptor 402
metagenome 457
metagenome library
– screening 457
metaphase 64 f.
methicillin-resistant Staphylococcus aureus

(MRSA) 51
methionine 15 f., 75, 179
methionine sulfoxide-resistant strain 472
methionine tRNA 77
methylation
– DNA 137, 367
– promoter 449
methyldopa 356
methylphosphonate 416f.
methyltransferase 137ff.
MIAME (minimal information about

a microarray experiment) 278
microarray 228, 260 ff., 372, 482
– ChIP on microarrays (ChIP-chip) 297
– DNA 288f.
– production 373
microbial infection diagnosis 364
microcalorimetry 322
microsatellite 61, 227
– polymorphic 249
microsatellite PCR 61
microscopic technique 197ff.

microtubule 48, 64
milestone payments 529
mineral corticoid 14
miniature chip 375
minimal tiling path 223
minisatellite 61, 227
– DNA 61, 231
minisequencing 371
minitransposon 272
miRNA (microRNA) 25 ff., 276, 422
– biogenesis 422
– posttranscriptional repression 424
mismatch sensitivity 421
mismatching 75
mitochondria 40 ff., 75
– import of protein 83
mitosis 64f., 187 f.
mitotic cell division 64 f.
mobile genetic element 61
model
– calibration 307
– complexity 305
– construction 305
– simulation 306
– verification and analysis 309
model organism 91, 288, 335
modification
– targeted 344
modulator
– chemical 335
molecular biotechnology 476ff.
– patent 490
molecular diagnostic agent 482
molecular diagnostics 359 ff.
– medicine 359ff.
– method 367
molecular map 448
molecular marker 449
molecular pharming 484
molecular phylogeny 92
molecular recognition process 19
molecular structure database 277
molecular subtraction 255
molecular target 335
molecule
– amphiphilic 12
– hydrophilic 10
– hydrophobic 17
– lipophilic 10
Moloney murine leukemia virus

(M-MuLV) 165, 408
6-mono-acetyl-morphine (6-MAM) 393
monomeric building block 7
monosaccharide 8 f.
morula 396f.
mosaic gene 73
moss plant 94
motif database 277
motor protein 215
mouse (Mus musculus)
– compound transgenic 395ff.
– founder 396
– gene-targeted 395ff.
– genome 237
– impact of genetically modified mice

in biomedicine 400
– knock-in 395ff.
– knock-out 395 ff.

– phenotypic screening 273
– transgenic, see transgenic mouse
MP model 286
mRNA (messenger RNA) 25, 238, 288
MTEV 294
multidimensional scaling (MDS) 291
multidrug resistance protein (MDR) 33
multiparameter optimization 344
multiple cloning site (MCS) 154ff., 172, 436
multiple resistance-associated protein

(MRP) 33
multiple testing correction 298
murein sacculus 50
Mus musculus, see also mouse 91
muscarinergic receptor (mAChR) 34
muscle 54
mutagen 66
mutagenesis
– insertional 409
– random 458
mutation 66 ff., 220, 250, 361 ff., 458ff., 472
– determination of unknown mutation 374
– functional (significant) 365
– functional classification 364
– germ line mutation 361
– silent, see silent mutation
– somatic 361
– structural classification 365
mutation-inducing chemical 463
mutationally separated (MS)-PCR 369
mutual information 290
mutual recognition 503
myc protein 266
myelin sheath 12
myocardial infarction 361

n
Na+, K+-ATPase 32
NADH 46
nanoscopy 204
National Center for Biotechnology Information

(NCBI) 246
national regulatory authority 499
native gel electrophoresis 104
natural feedback inhibitor 469
natural isotope distribution 116
natural transformation system
– Agrobacterium 435
Needleman-Wunsch algorithm 281
neighbor joining (NJ) 286
nematode 273
Neo-Darwinian Synthesis 283
neomycin 441
neomycin phosphotransferase II (nptII)

