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Acetoacetate, 345
Acetone, 345
Acetyl CoA carboxylase, 348,
350, 355
phosphorylation of, 350
Acetylcholine, 161, 167, 170
Acetylcholinesterase, 103, 170
N-Acetylglucosamine, 2
N-Acetylmuramic acid, 2
Acid, 33
Acid hydrolase, 8
Acid phosphatase, 28
Acrylamide, 70, 72
Actin, 9,10, 13
Action potential, see
Membrane, electrical
potential
Activated methyl cycle, 411-412
Acyl carrier protein (ACP),
347, 348
Acyl coenzyme A (acyl CoA),
340
cholesterol acyltransferase
(ACAT), 365
synthase, 340
Adenosine diphosphate, see
ADP
Adenosine monophosphate, see
AMP
Adenosine triphosphate, see
ATP
S-Adenosyl homocysteine, 411
S-Adenosyl methionine, 411,
412
Adenylate cyclase, 162,
332-334, 353
Adenylylation, 110
Adipose cell, 352, 365
ADP, 94
ADP-ribosylation, 110
Adrenalin, see Epinephrine
Affinity chromatography,
67-68, 130
Agarose, 65
Agarose gel electrophoresis, of
DNA, 273
Alanine, 30, 31, 36
degradation, 400
synthesis, 400
Albumin, 416

Alcohol dehydrogenase, 310
Aldoses, 294
Aldosterone, 362
Alkaline phosphatase, 28
Alkaptonuria, 406
Allosteric enzyme, see Enzyme
Allosteric regulation, 52,
107-108
concerted model, 107
Monod-Wyman-Changeaux
model, 107
sequential model, 108
symmetry model, 107
Allostery, 107
Allysine, 60
Amino acid, 29
20 standard amino acids,
30-32, 36, 401
biosynthesis, 400
degradation, 400
enantiomers, 30
essential, 400
glucogenic, 400
ionization, 35
ketogenic, 400
nonessential, 400
oxidases, 404-405
titration curve, 36
Amino acid degradation,
400-405; see also Urea cycle
deamination of glutamate,
404
degradation of
phenylalanine, 405
inborn errors of metabolism,
406
pyridoxal phosphate,
401-404
reactions of, 401-405
transamination, 400-401
via amino acid oxidases,
404-405
Amino acid synthesis, 400
Amino sugars, 298
Aminolaevulinic acid (ALA),
415
synthase, 415
B-Aminopropionitrile, 61
Ammonia, 404, 407
excretion, 407

Ammonium sulfate
precipitation, 64
Ammonotelic, 408
AMP, 94
Amytal, 378
Androgens, 362
Anemia, 88
pernicious, 88
Angina, 158
Anion exchange band 3
protein, 139, 148
Ankyrin, 144
Anomers, 297
Antibiotic, 3
Antibodies, see also Immune
system, Antibody
synthesis
affinity chromatography, 68,
130
antigen-binding sites, 118-120
antigenic determinant, 127
as tools, 127-130
blotting, 129-130
classes, 119-120, (see also
IgA, IgD, IgE, IgG, IgM)
constant regions, 118-120
ELISA, 128-129
epitope, 120, 127
F(ab’), fragment, 119
Fab fragments, 119-120
Fc Fragment, 119-120
framework regions, 118
heavy chains, 117-120
hypervariable regions, 118
IgA, 119-120
IgD, 119-120
IgE, 119-120
IgG, 114, 119-120
IgM, 114, 119-120
immunoaffinity
chromatography, 68, 130
immunoblotting, 129-130
immunocytochemistry,
127-128
immuno-electron
microscopy, 22, 128
immunofluorescence light
microscopy, 20, 127-128
immunolocalization
methods, 127-128
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light chains, 117-120
monoclonal, 120-121
polyclonal, 120
proteolytic digestion, 119
somatic recombination,
122-126
see also Antibody synthesis
structure, 117-120
synthesis, 122-126
see also Antibody synthesis
use of a second antibody, 130
variable regions, 118
Western blotting, 74, 130
Antibody synthesis, see also
Immune system
class switching, 125-126
DJ joining, 125
germ-line hypothesis, 122
heavy chain switch, 126
« light chain genes, 122-123
A light chain genes, 123
recombination of heavy
chain genes, 123-125
recombination of light chain
genes, 122-123
somatic recombination, 122
VDJ joining, 125
V] joining, 123
Antimycin, 379
Apical membrane, 149
Apolipoprotein
protein function, 364
pre-mRNA editing, 227
Apoptosis, 111
Arachidonic acid, 135, 149, 337,
350
Archaebacteria, 1
Arginase, 408
Arginine, 32, 36
degradation, 400
synthesis, 400
urea cycle, 408
Argininosuccinase, 408
Argininosuccinate, 408
Arthritis, 412
Ascorbic acid, see Vitamin C
Asparagine, 32, 36
degradation, 408
synthesis, 408
Aspartate, see Aspartic acid
Aspartate transcarbamoylase,
108
Aspartic acid, 32, 36

degradation, 408
synthesis, 408
Aspirin, 159, 337
Atheromas, 366
Atherosclerosis, 366
ATP,
F, F, ATPase, 380-381
structure, 94
synthase, 380-381
synthesis, see Oxidative
phosphorylation,
Substrate-level
phosphorylation
Attenuation, 204-205
Autoradiography, 74, 273
Axon, 167-169
hillock, 168
Axoneme, 16
Azide, 379

B-oxidation, of fatty acids,
341-343
B lymphocytes,
differentiation, 123
role in humoral response, 114
Bacteria,
Gram-negative, 3
Gram-positive, 3
Bacteriorhodopsin, 139
Base, 33
Base sequence, 175-176
Bases,
in DNA, 173
in RNA, 193
Basolateral membrane, 148
Beriberi, 88
Bi-directionality, 185, 189
Bile duct, 417
Bile pigments, 416
Bile salts, 353, 361, 366
Bilirubin, 416
Biliverdin, 416
reductase, 416
Binding charge mechanism, 381
Biogenic amines, 159, 170
Biotin, 348
2,3-Bisphosphoglycerate, 52-53
Blood,
clot, 366
clotting cascade, 111
Blotting, see Southern blotting,
Northern blotting,
Western blotting

