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ABC excinuclease, 342
Abelson, J., 268
ABO blood groups, 25-26, 32, 559
Ac-Ds system, 468
Acentric fragment, 178, 179
Acetabularia (green alga), 515
Acinonyx jubatus. See Cheetah
Acquired immunodeficiency syndrome.
See AIDS
Acridine dyes, 337
Acrocentric chromosome, 48, 49
Acron, 470-71
Activators, for transcription, 263
Active site, of enzyme, 206, 208
Acute lymphocytic leukemia, 485
Adaptation and Natural Selection: A Cri-
tique of Some Current Evolutionary
Thought (Williams, 1966), 604-5
Adaptive mutations, 339
Adaptive value, 577
Additive models, of variation, 533, 538, 548
Adenines
chemistry of nucleic acids, 213, 215
dideoxy method of DNA sequencing, 385
tautomeric shifts, 329, 330
Adenosine deaminase, 397
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tion, 184-85
A DNA, 219
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Affymetrix, Inc., 396
Africa, and AIDS, 502
African sleeping sickness, 275
AGAMOUS gene, 483
Agriculture
genetically modified crops, 371, 398
life cycle of plants, 66
polyploidy in plants and, 199
recombinant DNA techniques and, 13
Agrobacterium tumefaciens, 371-72,376-77
AIDS, 13, 276, 5024
Alberts, B., 234, 252
Albinism, 33, 34, 37,97-98
Alcoholism, 103—4
Alkaptonuria, 37, 38, 582
Allele. See also Allelic frequency; Allelism
classical genetics and, 9
dominant and recessive traits, 18
Hardy-Weinberg equilibrium, 558-59
lethal-equivalent, 561
multiple, 25-26, 558-59
Allelic exclusion, 495
Allelic frequency. See also Allele
Hardy-Weinberg equilibrium, 553-54, 555,
561-62, 56667
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heterozygote advantage, 584
mutational equilibrium, 572-73
selection-mutation equilibrium, 581
Allelism, 379, 354. See also Allele
Allium cepa. See Onion
Allolactose, 407, 408, 409
Allopatric speciation, 592, 592, 594
Allopolyploidy, 198
Allosteric protein, 409
Allotypes, 493
Allozygosity, 561
Alternate segregation, 184
Alternative energy, and biotechnology, 398
Alternative splicing, 271-72
Altman, Sidney, 265, 268
Altruism, and sociobiology, 14, 603-5, 600,
607-8
Alu family, 459
American Red Cross, 26
Ames, Bruce, 332
Ames test, for carcinogens, 332
Amino acids
experimental methods and sequencing of,
284-86
mutations, 313
proteins and structure of, 282
rate of evolutionary change and sequences
of, 601-602, 603
RNA and, 12, 281
sequence of dihydrofolate reductase, 573
Aminoacyl site (A site), 292
Aminoacyl-tRNA synthetases, 257, 286, 287
ampC gene, 389
Amphidiploids, 198
Ampicillin, 427
Anagenesis, 590
Anaphase, of mitosis, 52, 54, 56, 57
Anaphase A and anaphase B, 54
Anaphase I, and meiosis, 59, 60, 62
Anaphase-promoting complex (APC), 51
Anemia. See Thalassemia
Aneuploids and aneuploidy, 83, 190, 192-97
Anfinsen, Christian, 303
Angelman syndrome, 524
Angiogenesis, 492
Angiosperms, 64
Animal Dispersion in Relation to Social
Bebavior (Wynne-Edwards, 1962),
603—4
Animals. See also Cattle; Mouse; Sheep
life cycle, 47
meiosis, 63—-64
polyploidy, 198-99
vectors and cloning, 371
Antennapedia complex (ANT-C), 478
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Antibiotics and antibiotic resistance. See also
Drug resistance
antibacterial mechanisms, 753
Chlamydomonas, 517—-18
composite transposons, 427
mitochondrial protein synthesis, 515
resistance plasmids, 523
translation and, 294-95
Antibodies
ABO blood group system, 25
definition of, 492
diversity of, 494-97
molecular genetics and, 13
Anticoding strand, of DNA, 249
Anticodons, 256, 258, 309. See also Codons
Antigens, 25, 492
Antimutator mutations, 338
Anti-oncogenes, 13, 485
Antiparallel strands, of DNA, 218
Antirepressor, 421
Antirrbinum majus (Snapdragon),
35-306, 484
Antisense RNA, 431
Anti-sigma factor (AsiA), 430
Antiterminator protein, 420
AP endonuclease, 341, 354
Apolipoprotein-B (apoB) gene, 275
Apoptosis, 484
Apple maggot fly (Rbagoletis pomonella), 593
Arabidopsis thaliana (Meadow weed)
dwarf form of, 373
flower formation, 482—83
methylation of DNA, 466—67
study of plant genetics and, 372
Arabinose, 435
Arberg, W., 4, 359
Archaea, 149
Armillaria bulbosa (fungus), 441
Aromatic amines, 492
Arsenic, 492
Asbestos, 492
Ascaris spp., 50, 87
Ascopores, 123
Ascus, 123
AsiA (anti-sigma factor), 430
Aspartate transcarbamylase, 433, 434
Aspergillus nidulans (fungus), 132
Assignment test, 136—37
Assortative mating, 554, 560
Aster, 53
Asthma, 545
Ataxia-telangiectasia, 484
Attenuator-controlled system, of gene
expression, 415-18
Attenuator region, 415
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Attenuator stem, 416

