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Absolute specificity 535,665
Absorbance 558
Absorber 558
Absorption
edge 556
spectrum 541
Abzymes 695
Accreditation (of clinical
laboratories) 65
Accuracy 32,35-45
Acid—base catalysis 708
Acidicion exchanger 524
Acids, ionisation of 11
Acquired immunity 292
Acrylamide 455-6
Action spectra 569
Activation energy 693-5
Activators 690
Active site 666,697,702-9
Activities (ionic) 9
Activity coefficient 9
Adaptor proteins 756,757,761
Adaptors 232
Adenine 167
Adenosine
monophosphate, see AMP as
allosteric effector
triphosphate, see ATP as
allosteric effector
Adenylyl cyclase 715-17,756-7,
759
Adherent cells 76
Adjusted retention time 490
Adjuvants 299-300
A-DNA 170
Adrenergic receptors 7647
Adsorbents 515-17
Adsorption chromatography
515-17

Advisory Committee on
Dangerous Pathogens 77
Aequori system 594
Affinity chromatography 310-11,
347,375,533-40
Affinity constant 681,722
Affinity development 489
Affinity elution 537-9
Affinity partitioning 534
Affinity precipitation 534
Affinity purification (by
centrifugation) 122
Agar 316
Agarose 316
gels 454-5,473-8
Aggregation constant 579
Agonist 721-4,728,732,749,752,
754,757-60, 764
Agrobacterium tumefaciens 251-2
ALARA principle 658
Alcian blue 389
Alcohol dehydrogenase 667,
705
Alkaline error 23
Alkaline phosphatase 64
Allele-specific oligonuceotide PCR
279
Allosteric enzymes 690-3
Allostericregulation 691-3,
713-15
Allostericsite 690
Alpha particles 622
Alpha particle emission 623,
626-7
Amino acid
analysis 379-80
ionisation of 349
single-letter code 350
three-letter code 350

Ammonium sulphate
precipitation 9,372
AMP as allosteric effector 690-2,
712-15
Amphipathic 387,750
Ampholytes 462
AmphotericinB 83
Amplicons 212
Amplification 715-17,759
Analytes 28
Analytical centrifugation 103,
111,124-30, 747
Analytical range 32
Analytical sensitivity 32
Analytical specificity 32
Angstrom 4
Animal cell culture 81-93; see also
Cell culture
Anion exchanger 524
Anisotropy 601
Annealing 173
Annual limit of contact (of
radioactivity) 659
Antagonists (receptor) 722
Antibodies 292-348
amplification of genes 305-6
anti-receptor 746
biotinylation of 328
classification of 293
engineering 305-8
fragmentation of 293-5,312-15
labelling of 320-8
monoclonal 302-8
polyclonal 298-302
production of 299-302
purification of 308-12
structure 293-6
Anticoagulants 54
Antigen 294
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Antigenic determinant, see Epitope

Antimicrobial agents 76

Antiserum 294,299-302

Apoenzyme 666

Applied centrifugal field 105

Approach to equilibrium method
729

Arrays, see Microarrays

Arrheniusequation 693

ARSelement 250

Aseptic techique 77-8

Association constant 681,726

Asymmetric peaks 495

Atom percentage excess 626

Atomic absorption spectra 587,
588-90

Atomic emission spectra 587-8

Atomic flame spectrometry 587

Atomic fluorescence
spectrophotometry 591

Atomic force microscopy 162

Atomic number 621

Atomic spectroscopy 586—91

ATP as allosteric effector 690-2,
712-15

Attenuance 558

Audit (clinical laboratories) 65-6

Automated enzyme analysis 55-7

Autonomous replicating sequence
element, see ARS element

Autophosphorylation 761-3

Autoprotolysis constant 10

Autoradiography 647-50

Autotroph 94

Available capacity 526

Avidity 300,347

Avogadro’s constant 4

Background radiation 651
Back-to-back emission 622
Bacteria (disruption of) 364-5
Bacterial cell culture 93-7
Bacteriophage

lambda 241

vectors 240-50
Baculovirus 267
Band sedimentation 128
Band spectra 553
Band width 560
Bar 4
Baseline

drift 498

noise 498

Base-pairing (DNA) 167-9
Bases, ionisation of 11-14
Basic ion-exchanger 524
Basic dissociation constant 12
Batch culture 96
Bathochromic shift 565
B-DNA 169-70
Bead mill 363
Becquerel 626,663
Beer—Lambert law 558
Bi-bireactions 687
Bicinchoninic acid assay 32,359
Binding constant 726-8
Binding spectra 569
Biochemical investigations 1-2
Biochemical measurements
28-48
Bioinformatics 198-200
Biolistic method 253
Bioluminescence 584
Bioreactor 95
Biosensors 24
Biotin 328,472
Bisubstrate reactions 687-90
Biuret reaction 358,561
BLAST (basic local alignment
search tool) 199,399
Blenders 363
Blotting
DNA 201-2
proteins 469-72
RNA 202
Blunt ends (DNA) 226
BNPS skatole 384
Bolton—-Hunter reagent 325
Bonded-phase liquid
chromatography 518-19
Bonded phases 507,518-19
Boundary sedimentation 128
Beta particles 622
Bradford method 32,359
Brightfield 140
Buffer
capacity 15-16
gels 460
solutions 15-17

Caged compounds 731
Calfserum 83
Calibration curves 46-8
Callus 99

Calmodulin 715
Calomel electrode 19

Capacity
factor 491,497,546
ratio 491
Capillary
columns 542
electrochromatography 514
electrophoresis 478-83
Capping 344,495,519
Capsular gum 370
CAT box 185
Catalytic antibodies 659
Catalytic constant, k., 684—6
Catalyticrate 665
Catalytic sites 666,697,702—9
Cation exchanger 524-5
Cavitation 365
C-DNA (structure) 170
cDNA libraries 227-9,230-7
CDRs — see Complementarity-
determining regions
Celite 369
Cell culture 71-101
animal cells 81-93
aseptic techniques 77-8
bacterial cells 93-7
bacterial infections 78-9
callus culture 99
cell quantification 86-90
cell viability 92-3
complete growth medium 84
continuous cell lines 82
cryopreservation 91-2
culture media 82-4,94-6,97-8
fungal infections 91
hoods 724
immortalised cells 82
mycoplasma infections 78,
79-81
organogenesis 98-9
passaging 84
plants 97-101
primary cells 81-2
protoplasts 100-1
safety 76-7
serum 83
subculture 84-6
trypsinisation 85-6
Cell debris remover 369
Cell disruption 360-5
Cellular fractionation 117-24
Cellulose 502
Cellulose acetate electrophoresis
465-7
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Centrifugal field 104-8
Centrifugation 103-30
analytical 103,111,124-30,747
continuous flow 110
density gradient 118-19
differential 111,117-18
isopycnic 113-14,119
preparative 103,110-11,
117-24
safety 115-16
Centrifuge
safety 115-16
types 109-11
Cerenkov effect 645
Chain termination sequencing
216-19
Channelling 677,709
Channelsratio 639
Chaotropic agents 538
Chemical cleavage of peptide
bonds 384
Chemical ionisation 409
Chemical quenching 636
Chemical shift 603
Chemiluminescence 636
Chemoautotroph 94
Chemoheterotroph 94
Cheng-Prusoff equation 728
Chimeric antibodies 307-8
Chiral cavity phase 524
Chiral chromatography 5224
Chiral derivatising agents 523
Chiral mobile phase 523
Chloramine T 324
Cholesterol oxidase 679
Chromatic aberration 134
Chromatic mirrors 144
Chromatofocusing 527-9
Chromatograph 490
Chromatography
adsorption 515-17
affinity 533-40
bonded-phase liquid 518-19
capillary electro-
chromatography 514
chiral 5224
column 486-9
controlled-pore glass 529,530
covalent 539-40
dyeligand 539
exclusion 529-33
fast proteinliquid 513-14
gas-liquid 541-6

