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absolute specificity 581
accreditation of clinical

laboratories 639
accuracy 19
acidic ion-exchanger 460
acrylamide 405
activation energy 597
active antiretroviral therapy 724
activity, specific 317, 574
acute phase response 658
adenine 140
adenosine 140 triphosphate see ATP
adenylyl cyclase 662, 693, 703
adherent cells 52–3
adjuvants 273
A-DNA 147
adsorption chromatography 453–5
Advisory Committee on Dangerous

Pathogens 44
affinity

chromatography 324
constant 586, 667
development 435
purification (by centrifugation)
93–5

agar 404
agarose gels 404–5, 422
agglutination 284
agonists 660, 664–7

inverse 665
partial 664
protean 669

Agrobacterium tumefaciens 222
albumin 656
alcohol dehydrogenase 583
alkaline phosphatase 646
allele-specific oligonuceotide PCR

249–50
allelic forms 146
allosteric

enzymes 599–601, 616
regulation (receptors) 665, 670–1

alpha
particles 556, 560

amino acid
analysis 330
ionisation of 301–3
single-letter code 301
three-letter code 301

ammonium sulphate precipitation 322
amphipathic 661
ampholytes 412
amplification (enzymes) 619
analysers (mass spectrometry) 359–77
analytes 433
analytical

centrifugation 95–9
methods 16, 18
range 19
specificity 19
sensitivity 20

angular velocity 76
anion exchanger 459
anisotropy 683
annealing 145
antagonists (receptor) 665
antibodies

anti-idiotype 279
chimeric 298
classification of 271–2
fragmentation of 270
humanised 298
labelling of 288–9
monoclonal 267–9, 274–6, 280–2
polyclonal 267–8, 273–4
production of 268, 273–6
purification of 281–2
primary 420
quantitation 282
recombinant 269
secondary 420
single-chain 279
structure 270–2
therapeutic 297–9

anticodon 160
antigen 264, 265
antigenic determinant see Epitope
apparent volume of distribution 714
applied centrifugal field 75
arrays see microarrays
Arrhenius equation 596
ARS element 220
aseptic techique 44–5
ascitic fluid 280
aspartate aminotransferase 643, 646
assays

fixed change 584
fixed time 584

immunoradiometric (IRMAs) 288
substrate 610–11

association constant 586, 667, 672
asymmetric peaks 441
atherosclerosis 719–22
atomic

absorption spectra 516–19
emission spectra 516–19
fluorescence spectrophotometry 519
number 554
spectroscopy 516–19

ATP as allosteric effector 599, 616,
618–19

audit (clinical laboratories)
637–9

autoanalysers 632–5
autonomous replicating sequence

element see ARS element
autoprotolysis constant 7
autoradiography 175, 571–3
autotroph 68

bacteria (disruption of) 314
bacterial artificial chromosomes 220
bacterial cell culture 68–71
bacterial infection 712
bacterial lawn 213
bacteriophage

l 211–16
vectors 211–20

band width 489
baseline

drift 442
noise 442

base-pairing (DNA) 141
basic ion-exchanger 459
batch culture 69–70
B cells 265
B-DNA 142
bead mill 315
Beer–Lambert law 486
beta particles 555
biased agonists 693
bicinchoninic acid assay 310
binding

constant 667
site 661
specific 682

bioinformatics 170–2
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biolistic method 223
bioluminescence 508

resonant energy transfer 502–3
bioreactor 69
biosensors 296–7
biotin 421
biuret reaction 310
BLAST 170
blenders 315
blotting

DNA 172–3
proteins 419–22
RNA 172

blunt ends (DNA) 196, 202
BNPS skatole 332
bonded phases 447
Bradford method 310
brightfield microscopy 110
buffer

capacity 11
solutions 11

caco cells 728
calibration curves 32–5, 444
calorimetry, isothermal titration

607, 609, 684
capacity factor 437
capillary

columns 473
electrophoresis 427–30

capping
catalytic constant kcat 588
CAT box 156
cation exchanger 459
cavitation 316
C-DNA (structure) 142
cDNA libraries 198, 200–3

screening of 229–31
celite 319
cell

banking 277
competent 209, 223
confluent 52
debris remover 319
disruption 313–16
freezing 276–7
superconfluent 58