Autogamy, 519, 520, 521

Autonomously replicating sequences
(ARS), 239

Autopolyploidy, 198

Autoradiography, and DNA replication,
222-24

Autosomal dominant inheritance, 102, 104

Autosomal linkage, 134

Autosomal recessive inheritance, 102

Autosomal set, 84

Autosomes, 83

Autotrophs, 150

Autozygosity, 561, 564

Auxillary factors, and introns, 271

Auxotrophs, 150

Avery, Oswald, 4, 154, 209

AZT, 504
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Bacillus, 149
Bacillus subtilis (soil bacterium)
DNA-RNA complementarity, 247
gene transcription, 253
transformation and transformation
mapping, 155, 156-57, 172
trp oepron, 417,418
Bacillus thuringiensis (Bt), 398
Bacitracin, 753
Backcross, 22
Back mutations, 327
Bacteria. See also Escherichia coli;
Prokaryotes
antibiotic resistance, 294-95
cultivation of, 150-51
genetic research and, 149-50
life cycle, 64
phenotypes of, 151-54
recombinant DNA technology, 349-51
sexual processes in, 154—62
size of cells, 441
Bacterial artificial chromosomes (BACs),
393,395
Bacterial lawn, 151
Bacterial viruses, 66, 149—-50. See also Viruses
Bacteriophages
genetic research and, 8, 149-50
life cycle of, 163—-65
sexual processes in, 154—-62
transduction, 165—-68
Balaenoptera musculus (Blue whale), 441
Balbiani, E. G., 449
Balbiani rings, 449
Baltimore, David, 276
BamHI restriction endonuclease, 360
Barr, M., 90
Barr body, 90
Bar system, 185-86, 188
Basal bodies, 52
Base excision repair, 340—41
Base flipping, 341
Basic/helix-loop-helix/leucine zipper,
480, 481
Bates, H. W., 604
Batesian mimicry, 604, 605
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Bateson, William, 21
B-cell chronic lymphocytic leukemia, 485
B DNA, 219, 220
Beadle, George, 10, 38—39
Beagle (ship), 589
Bean (Phaseolus vulgaris), 541. See also
Broad bean
Behavioral genetics, human, 547. See also
Sociobiology
Bennett, J. C., 494
Benzer, Seymour, 318, 320, 321, 322-23, 324
Benzine, 492
Berg, Paul, 4, 370, 383
Bertram, E., 90
Bgll restriction enzyme, 360
Bicoid gene, 472,474,475
Binary fission, 519
Binomial expansion, 73
Binomial theorem, 72
Biochemical genetics, 37—-39
Bioinformatics, 396
Biolistic transfer, 374, 375
Biological containment, 370—71
Biological species concept, 590
Biomedical applications
AIDS and retroviruses, 502—4
Ames test for carcinogens, 332
antibiotics and antibiotic resistance,
294-95
of multiple-stranded DNA, 221, 222
of prions, 213
Biometrics, 534—-35
Bithorax gene, 478, 479
Bivalents, and meiosis, 58
Blackburn, Elizabeth H., 454, 455
Blastoderm, 470
Blobel, Gunter, 301
Blood coagulating factor III, 736
Blood pressure, and concordance, 546
Blood transfusions, 26
Blood types
Hardy-Weinberg equilibrium, 557, 558, 559
migration, 573-74
phenotypes, 25-26, 32
Blunt-end ligation, 363—64
Boa constrictor (Constrictor constrictor), 50
Bobbed gene, 87,96
Bodmer, W., 562
Body plan, 471-75
Bolivar, E, 363
Bos taurus. See Cattle
Bottlenecks, genetic, 576-77
Bounty (ship), 576
Bouquet stage, 56
Boveri, Theodor, 3
Boyer, H., 360
Branch migration, 348, 350
Brassica oleracea (cabbage), 198
Breakage-fusion-bridge cycle, 178
Breakage-and-reunion process, 347
Breast cancer, 390, 391, 392, 546
Brenner, Sydney, 325, 483
Brewer, B., 252
Bridges, Calvin B., 84, 121, 199
Britten, Roy J., 457-58
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Broad bean (Vicia faba), 50

Brody, E., 268

Broker, Thomas, 265, 266

Brower, L., 604

Brown, Robert, 3

Buoyant density, of DNA, 451, 452, 514
Burkitt’s lymphoma, 485

Burt, Cyril, 546

Bush, Guy, 592

Butterflies, and mimicry, 604, 605

Cabbage. See Brassica oleracea
Cactus ground-finch (Geospiza scandens),
588,595
Cactus protein, 467
Caedobacter conjugatus (kappa particle), 521
Caedobacter taeniospiralis (kappa particle),
520,522
Caenorbabditis elegans (Roundworm)
genetic control of development, 483—84
genome sequencing, 396
Cairns, John, 222-24, 339
Calculus of genes, 606
Cameleo pardalis. See Chameleon
Cancer. See also Breast cancer
Ames test for carcinogens, 332
environmental causes of, 492
gene expression, 484
gene mapping, 390, 391, 392
mutational nature of, 484—-87, 506
recombinant DNA technology, 13
viral nature of, 487-92, 506
Cancer-family syndromes, 484—85
Cannabalism, and kuru, 213
Cap, and eukaryotic transcription, 265
Capsids, 149
Capsomeres, 149
Carcinogens
Ames test, 332
environmental causes of cancer, 492
Carcinomas, 484
Carpel whorl, 479, 482
Cassette mechanism, 469
Cat, tortoiseshell, 91, 95
Catabolite activator protein (CAP), 412-13
Catabolite repression, 412—13
Catostomus clarki (fish), 599, 600
Cat’s eye syndrome, 195
Cattle (Bos taurus), 66, 543
Cavalli-Sforza, L., 562
C-bands, 451, 452
CCRS5 protein, 502
Cdc2 gene, 50-51
CD4 protein, 502
Cech, Thomas, 265-66, 268
Celera Genomics, 396
Cell. See also Meiosis; Mitosis
chromosomes and complements of, 48—49
daughter cells, 49, 57
diploid cells, 9, 48
disomic cells, 197
eukaryotic compared to prokaryotic, 440
expression of foreign DNA and eukaryotic,
372-75
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F cells, 160, 161
follicle cells, 470, 474
haploid cells, 9, 48
helper T cells, 502
mitosis and lymphocytic cells, 75
monosomic cells, 190
nullisomic cells, 190
nurse cells, 470
pole cells, 470
size of, 441
sperm cells, 63
totipotent cells, 469
trisomic cells, 190
upregulation of growth, 487
Cell cycle, 50-51
Cell-free system, 306
Cellular immunity, 492
Centimorgan, 111
Central dogma, of genetic information, 244,
275-76
Centric fragment, 178
Centrioles, 52—-53
Centromeres, 48, 453, 454
Centromeric breaks, 185
Centromeric fission, 185
Centrosome, 52, 53
Chain-terminating dideoxy nucleotides, 383—84
Chameleon (Cameleo pardalis), 2
Chaperone proteins, 303
Chaperonins, 303
Chapeville, E, 287
Chargaff, Erwin, 216
Chargaff’s ratios, 216
Charon phages, 360, 363
Chase, Martha, 209-10
Checkpoints, and cell cycle, 51
Cheetah (Acinonyx jubatus), 552
Chemical method, of DNA sequencing,
383,390
Chemical mutagenesis, 330-31, 336-37
Chemiluminescent techniques, 367
Chiasmata, 59
Chicken. See also Poultry
epistatic interactions and phenotype of, 37
genotypic interactions and combs of,
30-32, 34
sex-linked traits, 96, 98
Chimeras, 190
Chimeric plasmid, 360
Chirality, on amino acid, 281
Chironomus pallidivittatus (midge), 449
Chironomus tentans (midge)
chromosome puffs, 449, 450
messenger RNA, 300
Chi site, 350
Chi square analysis, 76-77,79, 557, 558, 567
Chlamydomonas reinbhardi (green alga),
517-18
Chloramphenicol, 294, 515
Chloroplasts, and cytoplasmic inheritance,
515-18
Chondrodystrophy, 582
Chorthippus parallelus. See Grasshopper
Chow, Louise T., 265, 266
Chromatids, 52, 67
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Chromatin
definition of, 48
higher-order structure of, 448
nucleosome structure, 443—44
types of in eukaryotic chromosomes, 453
Chromatin assembly factors, 444
Chromatin remodeling, 446, 465
Chromatosome, 443
Chromium, 492
Chromomeres, 48
Chromosomal banding, 134, 451-53
Chromosomal breaks, 178-85, 200
Chromosomal maps. See also Mapping
of Drosophbila melanogaster, 121, 122,
169-71
of humans, 132—-40
Chromosomal painting, 486
Chromosomal rearrangements, in humans,
186-90
Chromosomal theory, 3—4, 66
Chromosome
attachment point, 48
cancer and defects in, 484, 485
chromatids compared to, 67
combinations of maternal and paternal in
gametes, 67
complements of cell, 48—49
cytogenetics and variations in structure of,
178-90
cytological crossing over, 120—22
definition of, 154
Down syndrome, 177
eukaryotic, 440-61, 462
sex determination, 83
species and numbers of, 49-50
three-point cross, 119
two-point cross, 111, 114
Chromosome jumping, 390-91
Chromosome number, 190—-99
Chromosome puffs, 449—50, 462
Chromosome walking, 390-91, 392
Chronic myelogenous leukemia, 485
Chronic wasting disease, 213
Chymotrypsin, 284
Cigarettes, and cancer, 492
Cis-acting mutants, 411
Cis configuration, 111
Cis-dominant mutation, 411, 412
Cis-trans arrangement, and X linkage, 133
Cis-trans complementation test, 318
Cistron, 318
Cladogenesis, 590, 592—-94, 595
Clamp-loader complex, 232
Classical genetics, 4-5, 9-10, 66
Classical linkage maps, 393
Cleft lip, 545
Clinal selection, 600
Clonal cancers, 484
Clonal evolution theory, of cancer, 484
Clones and cloning. See also Recombinant
DNA technology
assignment test, 137
benefits from, 397-98
chromosome location of gene, 141
ethical debate on, 374-75
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particular genes, 364—-66
probing for cloned gene, 368-77
restriction enzymes, 360-61
of sheep, 1
Clubfoot, and concordance, 546
C-myc gene, 490
Coal products, as carcinogens, 492
Coccus, 149
Coding strand, of DNA, 249
Codium (green alga), 515
Codominance, 23
Codon library, 602—3
Codon preference, 431
Codons. See also Anticodons
common and alternative meanings of, 377
synthetic, 306—7
transcription, 11-12
transfer RNA, 256
wobble hypothesis, 307-8, 309
Coefficient of coincidence, 118
Coefficient of relationship, 605-6
Cohen, S., 360
Cohesin, 53
Coiling, direction of in snails, 509—10, 525
Cointegrate state, of transposition, 428
Colicins, 522-23
Colinearity, and mutations, 32425
Collins, Francis S., 358
Colony morphology
bacteria, 151
fungi, 124
Color. See also Pigment and pigmentation;
Skin color
flowers and inheritance of, 23, 37
metabolic pathways, 36
mouse and genotypes, 33—34
multilocus control of in wheat, 531-33
proplastids and variegation in plants, 516
Color blindness, 133
Col plasmids, 522-23
Columba livia. See Pigeon
Combinatorial control, 264—65
Comings, David E., 452
Common ancestry, 560—-61
Comparative studies, 8
Compensasome, 94
Competence factor, 155
Complement, 492
Complementarity
DNA-RNA hybridization, 246—47
double helix of DNA, 11
Complementary DNA (cDNA), 365-66
Complementation, and mutations, 318—19
Complementation groups, 321
Complete linkage, 115
Complete medium, 150
Complementarity, and structure of DNA,
218,219
Complementation matrix, 320, 323
Component of fitness, 577
Component numbers, and transfer RNA,
281,286
Composite transposons, 427
Computer programs, and population genetics,
583-84
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Concordance, among twins, 546