gel filtration 529-33
high performance liquid 488,
506-14
hydrophobic interaction
517-18
hydroxylapatite 516-17
immunoaffinity 538
ion—exchange 524-9
ion-pair reversed-phase liquid
521-2
lectin affinity 538
liquid-liquid 500-15
low pressure liquid 487,500-5
membrane 514
metal chelate affinity 539
molecular exclusion 529-33,
747
molecularimprinting 532-3
normal phase liquid 520
partition 518-24
performance parameters
489-500
perfusion 515
permeation 529
planar 486,546-9
reversed-phase liquid 520-1
selection of a system 549-50
tailing 490
thin-layer 486,546-9
two-dimensional 547
Chromophore 565
Chromosome painting 272-3
Chymotrypsin 384
CI, see Chemical ionisation
Circular dichroism spectroscopy
579-83
Clark oxygen electrode 25-8
Clathrin 765-6
Clinical audit 65-8
Clinical biochemical analysis
46-68
Clone 294
Cloning vectors 227,240-50
Clover leaf structure (RNA) 171
CO,incubators 75-6
Coated pits 764,766
Codon 177
Coefficient
of determination 46
of variation 34
Coenzymes 666
Cofactors 666
Cohesive ends 190, 226

Coincidence counting 635
Collision cell 431
Collision-induced dissociation
415,432
Colony hybridisation 255
Colorimetry 560
Colour quenching 636
Column (chromatography)
bleed 542
capillary 542
chromatography 486-9
conditioning 542
development 504-5
efficiency 493
guard 508
microbore 506
open tubular 506,542
packing 503,542
resolution 492-6
switching 499-500
Combination electrode 22
Competent cells 238,252
Competitive binding
immunoassays 331-3
Competitive inhibitors 698-700
Competitive reversible antagonists
722
Complementarity-determining
regions 297
Complementary base-pairing
168-9
Complementary DNA, see cDNA
libraries
Complete growth medium 84
Compound microscopes 134
Compton scattering 627
Computer averaging of transients
(CAT) 604
Condenserlens 134
Confidence interval 35,37,39-40
Confidence level 35,37,39-40,
43-5
Confluent cells 84
Confocal microscopy 147-9
Conformational change 128-9
Conformational selection model
724
Conjugates 321
Constant displacement pump 509
Constant region (antibody) 297
Constitutive activity 724
Contigmap 284
Continuous cell lines 82
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Continuous culture 96,99

Contrast 140-6

Controlled-pore glass
chromatography 529-30

Coomassie Brilliant Blue 359,
467-8

Cooperativity (enzymes) 690-3

Correlated gene neighbours 400

Correlation coefficient 46

COScellline 267

Cossites 241

Cosmid-based vectors 248-50

COSSH regulations 69

Cotcurve 176

Coulter counter 88-9

Counterion 521

Counting efficiency (radioactivity)
63843

Coupled assays (enzymes) 670

Covalent chromatography
539-40

Coverslip 139

Creatine kinase 60-2,679

Critical pointdrying 156

Critical rejection coefficient 38

Crossed immunoelectrophoresis
319

Cryo-electron tomography 158

Cryopreservation 91-2

Cryostat 139

C-terminal amino acid 353

Curie 626,663

Current clamp 741

Cyanogen bromide 384

Cyanogen bromide-activated
Sepharose 313,535

Cycle sequencing 220

Cytochemistry 341

Cyclodextrins 523,541

Cytosine 167

2-D PAGE, see Two-dimensional
PAGE

dA-dT cloning 234

Dalton 5

Dam system 182

Darkfield illumination 140

Database of interacting proteins
401

Dead-end complex 700

Dead space (chromatography) 500

Dead time

chromatography 490

Geiger—Miiller counting 630,
651
Decay
constant 625
post-source (mass spectrometry)
426
series 624
Decline phase 91
Deconvolution 150
Degassing 508
Degrees of freedom 34,41-3,45
Del Castillo-Katz model 724
Delayed enhanced lanthanide
fluorescence immunoassay
340,578
Delayed extraction 425-6
DELFIA, see Delayed enhanced
lanthanide fluorescence
immunoassay
Denaturation
of DNA 171-3
of proteins 354-5,370
Denaturing gradient gel
electrophoresis (DGGE)
279
Densitometers 468
Density gradient centrifugation
118-19
Deoxyadenosine 167-8
Deoxyribonucleases 192
Deoxyribose 167-8
Derivatising reagents 501
Desalting 532
Desensitisation (receptors) 753,
763—4
Detection limit 32
Detectors
for gas chromatography 544-5
forliquid chromatography
509-13
for mass spectrometry 430
Determinate error 30
Dextran 502,530,531
Diagnostic enzymology 58-64
Diamagnetism 597
Difference gel electrophoresis
(DIGE) 397-8
Difference spectrum 566
Differential centrifugation
117-18
Differential display 271
Differential spectroscopy 568
Diffraction grating 564

Diffusion coefficient 490,493
DIGE, see Difference gel
electrophoresis
Digital image processing 159
Dilution 7
Diode array techniques 510
Dipole moment 595
Direct PCR sequencing 219-20
Disintegration rate 626
Displacement development 489
Dissociation constant 698-701,
726
Dissociation-enhanced
lanthamide
fluoroimmunoassay 578
Distribution coefficient 485
Disulphide bridges 354,386,441
Dithiothreitol 386,540
Dixon’s Q-test 38
DNA
A-form 170
amplification of (PCR) 207-17
B-form 169-70
blotting of 201-2
C-form 170
Cotcurve 176
electrophoresis of 196-8,473-6
end-labelling of 204-5
fingerprinting 281-2
footprinting 274-5
hybridisation of 173
hypervariable sequence 174
isolation of 191-3,195-6
labelling of 203-6
libraries 225-34
ligation 226-7
melting of 172
melting temperature 172-3
methylation 181
microarrays 282-3
microchips 282-3
microsatellite 174
minisatellite 174
minus strand 169
nick translation of 205-6
plusstrand 169
polarity of 167
polymerases 179-81
polymorphism 184,280-2
probes 202-3
quantification of 193
renaturation of 173,175-6
repair 181-2
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replication of 179-80
replicative forms (RF) 246
restriction mapping of 200
satellite 174
sequencing of 216-22,475-6
SNPs 175,288-9
structure of 167-73
transcription of 182-3
Z-form 169-70
DNases, see Deoxyribonucleases
Doppler effect 555
Dose rate (radioactivity) 658
Dose-response curves 720-5
Dot blotting 202
Double diffusion 316
Double helix 167; see also A-DNA,
B-DNA, C-DNA and Z-DNA
Downregulation 745,767
Down’s syndrome 51,175
Drylens 137
Dual energy X-ray absorptiometry
557
Dual lIabelling studies 635
Dye exclusion test 93
Dye-ligand chromatography 539
Dynomill 364