441
Nernst equation 183
nerve tissue 54
network 296ff.
– Boolean and Bayesian 303
– definition and reconstruction 296
– descriptor 298
– inference of regulatory network 303
– triangle motif 299
neural network 287ff.
neuronal signal transduction 34
neurotransmitter 34
neurovesicle 87
new drug application (NDA) 505
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next-generation sequencing 281
NF-�B 322
nicotineamide adenine dinucleotide

(NAD+) 22
nicotinic acetylcholine receptor (nAChR) 34
nidation 397
nitrilase 459
nitrogen laser 216
NMDA (N-methyl-D-aspartic acid)

receptor 402
non-Hodgkin’s lymphoma (NHL) 425
noncoding RNA (ncRNA) 276
nonsense mutation 60
nonsteroidal anti-inflammatory drug

(NSAID) 13
nonvectorial application 427
norethisterone 357
normalization 288
Northern blotting 134f., 251
nuclear import receptor complex 83
nuclear pore complex 81 f.
nuclear receptor 334
nuclease 141
– Mung bean nuclease 141
– nuclease BAL-31 141
nucleic acid 7, 21
– chromatography 129
– electrophoresis 129
– enzyme for modification 137ff.
– hybridization 133ff.
– modified 416
– purification 367
nucleoid 50
nucleolus 39
nucleoporin 82
nucleoside diphosphate kinase (NDPK) 113
nucleosome 39, 62
nucleotide 21 f.
nucleotide repeat 366
nucleus
– fluorescent staining 192
nutraceuticals 432, 484

o
odds 285
Okazaki fragment 66
oligo(dT) column 127
oligo(dT) primer 144, 240 f.
oligonucleotide array 228
oligosaccharide 8
– bound 123
OMIM (Online Mendelian Inheritance

in Man) 278
oncogene 52 f., 250, 403, 435
ontology 297
oocyte 64, 397
open reading frame (ORF) 159, 239
operator 72
operon 72
opine 435
Opisthokonta 93
opsonization 350
optical mapping 232
optical tweezers 215
ordinary differential equation (ODE) 304
organelle 5, 38 ff., 81, 214 f.
organism
– evolution and diversity 91 ff.

– multicellular 54
origin of replication (ori) 66 f., 156, 172
ornithine transcarbamylase 406
orphan 299
output trait 432, 483
outside-out configuration 184
oviduct flushing 397
OXA complex 83 f.
oxidation 67f.
�-oxidation 40

p
P-glycoprotein (P-gp) 33
P1-derived artificial chromosome (PAC) 154
pachytene 64 f.
palindrome 137
PAM 280
Parabasalia 93
paracrine signal 34
Parazoa 96
paromomycin 441
partition chromatography 129
partition coefficient 108
passenger effect 293
passenger mutation 336
pasteurization 475
patch clamp method 181ff.
patent 487 ff.
– application 488
– bargain 488
– biotechnology 492
– infringement 490
– international patent law 491
– law 487ff.
– legal and ethical 487 ff.
– molecular biotechnology industry 487ff.
– no patent on nature 492
– patent on improvement 489
– patent on life form 489
– patent on process 489
– patent on product 489
– pharmaceutical and molecular bio-

technology 490
– research exemption 490
– thicket 495
Patent and Trademark Office (PTO) 488
pathogenicity 334
pathway 297
– database 278
PAUP 286
pBR322 153
PCR, see polymerase chain reaction
pectin 10
penicillin 157, 340, 475
– biosynthesis 470
– fermentative production 470
– gene cluster 471
Penicillium 510
pentose 8f.
peptide analysis
– electrospray tandem mass spectrometry

115ff.
peptide bond 14
peptide hormone 87
peptide nucleic acid (PNA) 418
– PNA·DNA duplexes 420
peptide sequencing
– MS/MS 119

peptidoglycan cell wall 50
peptide nucleic acid 418
percent accepted mutation (PAM) 285
percent expected mutation (PEM) 285
permeability barrier 30
peroxisome 40
personalized medicine 481
Pfam (protein families database of alignment)