Bohr effect, 52
Bone,

brittle, 59

formation, 61

structure, 57
Bromophenol blue, 70
Brush-border membrane, see

Apical membrane

Buffering capacity, 34

Ca2+,
as second messenger, 164-165
in bone formation, 61
in control of glycogen
metabolism, 334
in muscle contraction, 16
Ca*-ATPase, 143
CAAT box, 214
Calcium phosphate in bone
formation, 61
Calmodulin, 165
Calvin cycle, 390
cAMP, 110, 164, 202, 332-334,
350, 353-354
Capping of mRNA, 221-222
Carbamoyl phosphate, 408
synthetase, 408
Carbon monoxide, 51, 158, 379
Carbonic anhydrase, 52
Cardiolipin, see
Diphosphatidylglycerol
Carnitine, 340-341
acyltransferase, 340
translocase, 340
Carotenoids, 386
Caspase, 111
Catabolite activator protein
(CAP), 202
Catalase, 8, 28, 404, 414
Catalytic RNA, 233
Cathepsin C, 28
cDNA libraries, 284
Cell cycle, in eukaryotes, 188
Cell signaling, 157
Cell structure, 2
Cell wall,
bacterial, 2
plant, 8
Cellulose, 8, 301-302
Centrifugation,
differential velocity, 26, 64
equilibrium density-
gradient, 27



Index

427

Centrifuge, 26
ultracentrifuge, 26
Cerebroside, 134
Cesium chloride, 28
cGMP, 164
Chain termination DNA
sequencing, 286-288
Chaperones, 47, 261
Chemical equilibria, 94
Chemiosmotic hypothesis, 379
Chemotaxis, 3
Chlorophyll, 7, 386, 414
synthesis, 415
Chloroplast, 7
Cholecalciferol, 361
Cholera toxin, 164
Cholesterol, 134, 353-362
biosynthesis, 358-359
functions of, 358
in membrane fluidity, 136
receptor-mediated
endocytosis of, 154
regulation of biosynthesis,
359-361
Cholyl CoA, 361
Chromatin, 179-180, see also
Chromosomes
Chromatography, 63, 65-68
affinity, 67-68
gel filtration, 65-66
high performance liquid
(HPLCO), 77
hydrophobic interaction, 63
ion exchange, 6667
Chromosomes, eukaryotic,
30 nm fiber, 181
chromatin, 180
histone octamer, 180-181
histones, 7, 180-181
interphase, 180
linker DNA, 180
non-histone proteins, 180
nuclear matrix, 182
nucleosomes, 180-181
packing ratio, 182
protein scaffold, 182
radial loops, 182
replication of, 188-191
solenoid, 181-182
zig-zag, 182
Chromosomes, prokaryotic, 179
Chylomicron, 364
remnant, 365

Chymotrypsin, 78, 85, 110
Chymotrypsinogen, 110
Cilia, 16
Citric acid cycle, 367-371
o-ketoglutarate
dehydrogenase, control of,
370
citrate synthase, control of,
370
energy yield, 369
isocitrate dehydrogenase,
control of, 370
location, 368
provision of biosynthetic
precursors, 371
pyruvate dehydrogenase,
control of, 370
reaction steps, 368-369
regulation, 370-371
role, 368
Citrulline, 408
Clathrin, 153-155
coated pit, 154-155
coated vesicle, 154-155
Cobalamin, 88
deoxyadenosyl, 88
Coenzyme A, 88
Colchicine, 11
Collagen, 56-61
aggregation, 60
biosynthesis, 57-58
composition, 57
cross-links, 60-61
extension peptides, 60
functions, 57
helix, 59-60
post-translational
modification, 57
secretion, 60
structure, 58-59
triple-helical cable, 58
Colony lifts, 284
Compactin, 359
Complement system,
alternative pathway, 116
classical pathway, 116
description, 115-116
membrane attack complexes,
116
Complementary base-pairing,
176-177
Compound microscope, 19
Concanavalin A, 68

Conjugate acid-base pair, 33
Coomassie brilliant blue, 74
Cori cycle, 322
Cortisol, 362
Coupling, 381
Creatine, 410411
in muscle contraction, 412
kinase, 410
phosphate formation, 410
Cristae, 7
Cryoelectron microscopy, 46
C-terminal domain (CTD) of
RNA polymerase II,
210-214
Cyanide, 379
Cyanobacteria, 1
Cyanogen bromide, 78
3’5" Cyclic AMP, see cAMP
3’5" Cyclic GMP, see cGMP
Cyclosporin A, 47
Cysteine, 31, 36
degradation, 400
synthesis, 400
Cytochrome, 414
Cytochrome b,f complex, 388
Cytochrome bf complex, 388
Cytochrome P450, 362, 414
Cytokine receptors, 160
Cytoplasm, 8
Cytoskeleton, 8-10, 144
Cytosol, 8

Dansyl chloride, 77
Delta ligand, 165
Denaturation, of nucleic acids,
277

Dendrite, 167
Dermatitis, 88
Deoxynucleosides, 173
Deoxynucleotides, 174
Detergent

for solubilization of

membrane proteins, 64, 142

Dextran, 301

Diabetes, 345

1,2-Diacylglycerol, 164, 337,
353

Dialysis, 65, 102, 143

Dihydrobiopterin, 405

Diisopropylphosphofluoridate
(DIPF), 103, 170

2,4-Dinitrophenol, as
uncoupler, 381
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Dipeptide, 38
Diphosphatidylglycerol, 133
Disaccharides, 297-298
Disulfide bond, 31, 40, 70
Dithiothreitol, 70, 78
DNA cloning,
basic steps involved, 282
cDNA libraries, 284
colony lifts, 284
DNA libraries, 282-285
expression cDNA library,
285
expression vector, 285
genomic DNA libraries,
282-283
plaque lifts, 285
principles of, 281-282
replica plating, 284
screening DNA libraries,
284-285
transfection, 282
DNA libraries, 282-285
DNA microarrays, 279-280
DNA organization,
in eukaryotes, 180
in prokaryotes, 179
DNA polymerase I,
3’ — 5" exonuclease activity,
184
5" — 3’ exonuclease activity,
184
enzyme reaction, 183
proof-reading activity, 184
DNA polymerase II, 184
DNA polymerase III, 184
DNA polymerases, eukaryotic,
190
DNA replication, in
eukaryotes,
lagging strand, 190
leading strand, 190
multiple replicons, 188—
190
Okazaki fragments, 190
replication bubbles, 189
replication forks, 189
replication of chromatin,
190-191
replication units, 190
replicons, 189-190
RNA primers, 190
S-phase, of cell cycle, 188
semi-conservative, 189