Eadie-Hofstee equation 683, 685-6
ECL, seeEnhanced
chemiluminescence
Edman degradation 381-5
Effective distribution coefficient
485
Effective dose (concentration) 722
Effectors 690,758,760
Efficacy 722
EGFreceptor 748,761-2
EL seeElectron impact ionisation
ELAST, see ELISA amplification
system
Electric vector 551
Electrochemical detector 512
Electrode
calomel 19
Clark 25
combination 22
gassensing 24
glass 22
ion-selective 21-8
microelectrode 27
oxygen 25-8
pH 21-3
reference 18-20

silver/silver chloride 19
standard hydrogen 19-20
Electroelution 469
Electroendosmosis 452
Electrofusion 101
Electrolytes 7,9-17
Electromagnetic radiation 551
Electromagnetic spectrum 554
Electron capture detector 545
Electron double resonance 600
Electron impact ionisation 407-9
Electron microscopy 154-9
Electron nuclear double resonance
technique 600
Electron spin resonance
spectroscopy 596-603
Electroosmotic flow 452
Electrophoresis 449-83
capillary 478-83
cellulose acetate 465
of DNA 196-8,473-6
electroelution 197
immunoelectrophoresis 319
isoelectric focusing 462-5
isotachophoresis 458
microchip 483
of protein 457-69
protein blotting 469-72
pulse field gel 476
of RNA 476-8
rocket 319
two-dimensional (2-D) 394-8,
465
Electrophoretic mobility 451
Electroporation 252
Electrospray ionisation 410-12
ELISA, see Enzyme-linked
immunosorbent assays
ELISA amplification system
(ELAST) 338
Ellipticity 581
Elution
affinity 537-9
development 488-9,504-5,517,
527,537
gradient 489,520-1,527
isocratic 489,527
volume 490,530
Emission flame
spectrophotometry 552
Emission spectrum 552
EMIT, see Enzyme multiplier
immunoassay test

End-labelling, of DNA 204-5
Endocytosis 764-5
Endoproteinase Arg-C 384
Endoproteinase Asp-N 384
Endoproteinase Glu-C 384
Endoproteinase Lys-C 384
Endosome 764-7
End-product inhibition 709
Energy barriers 694
Enhanced chemiluminescence
(ECL) 330-1,471
Enhanced immunoassays 337-9
Enhancer sequence 185
Enzymatic cycling 678
Enzyme effectors 690
Enzyme inhibitors
competitive 698-700
constant 691-701
end-product 701
irreversible 697-8
linear competitive 700
mixed 701
non-competitive 700
parabolic competitive 700
substrate 701
uncompetitive 700
Enzyme-linked immunosorbent
assays (ELISA) 336-7
Enzyme multiplier immunoassay
test 57
Enzyme nomenclature 666-7
Enzymes
active site 690-3,702-9
allosteric 690-3
heterotropic effect 690
Hill plot 690-1
homotropic effect 690
models of 692-3
bisubstrate 687-90
catalaysed quantum tunnelling
695
catalytic mechanisms 702-9
catalytic sites 690-3,702-9
classification 666-7
cooperativity 690
constitutive 717
international units of 366,
668
in vivo control of activity
709-18
flux control coefficient
711-12
methods of study 711
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Enzymes (cont.)
multienzyme complexes 668,
686,709
oligomeric 690-3
pre-steady-state kinetics
continuous flow methods
671
quenching methods 6746
rapid mixing methods 675
relaxation methods 676

stopped flow methods 674-5

temperature jump technique

676
steady-state kinetics 679-702

affinity constant 681

analytical methods of study
574,668-78

bisubstrate reactions 687-90
compulsory order 688
random order 687

Eadie-Hofsteeplot 683,685-6

effect of
enzyme concentration 693
inhibitors 697-702
pH 697
substrate concentration
679-93
temperature 693—4
Hanes plot 683, 685-6
initial rate 668-70
Lineweaver—Burk plot 682,
685-6,699-701
primary plot 688,699
secondary plot 688,699
Michaelis constant 679
Michaelis—Menten plot 679
specificity constant 684,686
stereospecificity 665,705
turnover number 684
Epifluorescence light microscopy
143,146
Epitope 294
Epitope mapping 339
Equilibrium dialysis 733
Equivalence 316
Equivalent dose 657
Error
determinate 30
experimental 28-31
random 31
systematic 30
Error-prone PCR 263
Ethidium bromide 475

European Collection of Animal
Cell Cultures (ECACC) 82-3

Evanescent field wave 163,738

Evaporative light-scattering
detector 512

Exchange capacity 526

Excited state 553

Exclusion chromatography
529-33

Exocytosis 767

Exons 187

ExPASy (Expert Protein Analysis
System) 448

Experimental error 28-48

Experimental rejection quotient
38

Expression OCR 265

Expression vector 259

External standard 498, 641-3

Extinction 553

Extrinsic fluorescence 574

FAB, see Fast atom bombardment
MS

Fab 293

F(ab"), 295

Fast atom bombardment MS 409

Fast protein liquid
chromatography 513-14

Fc 293

Fed-batch cultures 99

Fermenter 95

Ferromagnetism 598

Fetal calf serum 83

Fibrous proteins 354

Fick’slaw 494

Fingerprint

DNA 281-2
spectroscopic 595

First messengers 719

FISH, see Fluorescent in situ
hybridisation

Fixative 13940

Fixed change assays (enzymes)
670

Fixed time assays (enzymes) 670

Flag™ 376

Flame ionisation detectors 544

Flame photometric detector 545

Flicker program 395-6

FLIM, see Fluorescence, lifetime
imaging

Flow cytometry 159,345-6,737

Flow rate (chromatography) 494
Fluor 574,735-7
Fluorescein isothiocyanate 326
Fluorescence
anisotropy 736
depolarisation 577
detectors 511
extrinsic 574
immunoassay 578
intrinsic 574
lifetime imaging (FLIM) 160,
206
microscopy 143
quenching 572,580
recovery after photobleaching
(FRAP) 160,746,576
resonance energy transfer
(FRET) 160-1,577,736
speckle microscopy 160
spectroscopy 571-9,735-7
time resolved 736
Fluorescence-activated cell sorter
159,304,578,737
Fluorescence-based immunoassays
339
Fluorescent DNA sequencing
221
Fluorescent in situ hybridisation
(FISH) 146,272
Fluorescent probe 574
Fluorography 649-50
Fluorophores 143-5
Fluors 633
Flush and s(DNA) 226
Flux control coefficient 711-12
Fold purification 366
Folin—Ciocalteau method 358
Four-dimensional (4D) imaging
153
Fourier transform ion cyclotrons
resonance 428-9, 605
Fraction collectors 513
FRAP, see Fluorescence, recovery
after photobleaching
Free inducation decay 606
Free radical catalysis 455
Freeradicals 602-3
French press 364
FRET, see Fluorescence, resonance
energy transfer
Freund’s complete adjuvant 300
Freund’s incomplete adjuvant 300
Frictional coefficient 105
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Frictional resistance 111