Condensin, 444

Conditional-lethal mutant, 150, 327-28

Confidence limits, 74

Congenital malformations, and inbreed-
ing, 562

Congenital heart disease, 545

Conjugation, 154, 157, 158, 161

Consanguineous degrees, of relationship, 99

Consensus sequence, 248

Conservative replication, of DNA, 220

Conserved sequence, 248, 277-78

Constitutive heterochromatin, 452—53

Constitutive mutants, 410—12

Constitutive puffs, 450

Constrictor constrictor. See Boa constrictor

Containment, and recombinant DNA technol-
ogy, 370-71

Contigs, 393, 394, 395

Continuous replication, of DNA, 225

Continuous variation, 17, 531, 533

Control, and experimental design, 6

Controlling elements, and transposons, 468

Corepressor, 414

Corey, R. B., 206

Corn. See Zea mays

Correlation and correlation coefficient,
539-40

Correns, Carl, 4, 17

Cotransduction, 166, 167

Coulson, Alan, 383

Coupling, of alleles, 111

Covariance, 539-40

CpG islands, 524

Creationism, 591

Creighton, Harriet, 120-22, 123

Crick, Francis, 4, 10, 11, 205, 215, 216, 244,
272,276,304, 328, 330

Cricket (Gryllus domesticus), 50

Cri du Chat syndrome, 188-90

Crisscross pattern of inheritance, 96

Critical chi-square, 76

Cro-gene product, 423

Crossbreeding, 17

Cross-fertilization, 17-18

Crossing over, and meiosis, 58—59

Crossover suppression, 179-80

Crow, James, 88, 533, 534, 562

Crown gall tumor, 371, 372, 377

C-sis oncogene, 491

Cucurbita pepo. See Summer squash

Cultivation

of bacteria, 150-51
of viruses, 151

CURLY LEAF gene, 483

CUX family, of codons, 309

C-value paradox, 457

Cyanobacteria, and introns-early hypothesis of
exon shuffling, 274

Cyclic AMP (CAMP), 412—13

Cyclin, 50-51

Cyclin-dependent kinase (CDK), 50

Cyclosome, 51

Cysteines, 152,283

Cystine, 283
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Cystic fibrosis, 13

Cytogenetics. See also Molecular genetics
chromosomal structure, 178—-90
chromosome number, 190-99
definition of, 178

Cytokinesis, 47, 49-50

Cytological crossing over, 120-22, 123

Cytoplasmic inheritance. See also Inheritance
chloroplasts, 515-18
definition of, 509
infective particles, 518—22
mitochondria, 511-15
prokaryotic plasmids, 522—24