telomerase, in eukaryotic
chromosome replication,
190-191

telomeres, replication,
190-191

DNA replication, in bacteria,

bi-directionality, 184-185

DNA polymerase reaction,
183-184

lagging strand, 185

leading strand, 185

Okazaki fragments, 185

primase, 186

replication bubbles, 184-185

replication eyes, 185

replication forks, 185

RNA primer, 186-187

semi-conservative, 185

SSB protein, 187

the unwinding problem,
186-187

topoisomerase I, 187

topoisomerase II, 187

DNA sequencing,

automated, 288

chain termination method,
286-288

chemical method, 286

Maxam-Gilbert method, 286

outline of methods, 286

Sanger dideoxy method,
286-288

DNA structure,

3’5" phosphodiester bonds,
175

antiparallel arrangement, 176

base pairing, 176-177

base sequence, 175-176

bases in DNA, 173

deoxynucleosides, 173-174

deoxynucleotides, 174-175

double helix, 176

Dolichol, 266, 359
Dopamine, 170
Double helix, 179
Dynein, 16

Edman degradation, 76-77

Ehlers-Danlos syndrome, 61

Eicosanoids, 337

Elastase, 85, 110

Electron transport chain,
372-383

2,4,-dinitrophenol, as
uncoupler, 381-382

amytal, 378-379

antimycin A, 379

ATP synthase, 379-381

azide, 379

carbon monoxide as
inhibitor, 379

complex I, 376

complex II, 378

complex III, 376

complex 1V, 376-378

coupling, 381

cyanide, 379

cytochrome c oxidase,
376-378

electrochemical proton
gradient, 379-380

electron transport from
FADH, 378

electron transport from
NADH, 375-378

electron transport inhibitors,
378-379

F,F, ATPase, 380-381

formation of H* gradient,
378

glycerol 3-phosphate shuttle,
382

iron-sulfur proteins, 376

malate-aspartate shuttle, 383

NADH-Q reductase, 376

overview, 374

oxidation of cytoplasmic
NADH, 382-383

oxidative phosphorylation,
379-380

proton-motive force, 380

Q-cytochrome c reductase,
376

redox potential, 374-375

respiratory control, 381

rotenone, 378-379

standard redox potential, 375

succinate-Q reductase, 378

thermogenin, 382

ubiquinone, 376

uncouplers, 381-382

uncoupling in brown
adipose tissue, 382

Electrophoresis, 70
Electrostatic forces, 44
ELISA, 64, 128-129
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Endocytosis, 153
receptor-mediated, 154, 341
Endoplasmic reticulum, 7, 26
rough, 7, 152
smooth, 7, 349, 362
Endosome, 154
Enhancers, 215
Enkephalins, 170
Enteropeptidase, 110
Enthalpy, 92
Entropy, 92
Enzyme, 83
active site, 84
allosteric, 107-109, 351, 404
apoenzyme, 88
as catalysts, 84
assay, 86
classification, 85-86
coenzymes, 88-89
cofactors, 88-89
denaturation, 99
enzyme-substrate complex,
84
feedback inhibition, 97, 106
holoenzyme, 88
induced-fit model, 85
inhibitor, 102
lock-and-key model, 85
marker enzymes, 28
nomenclature, 86
specific activity, 98
substrate specificity, 85
units, 97
velocity, 97
Enzyme inhibition, 102-104
competitive, 103
irreversible, 102
non competitive, 104
reversible, 103-104
Enzyme-linked immunosorbent
assay, see ELISA
Eosin, 20
Epimers, 295
Epinephrine, 159, 170
control of fatty acid
synthesis, 351
control of glycogen
metabolism, 332-334
control of triacylglycerol
breakdown, 353
Equilibrium constant, 94
Erythrocytes, 49, 54-55, 139,
144, 147, 417

Estrogen, 158, 362
Estrone, 362
Eubacteria, 1
Eukaryotes, 5
Exocytosis, 5, 152-153, 170, 258
Exons,
description, 208-209
ligation by RNA splicing,
222-225
Expression cDNA library, 285
Expression vector, 285

FAD, 88-89
Farnesyl, 140
pyrophosphate, 359-360
Fatty acids,
chains, 134-135, 335-337
essential, 350
mono-unsaturated, 335
nomenclature, 336-337
B-oxidation, see fatty acid
breakdown
polyunsaturated, 335-336
roles of, 337
saturated, 335
structure, 335-336
Fatty acid breakdown, 339-345
B-oxidation, 341-342
carnitine involvement,
340-341
energy yield, 344
fatty acid activation, 340
glyoxylate pathway, 342
ketone bodies, 344-345
overview, 340
oxidation of odd-chain fatty
acids, 343-345
reaction details, 341-342
regulation, 344
stoichiometry, 341
transport into mitochondria,
340-341
Fatty acid synthesis, 346-351
formation of double bonds,
350
overview, 347
reactions, 348-350
regulation, 350-351
stoichiometry, 349
transport into cytosol,
347-348
Fermentation, 310
Ferredoxin, 388

30 nm fiber, 181-182
Filaments,
intermediate, 11
microfilaments, 10
Flagella, 3
bacterial, 3
Flagellar motor, 3
Flagellin, 3
Flavin adenine dinucleotide,
see FAD
Flavin mononucleotide, see
FMN
Flow cytometry, 25
Fluorescamine, 76
Fluorescein, 20, 141
Fluorescence-activated cell
sorter, 25
Fluorescence microscopy, 20
Fluorescence resonance energy
transfer, 21
FMN, 88-89
Folic acid, 88
Free energy, 92
Fructose,
fructose 1-phosphate
pathway, 311
metabolism, 311
structure, 295
Functional genomics, 269
Furanoses, 296

Galactose,
galactose—glucose
interconversion pathway,
311-312
galactosemia, 312
metabolism of, 311-312
structure, 295
Gall bladder, 361
Ganglioside, 134
Genomics, 269
Genetic code,
anticodons, 243
codons, 242
colinearity, 241
deduced protein sequence,
244
degeneracy, 242-243
initiation codon, 242
open reading frames, 244
overview, 241-242
point mutations, 243
reading frames, 243-244
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start codons, 242
stop codons, 242
synonyms, 243
termination codon, 242
universality, 243
‘wobble’ base-pairing, 243
Genomic DNA libraries,
282-283
Geranylgeranyl, 140
pyrophosphate, 359
Geranyl pyrophosphate, 359
Gibbs free energy, 93
of activation, 93
Glucagon, 159
control of fatty acid
synthesis, 351
control of glycogen
metabolism, 332-334
control of triacylglycerol
breakdown, 353-354
Glucocorticoids, 362
Gluconeogenesis, 315-322
comparison with glycolysis,
317
Cori cycle, 322
energy required, 319
overview, 316
oxaloacetate transport,
319-320
pathway steps, 316-319
precursors for, 318
pyruvate carboxylase
activation, 320
reciprocal regulation with
glycolysis, 314, 317,
320-322
Glucose,
metabolism, see Glycolysis
structure, 295
transport, 147, 148-150
Glucose oxidase, 87
Glucose rehydration therapy,
150
Glucose transporter, 147
Glucuronic acid, 417
Glutamate, see Glutamic acid
Glutamate dehydrogenase, 404
Glutamic acid, 32, 36, 397, 410
as neurotransmitter, 170
degradation, 400
oxidative deamination of, 404
synthesis, 397, 400
Glutamine, 32, 36, 397, 410