cell culture 38–71
animal cells 50–61
aseptic techniques 44–6
bacterial cells 68–71
bacterial infections 46
cell quantification 54–7
cell viability 60–1
complete growth medium 52
continuous cell lines 50
counting 54–7
cryopreservation 59–60
culture media 50–2
fungal infections 46
growth kinetics 58–9
hoods 40–2
media 50–2
mycoplasma infections 46–9
passaging 52

primary cells 49–50
safety 43–4
stem cells 61–7
subculture 52
trypsinisation 53

cellular fractionation 89–91
cellulose acetate electrophoresis

415–17
centrifugation 73–99

analytical 95–9
continuous flow 80
density gradient 88
differential 86–8
isopycnic 83
preparative 86–8, 89–91
safety 85–6

centrifuge
safety 85–6
types 79–84

Čerenkov effect 570
chain termination sequencing 188–9
chaotropic agents 469
chemiluminescence 508

enhanced 421
chemoautotroph 68
chemoheterotroph 68
cheng–prusoff equation 678
cholesterol

metabolism 720–2
oxidase 611

chromatin 151
chromatography

adsorption 453–5
affinity 463–70
chiral 458
column 434
covalent 470
dye ligand 470
exclusion 462–5
flow rate 440
fused peaks 436, 441
gas 470–6
gel filtration 324, 329, 462
glutatione high performance 467
high-performance liquid 446–52
hydrophobic interaction 454
hydroxylapatite 454
immobilised metal chelate
affinity 469

immunoaffinity 295–6, 469
ion-exchange 459–61
ion pair reversed phase liquid 457
liquid 434
low-pressure liquid 446
matrix 434
metal chelate affinity 469
mobile phase 443, 448, 474
molecular exclusion 462–5
normal phase liquid 456
partition 455–9
performance parameters 435–45
perfusion 453
pipette tip 444
resolution 441
reversed-phase liquid 456

tailing 441
ultraperformance 451

chromosomes 147
chymotrypsin 332
clathrin 705
clinical

accreditation 637–8
audit 637–9
biochemical analysis 625–40
laboratory operation 629–40
trials 730–3

clone 268
cloning, positional 257
cloning vectors 206–23
clover-leaf structure (RNA) 144
CO2 incubators 42
coated pits 705
codon 148
coefficient

of determination 34
of variation 20–2

cofactors 583
cohesive ends 196
colony hybridisation 225
colorimetry 493
column (chromatography)

bleed 473
capillary 473
conditioning 473
development 435
efficiency 438
guard 447
microbore 473
open tubular 473
resolution 441

complementary DNA see cDNA
complement system 264
condenser lens 104
confidence interval 24–6
conformational selection model 668
constitutive activity 660
contig map 254
continuous

cell lines 50
culture 70
flow centrifugation 80

coomassie Brilliant Blue 417
cooperativity

enzymes 599–601
receptors 670

co-receptors 663
correlated gene neighbours 346
correlation coefficient 34
cosmid-based vectors 218–20
COSSH regulations 36
cos sites 212, 218–20
COSY 541
Cot curve 147–8
Coulter counter 57
counter ion 457
counting efficiency (radioactivity)

567–9
coupled assays (enzymes) 603–5
covalent chromatography 470
creatine kinase 642
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critical rejection coefficient 27
cryostat 108
C-terminal amino acid 305
curie 558
critical point drying 132
cryoelectron tomography 133
cryopreservation 59–60, 276–7
cyanogen bromide 332
cycle sequencing 191
cyclodextrins 459
cytokine receptors 701
cytosine 140
cytochrome P450 715

dam system 154
dark-field illumination 110
database of interacting proteins 348
deadend complex 594
dead space (chromatography) 462
dead time

chromatography 436
geiger–müller counting 561

decay post source (mass
spectrometry) 370–5

decline phase 59
deconvolution 121–2
degassing 406
delayed extraction (MS) 369–70
DELFIA 290 see delayed enhanced

lanthanide fluorescence
immunoassay

denaturation
of DNA 143–5
of proteins 321

denaturing gradient gel
electrophoresis (DGGE) 250

deoxyadenosine 140
deoxyribose 140
desensitisation (receptors) 689, 696
detection limit 19
detectors

for gas chromatography 474–6
for liquid chromatography 449–51
for mass spectrometry 377–9

detergents 313
determinate error 17
diabetes mellitus 651–5
diagnostic enzymology 640–5
difference gel electrophoresis