Cytosine, 213,215

Cytotoxic T lymphocytes, 492

D

Damage reversal, and DNA repair, 340
Danaus plexippus. See Monarch butterfly
Danna, K., 359
Darnell, J., 273
Darwin, Charles, 3, 4, 5, 13, 17, 589, 594
Dauermodification, 509
Daughter cells, 49, 57
Davies, David, 221
DDT, resistance to in Drosophila, 533—34,
535,540
Dean, D., 252
Deer mouse (Peromyscus maniculatus), 92
Degenerate code, 307
Degrees of freedom, 76, 79
Delbriick, Max, 4, 163, 164, 316, 317
Deleted in colorectal cancer (DCC) gene, 491
Deletion chromosome, 178, 179
Deletion mapping, 321-23
Deletions, and mutations, 336—37
Demes, 553
Denaturation studies, of DNA, 218
Denominator elements, 85
Density-gradient centrifugation, 221
Depauperate fauna, 594
Depression, and heritability, 545
Derepressed operon, 414
Dervan, P, 221
Deterministic population size, 574
Development
definition of, 469
gene expression and patterns, 469—84
hemoglobins and human, 459-61
Diabetes mellitus, 545
Diakinesis, 56
Dicentric chromosome, 178, 179
Dictyotene stage, of meiosis, 64
Dideoxyinosine, 504
Dideoxy method, of DNA sequencing,
383-86, 390
Dideoxynucleotides (dd), 38485
Diener, Theodor, 272
Dihybrids, 26, 30, 33, 36
Dihydrofolate reductase, 513
Dimerization, 340
Dioecious flowers, 87
Diploid cells, 9, 48
Diploid mapping, 110-11, 114-22
Diplonema, 56
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Directed mutation, 339
Directional selection, 577-78
Disassortative mating, 560
Discontinuous DNA replication, 225, 227
Discontinuous variation, 17,531
Discrete generations, 556—57
Disomic cells, 197
Dispersive replication, of DNA, 220
Disruptive selection, 578, 579
Dissortative mating, 554
Disulfide bridge, and cysteines, 283
Dizygotic twins, 546
D-loop model, of DNA replication, 238, 239
DNA. See also Complementary DNA; Mito-
chondrial DNA; Mutation; Repetitive
DNA,; Satellite DNA; Transcription;
Translation; Triplex DNA; Z DNA
alternative forms of, 219
biologically active structure, 214—15
chemistry of, 211-19
cloning and creation of, 364—-66
computer-generated images, 204, 315
control of proteins, 205—-7
denaturation studies, 218
double helix structure, 10—11, 206—7,
216-18
enzymes and, 218—19
eukaryotic cells and expression of foreign,
372-75
eukaryotic chromosome and arrangement
of, 440—42
genomic library, 366
location of, 208-9, 219
methylation of, 466-67
misalignment mutagenesis, 337
normal and tautomeric forms of bases,
328,329
partitioning of, 238
phage labeling, 209-10
plasmids, 357
protein motifs of recognition, 480—-81
RecA protein, 345
recombinant DNA technology, 12—13,
347-51, 352
repair, 339-46, 348
replication of, 207, 219, 220-39, 382
translation, 276
transcription, 246-55, 260-75
transformation, 155, 156, 209
variation, 602—-3
X-ray crystallography, 215-16
DNA-DNA hybridization, 457-58
DNA fingerprints, 381, 382. See also Finger-
prints
DNA glycosylases, 340—41
DNA gyrase, 236
DNA helicase, 230
DNA ligase, 227-29
DNA polymerase, 225, 227, 229, 230
DNA-RNA hybridization, 246—47
DNA sequencing, 383-90
DNA tumor viruses, 371
Docking protein (DP), 301
Dominance and dominant traits
heterozygotes and homozygotes, 22—23
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Mendel’s experiments, 18, 719
pedigree analysis, 99, 102
Doolittle, W. E., 273
Dorsal gene, 466, 467
Dosage compensation, 90-95
Dot blotting, 368
Doublebar gene, 185-86, 188
Double breaks, in chromosome, 179
Double crossovers, 117,118
Double digests, and restriction mapping,
379-80
Double helix, structure of DNA, 10—11,
206-7,216-18
Double-strand break model, of recombination,
347-49, 365
Double-strand break repair, 344
Double-stranded DNA, 221, 225
Double transformation, 157
Douglas, L., 30
Down, John Langdon, 192
Downstream direction, of DNA transcrip-
tion, 249
Downstream promoter element (DPE), 262
Down syndrome, 177,192-94, 546
Dreyer, W. J., 494
Drosphila ananassae, 182—84
Drosophila melanogaster (fruit fly)
allelism, 354
chromosomal breaks, 200
chromosomal map, 121, 122, 169-71
chromosome number, 50
chromosome puffs, 450
complementational analysis, 319, 320
DDT resistance, 533-34, 535, 540
development, 469-79
diagram of chromosome 2, 9
disruptive selection, 578, 579
dosage compensation, 94-95
duplications of chromosomal segments,
185-86
epistasis, 33
gene mapping, 396
generation interval, 66
genic balance, 84-85
geotactic response, 541, 542
giant banded chromosomes, 449
giant salivary gland chromosome, 119-20,
179,439, 455
gynandromorph, 792
heterozygosity, 599
homeobox genes, 482
infective particles, 522
inversion, 180, 181
linkage groups of, 110
as model organism, 8, 65
mutants and mutations, 24
nomenclature, 23—24
nondisjunction, 190, 191
nuclease-hypersensitive sites of DNA, 446
nucleolus, 260
population genetics, 566—67
realized heritability, 543
satellite DNA, 452
scanning electron micrograph of, 709
sex determination, 87
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sex-linked inheritance, 95-96, 103, 104
size of chromosome, 441—-42
testcrossing of, 110—11, 114-16, 118-20,
140-41
twin spots, 7132
unequal crossing over, /88
Drosophila pseudoobscura, 596, 599
Drug resistance. See also Antibiotics and
antibiotic resistance
bacteria and, 153
fungi and, 124
Drug sensitivity, 154
Duffy blood group, 134
Duplications, of chromosomal segments,
185-86
Dusts, as carcinogens, 492
Dyad chromatid pair, 59
Dynein, 52
Dysplasia, 491
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Ectoderm, 470
Edman method, 284—-85
Edward syndrome, 194, 195
Ehrman, Lee, 597
Eicher, Eva, 86
Eichwald, Ernst, 85
Either-or rule, 72
Electrophoresis
evolution and empirical data, 14, 553
experimental methods, 92-94
glucose-6-phosphate dehydrogenase
system, 91
polymorphisms, 14, 598
Electroporation, 374
Ellis, J., 303
Elongation, and translation, 288, 292-93, 296
Elongation complex, 262—63, 264
Elongation factors (EF-Ts and EF-Tu), 292, 293
Eldredge, N., 594
Encephalopathies, and animal diseases, 213
Endoderm, 470
Endogenote, 159
Endomitosis, 119-20
Endonucleases, 226, 334
Endosomic vesicles, 500
Endotoxins, 398
Energy cost