degradation, 400
synthesis, 397, 400
Glyceraldehyde, 294
Glycerol 3-phosphate shuttle,
382
Glycerophospholipids,
132-133, 337
Glycine, 31, 36
as neurotransmitter, 170
degradation, 400
synthesis, 400
Glycocholate, 361
Glycogen,
structure, 301
synthesis and degradation,
see Glycogen synthesis and
degradation
Glycogen synthesis and
degradation, 327-334
branching enzyme, 329
cascade, 333
control by allosteric
regulation and covalent
modification, 331-332
control by epinephrine,
332-334
control by glucagon, 332—
334
control by insulin, 334
control via calcium, 334
futile cycle, 331
glycogen branching enzyme,
329
glycogen degradation
reactions, 328
glycogen phosphorylase,
control of, 331-334
glycogen phosphorylase,
reaction, 328
glycogen synthase, control
of, 332-334
glycogen synthase, reaction,
328-329
glycogen synthesis,
reactions, 328-329
glycogen-debranching
enzyme, 328
glycogenin, 328
hormonal control of, 332-334
regulation of, 331-334
regulation via cAMP-
dependent protein kinase,
332-334

role of adenylate cyclase, in
control, 332-333
role of phosphorylase kinase,
in control, 331, 332-333
role of protein kinase, in
control, 332-333
role of protein phosphatase,
in control, 331
roles of glycogen
metabolism, 327-328
UDP-glucose
pyrophosphorylase, 328
Glycolysis, 304-314
comparison with
gluconeogenesis, 317
energy yield, 310-311
ethanol production, 310
fates of pyruvate, 310-311
hexokinase control, 314
lactate metabolism, 310
metabolism of fructose, 311
metabolism of galactose,
311-312
metabolism of pyruvate,
310-311
overview, 305
pathway steps, 305-309
phosphofructokinase
control, 313-314
pyruvate kinase control,
314
reciprocal regulation, with
gluconeogenesis, 314, 317,
320-322
regulation of, 313-314
substrate-level
phosphorylation, 309
Glycophorin, 139, 144
Glycoproteins, 144
Glycosphingolipid, 134, 144
Glycosylation, 265-268
Glycosyl phosphatidylinositol
(GPD-anchored protein,
140, 261
Glyoxylate pathway, 342
Golgi apparatus, 7, 26, 152, 258
Gout, 412
G protein, 161-163
Grana, 7
Green fluorescent protein, 21
GTPase switch protein, 161,
163
Guanidine hydrochloride, 78
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Guanine nucleotide-exchange
factor, 163

Guanylate cyclase, 158

Guanyl nucleotide-binding
protein, see G protein

Guanylyl cyclase, 158

Haworth projections, 296
Heart attack, see Myocardial
infarction
Heat shock proteins, 47
Hedgehog proteins, 165
o-Helix, 41
Heme, 51, 413-414
binding of oxygen to, 51-53
biosynthesis, 415-416
degradation, 416417
Hemiacetal, 295-296
Hemiketal, 295-296
Hemoglobin, 48-55
allosteric change, 51-52
binding of oxygen, 51
2,3-bisphosphoglycerate,
52-53
Bohr effect, 52
distal histidine, 51
fetal, 53
oxygen dissociation curve,
51-52
proximal histidine, 51
Hemoglobinopathies, 53-54
Henderson-Hasselbalch
equation, 34
Hepatitis, 90
Heptoses, 294
Heterozygote, 54
Hexose monophosphate shunt,
see Pentose phosphate
pathway
Hexoses, 294
Histamine, 159
Histidine, 32, 36
degradation, 400
distal histidine, 51
proximal histidine, 51
synthesis, 400
Histones, 7, 179-182
Homocysteine, 411
methyltransferase, 411
Homogenization, 26, 64
Homogentisate, 405-406
oxidase, 405406
Homozygote, 54

Hormones, 157-158, 337
control of fatty acid
synthesis, 350-351
control of glycogen
metabolism, 332-334
control of triacylglycerol
breakdown, 353-356
Hormone-sensitive
triacylglycerol lipase, 344,
353, 356
Human Genome Project, 269
Hybridization, see Nucleic acid
hybridization
Hybridomas, 121
Hydrocarbon chain, 335
Hydrogen bond, 41-43, 45
Hydrogen peroxide, 8
Hydrolase, 8
Hydrophobic effect, 45, 136
D-3-Hydroxybutyrate, 344
5-Hydroxylysine, 57
3-Hydroxy-3-methylglutaryl
CoA (HMG CoA), 344, 358
reductase, 358-359, 366
4-Hydroxyproline, 57
Hyperammonemia, 409-410
Hypercholesterolemia, 359
familial, 366

Imino acid, 30
Immotile cilia syndrome, 17
Immune system, see also
Antibodies, Antibody
synthesis
autoimmune diseases, 115
B lymphocytes, 114
cellular immune response,
114
clonal selection theory, 115
complement system, 115-116,
see also Complement
functions, 113-114
humoral immune response,
114
immunoglobulin G, 114
immunoglobulin M, 114
immunological memory,
115
overview, 113-116
primary immune response,
114
secondary immune response,
114-115

self-tolerance, 115
T cells, 114
T lymphocytes, 114
Immunoaffinity
chromatography, 67-68,
130
Immunoblotting, 129-130
Immunocytochemistry, 20-21,
127-128
Immuno-electron microscopy,
22,128
Immunofluorescence light
microscopy, 20-21,
127-128
Immunolocalization methods,
127-129
Immunosuppressive drug, 47
In situ hybridization, 279
Inborn errors of metabolism,
406
Inclusion bodies, 8
Inositol 1,4,5-trisphosphate
(IP3), 164
Insulin, 159
control of fatty acid
synthesis, 351
control of glycogen
metabolism, 334
control of triacylglycerol
breakdown, 355
receptor, 159
Intermediate filaments, 11
Interphase, 180
Intestinal epithelial cell,
148-149
Introns,
description of, 208-209
removal by RNA splicing,
222-225
Todoacetamide, 103
Iodoacetate, 78
Ton channels,
receptor linked, 161
voltage-sensitive, 165, 168
Tonization,
of acids and bases, 34
of amino acids, 35
Isoelectric focusing, 72-73
Isoelectric point (pl), 35, 72
Isoenzyme, 89-90
Isoleucine, 31, 36
degradation, 40
synthesis, 400
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Isopentenyl pyrophosphate,
358