277
pH 20
phage 51
– filamentous phage M13 383
– lambda (�) phage 154, 234
– vector 154
phage display 382ff.
phagemid 156
phagocytosis 45, 88
phagosome 39
phalloidin 49
pharma company
– big 514
pharmaceutical biotechnology 504
– patent 490
pharmaceutical law 500
pharmaceutical process
– patent 490
pharmaceutical product
– patent 490
pharmacodynamics 362
pharmacogenetics 135, 274, 481
pharmacogenomics 362, 481
pharmacokinetic property 345
pharmacokinetics 362
pharmacology 344
pharmacotherapy 510
pharmacovigilance 347
phase contrast microscopy 202
phenotype 251
phenytoin 355
PHI-BLAST 282
Philadelphia chromosome 366
phleomycin 441
phosphatase 21, 142
– calf intestinal alkaline phosphatase

(CIP) 142
– shrimp alkaline phosphatase (SAP) 142
phosphatidylcholine 11
phosphatidylethanolamine 11
phosphatidylinositol 11f., 34
phosphatidylserine 11, 30
phosphodiesterase 34
phospholipase 13, 34 ff.
phospholipid 10 ff.
phosphopeptide 124
phosphorothioate 416
phosphorylation 17
phosphoscreen 261
phosphotyrosine 38
photo bleaching 267
photolyase 68
photosynthesis 43
phycoerythrin 263
PHYLIP 286
phylogenetic profile 324
phylogenetic relationship
– protist, plant, and animal 94
phylogenetic tree 285
phylogeny 285
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– Deuterostomia 97
– land plant 95
physical map 223
phytopharming 432, 484
Pichia pastoris 174
piezoelectric element 200
pinocytosis 88
pipetting system 270
PIWI-interacting RNA (piRNA) 422
placenta 399
plant 59
– analysis 446
– land plant 94
– marker-free 443f.
plant biotechnology 431ff.
– challenge 432
plant breeding 431
plant cell 4, 40 ff.
– compartment 6
– type 53 f.
plant genetic system (PGS) 514
plaque purification 176
plasmid 5, 50, 126, 153ff., 222 f., 435 f.
plastid 45
– genome 438
– transformation 438
plate reader 271
point mutation 69, 365
polarizer 203
poly(A) polymerase 162
poly(A) tail 239 f.
poly(butylcyanoacrylate) nanoparticle 354
polyacrylamide gel 130
polyacrylamide gel electrophoresis (PAGE)

131, 150
polyadenylation signal 243 ff.
polyamide nucleic acid 418
polyhedrin 176
polyhistidine-containing protein 112
polylinker 154ff.
polymer nanoparticle 354
polymerase 140
– DNA polymerase 66, 140, 241
– DNA polymerase I 25
– proofreading 147, 155
– Taq polymerase 25, 144
polymerase chain reaction (PCR) 134,

143 ff.
– clamping 428
– genomic 447
– multiplexing 372
– qPCR, see quantitative PCR
– RNA arbitrary primed (RAP)-PCR 257f.
– RT-PCR, see reverse trancriptase
– single-cell 184
– standard 143
polymorphic genetic marker 274
polymorphism 220
– genetic 361
– length 368
T4 polynucleotide kinase (PNK) 141
polypeptide 14
polysaccharide 7ff.
positional cloning 248
posttranscriptional gene silencing

(PTGS) 421
posttranslational modification (PTM) 15, 38,

122 f., 125, 322

potency
– activity of drug 344
power law distribution 299
preclinical trial 345
precursor miRNA (pre-miRNA) 422
precursor protein 83
presynapse 87
prezygotes 397
primary database 276
primary miRNA (pri-miRNA) 422
primer 143, 241
– arbitrary 258
– random 258
– vector-based 235
principal component analysis (PCA) 291
print array 264
printed chip 289
ProDom 277
prodrug 349ff.
– double 356
– drug solubility 355
– duration of effect 357
– minimizing side effect 358
– stability 355
– strategy 351
– targeted release of a drug 357
product development 518
product marketing 527
production process
– selective and sustainable 459
productive livestock 484
programmable array microscope (PAM) 204
prokaryote 91
– biochemical and cell biological character 5
– transformation 165
prokaryotic cell 3 ff.
proline 15f.
prometaphase 64
promoter 158ff., 175 ff., 238
– artificial 433
– chemically inducible 434
– constitutively active 175
– inducible 160, 175
– methylation 449
– region 72
– SP6 157
– synthetic 433
– T7 157, 179
– thiamine-inducible 160, 175
pronuclear injection 397
proof of principle 517
proofreading polymerase 147, 155
property right 488
prophage 157
prophase 64
propidium iodide (PI) 192
Prosite 277
prostaglandin 13
protease 455
– inhibitor 102
proteasome 77
protein 7, 71 f., 82, 247
– amino- or N-terminus 14
– carboxyl- or C-terminus 14
– characterization 101
– covalent modification 122, 322
– degradation 47
– denaturation 104