(DIGE) 344–5
difference spectrum 490
differential display 242
diffusion coefficient 439
DIGE seedifferencegel electrophoresis
displacement development 435
dissociation constant 586, 662, 672
dissociation-enhanced lanthamide

fluoroimmunoassay 290–1
distribution coefficient 433
disulphide bridges 306, 333, 388
dithiothreitol 333
Dixon’s Q-test 25
DNA

A-form 142
amplification of (PCR) 178–87

base-pairing 142
B-form 142
blotting of 172
C-form 142
Cot curve 147–8
denaturation 143–5
electrophoresis of 168–9, 250,
422–6

end-labelling of 175–6
fingerprinting 251–2
footprinting 245–7
genetic code 148–9
helicase 152
isolation of 164–5
labelling of 174–7
libraries 196–205
ligation 196–8
melting 144
microarrays 252–4
microsatellite 146
minisatellite 146
minus strand 141
nick translation of 176–7
packaging 150–2
polarity 139
polymerases 152, 163
polymorphism 251–2
probes 173–5, 223–5
quantitation of 165
radiolabelling of 175
random primer labelling 176–7
renaturation of 147–8
repair 154
replication of 152–3
restriction mapping of 171
satellite 146
sequencing of 187–94, 425
SNPs 146–7, 253
structure of 139–45
synthesis inhibitors 712
transcription of 154–5
triplet code 148
Z form 142

DNAzymes 710
dose factor 678
dose–response curves 663–7
dot blotting 173
double helix 141
double-blind trial of drugs 730
drug

apparent volume of
distribution 714

bioavailability 713
desirable properties 716
development 727–30
discovery 718–26
dosing 713
half-life 715
intrinsic clearance 714
metabolism 715
nature of 719
pharmacological parameters 713–6
safety 729–30

dye exclusion test 55
dye-ligand chromatography 470

dynomill 315
dyspepsia 711

Eadie–Hofstee equation 588
Edman degradation 331
effective

distribution coefficient 433
dose (concentration) 667

effectors 599
efficacy 665, 712
EGF receptor 698
electrochemical detector 449
electrode

combination 14
glass 14
glucose 15
ion-selective 15
micro 15
oxygen 15
pH 14
reference 14

electroelution 168, 419
electroendosmosis 402
electromagnetic

radiation 478–81
spectrum 479

electron
capture 556
impact ionisation 354–6
multipliers 379
microscopy 129–32
paramagnetic resonance
spectroscopy 530–6

tomography 132–3
electroosmotic flow 402
electrophoresis 399–432

capillary 427–30
cellulose acetate 415–17
isoelectric focussing 411–14
isotachophoresis 407
microchip 431–2
of DNA 422–6
of protein 405–19
of RNA 426–7
polyacrylamide gel 341–5, 407–15
protein blotting 419–22
pulse-field gel 425–6
two-dimensional (2D) 341–5,
414–5

electrophoretic mobility 401
electroporation 223
electrospray ionisation 358
ELISA see enzyme-linked

immunosorbent assays
elution

affinity 435
development 435
gradient 435, 461
isocratic 435
specific 468
volume 437

endocrine disorders 649–51
endocytosis 704–6
endoproteinase

Arg C 332
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Asp N 332
Glu C 332
Lys C 332

endosome 704
end product inhibition 616
energy barriers 596
enzyme fragment

complementation 687
enzyme-linked immunosorbent

assays 285–90
enzymes

active site 611–14
catalaysed quantum tunnelling 598
catalytic mechanisms 611–15
classification 582
cleavage of pepdite bonds 332
cooperativity 599
effectors 599
inhibitors 592–5
initial rates 585
international units of 584
in vivo control of activity 609,
615–19, 621–4

multienzyme complexes 583, 615
nomenclature 581–2
oligomeric 599–601
pre-steady-state kinetics 585, 605–7
steady state kinetics 587–605

epifluorescence light microscopy 110
epitope 292–3
equivalence (antibodies) 284
European Medicines Evaluation

Agency 729, 732
error

determinate 17
experimental 17
prone PCR 234
random 18
systematic 17

EST see expressed sequence tag
ethidium bromide 168, 423
European Collection of Animal Cell