Jaundice, 417

Ketogenesis, 344

Ketone bodies, 310, 344-345
Ketoses, 294

Krebs cycle, see Citric acid cycle

Lac operon,
CRP/CAP, 202
glucose regulation of, 202
induction, 201-202
lac repressor, 201, 202
negative control, 203
polycistronic mRNA, 201
positive control, 203
structure, 200-201
Lactate dehydrogenase, 87,
89-90, 310
Lactose, 297-298
Lagging strand, 185, 190
Lanosterol, 359
Lathyrism, 61
Lead poisoning, 415
Leading strand, 185, 190
Lecithin-cholesterol acyl
transferase (LCAT), 365
Leucine, 31, 36
degradation, 400
synthesis, 400
Leukotriene, 337
Lignin, 8
Lineweaver-Burk plot,
100-101, 103-104
Linker DNA, 180
Linoleate, 336-337, 350
Linolenate, 336-337, 350
Lipase, 8, 353
pancreatic, 353
Lipid bilayer, 130-136
Lipid domains, 137
Lipoprotein, 353, 363-366
chylomicrons, 364-365
functions of, 364
high density (HDL), 364, 366
intermediate density (IDL),
365-366
lipase, 365
low density (LDL), 364,
365-366
structure, 364

very low density (VLDL),
365-366
Liposomes, 143
Lovastatin, 359, 366
Low density lipoprotein (LDL)
receptor, 365-366
Lysine, 32, 36
degradation, 40
hydroxylase, 57-59
synthesis, 400
Lysophosphatidic acid, 353
Lysosome, 8, 26, 153-155
Lysozyme, 3
Lysyl oxidase, 60-61

Macrophage, 153
Malaria, 55
Malate-aspartate shuttle, 383
MALDI-TOF, 79
Malonate, 104
Malonyl CoA, 348
Maltose, 298
Mass spectrometry, 79-80
Maxam-Gilbert method, 286
Melting temperature, T, of
nucleic acids, 277
Membrane,
carbohydrate, 144
electrical potential, 148, 161,
168-170
fluid mosaic model, 137
fluidity, 136
lipids, 131-137
permeability, 146
proteins, 138-144, 259-264
transition temperature, 136
Membrane transport,
active, 147-148
antiport, 148
ATP-driven, 148
facilitated diffusion, 146-147
ion-driven, 148
passive, 146147
proteins, 146
simple diffusion, 146
symport, 148
uniporters, 147
2-Mercaptoethanol, 70, 78
Meromyosin,
heavy, 13
light, 13
Messenger RNA, see
Transcription

in eukaryotes, Transcription
in prokaryotes, Lac operon,
Trp operon
Metabolome, 270
Metabolomics, 270
Methionine, 31, 36
degradation, 400
in activated methyl cycle,
411412
synthesis, 400
Mevalonate, 359
Mevinolin, see Lovastatin
Micelle, 135
Michaelis constant (K,,), 85
Michaelis-Menten,
equation, 100
model, 99-100
Microfilaments, 10
Microsatellites, 291
Microscopy, 19-23
confocal scanning, 21
electron, 22-23
immunofluorescence, 20-21,
127
light, 19
phase-contrast, 20
scanning electron, 23
transmission electron, 22
Microtubules, 11
Microvillus, 148-149
Mineralocorticoids, 362
Mitochondria, 7, 26
transport of fatty acids into,
340
Mitogen-activated protein
kinase, 163
Molecular chaperones, 47, 261
Molecular motors, 11
Monomeric G proteins, 163
Monosaccharides, 293-297
aldoses, 294
anomers, 297
boat/chair configurations,
297
dihydroxyacetone, 294
epimers, 295
furanoses, 296
D-galactose, 295
D-glucose, 295
glyceraldehyde, 294
Haworth projections, 296
hemiacetal, 295
hemiketal, 295
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heptoses, 294
hexoses, 294
ketoses, 294
mutarotation, 297
nomenclature, 299
optical isomers, 294-295
pentoses, 294
pyranoses, 297, 298
reducing sugars, 294
ring structures, 297
stereoisomers, 294-295
sugar derivatives, 298-299
tetroses, 294
trioses, 294
Muscle, 12-16
generation of force in, 15
myofibril, 12
sliding filament model, 13
structure, 12
thick filaments, 13
thin filaments, 13
Mutarotation, 297
Myelin, 167
Myocardial infarction, 90, 366
Myoglobin, 49-50
binding of oxygen, 51
distal histidine, 51
oxygen dissociation curve, 52
proximal histidine, 51
Myosin, 13
Myristate, 140-141, 337

NAD(H), 88-89
NADP(H), 88-89
Na*/K*'-ATPase, 148-149, 168
Negative transcriptional
control, 203
N-linked oligosaccharides,
complex type, 265, 302-303
dolichol phosphate, role of,
266
high mannose type, 268,
302-303
pentasaccharide core, 268,
302-303
structure, 267, 302-303
synthesis, 266-268
Nerve cell, 166-171
action potential, 168-170
depolarization, 168-170
permeability, 168-170
refractory period, 170
resting potential, 168

Neuron, see Nerve cell
Neurotransmitter, 170-171
Neutrophil, 153
Nexin, 17
Niacin, 88
Ninhydrin, 76
Nitric oxide, 158
Nitric oxide synthase, 158
Nitrocellulose, 74
Nitrogen assimilation, 397-398
Nitrogen fixation, 395-397
diazatrophs, 395-396
leghemoglobin, 397
nitrogen cycle, 395
nitrogenase complex,
396-397
overview, 395-396
reactions, 395-397
Nitroglycerine, 158
Nodes of Ranvier, 168
Noradrenalin, see
Norepinephrine
Norepinephrine, 354
Northern blotting, 278
Notch protein, 165
Nuclear magnetic resonance,
spectroscopy, 46
Nuclear pores, 6
Nucleic acid hybridization,
277-280
denaturation, 277
DNA microarrays, 279-280
DNA probes, 277
hybridization reaction, 277
in situ hybridization, 280
melting temperature, T,,, 277
Northern blotting, 278-280
reannealing, 277
renaturation, 277
Southern blotting, 277-278
stringency, 277
T,, 277
use of digoxygenin, 277
Nucleoid, 2, 179
Nucleolus, 6
Nucleosides, 173-174, 193
Nucleosomes, 180-181
Nucleotides, 174-175, 193
Nucleus, 6, 26