Frontal development 489

Fryrite reader 75

F-test 42

FT-ICR MS, see Fourier transform
ion cyclotrons resonance

Full agonists 722

Functional proteomics 399—403

Fused peaks (chromatography)
495

Fusion proteins 265,268,376—7

Fusogen 100-1

Galvanic cells 18
Gamma (y)-glutamyl transferase
64
Gamma (y)-ray resonance
spectroscopy 554-6
Gamma (y)-rays 623,627
Gasconstant 4
Gasionisation methods 628
Gas-liquid chromatography
541-6
Gas-sensing electrode 24
Gassing 508
Gate setting 635
Gaussian distribution 33,492-3
Geiger—Miiller counting 629,
631
Gel documentation systems 469
Gel filtration chromatography
310,373,378,529-33
Gelretardation assay 274
Gene
cloning 225
fusion analysis 401
knockout 278
libraries 225-34
mapping 284-6
probe 202-3
targeting 278
Genetic code 177
Genome
library 227
mapping 284-6
Glass electrode 22
Globular proteins 354
GLP, see Good Laboratory Practice
Glucose oxidase 43-5,66-7,678
Glutamate receptors 755
Glutathione affinity agarose 377
Glycoforms 388
Glycoproteins 387-9, 440

Good Laboratory Practice 79
GPImembrane anchors 387
G-protein

cycle 757-8

effector coupling 759

promiscuity 758

structure 756

subgroups 756
G-protein-coupled receptors 749,

753-60
Gradient elution 489,520-1,527
Gradient gels 461-2
Gradient programmer 508
Gram-negative bacteria 362
Gram-positive bacteria 362
Grating 564
Gravitational field 106
Gray 657,663
Green fluorescent proteins 145,
152,734

Grinding (cell disruption) 364
Ground selectivity 535
Ground state 551-3
Growth kinetics (of cells) 91
Guanine 167
Guard column 508
Guoy balance 598

Haemocytometer 87

Half-cells 18

Hanes equation 727,744

Hapten 299

HAT medium 303

Health and safety regulations 69

Heat denaturation 370-1

Heatshock 238

Heavy chains (antibodies) 295

Henderson—Hasselbalch equation
15

HEPA filter 73

Heterogeneous nuclear RNA
(hnRNA) 187

Heteronuclear chemical shift
correlation spectroscopy
(HETCOR) 610

Heteronuclear coupling 609

Heterotroph 94

Heterotropic activators 690

Heterotropic effectors 690

Heterozygous (gene) 174

Hexokinase 43,66-7,678,680

High Efficiency Particular Air
(HEPA) filter 73

High performance liquid
chromatography (HPLC)
506-14

High throughput screening 732

High voltage electron microscope
155,677

Hill equation 728,744

Histag 267

Histological stains 145

Histones 179

hnRNA, see Heterogeneous nuclear
RNA

Hoechst 33258 assay 79-80

Holoenzyme 660

Homogenisation 366

Homology searching 379

Homonuclear correlation
spectroscopy (COSY) 609

Homonuclear coupling 609

Homotropic effect 690

Homozygous(gene) 174

Hoods (cell culture) 724

Hotstart PCR 212

Housekeeping genes 185

Hughes Press 364

Human Genome Project 288

Human monoclonal antibodies
304-5

Humanised antibodies 307-8

Humoral immunity 292

Hybrid arrest translation 257

Hybrid release translation 257

Hybridisation (of nucleic acids)
173,253-5

Hybridomas 302-5

Hydrophobicinteraction
chromatography 375,
517-18

Hydrophobicity 375

profile 386,748

Hydroxylapatite chromatography
516-17

Hyperchromic effect 171

Hyperchromic shift 565

Hyperimmunity 300

Hypervariable DNA 176

Hypervariable regions (antibodies)
297

Hypsochromic shift 565

ICAT, seeIsotope-coded affinity
tags
IgA 296
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IgD 296
IgE 296
IgG, seeImmunoglobulins and
antibodies and Monoclonal
antibodies
IgM 296
Immersion lens 137
Immobilised metal chelate affinity
chromatography 539
Immortalised cells 82
Immunoaffinity chromatography
538
Immunoassays 33141
Immunoblotting 328-31,469-72
Immunochemical techniques
292-348
Immunodominant 299
Immunoelectron microscopy 157,
3467
Immunoelectrophoresis 319
Immunoenzyme microscopy 342
Immunofluorescence
microscopy 145-6
techniques 344
Immunogen 292-4,299
Immunoglobulins
biotinylation 328
classification of 293
enzyme labelling 326-8
fluorochrome labelling 325-6
fragmentation 293-5,312-15
labelling 320-8
production 298-308
purification 308-12
radiolabelling 323-5
structure 293-6
see also Antibodies and
Monocloncal antibodies
Immunohistochemistry 341-7
Immunometric assays 333-6
Immunoprecipitation techniques
315-20
Immunoradiometric assays
(IRMAs) 334
Imprecision 31
Insituhybridisation 272
InsituPCR 272
Invitromutagenesis 261
Invitrotranscription 252
Inclusion bodies 372-3
Indicator half-cell 18
Induced fit model (enzymes) 691
Infrared spectroscopy 5946

Inhibitors of enzymes 697-709
Initial rates (enzymes) 668-70
Innate immunity 292
Insertional inactivation 237
Insulin receptor 748,761-2
Integrated microscopy 158
Integrators 497
Intensifying screen 650
Interactome 401
Interference microscope 143
Interferometry 606
Internal standard 47-8,638
International unit (enzymes) 668
Intrinsic activity 722
Intrinsic fluorescence 574
Intrinsic protein kinase activity
756,761
Introns 187
Inverse agonists 724
Inverted microscope 135
Iodogen 324
Ion
activities 9
channel 751-3
exchange chromatography 373,
524-9
mirror 426
reversed-phase liquid
chromatography 521-2
selective electrodes 21-8,57,
673
suppression 521
trap mass spectrometry 414-16
Ionic atmosphere 9
Ionic detergents 362
Ionic strength 7-8
Ionisation
atmospheric pressure 411
chamberregion 628-9
chemical 409
electron impact 407-9
electrospray 410-12
fastatom bombardment 409-10
for mass spectrometry 407-26
matrix-assisted desorption
405-6,418-26,443
plasma desorption 418
of weak acids and bases 11-13
Ion-pairing 8,521
IRMAs, seeImmunoradiometric
assays
Irreversible enzyme inhibitors
697-8