Cultures (ECACC) 50
evaporative light-scattering

detector 451
evanescent field wave 527–9
exocytosis 707
exons 157
exon trapping 258
experimental error 16–18
experimental rejection

quotient 25–8
expressed sequence tag 257
expression vector 259
extraction

solid phase 144
solvent 444

extrinsic fluorescence 498–500

FACS see fluorescent activated
cell sorting

fedbatch cultures 69
fermenter 69–70
Fick’s law 439–40
first messengers 660

FISH see fluorescent in situ
hybridisation

Flag™ 327
Flicker programme 342
fluor 564
fluorescein isothiocyanate 283
fluorescence

activated cell sorter 293–4
anisotropy 683
based immunoassays 283
cross-correlation spectroscopy
506, 684

detectors 449
extrinsic 498–500
intrinsic 497–8
microscopy 110–14, 128
polarisation 504–8
quenching 500–1
recovery after photobleaching
(FRAP) 503–4

resonance energy transfer (FRET)
501–2

spectroscopy 493–507, 604
time-resolved 506–7

fluorescent
activated cell sorting (FACS) 293–4
DNA sequencing 191–2
in situ hybridisation (FISH)
116, 244

probe
fluorophores 115
fluorography 572
fluors 572
flush and s(DNA) 196
flux control coefficient 617
fold purification 317
Folin–Ciocalteau method 310
four-dimensional (4D) imaging 124–5
Fourier transform ion cyclotrons

resonance 375–6
fraction collectors 434
fractionation, subcellular 91–3
FRAP see fluorescence recovery after

photobleaching
free radical catalysis 405

radicals 534–6
FRET see fluorescence resonance

energy transfer
frictional coefficient 75
F-test 29–31
FTICR-MS see Fourier transform ion

cyclotrons resonance

gamma glutamyl transferase 646
gamma rays 556, 560
Gaussian distribution 437, 441
Geiger–Müller counting 561
gene 145

cloning 195
knockout 248
libraries 198–203
mapping 254
probe 173–5, 223–5
targetting 248
therapy 261

genetic code 148
genome 145

mapping 254
library 198

glomerular filtration rate 647–9
glucose oxidase 29, 31, 33, 611, 634
glycoproteins 334–6, 388
good laboratory practice (GLP)

36, 638
G-protein

coupled receptors 662, 690–700
cycle 692–4
dimerisation 694
effector coupling 693
interacting proteins (GIPs) 696
promiscuity 693
structure 691
subgroups 692

gradient
elution 435
gels 411

gram-negative bacteria 314
gram-positive bacteria 314
green fluorescent proteins 124,

245, 683
grinding (cell disruption) 315
growth kinetics (of cells) 58–9
growth medium, complete 52
guanine 140
guard column 447

haemocytometer 54–5
half-life (radioactivity) 557
hapMap project 147, 253
hapten 278
Hanes equation 588, 673
HAT medium 275–6
Health and Safety regulations 36
heavy chains (antibodies) 270
helicase 152
Helsinki Declaration 732
Henderson-Hasselbalch equation 11
hepatic clearance 714, 729
heterotroph 68

activators 599
effectors 599

heterozygosity 146
hexokinase 31, 33, 610, 617
high-throughput screening 725
Hill equation 600, 624
His tag 237
histones 151
HIV/Aids 722–5
Hoechst 33258 assay 46–8
homology searching 346
homotropic effect 599
homozygosity 146
hoods (cell culture) 40–2
hormone response element 661
housekeeping genes 156
Human Genome Project 138
hybrid

arrest translation 227–9
release translation 227–9
in situ 243
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hybridisation nucleic acids 145
subtractive 204

hybridomas 268, 275–6
hydrophobic interaction

chromatography 454
hydrophobicity profile 333
hydroxylapatite chromatography 326
hydroxymethylglutarylCoA

reductase 721
hyperchromic effect 143
hyperimmune serum 297
hypertension 711
hypervariable

DNA 249, 251
regions (antibodies) 270

ICAT see Isotope coded affinity tags
IgA 272
IgD 272
IgE 272
IgG see Immunoglobulins, antibodies
IgM 271
IgY 273
immobilised metal chelate affinity

chromatography 469
immunoassays 283–91
immunoblotting 293
immunoglobulins see also antibodies,

monoclonal antibodies
biotinylation 421
classification of 271–2
fragmentation 270
labelling 288–9
production 273–6
purification 281–2
structure 270

immunomicroscope 291
immunoprecipitation techniques 283–5
imprecision 18
inclusion bodies 323
induced fit model (enzymes) 599–601
insertional inactivation 208
in silico pharmacology 725
Institutional Review Boards 732
insulin receptor 698
intensifying screen 573
interactome 348
intercalation 168
internal standard 35
international unit (enzymes) 584
intrinsic