Octyl glucoside, 142
Okazaki fragments, 185, 190
Oleate, 134, 337

Oligopeptide, 38
Oligosaccharides, 144, 265,
302-303, see also N-linked
oligosaccharides, O-linked
oligosaccharides
O-linked oligosaccharides,
structure, 265-266, 302
synthesis, 265-266
Operons, 199-205, see also Lac
operon, Trp operon
Optical isomers, of
monosaccharides, 294
Ornithine, 408
transcarbamoylase, 408
Osmium tetroxide, 22
Osmotic lysis, 64
Osteogenesis imperfecta, 59
Osteomalacia, 362
Oxidative phosphorylation,
ATP synthase, 379-381
chemiosmotic hypothesis,
379
coupling, 381
2,4,-dinitrophenol, as
uncoupler, 381-382
electrochemical proton
gradient, 379-380
F, F, ATPase, 380-381
linkage to electron transport
and H* gradient, 379
mechanism, 379-381
overview, 379
proton-motive force, 380
respiratory control, 381
role of ATP synthase,
379-381
uncouplers, 381-382
uncoupling in brown
adipose tissue, 382
Oxygen-binding proteins, see
Hemoglobin, Myoglobin
Oxygen dissociation curve,
51-52

Packing ratio, of DNA in
chromosomes, 180
Palindrome, in transcription

termination, 198
Palmitate, 134, 140-141,

336-337, 349
Palmitoleate, 336-337
Palmitoyl CoA, 341
Pancreas, 110, 152, 158
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Pantothenic acid, 88
Papain, 13
PCR, see Polymerase chain
reaction
Pellagra, 88
Penicillin, 3, 103
Pentose phosphate pathway,
323-326
control of the pathway,
325-326
linkage to glycolysis, 325
overview, 323-324
reaction details, 324-325
Pentoses, 294
Pepstatin, 104
Peptide,
sequencing, 76-81
synthesis, 81
Peptide bond, 3840
Peptidoglycan, 2
Peptidyl prolyl cis-trans
isomerases, 47
Periplasm, 3
Peroxisome, 8, 26
pH, 33-36
Phagocytosis, 153
Phagosome, 153
Phenylalanine, 31, 36
degradation, 400
hydroxylase, 405
metabolism, 405
synthesis, 400
Phenylketonuria, 406
Phenylthiohydantoin
derivative, 77
Phosphatase, 8
Phosphatidic acid, 353
Phosphatidylcholine, 133
Phosphatidylethanolamine, 133
Phosphatidylglycerol, 133
Phosphatidylinositol, 133, 140,
337
4,5-bisphosphate, 164
Phosphatidylinositol 3-kinase,
160
Phosphatidylserine, 133
3’5’ Phosphodiester bonds, 175
Phosphogluconate pathway,
see Pentose phosphate
pathway
Phospholipase C, 164
Phosphopantetheine, 348

Phosphorylation, 109-110, 350,
353
Phosphotyrosone-binding
domains, 160
Photosynthesis, 384-393
antenna complex, 386-387
bacterial photosynthesis, 390
C3 plants, 392
C4 pathway, 392-393
C4 plants, 392
Calvin cycle, 390-391
carbon-fixation reactions,
386, 390-392
carotenoids, 386
chlorophyll, 386-387
cyclic photophosphorylation,
389-390
cytochrome b,f complex, 388
cytochrome bf complex, 388
dark reactions, 390-392
exciton transfer, 386
ferredoxin, 388
in bacteria, 390
light harvesting in green
plants, 386-387
light reactions, 387-390
NADP reductase, 388
noncyclic photophos-
phorylation, 388-389
overview, 386
photorespiration, 392
photosynthetic reaction
center, 386387
photosystems I and II,
387-388
phycobilins, 386
plastoquinone, 387
resonance energy transfer,
386
rubisco (ribulose bisphos-
phate carboxylase), 390
starch synthesis, 392
sucrose synthesis, 391-392
Z scheme, 387
Phycobilins, 386
Phycocyanin, 416
Phycoerythin, 416
Phytochrome, 416
Phytol, 414
Pinocytosis, 153-154
PK, 34-36
Plant cell vacuole, 8
Plaque lifts, 285

Plasma membrane, 1, 5
B-Pleated sheet, 4142
Pleckstrin homology domain,
160
Point mutations, 243
Polyacrylamide gel
electrophoresis, 70-72
Polyadenylation of mRNA
alternative polyadenylation
sites, 226
mechanism, 225-226
Polyampholyte, 72
Polycistronic mRNA, 201
Polymerase chain reaction
(PCR), 289-291
applications, 291
diagram of, 290
PCR cycle, 289-290
principles, 289-291
thermocyclers, 291
Polypeptide, 38
Polysaccharides, 300-303
amylopectin, 301
amylose, 301
cellulose, 301-302
dextran, 301
glycogen, 300, 301, see also
Glycogen
starch, 301, see also Starch
Polysomes (polyribosomes),
246
Porphobilinogen, 416
Porphyria, 416
Porphyrin, 51, 415
Porins, 3,7
Post-synaptic cell, 167, 170
Post-translational modification,
7,81, 261, 263, 265
Pregnenolone, 362
Procollagen, 57
Proelastase, 110
Proenzyme, see Zymogen
Progestagens, 362
Progesterone, 158, 362
Programmed cell death, see
Apoptosis
Prokaryotes, 1
Proline, 31, 36
degradation, 400
hydroxylase, 57
synthesis, 400
Propionyl CoA, 344
Prostacyclins, 337
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Prostaglandins, 158, 337-338
Prostaglandin synthase, 337
Prosthetic group, 51, 88
Protease, 8, 64
inhibitors, 64
pancreatic, 85, 110
Protamines, 180
Protein, 38
assay of, 64
covalent modification, 109
denatured, 64
folding, 47
GPI-anchored, 140
integral membrane, 139,
141-142
lipid-anchored, 140
membrane-spanning, 139-140
myristoylated, 140
palmitoylated, 141
peripheral membrane, 139,
143
prenylated, 140
purification of, 62-68
sequencing, 75-80
stability, 44-45
stabilization of, 64
structure, 37-44
structure determination,
45-47
transporters, 146-148
Protein coding genes,
expression in eukaryotes,
alternative polyadenylation
sites, 226
alternative processing, 226
alternative splicing, 226
capping of mRNA, 209
elongation, 210-211
gene organization, 208-209
general transcription factors,
210
initiation, 209-210
overview, 206-207
polyadenylation of mRNA,
209, 221-222, 226
pre-mRNA, 210
processing of pre-mRNA,
220-227
promoter sites for RNA pol
11, 209-210
regulation of transcription,
212-219, see also
Regulation of transcription