– domain 277
– enzymatically active 101
– function 14
– identifying proteins with MS/MS data

120
– isolation 101ff.
– localization 322
– posttranslational modification 122f., 125,

322
– primary structure 18
– purification 101ff.
– quaternary structure 18
– recognition 324
– recombinant 101
– secondary structure 15ff., 318
– stability 322
– structural properties of interacting

proteins 318
– structure 14, 277
– tagged 163
– tertiary structure 15 ff.
protein A 110
protein analysis
– covalent protein modification 122
– electrospray tandem mass spectrometry

115ff.
– ESI-MS/MS 121
– MS/MS Data 120
– noncovalent protein complexes 121
– plant 448
protein biosynthesis 76 ff.
protein chip 372
protein conformation 19, 101
protein database (PDB) 120, 277
protein desorption 110
protein domain 316
protein expression 177ff.
– automated 179
protein extract 102f.
protein family 20
protein G 110
protein import 83 f.
Protein Information Resource (PIR) 276
protein kinase 21, 34
protein microarray 394
protein molecular mass
– determining 121
protein network 316f.
protein phosphorylation 122
protein precipitation 106
– salt-induced 106
protein secretion mechanism 174
protein sorting 81 ff.
protein translocator 81 ff.
protein transport 82
– endoplasmic reticulum 85
– selectivity 81
protein tyrosine kinase 336
protein–DNA complex 325f.
– structural classification 326
– thermodynamic consideration 325
protein–DNA interaction 324ff.
– biotechnological application 328
– medical relevance 328
– methods for analysis 325
– sequence-specific DNA binding 324
– sequence-specific protein 325
protein-protein interaction 268, 315 ff.
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– biotechnological and medical application
324

– classification and specificity 316
– forces 319
– method for analysis 320
– predicting interacting protein by the

genome sequence 323
– regulation 322
– stable 316ff.
– theoretical prediction 323
– thermodynamics 319
– transient 316 ff.
proteome 219
proteomics 246, 470
protist 93
proto-oncogene 53
proton gradient 40
protoplast 10, 438
provirus 408
pseudogene 60
Pseudomonas aeruginosa 51
pseudotyping 414
PSI-BLAST 282
PSORT 280
psychological disorder 402
Pteridophyta 94
public domain 488
Public Library of Science (PLoS) 278
public relations (PR) 527
– biotech company 530
– officer 530
PubMed 278
pulsed field agarose gel electrophoresis 131
pulsed field gel electrophoresis (PFG) 131
purine 22, 67
– base pairing 70
purine nucleotide-binding protein 111
�-purple bacteria 42
pyrimidine base 22
– base pairing 70
pyrosequencing 150f., 370 ff.
pyruvate 46
– transporter 40

q
Q-FT-ICR 119
Q-TOF system 119
quadrupole analyzer 117
quadrupole ion trap 118
qualitative trait 432
quantification
– relative and absolute 123
quantitative PCR (qPCR) 145, 370, 433
quantitative trait 432
quantum energy 211
Quartet-PUZZLE 286

r
Rab protein 86, 266
Radiata 96
radiation
– quasi-monochromatic 213
radiation hybrid mapping 224ff.
radioactive isotope 261
radioactively labeled cDNA 261
raft 14
Ran-GDP 83
Ran-GTP 83

random hexamer primer 241
random mutagenesis 458
random shotgun sequencing 234f.
ranitidine (ZantacR) 357
rapid amplification of cDNA ends