Irreversible receptor antagonist
722

Isobestic point 567

Isocratic elution 489

Isoelectric focusing 462-5

Isoelectric point (pI) 350-1

Isoelectric precipitation
fractionation 372

Isoenzymes 59,355

Isoionic point 350

Isomorphous replacement 392

Isopycnic centrifugation 113-14,
119

Isotachophoresis 458

Isothermal analysis 543

Isotope

dilution analysis 661-2
half-life 625,651

Isotope-coded affinity tags (ICAT)
398-9,444

Isozymes, seeIsoenzymes

Job effect 560
Junction potential 22

keat, see Turnover number

Ky, see Dissociation constant
K., see Michaelis constant
Karyotype 175

Kinetin 98

Kjeldahl analysis 359-60
Kohlerillumination 136
Koshland model (enzymes) 691

Laboratory safety 68-9

Lactate dehydrogenase 60-2,355,
667

Ladder sequencing 385,437-9

Lag phase 91

Lambda (M), see Bacteriophage
lambda

Laminar flow 73

Laminar flow hoods 73—4

Laser desorption ionisation, see
Matrix-assisted laser
desorption ionisation

Laser scanning confocal
microscopy 147

Lasers 591-2

Least mean square linear
regression 46

Lectin affinity chromatography
538
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Lectin agglutination method
1224

Lectins 311-12,538

Ligand blockers 720

Ligand-gated ion channel receptors
749-53

Ligands (for affinity
chromatography) 536

Ligase chain reaction 213

Ligation (DNA) 226-7

Light chains (antibodies) 295

Lightcycler 216

Light microscopy 133-46

Limited proportional region 629

Limiting dilution cloning 303

Line spectra 552

Linear competitive enzyme
inhibition 700

Linear regression 46

Lineweaver—Burk equation 727,
744

Lipofection 252

Liquid chromatography 500-15

Liquid extraction 28

Live cell chamber 151

Log phase 91

Low pressure liquid
chromatography 487,
500-5

Lowry method 32,358

Luciferase 585,672

Luminescence spectroscopy
584-6,672

Luminometry 584-6

Lymphocyte transformation 304

Lymphocytes 294

Lysogenic life cycle 241

Lysozyme 364

Lytic life cycle 241

M13 vectors 245-8
Mabzymes 695
Magnetic resonance imaging (MRI)
162,616-20
Magnetic sector MS 417
Magnetic vector 551
MALDI-TOF 418-26
Manton—Gaulin press 364
Mass analysers 413-30
iontrap 414-16
magnetic sector 418
quadrupole 413-14
Massnumber 621

Mass spectrometry 379,405-47
chemical ionisation 409
delayed extraction 425-6
electron impact ionisation
407-9

electrospray 410-12

fastatom bombardment 409

Fourier transform ion cyclotron
resonance 428-9

iontrap 414-16

magnetic sector 417

MALDI-TOF 418-26,443

mass analysers 413-30

mass spectrum 405

MS” 415-16

nanospray 416-17

plasma desorption ionisation
418

post-source decay 426

protein sequence determination
385,432-40

quadropole analyses 413-14

selected ion monitoring 442,
512,545

tandem 415

time-of-flight 406,418-26

total ion current monitoring
430,512,545

Matrix (chromatography) 486,

501-2,518-19,534-5
Matrix-assisted laser desorption
ionisation (MALDI) 405-6,
418-28

Maxam and Gilbert sequencing
221-2

Medium pressure liquid
chromatography 488

Megaprimer PCR 263

Melting temperature 172-3

Membrane chromatography 515

Membrane proteins 361-2

B-Mercaptoethanol 360

Mesh size 502

Messenger RNA 178

Metabolic cascade 571,759

Metabolic flux 711-12

Metal chelate chromatography

539

Methionine, cleavage at 384

Michaelis constant 679

Michaelis—Menten equation 679

Microarrays
DNA 282-3

proteins 402-3
Microbore columns 506
Microchip electrophoresis 483
Microelectrodes 27
Microporous support 506
Microscopy 131-63
atomic force 162
critical point drying 156
digital image processing 159
electron microscope 154-9
epifluorescence 143
fluorescence 143
fluorescent staining 152
high voltage 155,677
immunoelectron 157
integrated 158-9
interference 143
internal reflection 162
laser scanning confocal 147
light 13346
magnetic resonance imaging
162
multiple photon 149
spinning disc confocal 147
stereomicroscope 153—4
time lapse imaging 152
Microspectrofluorimetry 578
Microtitre plate 294
Microtome 139
Microwave spectroscopy 598
Minisatellite DNA 174
Minus strand (DNA) 169
Mixed inhibition 701
Mobile phase (chromatography)
485,508,520, 530,543,546
Mobile receptor 756,765
Molar absorbance coefficient 558
Molar gas constant 4
Molar volume of an ideal gas 4
Molarity 5-6
Molecular beacons 2067
Molecular exclusion
chromatography 373,378,
529-33,747
Molecular imprinting 532-3
Molecularions 408
Molecular mass, see Relative
molecular mass
Monochromator 564
Monoclonal antibodies 302-8
Monod, Wyman and Changeux
model 691-2
Méssbauer spectroscopy 595
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Mounting medium 139
MRI, see Magnetic resonance
imaging
mRNA, see Messenger RNA
MS" 415-16
Multienzyme complexes 668, 686,
709
Multiple photon microscope 149
Multiplex PCR 279
Murashige and Skoog medium
97
Mutagenesis
invitro 261
oligonucleotide directed 261
PCR-based 262—4
Mycoplasma 78,79-81
Myeloma cell 294
Mynox 81