of protein biosynthesis, 313
of translation, 297
Energy industry, and biotechnology, 398
Enhancers, and transcription, 263
Enbancer of zeste gene, 483
Enriched medium, 150
Env (envelope) gene, 503
Environment
carcinogens, 492
evolutionary role of sexual reproduction, 88
induced versus inherited traits, 509
phenotypic distributions, 533, 534
Environmentally induced puffs, 450
Enzymes
active site, 206, 208
classical genetics, 10
DNA and control of, 218—19
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DNA repair in E. coli, 348
DNA replication in E. coli, 231
Tay-Sachs disease, 23
three-dimensional structure, 206—7
Enzymology, of DNA replication, 225-38
Eosinea gene, 35-36
Epbestia kiitbniella (flour moth), 510,571
Epidemiology, of AIDS, 502—3
Epistasis, 32-37, 40—-41
Epstein, R. H., 296
Epuliscium fishelsoni (bacteria), 441
Equational division, 60
Erythromycin, 753, 515
Escherich, Theodor, 149
Escherichia coli. See also Bacteria
autoradiography of DNA, 223
conditional-lethal mutants, 328
conjugation, 157, 158
DNA repair, 348
DNA replication in, 231, 233, 238
DNA-RNA hybridization, 246
F factor, 161
fine-structure mapping, 321
gene expression, 406—12, 435-36
generation interval, 66, 149
genetic variation, 316
heat shock proteins, 430
host-range mutations, 163
lacZ gene and directed mutations, 339
medium for cultivation, 750
as model organism, 8
nucleotide excision repair, 341
N-formyl methionine and protein syn-
thesis, 288
nucleolus, 278
phage \, 420
pili, 159
plasmids and cloning, 357,361
promoter of ribosomal RNA gene,
rrnB, 249
recombinant DNA techniques, 13
ribosome, 257
RNA polymerase, 250
scanning electron micrograph, 748
T4 bacteriophage, 405
transduction experiments, 168, 172
transformation, 155
tRNAs for methionine, 289
Essay on the Principle of Population, An
(Malthus, 1798), 589
Ethics, and genetics
cloning, 374-75
evolution, 590-91
human behavioral genetics, 547
human genome sequencing, 397
Lysenko affair, 6—7
recombinant DNA technology, 370-71
sociobiology, 606
Euchromatin, 48, 452
Eugenics, 547
Eukaryotes
chromosome, 440-61, 462
clones and cloning, 369-70
control of transcription, 465-69
daughter cells, 49
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Eukaryotes—Cont.
DNA replication, 231-32, 238—39
DNA transcription, 260-75, 278
foreign DNA, 372-75
gene expression, 12
initiation factor, 290
life cycle, 64
nucleotide excision repair, 343
prokaryotes compared to, 47, 261-62,
298, 440
size of cells, 441
Eukaryotic vectors, 369—-70
Euploidy, 197-98
Eusocial hymenoptera, 606
Even-skipped gene, 476,477
Evolution
Darwinian, 5, 589, 590-91
DNA synthesis, 228—-29
genetic code, 311-12
hemoglobin genes, 460
homeotic control, 479
imprinting, 524
intron function, 272-74
inversions, 182—84
mutations, 339
population genetics, 553
proto-oncogenes, 491
reproductive isolating mechanisms, 607
sexual reproduction, 88—89
sociobiology, 603—-6
speciation, 589-94, 595
supergenes, 181
transposons, 429—-30
Evolutionary genetics, 4, 5, 13—14
Evolutionary rates, 601, 603
Ewing’s sarcoma, 485
Excisionase, 418
Excision repair, 340—46
Exogenote, 159
Exons, 265
Exon shuffling, 272-74
Exonucleases, 226—-27
Experimental design, 74
Experimental methods
adaptive mutations, 339
amino acid sequencing, 28486
chromosomal painting, 486
computer program for allelic equilibrium
under heterozygote advantage, 583—84
gene sequencing, 388—-89
high-speed chromosomal sorting, 444—45
inversions and evolutionary sequences,
182-84
in vitro site-directed mutagenesis, 333-35
lethal equivalents, 562
mapping of quantitative trait loci, 537-38
mimicry, 604
polymerase collisions, 252
protein motifs of DNA recognition, 480—81
size of cells, 441
transcription in real time, 250-51
viroids and introns, 272-73
Expression vectors, 369
Expressivity, of phenotype, 97, 98
Extrachromosomal inheritance, 509
Eye color, and concordance, 546
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Facioscapular muscular dystrophy, 582
Factorials, 72
Familial Down syndrome, 193-94
Familial insomnia, 213
Family tree, 98-99
Fate map, 471
F cells, 160, 161
F-duction, 161
Fecundity selection, 577
Feedback inhibition, and posttranslational
control, 433
Felsenfeld, Gary, 221
Female-lethal gene, 85
Fertility factor (F factor), 158—59
Fetus, human
hemoglobin, 460
inbreeding and death rates, 562
Rh locus and maternal incompatibility, 582
F factor, 161, 162
Field mouse. See Peromyscus polionotus
Filial generation, 18
Fine-structure mapping, 320—-23
Fingerprints, heritability of human, 544, 545.
See also DNA fingerprints
First-division segregation (FDS), 128—29, 130
Fisher, Ronald A., 4, 13, 553, 604
Fitness, and natural selection, 577, 585,
605-6. See also Survival of the fittest
5-bromouracil (5BU), 331
5’ untranslated region (5’ UTR), 291
Flemming, W, 3
Floral induction, 479, 482
Floral meristem, 479
Floral-meristem identity genes, 483
Flow cytometry, 445
Flowers. See also Plants
genetic control of development, 479,
482-83
inheritance of color, 23, 37
sex determination, 87, 90
Flow karyotype, 444
Fluctuation test, 316-17, 318
Fluorescent in situ hybridization (FISH), 486
FMR-1 gene, 187-88
Fokker-Planck equation, 575
Follicle cells, 470, 474
Follicular lymphoma, 485
Food processing, and biotechnology, 398
Footprinting, 248
Ford, Edmund B., 596
Forensics, and DNA fingerprint, 381
Four o’clock plants (Mirabilis jalapa), 23,517
Founder effect, 576
Four-stranded DNA, 221
F-pili, 159
Fraenkel-Conrat, H., 210-11
Fragile site, of chromosome, 490
Fragile-X syndrome, 186—88
Fragment length polymorphisms (RFLPs), 537
Frameshift, and genetic code, 304—5
Frameshift mutation, 326-27, 338
Franklin, Rosalind, 205, 215
FrdC gene, 389
Free energy of activation, 205
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Frequency-dependent selection, 597
Fruit fly. See Drosophbila melanogaster
Functional alleles, 318, 320
Fundamental number (NF), 185
Fungi
haploid mapping, 123
heterokaryon test, 509
phenotypes, 124
size of cells, 441
Furberg, S., 206
Fushi tarazu gene, 477
Futch, David, 182—-84