(RACE) 146, 251
rapid translation system 179
rational design 458
rational method 461
RDA (representational difference analysis)

253 ff.
reaction equilibrium 20
reaction rate 20
reactive oxygen species (ROS) 67
reactome 278
reading frame (frameshift) 75
real-time PCR 141, 145
realization plan 519
rearrangement 67
receptor
– biomembrane 33
receptor tyrosine kinase 37
receptor-mediated endocytosis 88
recognition signal 81 ff.
recombinant antibody 377ff.
– application 392
– clinical application 392
– cross-reactivity 393
– format 386
– fragment 385
– in vitro diagnostics 392
– production 384
– purification 385
– selection system 380ff.
recombinant baculovirus 176
recombinant DNA technology 153, 511
recombinant fusion protein
– purification 112
recombinant production strain 458
recombinant protein 112, 158 f., 454
– expression 169ff.
recombinant virus 161, 409
recombinase
– sequence-specific 444
recombination 64, 226, 458
– chromosome 366
– frequency 249
– genetic 361
– homologous 176, 248, 398, 412
– in vitro recombination of DNA 476
– risk 413
recombination system 157
– cloning 157
recruiting agency 523
red biotechnology 476f.
redundancy 265
reference database 278
RefSeq database 276
regeneration
– composition of regeneration media

446
– transgenic plant 445
regenerative medicine 480f.
regulated gene 335
regulatory authority 347
regulatory center 20
regulatory DNA 72
regulatory expert 505

regulatory network 327
– inference 303
regulatory promoter 172
regulatory protein 45
regulon 327
release factor 77
repair enzyme 66ff.
repair mechanism 66
repetitive DNA 60f.
– highly 61
– middle 61
replacement part 60
replication 57ff.
– eukaryotic expression vector 162
replication bubble 66f.
replication fork 66f.
replication origin (ori) 66 f., 156, 172
replicator 261
reporter 335
reporter gene 320, 335
– assay 335
reporter protein 251
reproductive cloning 405
research and development (R&D) company

527
research exemption
– patent 490
resistance diagnosis 364
resolution 116
respiratory chain 40 f.
response plasmid 162
restriction endonuclease (restriction enzyme)

25, 137 ff., 254
restriction fingerprinting 224
restriction fragment length polymorphism

(RFLP) 227, 368
restriction mapping 224
restriction site 154
reticulocyte lysate
– expression of protein 179
reticuloendothelial system (RES) 350
retroposon 60
retropseudogene 60
retrotransposon 61
retroviral expression system 165
retroviral infection 396
retroviral transgene 396
retroviral vector 165, 406 f.
retrovirus 5, 52, 165
– amphotropic 165
– ecotropic 165
reverse tetracycline-controlled transactivator

(rtTA) 162
reverse transcriptase (RT) 25, 52, 71, 141,

146, 219, 240 f., 408
– RT-PCR 141, 144, 184, 253
Ri (root inducing)-plasmid 435
riboflavin 471
– biosynthesis 471
– production 471
ribonucleic acid, see RNA
riboprotein complex 239
ribosomal protein 324
ribosomal RNA, see rRNA
ribosome 38, 76 ff., 85
– functional 40
ribosome-binding site (RBS) 159, 172
ribozyme 25ff., 73, 339
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rickets 14
right border (RB) 435
ring-shaped DNA (cpDNA) 44
RISC, see RNA-induced silencing complex
risk gene 360
RNA (ribonucleic acid) 23ff., 247
– catalytically active 27, 339
– expression 144
– fragment 135
– interaction of DNA analog with

complementary RNA 419
– isolation 125ff., 367
– purification 367
– quantitative analysis 141
– structure 21 ff.
– therapeutic approach 339
– verification 446
RNA arbitrary primed (RAP)-PCR 257f.
RNA binding domain 327
RNA fingerprinting 257
RNA in situ hybridization (RNA-ISH) 251f.
RNA interference (RNAi) 27, 57, 184, 207,