Nanospray 416-17

Native gels 460

Negative cooperativity 690

Negatron emission 622,627

Negatrons 622

Nephelometry 583

Nernst equation 18

Neutral agonists 724

Neutron 623

Nick translation 205-6

Nicotinic acetylcholine receptor
751-3

Nitrocellulose membrane 469

Nitrogen—phosphorus detector
544

N-linked glycoproteins 387

Non-competitive enzyme
inhibitors 700

Non-ionic detergents 362

Non-specific binding 732

Non-specific elution 537

Normal distribution 33,492-3

Normal phase liquid
chromatography 520

Northern blotting 202

N-terminal amino acid 353

Nuclear Overhauser effect (NOE)
609,611

Nuclear paramagnetic resonance
spectroscopy 603-20

Nuclear receptors 419

Nucleases 190-1

Nucleoside 168

Nucleosome 179

Nucleotide 167-8
Numerical aperture 137

Objective lens 134

Octadecylsilane (ODS) phases
520-1

Ocular 138

Okazaki fragments 181

Oligomeric enzymes 690-3

Oligonucleotide-direct
mutagenesis 261

O-linked glycoproteins 387

Openreading frame 177

Open systems 96

Open tubular columns 506, 542

Operon 185

Optical density 558

Optical quenching 636

Optical rotatory dispersion
spectroscopy 579

Optimum temperature (of
enzymes) 693-5

Organic solvent fractionation 371

Organogenesis 98-9

Origin of replication 179

Orphanreceptors 730

OV phases 541

Overlaying method 262

Oxygen electrode 25-8

PAGE, see Polyacrylamide, gel
electrophoresis

Pair production 628

Parabolic competitive inhibitor
700

Paramagnetism 599

Paraprotein 294

Parentions 408

Partial agonist 722

Partial inverse agonists 724

Partition chromatography 518-24

Partition coefficient 485

PAS stain, see Periodic acid—Schiff
stain

Passaging 84

Patch clamping 739-43,752

PBR 322

PCR, see Polymerase chain reaction

PCR sequencing 219-20

PCR-based mutagenesis 262-9

Peak

area 490-2
asymmetric 495

broadening 490,493-5
fronting 495
fused 495
Gaussian 492
height 490,496
tailing 490
Pellicular supports 506
Peptide
bond 353
definition 353
mapping 339
mass fingerprinting (profiling)
396
Perfusion chromatography 515
Periodic acid—Schiff stain 389,468
Periplasmic space 363
Peristaltic pump 503
Permeation chromatography 592
Peroxidase—antiperoxidase
technique 3434
PFGE, see Pulse-field gel
electrophoresis
pH
electrode 21-3
optimum (enzymes) 697
Phage display 268-70
Phagemid vectors 245-8
Pharmacogenomics 288-9
Phase contrast 140-2
Phenolred 83
Phenylmethylsulphonylfluoride
(PMSF) 361
Phosphatases 713-14,763
Phosphodiester linkage 168
Phosphofructokinase 691-3,
712-15
Phosphorescence 571,574
Phosphorylation 715-17,760-7
Photoaffinity labels 704
Photoautotroph 94
Photobleaching 146
Photocell 562
Photoelectron 94,627
Photoluminescence 636
Photon 551
Photopolymerisation 456
o-Phthalaldehyde 380
Phycobiliproteins 325
Phylogenic profile method 400
Physical mapping 284-6
pL seeIsoelectric point
Ping-pong reaction 687
Pipetting 69



779 Index

Pirkle phases 523
pK, values 350-1
Planar chromatography 486,
546-9
Planck constant 4
Plant cell culture 97-101
Plaque hybridisation 255
Plasma 52-4,294
Plasma cells 293
Plasma desorption ionisation MS
418
Plasmids 23640
Plasmocin 81
Plasmon-waveguard resonance
spectroscopy 740
Plate height 492,494-6,546
PMSF, see Phenylmethylsulphonyl-
fluoride
P:Oratio 27
Polarity (of DNA) 167
Polyacrylamide 502,530-1
gel electrophoresis 455-69
gels 455-9
Poly(arginine) 377
Polyclonal antibodies 298-302
Polyclonal response 298
Polyethyleneglycol, protein
fractionations with 372
Polyethyleneimine 369
Polymerase chain reaction (PCR)
207-17
allele-specific oligonucleotide
279
cycle sequencing 220
error prone 263
expression 265
hotstart 212
library screening 255-7
light cycler 216
megaprimer 263
multiplex 279
mutagenesis 262—4
overlap extension 262
primer design 210-12
quantitative 216
RAPD 212
real time 212
RT 212,271
sequencing 219-20
touchdown 209
Polymorphism 174
Polynucleotide 167
Polystyrene 502,530

Polyvinylchloride 530-1
Polyvinylpyrrolidone (PVP) 361
Population statistics 35
Porous layer open tubular columns
506, 542
Positional cloning 286
Positive cooperativity 690
Positron emission tomography
625
Post-column derivatisation 501
Post-column mixing 500
Post-source decay 426
Post-transcriptional modification
(of proteins) 355-6,376,
440
Post-transcriptional processing
187-8
Potency 722
Precision 31-5
Precursorions 408
Predictive power 51
Preflashing 650
Preinitiation complex 185
Preparative centrifugation 103,
110-11,117,124
Presses (cell disruption) 364
Pre-steady-state enzyme kinetics
668,675
Primary antibody 322
Primary cell cultures 81-2
Primary fluor 634
Primary plots 688,699
Primary structure (proteins) 353,
380-6
Primer design 210-12
Prisms 564
Probes (DNA) 202-3
Promoter sequence 183-5
Proportional counter 629
Proportional region 629
Prosthetic group 666
Protamine sulphate 369
Protease inhibitors 121
Proteasomes 718
Protein A 377,472
Protein arrays 402-3,740
Protein engineering 261
Protein—protein interactions
401-3,748
Proteins
amino acid analysis 379-80
assembly 748
blotting 328-81,469-72

denaturation of 354-5
electrophoresis of 457-69
estimation of 467-9
fibrous 354
fold purification 366
fusion 265-8,376—7
globular 354
glycoproteins 387-9
post-translational modifications
of 355-6
primary structure 353
quaternary structure 354
quantification 357-60
relative molecular mass of
378-9
secondary structure 353
sequence determination 380-6
by mass spectrometry 432-40
specific activity of 365
subunits 354
tertiary structure 354,389-92
yield 366
Protein kinase receptors 749,
761-3
Protein phosphorylation 440
Proteome 394
Proteomics 392-404
Protomers 691
Proton magnetic resonance
spectroscopy 603
Protoplasts 100-1
Pseudomolecularion species 409
PTH-amino acid 383
Pulse-field gel electrophoresis 476
Pulse height analyser 635
Pumps
constant displacement 509
peristaltic 503
reciprocating 509
Purine base 167-8
PVP, see Polyvinylpyrrolidone
Pyrimidine
base 167-8
nucleotides 168
Pyrosequencing 219-20

Q-test 38

Quadropole mass analysers
413-14

Qualitative analysis
(chromatography) 496

Quality assessment schemes
(clinical) 64-7
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Quantification
DNA 193
proteins 357-60
RNA 194
Quantitative analysis
(chromatography) 496-7
Quantitative PCR 213-16
Quantum dots 146
Quantum efficiency 572
Quaternary structure (proteins)
354
Quenching 636, 644
methods (of enzyme kinetics)
676

Radiation absorbed dose (Rad)
657,663
Radioactive decay 622-5
Radioactive energy 624
Radiodating 662
Radioimmunoassays 331, 662
Radioiodination 323-5
Radioisotopes
autoradiography 647-50
in clinical diagnosis 663
detection and measurement
628-50
inenzyme assays 661
fluorography 649-50
half-lives 625,651
radioactive decay 622-5
safety 6569
specific activity 626, 654-5
statistics of decay 652-3
for sterilisation 664
storage 653—4
units 626
uses 659-64
Radiolabelling of antibodies 323-5
Raleigh interferometric system
111
Raman spectroscopy 594-6
Random amplification of
polymorphic DNA 212
Random orderreaction 31
Random primer labelling 205
Rank oxygen electrode 26
RAPD, see Random amplification of
polymorphic DNA
Rapid mixing methods (enzymes)
675
Rapid scanning Fourier transform
infrared detector 545

Rayleigh scattering 566,583
Real time PCR 213-16
Reannealing 226
Receptor
activity modifying proteins 755
binding studies 720-46,752
classification 745,749-51
conformational selection model
724
constitutive activity 724
desensitisation 753,763—4
domains 749-50
endocytosis 764-7
G-protein coupled 753-60
intrinsic protein kinase activity
756,761
ligand-gated ion channel 751-3
mobility 756,765
molecular structure 745-51
occupancy 744-5
pleiotropic 758-9
preparations 730-1
protein kinases 710,761-3
recombinant 731
regulation 745,752-3,759-60
signal transduction 751-63
spare 745
trafficking 764-7
two-state theory 724
Reciprocating pump 509
Red fluorescent protein 145,735
Redox
couple 20
potential 18
Reference electrodes 18-20
Reference ranges 51-2
Reflectance 565
Reflector 426
Refractive index detector 512
Relative centrifugal field 106-8
Relative molecular mass 5,127-8,
378-9,531-2
by mass spectrometry 414,
423-5,438
by molecular exclusion
chromatography 531-2
by SDS-PAGE 459
by ultracentrifugation 127-30
nature of 5
Relative peak area 48,490-2
Relative retention time 490
Relaxation methods (pre-steady
state) 676