activity 665
clearance 714
fluorescence 497–8

introns 158
inverse agonists 667–70
in vitro

mutagenesis 231–4
transcription 235
translation 235

ion
current, total 476
pairing 457
parent 356
suppression 457

ionisation
chemical 356
electron impact 354–6
electrospray 358
fast atom bombardment 356–8
matrix-assisted laser desorption
366–9

plasma desorption 366
of weak acids and bases 7

IRMAs see assays,
immunoradiometric

ischaemic heart disease 642
isoelectric

focussing 411–14
point (pI) 302
precipitation fractionation 323

isoenzymes 306–7, 583
isoionic point 303
isomorphous replacement 338
isoschizomers 163
isotachophoresis 407
isotope-coded affinity tags (ICAT)

345, 392
isotopes, stable 554
iTRAQ 393

Jablonski diagrams 493
Jaffe reaction 647

karyotype 147
kcat see turnover number
Kd see dissociation constant
kidney disease 646–9
kinases 163
kinetics

sigmoidal 599
steady state (enzymes) 587–605

Kjeldahl analysis 310
Klenow fragment 176–7, 200
Km see Michaelis constant
Koshland model (enzymes) 600

Lab-on-a-chip 169–70
Lac operon 157
lactate dehydrogenase 583, 643
lactate oxidase 634
ladder sequencing 333
lag phase 59
lambda (l) see Bacteriophage lambda
laminar flow 40
laser 481
least mean square linear regression 32
lectin agglutination method 93
lectins 418
ligands (for affinity chromatography)

466–8
ligand-gated ion channel receptors

662, 688–90
ligase chain reaction 184
ligation (DNA) 163, 196–8
light chains (antibodies) 270
light scattering 514–16
linear competitive enzyme

inhibition 592
linear regression 32

Lineweaver–Burk equation 592, 673
lipid rafts 703
lipofection 223
lipophilicity 703
liquid extraction 444
liver disease 645
log phase 59
loop injectors 447
low-density lipoprotein (LDL) 720
Lowry method 310
luciferase 604
luminometry 507–9
lysogenic life cycle 211
lysozyme 315
lytic life cycle 211

M13 vectors 216–18
magnetic sector MS 364–5
MALDI-TOF 366–9
Manton–Gaulin press 315
mass number 554
mass spectrometry 352–97

accelerator 365, 729
chemical ionisation 356
delayed extraction 369–70
electron impact ionisation 354–6
electrospray 358
fast atom bombardment 356–8
fourier transform ion cyclotron
resonance 375–6

ion trap 362–4
i-TRAQ 393
magnetic sector 364–5
MALDI-TOF 366–9
mass analysers 359–77
mass spectrum 352
MSn 363
nanospray 364
orbitrap 376–7
plasma desorption ionisation 366
post source decay 370–5
protein sequence determination
382–5

quadropole analyser 360–2
selected ion monitoring 389
tandem 362–4, 379–90
time of flight (TOF) 366

matrigel 67
matrix-assisted laser desorption

ionisation (MALDI) 366–9
maturation inhibitors 724
Maxam and Gilbert sequencing 193–4
megasynthases 615
membrane proteins 313
mesh size 473
messenger RNA 150
methionine, cleavage at 332
methylases 164
michaelis–menten equation 592
microarrays

DNA 252–4
proteins 348–9

microbore columns 446
microdosing 729
microelectrodes 15, 634
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microporous support 447
microsatellites 146
microscopy 100–36

brightfield 110
compound 103–7
confocal 116–21
electron microscope 129–32
electron tomography 132–3
epifluorescence 110
fluorescence 110–4, 128
fluorescent staining 114
high-voltage electron 130–1
image archiving 133–5
immunoelectron 132
immunofluorescent 291
integrated 133
interference 110
internal reflection 122
inverted 104
laser scanning confocal 117–20
light 103–8
multiple photon 131
phase contrast 110
scanning electron (SEM) 130
spinning disc confocal 120–1
stereomicroscope 107–8
time lapse imaging 123–4
transmission electron (TEM) 130

micro sensor analysis 634–6
microtitre plate 286
microtome 108
minus strand (DNA) 141
molarity 3
molecular

beacons 177–8
mass see relative molecular mass
weight see relative molecular mass