RNA editing, 227
RNA pol II transcription
factors, 210, 213-214
CTD, 210
RNA splicing, 222-225, 226,
see also RNA splicing
TATA box, 209
termination, 211
transcription by RNA
polymerase II, 209-211, see
also Transcription, in
eukaryotes, Regulation of
transcription in eukaryotes
upstream control
elements, 209
Protein coding genes,
expression in prokaryotes,
195-205, see also
Regulation of transcription
lac operon, 200-203, see also
Lac operon
trp operon, 203-205, see also
Trp operon
polycistronic mRNA, 201
Protein disulfide isomerase,
47
Protein fingerprint, 79, 81
Protein glycosylation, 265-268
core glycosylation, 268
dolichol phosphate, role of,
266
N-linked oligosaccharides,
structure, 265
N-linked oligosaccharides,
synthesis, 266-268
O-linked oligosaccharides,
structure, 265
O-linked oligosaccharides,
synthesis, 265-266
overview, 265
pentasaccharide core, 268
terminal glycosylation, 268
types of glycosylation, 265
Protein kinase, 109
AMP-activated, 350, 359
C, 164
cAMP-dependent (protein
kinase A), 110, 350, 354
tyrosine, 109
Protein phosphatase, 109
2A, 350
Protein scaffold,
eukaryotic chromosomes, 182

in signaling, 160
prokaryotic chromosomes,
179
Protein sequence database, 79
Protein synthesis, see
Translation
Protein targeting, 257-264
chaperones, 261
chloroplast proteins, 263-264
endoplasmic reticulum
proteins, 261-262
exocytosis, 258-259
integral membrane proteins,
261
KDEL signal, 261
lysosomal proteins, 262-263
mannose 6-phosphate signal,
262
matrix-targeting sequence,
263
membrane-spanning
proteins, 261
mitochondrial proteins,
263264
nuclear localization signal,
264
nuclear proteins, 264
overview, 258
plasma membrane proteins,
259-261
receptor-mediated
endocytosis, 263
role of mitochondrial hsp70
and hsp60, 263-264
secretory proteins, 258-259
signal hypothesis, 259
signal peptidase, 259
signal recognition particle
(SRP), 259
signal sequence (secretory
proteins), 259
stop-transfer sequences, 261
topogenic sequences, 261
Proteome, 73, 80, 269
Proteomics, 80, 269-280
Proton-motive force, 380
Protoporphyrin IX, 51, 415
Pyranoses, 296
Pyridoxal phosphate, 60, 88,
401-403, 415
Pyridoxamine phosphate, 88
Pyridoxine, see Vitamin B,
Pyruvate carboxylase, 348
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Rab proteins, 163
Radial loops, 182
Ramachandran plot, 40
Ras proteins, 163
Reannealing, of nucleic acids,
277
Receptor,
cell-surface, 159
enzyme-linked, 159
G protein-linked, 161-163
insulin, 159
ion channel-linked, 161
Receptor-mediated
endocytosis, 154
Receptor tyrosine kinase, 160
Recombinant DNA, 269
see also DNA cloning
Red blood cells, see Erythrocytes
Redox potential, 374
Reducing sugars, 294
Regulated proteolysis, 165
Regulation of transcription in
eukaryotes, protein-coding
genes
CAAT box, 214
cis-elements, 213
enhancers, 215
general transcription factors,
209-211
promoter organization, 214
regulatory elements, 214-215
RNA pol II promoter,
209-210
silencers, 219
SP1 box, 214
TATA box, 209
thyroid hormones control, 219
transcription factors, 210,
213-219, see also
Transcription factors
transcription factor domains,
215-219, see also
Transcription factors
trans-factors, see
Transcription factors
upstream regulatory
elements, 214-215
Regulation of transcription in
prokaryotes, protein-coding
genes, 195-205, see also Lac
operons, Trp operons
cAMP receptor protein
(CRP), 202-203

catabolite activator protein
(CAP), 202-203
elongation, 197-198
initiation, 196-197
lac operon, 200-201
negative control, 203
polycistronic mRNA, 201
positive control, 203
Pribnow box, 196
promoters, 196, see also Lac
operon, Trp operon
RNA polymerase subunits,
196
-10 sequence, 196
—-35 sequence, 196
termination, 198
trp operon, 203-205
Renin, 104
Replication bubbles, 185, 189
Replication eyes, 185, 189
Replication forks, 185, 189
Replication units, 190
Replicons, 189
Respiratory chain, see Electron
transport chain
Respiratory control, 381
Restriction enzymes, 271-275
cohesive ends, 272
gel electrophoresis of
digestion products, 273
nomenclature, 273
3" overhangs, 271-272
5" overhangs, 271-272
restriction fragment length
polymorphisms (RFLPs),
274-275
restriction maps, 274
‘sticky ends’, 271-272
Restriction fragment length
polymorphisms (RFLPs),
274-275
Restriction maps, 273-274
Retinoic acid, 158
Reverse genetics, 269
Rho proteins, 163
Rhodamine, 20, 141
Riboflavin, 88
Ribonucleosides, 193
Ribonucleotides, 193
Ribosomal RNA genes in
eukaryotes,
55 gene transcription,
233-234

285, 185, 5.85 gene
transcription, 232-233
organization in eukaryotes,
232
promoter, 232
ribozymes, 233
rRNA processing, 233
self-splicing, 233
snoRNAs, 233
transcription by RNA
polymerase I, 232-233
transcription by RNA
polymerase I1II, 233
upstream binding factor, 232
upstream control element,
232
Ribosomal RNA genes in
prokaryotes,
transcription and processing,
231
Ribosomes,
role in translation, see
Translation
structure, 7, 229-230
tRNA binding sites, 248
Ribozymes, 225, 233
Rickets, 361
RNA editing, 227
RNA interference (RNAi), 269
RNA polymerase I, 206, 232
RNA polymerase II, 206, 209,
212-219, see also
Transcription, Regulation
of transcription
RNA polymerase III, 206, 233
RNA polymerase, prokaryotic,
196
RNA processing, see Capping,
RNA splicing, RNA
editing, Polyadenylation
RNA splicing, 222-225
alternative splicing
pathways, 226
AT-AC introns, 224-225
AT-AC spliceosome, 225
branchpoint, 222
catalytic RNA, 225
consensus splice sites, 222
lariat intermediate, 223
of pre-mRNA, 222-225
of pre-TRNA, 225
of pre-tRNA, 239
ribozymes, 225
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self-splicing introns, 225
snRNA /snRNP
involvement, 224
spliceosome function,
224-225
transesterification reactions,
223
RINA structure,
bases in RNA, 193
ribonucleosides, 193
ribonucleotides, 193
secondary structure, 194
Rotenone, 378
Rubisco (ribulose bisphosphate
carboxylase), 390
Ryanodine receptor, 165