G

Gag (group antigen gene), 503
B-Galatosidase, 406, 407
B-Galatoside acetyltransferase, 406
B-Galatoside permease, 406
Galapagos Islands, 594
Gallo, Robert C., 502
Galton, Francis, 535, 547
Gametes
combinations of chromosomes in, 67
meiosis, 55
rule of independent assortment, 27
rule of segregation, 18
Gametic selection, 577
Gametophyte, 64
Gancylovir, 376
Gap genes, 475
Garden pea (Pisum sativum)
chromosome number, 50
classical genetics, 9
independent assortment, 27
Mendel’s experiments, 17—18, 65
phenotypic and genotypic ratios of
dihybrid, 32
Garrod, A. E., 37
Gastrulation, 470
G-banded chromosomes, 134, 138-39, 451
Gehring, Walter J., 478
Gene. See also Gene expression; Gene
mapping; Gene order
classical genetics, 9
HIV and, 503—4
segregation, 18
Gene amplification, 459
Gene cloning. See Clones and cloning; Recom-
binant DNA technology
Gene conversion, 351
Gene expression. See also Transcription;
Translation
cancer, 484—92
catabolite repression, 412—13
immunogenetics, 492—501
inducible system, 406—12, 435
lytic and lysogenic cycles in phage \,
418-24
operon model, 12, 406, 408, 418
patterns in development, 469—84
posttranslational control, 433
transcription factors, 430
translational control, 430-33
transposable genetic elements, 425-30
trp operon, 41318
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Gene family, 458-59
Gene flow, 592
Gene mapping. See also Mapping
human mitochondrial chromosome, 572
phage \, 419
sequencing of human genome, 390-97
Gene order
haploid mapping, 129-32
Hfr strains, 162
three-point cross, 118
two-factor cotransduction, 167
Gene overlap, 388—-89
Gene pool, 555
General interval, 66
Generalized transduction, 166
General transcription factors, 262, 263
Generation time, 556-57
Gene therapy, 397
Genetically modified crops (GM crops), 371
Genetic code
breaking of, 305
DNA control of enzymes, 218—-19
evolution and, 311-12
overlap and punctuation of, 305, 306
synthetic codons, 306—7
synthetic messenger RNAs, 306
triplet nature of, 304-5
universality of, 308—11
wobble hypothesis, 307-8
Genetic diseases
gene therapy, 397
hemoglobins, 460-61
imprinting, 524
inbreeding, 562
mitochondrial inheritance, 514—15
Genetic drift, 555, 575-76, 585
Genetic engineering. See Recombinant DNA
technology
Genetic fine structure, 317-24
Genetic load, 597
Genetic polymorphism, 596
Genetics. See also Biomedical applications;
Cytogenetics; Ethics; Experimental
methods; Heredity; Inheritance;
Molecular genetics
bacteria and bacterial viruses and research
in, 149-50
classical, evolutionary, and molecular, 4-5,
9-14
definition of, 3
fruit flies and colon bacteria as subjects of
experiments, 7-8
history of, 3—4
Nobel laureates, 113—14
scientific method, 5-7
techniques of study, 8
Genetic variation, 316, 596-603
Genic balance, in Drosopbila, 84—85
Genome
electrophoresis and sampling of, 598
HIV-1, 504
mapping, 110
mitochondrial, 512
sequencing of human, 390-97
Genomic equivalence, 469
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Genomic library, 366, 367
Genomics. See also Recombinant DNA
technology
benefits of cloning, 397-98
DNA sequencing, 383—-90
polymerase chain reaction, 381-83
probing for cloned gene, 368-77
prokaryotic vectors, 360—66
restriction endonucleases, 359—60
restriction mapping, 377-81
southern blotting, 366—68
Genophore, 154
Genotypes
evolutionary genetics, 14
genotypic interactions, 30-37
independent assortment, 27
pedigree analysis, 97-98
segregation, 18, 21
transposition, 429-30
Genotypic interactions, 30—-37
Geochelone elephantopus vanderburgh. See
Giant land tortoise
Geospiza fortis (Ground finch), 590-91, 595
Geotactic response, 541, 542
Gerald, Park, 197
Gerstmann-Straussler-Scheinker syn-
drome, 213
Giant gene, 476
Giant land tortoise (Geochelone elephantopus
vanderburgh), 529
Giant salivary gland chromosomes, 119-20,
179,439, 455
Giemsa stain, 451
Gilbert, Walter, 27273, 274, 383, 390, 412
B-Globin gene, 367-68
Globin gene family, 459-61
Glucose-6-phosphate dehydrogenase (G-6-PD),
90-91
Glycolytic pathway, 70
Goodfellow, Peter, 86
Gooseberry gene, 477
Gould, Stephen J., 594
Grandfather method, and X linkage, 132-33
Grant, B. & P, 590
Grasshopper (Chorthippus parallelus), 59
Green fluorescent protein, 377
Griffith, E, 154, 209
Ground finches, of Galapagos Islands, 588,
590-91, 594, 595
Ground squirrels, 606
Group I and Group II introns, 266
Group selection, 603—4, 606
Grunberg-Manago, M., 306
Gryllus domesticus. See Cricket
G-tetraplex, 456, 457
Guanine, 213,215
Guide RNA (gRNA), 275
Gurken gene, 474-75
Gynandromorphs, 191, 192

H

Haemanthus katherinae, 53, 54
Haemophilus influenzae, 396

Hair color, and concordance, 546
Hairless mutation, of Drosophila, 24
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Haldane, ]. B.S., 4, 13,553
Hall, B., 246
Hamilton, W. D., 605-6
Hammerhead ribozyme, 266, 270
Hamster, chromosome of, 448
Handedness (left or right), and concor-
dance, 546
Haploid cells, 9, 48
Haploidiploidy, 606
Haploid mapping, 122—-32
Hard selection, 597
Hardy, G. H., 13,553
Hardy-Weinberg equilbrium
alleleic frequencies, 553—-54
definition of, 553
extensions of, 558—59
generation time, 556—57
migration, 573
multiple loci, 559—60
mutation, 572, 573
natural selection, 555
proof of, 555-56
random mating, 55455, 560
selection models, 578
small population size, 574
testing for fit of, 557-58
HAT medium, 135
Heart disease, congenital, 545
Heat, and transversions, 336
Heat shock proteins, 249-50, 430
Helicase II, 342
Helix-turn-helix motif, 480
Helper T cells, 502
Hemizygous genes, 96
Hemoglobin
human development, 459-61
sickle-cell anemia, 39
Hemophilia, 95, 100—-102
Heredity, chromosomal theory of, 66. See also
Genetics; Inheritance
Heritability. See also Inheritance
measurement of, 544—45, 548
partitioning of variance, 543—44
realized, 542—-43
Hermaphrodites, 191
Hershey, A. D., 209-10
Hertwig, O., 3
Heterochromatin, 48
Heteroduplex DNA, 351, 352
Heterogametic chromosomes, 83
Heterogeneous nuclear mRNAs (hnRNAs), 265
Heterokaryon test, 134, 509
Heteromorphic chromosome pair, 49, 83
Heteroplasmy, 511
Heterothallic mating type, 469
Heterotrophs, 150
Heterozygote advantage, 582, 58384, 596-97
Heterozygotes, 21, 22-23
Heterozygosity, 564—65, 599
Heterozygous DNA, 351
Hexoseaminidase-A, 23
Hfr strains, 158-59, 160, 161, 162
High-speed chromosomal sorting, 444—45
Hindll restriction enzyme, 360
Histocompatibility Y antigen (H-Y antigen), 85
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Histone acetyl transferases (HATSs), 446
Histone genes, 459
Histone proteins, 443
Histones, composition of, 447
History, of genetics, 3—4, 17, 28-29, 30-31, 47
HIV, and genes, 503—4. See also AIDS
Ho, David, 504
Hogness box, 262
Holandric traits, 95
Holland, J.J., 276
Holliday, R., 347
Holliday junction, 347, 350
Holoenzyme, 231
Homeo box, 478-79, 482, 505
Homeo domain, 478, 479, 505
Homeotic genes, 477-78
Homogametic chromosomes, 83
Homogentisic acid, 38
Homologous chromosomes, 48
Homologous recombination, 347, 375
Homology-directed recombination, 344
Homomorphic chromosome pairs, 48, 83
Homoplasmy, 511
Homo sapiens. See Humans
Homothallic mating type, 469
Homozygosity, and inbreeding, 561-62,
562, 564
Homozygotes, 21, 22-23
Horseshoe crab. See Limulus polypbemus
Host-range mutations, 163
Hot spots, and mutations, 323
Hox clusters, 479
Hubby, J. L., 596, 598
Human Genome Project, 6,390-97, 537
Humans (Homo sapiens). See also Fetus
aneuploidy, 192-97
behavioral genetics, 547
chromosomal maps, 132-40
chromosomal rearrangements, 186—90
chromosome number, 50
composition of DNA, 216
fingerprints and heritability, 544, 545
flow karyotype of chromosomes, 444
gene mapping and sequencing of genome,
390-97
generation interval, 66
hemoglobins, 459-61
heterozygosity, 599
karyotype, 49
linkage groups of, 110
melanin synthesis, 36
metacentric, submetacentric, and acrocen-
tric chromosomes, 49
mitochondria and mitochondrial inheri-
tance, 512,514-15
monosomy, 200
nondisjunction of sex chromosomes, 191
nuclease-hypersensitive sites of DNA, 446
quantitative inheritance, 545—46
Rh locus and maternal-fetal incompati-
bility, 582
sex determination, 83, 84, 85-86, 87
telomeric sequence, 455
xeroderma pigmentosum, 343
Humoral immunity, 492
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Hunchback gene, 475, 476