Monod Wyman and Changeux
model 600

mRNA see messenger RNA
MSn 363
multienzyme complexes 583, 615
mutagenesis

in vitro 231, 615
oligonucleotide directed 231–2
PCR-based 232–4

mycoplasma 46–9
myeloma cell 275
myocardial infarction 642–5
myoglobin 644

nanospray 364
native gels 410–11
negative cooperativity 599
negatrons 555, 560
nick translation 176–7
nicotinic acetylcholine receptor 688
nitrogen phosphorus detector 475
NMR see nuclear magnetic resonance

spectroscopy
nomograph 76
non-competitive enzyme inhibitors

594
non-ionic detergents 313
non-specific binding 682

northern blotting 172
NOSEY 540–1
nuclear Overhauser effect (NOE) 540
nucleases 163
nucleosides 139–40
nucleosome 151–2
nucleotides 139–40

objective lens 104–5
octadecylsilane (ODS) phases 457
Okazaki fragments 152
oncogenes 260
open reading frame 139
operon 157
optical

density 486
sectioning 116–17

optimum temperature (of enzymes)
596

orbitrap 376–7
organic solvent fractionation 322
origin of replication 153, 207
Ouchterlony double diffusion 284
OV phases 472

PAGE see electrophoresis,
polyacrylamide gel

parabolic competitive inhibitor 594
partition coefficient 433
PCR see polymerase chain reaction
peak

area 442
asymmetric 441
broadening 439–41
fronting 441
gaussian 438
fused 441
height 436
tailing 441
width 440

peptide
bonds 304, 332
mass fingerprinting (profiling) 342

PFGE see pulse-field gel
electrophoresis

pH
electrode 14
optimum (enzymes) 598

phage display 238–40, 279–80
phagemid vectors 216–18
phagocytosis 266
pharmacogenetics 260
pharmacogenomics 259–60
phase contrast 110
phenylmethylsulphylfluoride

(PMSF) 312
phosphatases 163
phosphodiester linkage 140
phosphofructokinase 618
phosphorylation 388, 616, 620
photoaffinity labels 612
photopolymerisation 412
phylogenic profile method 346
physical genome mapping 254–7
pI see Isoelectric point

Planck constant 5
plaque hybridisation 225
plasma desorption ionisation MS 366
plasmids 207–11
plate height 438–40
plots, secondary 593–5
PMSF see phenylmethylsulphyl-

fluoride
polarimetry 510
polyacrylamide gels 405–7
poly(A) þ RNA 167
poly(A) tail 157
polyethylene-glycol –

protein fractionations with 323
polymerase chain reaction (PCR)

178–87
allele specific oligonucleotide
249–50

cycle sequencing 191
error prone 234
expression 236
hot start 183
immunocapture 295
in situ 243–4
library screening 225–7
megaprimer 233
multiplex 250
mutagenesis 232–4
overlap extension 232
primer design 181–3
RAPD 183
quantitative 184–7
real time 186
RT 183, 241–2
TaqMan 186–7
touchdown 180

polymorphism 146
polynucleotide 140
polyvinylpyrrolidone (PVP) 312
population statistics 22
porous layer open tubular

columns 473
positive cooperativity 599
positron emission tomography 555
post-source decay 370–5
post-transcriptional processing 157
post-translational modification

(of proteins) 307
potency 667, 712
precision 18, 20–2
preclinical phase drug development

728–30
preflashing 573
preinitiation complex 155
presses (cell disruption) 315
primary structure (proteins) 305,

330–4
primer (RNA) 152
probes (DNA) 173–5
promoter sequence 154–5
protamine sulphate 321
protease inhibitors 312
proteasomes 622–4
protein A 282, 328, 421
protein G 282
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protein arrays 348–9
protein engineering 231
protein–protein interactions 347–8
protein

amino acid analysis 330
blotting 419–22
denaturation of 321
electrophoresis of 405–19
engineering 231
estimation of 308–11
fold purification 317
fusion 236–8, 327–8
glycoproteins 334–6
post-translational modifications
of 307, 386–9

primary structure 305, 330–4
purification 307–28
quaternary structure 305
quantitation 308–11
relative molecular mass of
328–30, 409

secondary structure 305
sequence determination by mass
spectrometry 331, 382–5

specific activity of 317
subunits 306
synthesis inhibitors 712
tertiary structure 305, 336
yield 317

protein kinase receptors 662, 698
protein phosphorylation 619–21
proteomics 340–50

functional 346–9
protomers 599
pumps

constant displacement 448
reciprocating 449

purine base 140
PVP see Polyvinylpyrrolidone
pyrimidine base 140
pyrosequencing 189–91