Relaxed origin of replication 237
Relaxed state 691
Rem 663
Renaturation (of DNA) 173
Replica plating 238
Replication origin 235
Reporter genes 2734
Reporter group 569,601
Reporter molecules 152,601
Repressor proteins 186
Resolution (chromatography)
131,495-7
Respiratory control ratio 26-7
Restriction digestion 229
Restriction endonucleases 190-1
Restriction enzymes 190-1
Restriction mapping 200
Retardation factor 546
Retention
factor 491
time 490,495
Reverse transcriptase 230
Reverse transcriptase PCR 212
Reversed-phase HPLC 385,520-1
Reversed-phase liquid
chromatography 520-1
Reversible inhibitors (enzymes)
698-700
RGS proteins 759
Ribonuclease A 705-7
Ribonuclease protection assay
(RPA) 270
Riboprobes 244
Ribosomal RNA (rRNA) 178
Ribosome binding site 189
RNA
clover leaf structure of 172
electrophoresis of 476-8
gene probes 254
heterogeneous nuclear 187
interference (RNAi) 278
isolation of 193-6
quantification of 194
ribosomal 178,179
smallnuclear 178-9
transfer 172,178
translation of 188-90
RNA polymerases 192
RNAI, see RNA, interference
Robustness 32
Rocket immunoelectrophoresis
319
Roentgen 657



781 Index

Rotating frame nuclear
Overhauser effect
spectroscopy (ROESY) 609

Rotational energy sublevels 553

Rotors (centrifuge)

careof 115
safety 115-17
typesof 109-15

RP-HPLC, see Reversed-phase HPLC

rRNA, see Ribosomal RNA

RT-PCR, see Reverse transcriptase
PCR

S1nuclear mapping 270
Safety

cabinets 73

cell culture 76-7
Saltbridge 18
Salt fractionation 371,309-10
Sanger sequencing 216-17
Satellite DNA 174
Saturation kinetics 680
Scaffolding proteins 756
Scanning electron microscope

(SEM) 154
Scanning wavelength detectors
509

Scatchard equation 726,744
Schank proteins 756
Schlieren system 111
Scintillation

cocktails 633,644

counting 630-46

proximity assay 646-7,734-5
scFv, see Single-chain antibodies
SDS, see Sodium dodecyl sulphate
SDS-PAGE 378,457-60
Second messengers 719
Secondary antibody 322
Secondary plots 688,699
Secondary structure

nucleicacids 167-70

proteins 353
Sedimentation 104-9,127-9

coefficient 108,128-30

equilibrium 127

rate 108

velocity 127
Seeding density 86,90
Selected ion monitoring 442,545
Selectivity

(of receptorligands) 722

factor 491

Self-absorption 651
SEM, see Scanning electron
microscope
Senescence 84
Sensitivity (of analytical methods)
32,51
Separation factor 491
Sephacryl 531
Sephadex 531
Sepharose 531
Sequence-tagged site 285
Sequencing
of DNA 216-22
of proteins 380-6,432—40
Sequential model (of enzymes)
591
Serum 54-5,294
Shine-Dalgarno sequence 189
Shuttle vectors 251
Sl units 3
Sievert 657
SigmaClean 76
Sigmoidal kinetics 690
Signal
amplification 715-17
sequence 267,376
transduction 720,751-63
transduction proteins 755
Silanisation 495,541
Silica 502
Silver/silver chloride electrode 19
Silverstain 468
Single-chain antibodies 306-7
Single-radial immunodiffusion
(SRID) 316-18
Single-nucleotide polymorphisms
(SNPs) 175,288-9
Single-stranded DNA-binding
proteins 179
SLFIAs, see Substrate-labelled
fluorescence
immunoassays
Slotblotting 202
Small nuclear RNA 178-9
SNPs, see Single nucleotide
polymorphisms
snRNA, see Small nuclear RNA
Sodium azide 361
Sodium dodecyl sulphate 457;
see also SDS-PAGE
Sodium error 23
Softagar cloning 303
Softionisation 409

Solid phase extraction 28,498
Solution concentration 110,532
Solvent

extraction 498

perturbation 569
Solvophobic theory 520
Sonication 364-5
Sorting signal 765
SOSrepair 182
Southern blotting 201-2
Spacerarm 535-6
Spare receptors 745
Specific activity 365,626, 6545
Specific binding 732
Specific elution 537
Specific labelling pattern 660
Specificity 51,665

constant 684,686

Spectra
action 569-70
band 553

binding 569

difference 566

line 552

Spectroscopy

absorption 541

atomic absorption 586-92

atomic emission 587-8

atomic flame 587-8

atomic fluorescence 591

circular dichroism 579-83

electromagnetic 551

electron spin resonance
596-603

emission 552

fluorescence 571-9,735-7

Fourier transform infrared 605

gamma-ray resonance 554—6

heteronuclear chemical shift
correlation 610

homonuclear chemical shift
correlation 609

infrared 594-6

laser 591-2

luminometry 584-6

microwave 595

Mossbauer 555-6

nephelometry 584—6

nuclear magnetic resonance
603-20

nuclear Overhauser effect 609,
611

optical rotatory dispersion 581
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Spectroscopy (cont.)

plasmon waveguard resonance
740

Raman 594-6

rotating frame nuclear
Overhauser effect 611

surface plasmon resonance
347-8,737-40

ultraviolet 557-71

visible 557-71

X-ray 556-7

Spectroscopic splitting factor 599

Spinlabels 601

Spin-lattice interactions 599

Spin trapping 602

Spinning disc confocal microscopy

147

cycles 713-15
inhibition 701
Substrate-labelled fluorescence
immunoassays ( SLFIAs)
341
Subtractive hybridisation 233-4
Superconfluent cells 90
Supercritical fluid extraction 500
Support-coated open tubular
columns 506, 542
Surface plasmon resonance
spectroscopy 347-8,
737-40
Svedberg unit 109,129,718
SWISS-2-D PAGE 395
Swiss-Prot database 3967
SYBR green 215

Time-resolved fluorescence
spectroscopy 716
Tissue microarrays 283
Topology 516
Tosylphenylalanylchloromethyl-
ketone (TPCK) 361
Total dose 657
Total exchange capacity 526
Total internal reflection
microscopy 162
Totalion current 430,545
Totipotent 97
Touchdown PCR 209
Townsend avalanche effect 629
TPCK, see Tosylphenylalanyl-
chloromethylketone
Transcription 182-3

factors 184-5
Transduction 720,751-63
Transfection 252
Transfer RNA (t-RNA) 172,178
Transformation 236
Transgenics 252
Transition state 694-5

analogues 695

Spin-spin splitting 604 Symmetry model (of enzymes)
SRID, see Single radial 691

immunodiffusion Systematic error 30-1
Stable isotopes 621 Systems biology 403—4
Stacking gel 457
Standard deviation 33—4
Standard error of the mean 37
Standard hydrogen electrode

T, see Melting temperature
Tailing (chromatography) 491
Tandem mass spectrometry 415,