Hungry codons, 432

Huntington disease, 188, 582

Hybrid DNA, and recombinant DNA technol-
ogy, 351

Hybridomas, 494

Hybrid plasmid, 360

Hybrids and hybridization, 18, 199

Hybrid vectors, 361, 363

Hybrid vehicle, 360

Hybrid zones, 592

Hydrogen bonding, in DNA, 218

Hyperplasia, 491

Hypervariable loci, 380—-81

Hypothesis testing, 74—76

Hypotrichosis, 100

Hypoxanthine phosphoribosyl transferase
(HPRD), 134-35

I

Identity by descent, 561
Idiogram, 48, 49
Idiotypic variation, 493
Idling reaction, 432
Ijij genotype, 517-18
Imino acid, 281
Immune system, and adenosine deami-
nase, 397
Immunity, definition of, 492
Immunity reactions, of ABO blood
types, 25
Immunogenetics, 492—501
Immunoglobulins
definition of, 492
formation of, 498
genes and antibodies, 497
hybridomas, 494
variability of, 493, 506
Imprinting, 509, 524
Imprinting center (IC), 524
Inborn Errors of Metabolism (Garrod
1909, 37
Inbreeding
definition of, 554
genetic diseases, 562
genotypic proportions in population
with, 563
homozygosity from, 561-62
nonrandom mating, 560
Inbreeding coefficient, 561, 567
Inbreeding depression, 542
Incestuous unions, 99
Inclusive fitness, 605-6
Incomplete dominance, 23
Independent assortment
classical genetics, 10
example of, 34
meiosis and mitosis, 63, 67
rule of, 26-30
Independent events, 71-72
Indian fern (Ophioglossum reticulatum), 50
Induced mutation, 325-26
Inducer, and gene expression, 408
Inducible system, of gene expression,
406-12, 435
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Induction, and gene expression, 165, 409,
489-91
Industry, and genetic engineering, 398
Infective particles, and cytoplasmic inheri-
tance, 518-22
Information transfer, and translation, 281-303
Inheritance. See also Cytoplasmic inheritance;
Genetics; Heredity; Heritability; Quanti-
tative inheritance
determination of non-mendelian, 509
heritability, 542—45
polygenic inheritance, 533-35, 541
population statistics, 535—40
selection experiments, 541—42
traits controlled by multiple loci, 531-35
Initiation codon, 288
Initiation complex, and translation, 288-91
Initiation factors (IF1, IF2, IF3), 289
Initiation signals, for transcription, 248
Initiator Element (Inr), 262
Initiator proteins, 230
Insecticides, 398
Insertion mutagenesis, 488
Insertion sequences (IS elements), 425, 426
Insertions, and mutations, 336—37
Insomnia, familial, 213
Instantaneous speciation, 593
Interbreeding, 591
Intercalary heterochromatin, 453
Intergenic suppression, and mutations,
337-38
Integrase, 418
Intelligence quotient (IQ), and herita-
bility, 546
Interkinesis, 59
Internal ribosome entry site, 291
Interphase, of mitosis, 48, 53, 56, 62
Interpolar microtubules, 53
Interrupted mating, 159-61, 162
Intersex, 85
Intervening sequences. See Introns
Intestinal bacterium. See Escherichia coli
Intra-allelic complementation, 323—24
Intragenic suppression, 327
Introns
eukaryotic transcription, 265, 266
evolution, 272-74
self-splicing of, 271
single-stranded DNA loops, 268
Tetrabymena ribozyme, 269
viroids, 272-73
Introns-early and introns-late views, of exon
shuffling, 273, 274
Inversion, and chromosome breaks,
179-81, 200
Inverted-repeat sequence, 251
In vitro research, 209
In vitro site-directed mutagenesis, 333—35
Iojap chromosomal locus, 516
Ionizing radiation, 492
Iron oxide, 492
IS elements, 425, 426, 427
Isochromosome, 194, 195
Isopropyl oil, 492
Isozymes, 94
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Jacob, Francois, 159-60, 161, 409
Jeffreys, A., 381

Johannsen, Wilhelm, 21, 541
Junctional diversity, 495

Junk DNA, 458-59

K

Kaposi’s sarcoma, 502

Kappa particles, 520-21, 522
Karotype, 48, 49
Karpechenko, G. D., 198
Karyokinesis, 47

Kavenoff, Ruth, 440—41
Khruscheyv, Nikita, 7

Killer paramecium, 520-21, 525
Kimura, Motoo, 562, 599
Kinesin, 52

Kinetochore, 48, 55, 453
Kinetochore microtubules, 53
Kinetoplasts, 275

King, Mary-Claire, 391

Kin selection, 605—-6
Kleckner, Nancy, 429, 430
Klenow fragment, 232
Klinefelter syndrome, 85, 197
Klotz, L., 44041

Klug, A., 480

Knirps gene, 476

Knockout mice, 375-76
Koehn, R., 599

Kornberg, Arthur, 225
Kriippel gene, 476

Kuhn, Thomas, 591

Kuru, 213

Kynurenin, 39,510,511

L

Lac operon, and gene expression, 406—12, 436
Lactate dehydrogenase (LDH), 93, 94
Lactose metabolism, 406, 407, 436
LacZ gene, 339

Ladder gels, 386, 399

Lagging strand, 225

Lahn, Bruce, 89

Lamarck, Jean-Baptiste, 5

Lampbrush chromosomes, 450-51
Landsteiner, Karl, 25

Lathyrus odorata. See Sweet pea
Leader, and RNA transcription, 255
Leader peptide gene, 416—-19

Leader transcript, 415-16

Leading strand, 225

Leber optic atrophy, 514—15

Leder, Phillip, 307

Lederberg, Joshua, 157, 158, 161, 165, 166
Leishmania tarentolae, 275

Lejeune, Jérome, 192-93

Lemmings, and population density, 597
Leptonema, 56

Lethal-equivalent alleles, 561, 562
Leucine zipper, 480, 481

Leukemia, 484, 485

Level of significance, 77-78

Lewin, B., 523

Lewis, Edward B., 478
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Lewontin, Richard C., 596, 598
LexA protein, 346, 347
Life cycle
of bacteriophages, 163—65
of eukaryotes, 64
generalized for animals and plants, 47
of Paramecium, 518-19
of plants, 64—66
of yeast, 126
Ligation, and DNA replication, 227-29
Liguus fasciatus (Tree snail), 570
Lily (Lilium longiflorum), 50
Limenitis archippus. See Viceroy butterfly
Limnea peregra (Pond snail), 510
Limulus polypbemus (Horseshoe crab), 599
Linear measurement, metric units of, 48
Linkage
classical studies of, 66
equilibrium and disequilibrium, 559-60
Linkage groups, 110
Linkage number, 236
Linkers, and blunt-end ligation, 363—-64, 365
Liposarcoma, 485
Liposome-mediated transfection, 374
Liposomes, 374
Literature, scientific, 6—7
Littlefield, J. W., 134
Liver, and sickle-cell anemia, 39
Location, of DNA, 208-9, 219
Lock-and-key model, of enzyme functioning,
206-7
Lod score method, 135
Long interspersed elements (LINES), 458
Lovell-Badge, Robin, 86
Luciferase gene, 377
Luciferin, 377
Luft disease, 514
Luria, Salvador E., 4,316, 317
Lwoff, André, 423
Lymphocytic cell, and mitosis, 75
Lymphomas, 484
Lyon, Mary, 90
Lyon hypothesis, 90-91
Lysate, 163, 164
Lysenko, T. D., 67
Lysogenic cycles, in phage \, 418-24
Lysogeny, 165
Lytic cycles, in phage \, 418-24