Sanger dideoxy method,
286-288
Screening, DNA libraries,
284-285
Salt bridge, 45
Sarcomere, 12
Sarcoplasm, 12
Sarcoplasmic reticulum, 16
Scaffold proteins, 160
Scurvy, 58, 88
SDS PAGE, 70-72
Second messenger, 163-164
Sedimentation coefficient, 229
Self-splicing of RNA, 233
Semi-conservative replication
of DNA, 185, 189
Signal hypothesis, 259
Signaling complexes, 160
Serine, 32, 36
degradation, 400
synthesis, 400
Serine proteases, 85
B-Sheet, see B-pleated sheet
Sickle cell anemia, 54
Signal transduction, 156-166
Silencers, 219
Skeletal deformities, 59
snRNA /snRNP, involvement
in RNA splicing, 224
snoRNAs/snoRNPs, in pre-
rRNA processing, 233
Sodium dodecylsulfate (SDS),
70
Solubilization of membrane
proteins, 64, 142
Sonication, 26

Southern blotting, 277-278
Self-splicing, of RNA, 233
SP1 box, 214
Spectrin, 144
Sphingolipid, 133-134
Sphingomyelin, 133-134
Spliceosomes, 224
Splicing of pre-mRNA, 222-225
Squalene, 359
Src homology domains, 160
Staining,
cells, 20
cytochemical, 20
Standard redox potential, 374
Starch,
structure, 301
synthesis, 392
Stearate, 134, 337
Stereoisomers, of
monosaccharides, 294-295
Steroid hormone, 158, 362
synthesis, 362
Sterols, 134
Stringency, of hybridization,
277
Stroma, 7
Subcellular,
fractionation, 26
organelle, 26
Substrate-level
phosphorylation, 309
Succinate dehydrogenase, 28,
104
Sucrose,
structure, 298
synthesis, 391
Sugars, 293-299
see also Monosaccharides
glycosidic bonds, 298
nomenclature, 299
sugar derivatives, 298
Svedberg units (S), 229
Synapse, 167
Synaptic cleft, 167, 170
Synaptic vesicle, 167, 170

Taq polymerase, 289
Taurine, 361
Taurocholate, 361
Taxol, 11
TCA cycle, 367-371

see also Citric acid cycle
Telomeres, replication, 190

Testosterone, 362
Tetrahydrobiopterin, 405
Tetrahydrofolate, 88
Tetrapyrroles, 413
Tetrodotoxin, 170
Tetroses, 294
Thermodynamics, 91-93
First Law of, 92
Second Law of, 92
Thiamine, 88
pyrophosphate, 88
Threonine, 32, 36
degradation, 400
synthesis, 400
Thromboxanes, 337
Thylakoid vesicles, 7
Thyroxine, 158
Tight junction, 149
Titration curve, 35
T,, melting temperature, of
nucleic acids, 277
Topoisomerase I, 187
Topoisomerase II, 187
Transaminase, 401
Transamination, 400-404
Transcription factors,
activation domains, 218-219
basic domains, 217
dimerization domains,
216-217
DNA binding domains,
216-217
helix-loop-helix motif, 218
helix-turn-helix motif, 216
leucine zippers, 217-218
repressors, 219
TFIIIA, 216
zinc finger, 216-217
Transcription in eukaryotes,
mRNA, 208-211, see also
Protein-coding genes,
Regulation of transcription
55 rRNA genes, 206, 232
overview, 206-207
protein coding genes,
208-211, see also Protein-
coding genes, Regulation
of transcription
regulation, see Regulation of
transcription
RNA polymerases, 206
RNA polymerase subunits,
207
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roles of three RNA
polymerases, 206
rRNA genes, 206, 228-234
transcription reaction,
206-207
tRNA genes, 206, 235-240
Transcription in prokaryotes,
elongation, 196, 197-198
initiation, 196-197
mRNA, 195-198, see also Lac
operon, Trp operon
promoter elements, 196-197
rho factor, 198
rRNA, 198, 231-232
-10 sequence element, 197
-35 sequence element, 197
termination, 198
transcription bubble,
197-198
tRNA, 198, 236-237
Transcriptome, 269
Transcriptomics, 269-270

Trans-factors, see Transcription

factors
Transfection, 282
Transfer RNA,
‘clover-leaf’ structure, 236,
246, 247
processing, in eukaryotes,
237-239
processing, in prokaryotes,
237,239
structure, 236
synthesis in prokaryotes,
236-237, see also
Transcription in
prokaryotes
synthesis in eukaryotes,
237-239, see also
Transcription in
eukaryotes

unusual nucleotides, 236, 239

Transgenic organisms, 290
Translation in eukaryotes,
254-256
comparison with
prokaryotes, 254-256
elongation, 256
initiation, 254-256
ribosome structure, 229-230

termination, 256
Translation in prokaryotes,
245-253
amino acid activation, 247
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comparison with eukaryotes,
254-256
elongation, 250-252
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initiation complexes, 250
initiation factors, 249
overview, 246
polysomes (polyribosomes),
246
release factors, 253
ribosomes; three sites, 248
ribosome structure, 229-230
Shine-Dalgarno sequence,
248
synthesis of aminoacyl-
tRNA, 246-248
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of macromolecules, 151-155
see also Membrane transport
Triacylglycerol, 337, 353-356
breakdown, 353
function of, 352
regulation, 353-356
simple, 352
structure, 352
synthesis, 353
Triglyceride, see
Triacylglycerol
Trioses, 294
TRIS, 35
Triton X-100, 64, 142
tRNA, see Transfer RNA
Tropocollagen, 57
Tropomyosin, 13
Troponin, 13
Trp operon,
attenuation, 204-205
repression, 203-204
structure, 203
transcription terminator, 205
Trypsin, 13,78, 85, 110
inhibitor protein, 110
Trypsinogen, 110
Tryptophan, 31, 36

degradation, 400
synthesis, 400
Tubulin, 11
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Two-dimensional gel
electrophoresis, 72-73
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degradation, 400
synthesis, 400
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formation of creatine
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Ureotelic, 408
Uric acid, 408, 412
Uricotelic, 408, 412
Uroporphyrinogen, 415

Valine, 31, 36
degradation, 400
synthesis, 400
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