19-20 430-2 Transmission electron microscope
Standard operating procedures Tag polymerase 209-10 (TEM) 154
31 TATA box 185 Transmittance 558

Standard redox potential 18-21 TEM, see Transmission electron
Standard sedimentation coefficient microscope

108 Temperature
Standard solution 46 jump methods 676
Startcodon 177 programming 543
Stationary phase 91,485,502,506,  Tense state (allosteric enzymes)

Triplet codon 177

t-RNA, see Transfer RNA
Troponin-I 62

Trypanblue 88,93
Trypsinisation of cells 85-6
Tryptone soya broth 79

546 691 Turbidimetry 583
Steady-state kinetics (enzymes) Termination 183 Turnover number 684

679-702 Termination codon 189 Two-dimensional chromatography
Stereomicroscope 153—4 Terminator sequence 183-5 547
Sticky ends 190,226 Tertiary structure of proteins 354, Two-dimensional PAGE 394-8,

Stokeslaw 106

Stop codon 177

Stopped flow methods 6746
Stringency 201

Strong ion exchangers 5267
STS, see Sequence-tagged site
Student’s t-tests 37-8,40-5
Stuffer fragment 241
Subcellular fractionation 117-24
Subculture 84-6

Submarine gels 473

389-92 465
Texasred 326 Two-state theory of receptors 724
Theoretical plate 492,546 Tyndall effect 583
Thermolysin 384 Tyrosine kinase receptors 748
Thimerosal 76
Thin-layer chromatography
546-9
Thioglycollate medium 79
Thymine 167 Ultraviolet, see UV
Tiplasmid 251 Uncompetitive enzyme inhibitors
Time lapse imaging 152 700
Substrate Time-of-flight (TOF) mass Units
assays 678-9 spectrometry 406,418-26, international 3-5
binding spectra 569 443 Svedberg 109,129,718

Ubiquitination 717-18,765-6
UKNEQAS 64-7
Ultrafiltration 734
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Universal gas constant 4
Upregulation 745
Uracil 167
Urrsystem 182
uv
adsorption 357-8
detectors 509
light spectroscopy 557-71
sterilisation 74

Vinax 679-80, 6856

Vaccinia virus 267-8

Vacuum pump 407

Validation of analytical methods
40-5

van Deemter equation 494-5

van't Hoffequation 695

Vapour diffusion 390

Variable region (antibody) 297

Variable wavelength detector 529

Variance 34-5,43

Vectors 227,240-50

Velocity of light 4

Vibrational energy sublevels 553

Virus-based vectors 240-50

Visible light spectroscopy
557-71

Void volume 490

Voltage clamp 741

Volumetric phase ratio 491

Wall-coated open tubular columns
542
Weak electrolytes 9-17
Weight
pervolume 4
per weight 4
Weighting factor 657
WEQAS 64-7
Western blotting 469-72
Wipe test 630

X-Press 364

X-ray 627
absorption spectrum 556
crystallography 389-92

fluorescence 556
spectroscopy 556-7

Yacs, see Yeast, artificial
chromosome vectors
Yeast
artificial chromosome vectors
250
disruption of 364
episomal plasmid 250-1
two hybrid system 275-7,
401-2
YEp, see Yeast, episomal plasmid
Yield 366

Z-DNA 169-70

Zeatin 98

Zonal development
(chromatography) 488-9

Zoo blotting 201

Zwitterion 349

Zymogram technique 467



(a)

(b)

Fig.2.4. Staining for mycoplasmain cells. (a) A Hoechst negative stain, with the dye
staining cellular DNA in the nucleus and thus showing nuclear fluorescence. (b) A Hoechst
positive stain, showing staining of mycoplasma DNA in the cytoplam of the cells.



Fig.4.13. Optical sectioning. Optical sections produced using LSCM (a and b) and multiple
photon imaging (c). (a) Triple labelled Drosophila third instar wing imaginal disc. The
images were produced using an air-cooled 25 mW krypton argon laser, which has three
major lines at 488 nm (blue), 568 nm (yellow) and 647 nm (red). The three fluorochromes
used were fluorescein (excitation 496 nm; emission 518 nm), lissamine rhodamine
(excitation 572 nm; emission 590 nm) and cyanine 5 (excitation 649 nm; emission 666 nm).
The images were collected simultaneously as single optical sections into the red, the green
and the blue channels, respectively,and merged as a three-colour (red/green/blue) image
(see Fig.4.11). The image shows the expression of three wing-patterning genes; vestigial (in
red), apterous (in blue) and CiD (in green). Regions of overlap of gene expression appear as an
additive colour in the image. (b) Multicolour neurones labelled with combinations of
lipophilic dyes. (c) Two photon images of three living hamster embryoslabelled with the
mitochondrial dye Mitotracker X rhodamine. The three embryos were imaged overa 24 h
period. Images (c) to (h) are representative images collected from the time-lapse series. One
of the three embryos was transferred to an adult female, who later produced ‘Laser’—a
living testament to the viability of multiple photon imaging. (Images kindly provided by (a)
Jim Williams and Sean Carroll, (b) Wenbio Gan and Jeff Lichtman, and (c) Jayne Squirrell
and Barry Bavister.)



Fig.4.17. Image surfaces using the light microscope (stereomicroscope) and in the electron
microscope (scanning electron microscope). Images produced using the stereomicroscope
(a) and (b) and the scanning electron microscope (c) and (d). A stereomicroscope view of a
fly (Drosophila melanogaster) on a butterfly wing (Precis coenia). (a) Zoomed in to view

the head region of the red-eyed fly (b). SEM image of a similar region of the fly’s head (c)
and zoomed more to view the individual ommatidia of the eye (d). Note that the
stereomicroscope images can be viewed in real colour whereas those produced using the
SEM are in greyscale. Colour can be added to EM images only digitally (d). (Images (b),
(c)and (d) kindly provided by Georg Halder.)

Fig.4.21. Calcium imaginginliving cells. A fertilisation-induced calcium wave in the egg
of the starfish. The egg was microinjected with the calcium-sensitive fluorescent dye fluo-3
and subsequently fertilised by the addition of sperm during observation using time-lapse
confocal microscopy with a 40X water immersion lens. An optical section located near the
egg equator was collected every 4 s using the normal scan mode accumulated for two
frames, and afterwards the images were corrected for offset and ratioed by linearly dividing
the initial pre-fertilisation image into each successive frame of the time-lapse run. The
ratioed images were then prepared as a montage and outputted with a pseudocolour look-
up table: blue regions represent low ratios, and free calcium levels; green regions depict
intermediary levels; and red areas depict high ratios and free calcium levels. Note that the
wave sweeps through the entire ooplasm. (Image kindly provided by Steve Stricker).
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Fig.8.11. Aninteraction map of the yeast proteome, assembled from published
interactions (see text for details). (Courtesy of Benno Schwikowski, Peter Uetz and Stanley
Fields. Reprinted with the permission of Nature Publishing Group.)
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Fig.8.12. Asimplification of Fig. 8.11 identifying interactions between functional groups
of proteins (see text for details). (Courtesy of Benno Schwikowski, Peter Uetz and Stanley
Fields. Reprinted with the permission of Nature Publishing Group.)