M

MacLeod, C., 209
Major histocompatibility complex (MHC), 492
Malaria, 596
Male-specific lethal (msl) gene, 94
Malthus, Thomas, 589
Maniatis, Tom, 461
Manic-depression, and concordance, 546
Map distances, 116-18, 131
Mapping. See also Chromosomal maps; Gene
mapping; Restriction mapping
classical studies of, 66
conjugation, 161
diploid, 110-11, 114-22
haploid, 122-32
human chromosomal maps, 132-40
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quantitative trait loci, 537-38
sequencing of human genome, 390-97
transduction, 166—68
transformation, 155-57
Mapping function, 117-18
Map units, 10, 111
Margulis, Lynn, 513
Mariculture, and biotechnology, 398
Mass production methods, and Human
Genome Project, 396
Master-switch genes, 478, 505
Mate-killer infection, 521-22
Maternal effects
definition of, 509
maternal-effect genes, 472, 473, 475
moth pigmentation, 510, 577
snail coiling, 509-10
Maternal-effect genes, 472, 473, 475
Mating types, 124, 469
Matthei, J. H., 306
Maturation-promoting factor (MPF), 50
Maxam, Allan, 383
McCarthy, B. J., 276
McCarty, M., 209
McClintock, Barbara, 120-22, 123, 425, 468
McKusick, Victor A., 99, 137
Meadow weed. See Arabidopsis thaliana
Mean, statistical, 74, 535, 536, 538-39
Mean fitness, of population, 579-80
Measles, and concordance, 546
Measurement
heritability, 54445, 548
metric units of linear, 48
Medicine, and genetic engineering, 397. See
also Biomedical applications
Meiosis, 62
animals and, 63—-64
definition of, 47
origins of term, 49
process of, 55-61
rules of segregation and independent
assortment, 67
significance of, 61, 63
triploids, 797
Meiosis II, 60-61
Meiotic drive, 577
Melanin, 33, 34, 36
Melanoma, 485
Mendel, Gregor
classical genetics, 9—-10
dominance, 22-23
experiments in genetics, 17-18, 97
genotypic interactions, 30—-37
history of genetics, 3, 4, 65
independent assortment, 26—30
multiple alleles, 25-26
nomenclature, 23—24
quantitative traits, 534
rediscovery of, 47
rule of segregation, 18-22, 63
statistics, 71, 74
techniques of study, 8
Merozygote, 159, 409—10
Meselson, Matthew, 220-21
Mesoderm, 470
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Messenger RNA (mRNA)
cloning, 364—65, 366
function of, 245
polycistronic and monocistronic, 298,
299, 300
prokaryotes, 277
synthetic, 306, 307
Messing, J., 386
Metabolic pathways, of color production in
dihybrids, 36. See also Metabolism

Metabolism, and biochemical genetics, 37—38

Metacentric chromosome, 48, 49
Metafemales, 85
Metagon, 521
Metamales, 85
Metaphase, of mitosis, 52, 54, 57
Metaphase I, and meiosis, 59, 60, 62
Metaphase plate, 54
Metastasis, 484
Methionine, 752, 288, 289
Methylation, of DNA, 46667
Metrical variation, 533
Metric measurements, linear, 48
MHC proteins, 498—500, 501
Michigan Technological University, 441
Microsatellite DNA, 382
Microscope, history of, 3
Microtubule organizing centers, 52
Microtubules, 48, 52
Midparent, and wing length, 539
Migration
Hardy-Weinberg equilibrium, 555
population genetics, 573—74
Mimicry, 604, 605
Minimal medium, 124, 150
Mirabilis jalapa. See Four o’clock plants
Misalignment mutagenesis, 337
Mismatch repair, 343—44, 354
Missense mutations, 338
Mitochondrial DNA (mtDNA), 600
Mitochondrial transfer RNAs, 309
Mitochondrion
cytoplasmic inheritance, 511-15
genetic code of yeast, 371

scanning electron microscope image of, 508

signal hypothesis, 303
Mitosis
definition of, 47
late anaphase, 56
lymphocytic cell, 15
origins of term, 49
process of, 52—-55
rules of segregation and independent
assortment, 67
significance of, 55
stages of, 46, 57
Mitosis-promoting factor, 50
Mitotic crossing over, 132
Mitotic spindle, 52-53, 55
Mixed families, of codons, 307
Model organisms, 8
Modern linkage map, 393, 395
Molecular chaperones, 303
Molecular evolutionary clock, 600—-602
Molecular genetics. See also Cytogenetics
Down syndrome, 193
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evolutionary processes, 553
as general area of study in genetics, 4, 5,
10-13
growth in field of, 358
search for genetic material, 205-11
Molecular imprinting, 524
Molecular mimicry, 297
Moloney murine leukemia virus, 374
Monarch butterfly (Danaus plexippus),
604, 605
Monocistronic messenger RNAs, 299
Monoclonal antibody, 493
Monod, Jacques, 409
Monoecious flowers, 87
Monohybrids, 18
Monosomic cells, 190
Monosomy, 195, 200
Monovalent chromosome, 59
Monozygotic twins, 546
Montagnier, Luc, 502
Morgan, Thomas Hunt, 83, 95,110, 111
Morphogen, 472
Morphological species concept, 591
Morton, Newton E., 135
Mosaicism, 90, 190-92, 194
Moths, and pigmentation, 510, 511

Mouse (Mus musculus). See also Deer mouse

allelic frequency, 600

c-banding of chromosomes, 452
chromosome number, 50

epistasis and color of, 33-34, 35,37
generation interval, 66

genetic bottlenecks, 577
heterozygosity, 599

knockout, 375-76

nuclease-hypersensitive sites of DNA, 446

population density, 597
transgenic, 373
Turner syndrome, 196
Miiller, E, 604
Muller, H. J., 88, 121, 325-26, 330
Miiller-Hill, B., 412
Miillerian mimicry, 604, 605
Muller’s ratchet, 88
Multihybrids, 30, 37
Multilocus control, of inheritance, 532—-33
Multilocus selection models, 598-99
Multinomial expansion, 73, 558
Multiple alleles, 25-26
Multiple loci, 532-33, 559-60
Mu particles, 521-22
Muscular dystrophy, 13, 188
Mustard gas, 492
Mutability, of DNA, 207
Mutational equilibrium, 571-73
Mutation rates, 326, 572-73
Mutations and mutants
adaptive, 339
AIDS virus, 504
amino acids, 313
bicoid gene, 472
cancer, 484—87, 506
chemical mutagenesis, 330-31, 336-37
classical genetics, 10
colinearity, 32425
definition of, 316
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evolutionary theory, 5, 88,312
fluctuation test, 316—17
genetic fine structure, 317-24
Hardy-WEinberg equilibrium, 555
homeotic genes, 477-78
intergenic suppression, 337-38
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Pili (fimbriae), 159
Pink bread mold. See Neurospora crassa
Pistil, 87
Pisum sativum. See Garden pea
Plants. See also Arabidopsis thaliana;
Flowers; Garden pea; Zea mays
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