339, 415 ff.
T4 RNA ligase 139
RNA polymerase 25, 71f., 141
– I 71
– II 71, 162
– III 71
RNA silencing 421
RNA-induced silencing complex (RISC) 27,

416 ff.
– incorporation 423
RNAfam 276
RNase 25, 127, 240, 424
robustness 304
Rosetta Stone method 323
Roundup 441
royalties 529
rRNA (ribosomal RNA) 25 f., 76 ff., 125
ruby laser 212 f.

s
S phase 188
Saccharomyces cerevisiae 91, 174
– synchronization 190
SAGE, see serial analysis of gene expression
salicylic acid 356
salt bridge 319
Sanger-Coulson Method 150, 221
satellite DNA 61
satellite marker 227
scale-free network 299
scanning force microscope (SFM) 200
scanning transmission electron microscope

(STEM) 198
Schizosaccharomyces pombe 174
SCOP (structural classification of

proteins) 277
score matrices 285
screening 332, 458 ff.
– high-quality paramounts in screening

assays 343
– high-throughput 341
– ligand 343
– metagenome library 457
– primary 344
– secondary 344
– strain collection 456

– system 463
– virtual 344
– virtual ligand 343
SDS-PAGE 104
second harmonic generation (SHG) 214
second messenger 36 f.
Seeburg, Peter 512
selection 176, 439, 458 ff., 472
selection marker 163, 172, 398, 438
– gene 440
– negative 440f.
– positive 440ff.
– system 439f.
selection system 380ff., 443
– in vitro selection system 382
selectivity 349
SELEX (systematic evolution of ligand by

exponential enrichment) 326
self-inactivation (SIN) 409
senile plaques 401
sensory cell 54
separation
– general principle 107
separation assay 343
sequence analysis 279
sequence length polymorphism 231
sequence similarity 333
sequence tagged site (STS) 224ff.
– marker 249
sequence-specific recombination 157
sequencing
– DNA 149ff.
– ligation 374
– sequencing by synthesis 151
– ultraparallel 281
serial analysis of gene expression

(SAGE) 253f., 288
severe immunodeficiency syndrome

(SCID) 363
sex chromosome 62
sexual hormone 14
SH1 domain 316
SH2 domain 316
SH3 domain 316
�-sheet structure 17
Shine-Dalgarno sequence 159
short/small hairpin RNA (shRNA) 428
short interspersed element (SINE) 61
short tandem repeat, see STR
shotgun approach 151
shotgun sublibrary 234
shrimp alkaline phosphatase (SAP) 142
shuttle principle 174
shuttle vector 164, 176
sialic acid 13
side effect 345 ff.
– prodrug 358
signal peptidase 82ff.
signal recognition particle (SRP) 85
signal sequence analysis 279 f.
signal transduction 45
– biomembrane 33
signaling network 295
silencer 72
silent mutation 69, 365
silver stain method 106
similarity 280, 290
Sindbis virus 413

single nucleotide polymorphism, see SNP
single-cell PCR 184
single-chain Fab fragment (scFab) 389
single-chain Fv fragment (scFv) 382 ff.
single-input module (SIM) 327
siRNA (small interfering RNA) 25ff., 270,

416
– biogenesis 422
– biotechnological application 426
– chemical modification 426
– design 426
– mediated underexpression 251
– posttranscriptional repression 424
– screen 334
�-sitosterol 13
size exclusion chromatography 107
slot blot 261
small RNA 434
smallpox virus (vaccinia) 413
SMART 277
Smith-Waterman algorithm 281
SNAP25 87
SNARE protein 86 f.
snoRNA (small nucleolar RNA) 25, 76, 276
SNP (single nucleotide polymorphism) 69,

152, 231, 250, 281, 336, 365, 481
snRNA (small nuclear RNA) 25, 73
somatic gene therapy
– principle 404
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– candidate 337
– drug 331ff.
– experimental identification 334ff.
– genuine 337
– identification 332
target validation 338
– pyramid 338
target vector 158
targeted selection 153
targeting
– active 350f.
– cellular carrier 350
– magnetically controlled 350
– passive 349f.
– physical 349 f.
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