Q-test 25–8
quadropole mass analysers 360–2
qualitative analysis

(chromatography) 442
quality assessment schemes

(clinical) 637
quantitation

DNA 165
proteins 308–11
RNA 166

quantitative analysis
(chromatography) 442

quantum dots 115, 422
quaternary structure (proteins) 305–6
quenching 500–1
quenching methods (of enzyme

kinetics) 605

radioactive decay 555–8
radioimmunoassays 289
radioisotopes 553–80

autoradiography 571–3
decay 557–8

detection and measurement 561–73
fluorography 572
half-lives 557
radioactive decay 557
safety 577–80
specific activity 574
statistics of decay 574
units 558–9

radiolabelling of DNA 175
Raleigh interferometric system 81
Raman spectroscopy 516, 523–7
random amplified polymorphic

DNA 183
random primer labelling 176–7
RAPD see random amplified

polymorphic DNA
rapid mixing methods (enzymes) 615
real time PCR 186
reannealing 197
receptor

activity modifying proteins 696–7
binding studies 661, 680–5
classification 661–3
conformational selection model 668
constitutive activity 667–70
cross talk 702
desensitisation 689, 696
domains 661
endocytosis 704–7
functional selectivity 693
G-protein coupled 62, 690–700
intrinsic protein kinase activity
667–70

ligand-gated ion channel
662, 688–90

nuclear 661
orphan 2
pleiotropic 693
preparations 680
promiscuity 693
protein kinases 662, 698–702
recombinant 681
regulation 696
signal transduction 660, 685–703
trafficking 703–7
two-state theory 667

reciprocating pump 448
recombinant proteins 234–6
reference ranges 628–9
refractive index detector 451
relative

centrifugal field 76, 78
molecular mass 328–30, 409
peak area 436
retention time 436

relaxation methods (presteady
state) 607

relaxed origin of replication 207
renal clearance 714, 729
renaturation (DNA) 145, 147
replica plating 209
replication origin 207
replicative form 216
repressor proteins 157
reporter genes 244–5

Research Ethics Committee 732
restriction

digestion 199
endonucleases 162–4, 196
enzymes 162
fragment length polymorphism 249
mapping 171

retention factor 436–7
reverse transcriptase 163, 201, 724

PCR 183, 241–2
RFLP see restriction fragment length

polymorphism
ribonuclease protection assay

(RPA) 241
riboprobes 215
ribosome display 240
ribosomes 160–1
RNA

clover leaf structure of 144
electrophoresis of 426–7
gene probes 173–5, 224–5
heterogeneous nuclear 157
interference (RNAi) 161, 249
isolation of 165–7
messenger 150
polymerases 154–5, 163
poly(A)þ 167
quantitation of 166
ribosomal 150
small nuclear 149
structure of 139–45
transfer 144, 150
translation of 160–1

RNAi see RNA interference
robustness (analytical methods) 20
rotors (centrifuge)

care of 84–5
safety 85–6
types of 81–4

RPHPLC see chromatography,
reversed phase liquid

rRNA see ribosomal RNA
RTPCR see Reverse transcriptase PCR

S1 Nuclease mapping 241
safety

cabinets 40–3
cell culture 35–7
laboratory 35

salt fractionation 322
Sanger sequencing 188–9
satellite DNA 146
scaffolding proteins 696
scanning

densitometry 418
wavelength detectors 449

Scatchard equation 672
Schlieren system 81
scintillation

cocktails 564
counting 564–71
proximity assay 570–1

scFv see antibodies, single-chain
SDS see sodium dodecyl sulphate
SDS–PAGE 329, 407–10
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secondary structure
nucleic acids 141–5
proteins 305

second messengers 693
sedimentation 74–9

coefficient 78, 97
equilibrium 97
rate 97
velocity 78

seeding density 96
selected ion monitoring 389
selectivity

of receptor ligands 667, 712
factor 437

SEM see microscopy, scanning
electron

sensitivity (of clinical
methods) 628

separation factor 437
Sephacryl 464
Sephadex 464
sepharose 464
sequence-tagged sites 256
sequencing

of DNA 187–94
of proteins 331, 382–5

seratonin receptors 677
serine kinases 701
Shine–Dalgarno sequence 160
Sigma Clean 43
signal

amplification 619
sequence 237
sorting 704
transduction 660, 685–703

SILAC 393
silver stain 417
single nucleotide polymorphisms

(SNPs) 146–7, 253
single-stranded DNA-binding

proteins 152
SI units 3
slot blotting 173
SNPs see single nucleotide

polymorphisms
sodium

azide 313
dodecyl sulphate 407

solvent perturbation 493
sonication 316
SOS repair 154
southern blotting 172–3
spacer arm 467
specificity constant 591
spectroscopy

absorption 481–91
atomic absorption 516–19
atomic emission 516–19
atomic fluorescence 519
circular dichroism 509–14
derivative 492
electron paramagnetic resonance
530–6

fluorescence 493–507
fourier transform 538–40

heteronuclear chemical shift
correlation 541

homonuclear chemical shift
correlation 541

infrared 523–7
ion trap mass 362–4
laser 482
light scattering 514–16
luminescence 507–9
nuclear magnetic resonance
536–45

nuclear Overhauser effect 540–1
photon correlation 515
proton magnetic resonance
536–45

raman 516, 523–7
surface plasmon resonance 527–9
ultraviolet 482–93
visible light 482–93

spectroscopic splitting factor 531
spheroplast 314
spin labels 533
spin trapping 535
spin lattice interactions 536
spin–spin splitting 536
spliceome 159
stacking gel 407
standard error of the mean 24
standard deviation 20
standard operating procedures 639
standard sedimentation coefficient 78
standard solution 34
stationary phase 723–5
stem cells, embryonic 61–7, 710
stereomicroscope 107–8
sticky ends 196
Stokes’ law 76
stop codon 149
stopped flow methods 605
stringency 173
strong ion exchangers 460
STS see sequence tagged site
Student’s t-test 24–5, 27–34
stuffer fragment 213
subculture 52–4
submarine gels 422
substrate

cycles 618
inhibition 595

superinfection 215
support coated open tubular

columns 473
SwissProt database 344
SYBR green 185
symmetry model (of enzymes) 599
systematic error 17
systems biology 349–51

tailing (chromatography) 436, 441
tandem mass spectrometry 362–4,

379–90
TaqMan system 186–7
Taq polymerase 181, 186–7
TATA box 155–6
T cells 266

temperature
jump methods 607
melting 144
programming 473

tense state 599
termination codon 154
terminator sequence 155
tertiary structure (proteins) 305
theoretical plate 438
thioglycollate medium 46
threonine kinases 701
thymine 140
thyroid function tests 651
time lapse imaging microscopy

123–4
time-of-flight (TOF) mass

spectrometry 366–8
Ti plasmid 222
tissue microarrays 254
total

dose (radiation) 577
transcription 154–5, 157
transcription factors 155
transduction (receptor signal)

660, 685–703
transfection 223
transferases 164
transfer RNA (tRNA) 144, 150
transformation (plasmids) 207
transgenics 248–9
translation 160–1, 235–6
transmittance 486
triple antibody sandwich

ELISA 287
triplet code 148–9
tRNA see Transfer RNA
troponin I 644
trypan blue 55
tropsin 332
trypsinisation of cells 53
turnover number 588–91
two-state theory of receptors 667
tyrosine kinase receptors 702

ubiquitination 621–4
UK NEQAS 637
ultraviolet spectroscopy 482–93
uncompetitive enzyme inhibitors

594
units

international 584
Svedberg 79

universal gas constant 5
uracil 140
urr system 154
UV

adsorption 309
spectroscopy 482–93

van Deemter equation 440
van’t Hoff equation 597
variable

region (antibody) 270
wavelength detector 449

variance 20–2
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vectors 198, 206–23
virus-based vectors 211–16
vmax 585
void volume 437
volumetric phase ratio 437

wallcoated open tubular
columns 473

weak electrolytes 6
WEQAS 637
western blotting 419–22

XPress 315
X-ray 560

crystallography 336–9
diffraction 546–50

YACS see Yeast artificial
chromosome vectors

yeast
artificial chromosome vectors
220–1

disruption of 314

episomal plasmid 221
two-hybrid system 247, 348

YEp see Yeast episomal plasmid
yield 317

Z-DNA 142
zonal development (chromatography)

435
zoo blotting 173
zwitterion 302
zymogram technique 415–16
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