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Transposon detection in
Arabidopsis)

detecting epigenetic DNA methylation lab

(see Epigenetic DNA methylation
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Bioinformatics, 10
Biological Laboratory, Cold Spring Harbor, 163
Bithorax] mutant, 514
Bitter-taste ability investigation
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Bitter-taste ability investigation (continued)
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Burkitt’s lymphoma, 186

Burnham, Charles, 323p

Burr, Benjamin, 353

Bush, Vannevar, 311
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C (colored), 334
Caenorhabditis elegans (worm)
culturing and observing lab (see Culturing
and observing C.elegans)
development in, 519-521
number of genes in, 158
Calgene, 523
Calrose76, 347
Cancer
cell death processes role in, 522
miRNAs involvement in, 539-540
pharmacogenetics and, 191
structural variation and genetic disease
and, 186-190
Cantor, Charles, 175, 176p
Capecchi, Mario, 515, 516, 523

Carotenoids in plants, 354
Carrington, James, 533
Casal, Caspar, 352
Caskey, Thomas, 177, 178p
Cavalli-Sforza, Luigi Luca, 208, 209
CCAAT box, 23-24
CCD (charge-coupled device) camera, 38
c¢DNA (complementary DNA) libraries, 30
Cech, Thomas, 541, 546, 547
ced (cell death abnormal), 521-522
Celera, 36, 37
Cellulosic ethanol, 356357
centiMorgan (cM), 173
CF (cystic fibrosis), 182
Chalcone synthase (CHS), 524
Chandler, Peter, 347
Chaplin, George, 204, 205
Chargaff, Erwin, 10
Charge-coupled device (CCD) camera, 38
Chase, Martha, 7
Chilton, Mary-Dell, 348, 349p
Chromosome detection using bioinformatics
about, 73-74
answers to questions, 136—139
comparing human and chimpanzee
genomes, 76
comparing human and chimpanzee
genomes by syntenic dotplot,
77-79
comparing locations of homologous genes
on human and chimpanzee chro-
mosomes, 7677
determining the origin of the centromere
in human chromosome 2, 79-80
extending the analysis of the evolution of
human chromosome 2, 80
further reading, 74
planning and preparation instructions,
113-124
planning and preparation overview, 75
Chromosomes
detecting using bioinformatics lab (see
Chromosome detection using
bioinformatics)
heredity and, 3—4
human disease and, 171-173, 174
human genome structure and, 156157
transposons content lab (see Transposon
content in grasses)
Chronic myeloid leukemia (CML), 186
CHS (chalcone synthase), 524
Cigna, 191
CIMMYT (International Maize and Wheat
Improvement Center), 346
Climate change and human evolution,
199-200
Clough, Steven, 349
Clustal W, 109-111, 122
cM (centiMorgan), 173
CML (chronic myeloid leukemia), 186
CMV (cytomegalovirus), 524

CNVs (copy-number variations), 186, 189
CODIS (Combined DNA Index System),
177-178, 179
CoGe comparative genomics tool, 116
Colon cancer, 187, 188
Colored (C), 334
Comparing diversity in eukaryotes lab. See
Eukaryotes diversity comparison
Complementary DNA (cDNA) libraries, 30
Copper Cross, 342
Copy-number variations (CNVs), 186, 189
Corey, Robert, 10
Corn. See Maize (corn)
Correns, Carl, 3
Cosuppression, 524—525
CPY450s (cytochrome P450 mono-oxidases),
191
Creighton, Harriet, 5, 334
Crick, Francis, 8, 544
Croce, Carlo, 539
Crossing-over, genetic, 5
Culturing and observing C.elegans
about, 551-553
answers to questions, 659-660
further reading, 553
objectives, 551
planning and preparation instructions,
627-639
planning and preparation overview, 554
recipes for reagents and stock solutions,
641-658
results and discussion, 564
Stage A: culturing E. coli, 554, 555-560
Stage B: culturing C. elegans, 561-563
Stage C: observing wild-type and mutant
C. elegans, 563-564
C-value paradox, 331
Cycle sequencing, 34-37
Cyclic array sequencer, 39—40
Cystic fibrosis (CF), 182
Cytochrome P450 mono-oxidases (CPY450s),
191
Cytomegalovirus (CMV), 524

D

D1S80 VNTR, 177, 178

Darwin, Charles, 2, 340

Davenport, Charles, 163

Davis, Mark, 538

Davis, Ronald, 175

Dawkins, Richard, 532

ddNTPs (dideoxynucleotide triphosphates),
33

Demic diffusion model, 209

Denisovan, 196—-198

Deoxynucleotide triphosphates (ANTPs), 33

Deoxyribonucleic acid. See DNA

Department of Agriculture, 312

Detecting a lost chromosome using bioinfor-
matics lab. See Chromosome detec-
tion using bioinformatics

© 2012 by Cold Spring Harbor Laboratory Press


http://cshlpress.com/default.tpl?action=full&src=pdf&--eqskudatarq=845

This is a free sample of content from Genome Science: A Laboratory Manual.

Click here|for more imformation or to buy the book.

Detecting a transposon in Arabidopsis lab. See
Transposon detection in Arabidopsis
Detecting a transposon in corn lab. See
Transposon detection in corn
Detecting epigenetic DNA methylation in
Arabidopsis lab. See Epigenetic
DNA methylation detection in
Arabidopsis
Detecting genetically modified foods by PCR
lab. See Genetically modified foods
detection by PCR
Determining the transposon content in grass-
es lab. See Transposon content in
grasses
De Vries, Hugo, 3
Dicer, 538
Dicer and Slicer identification, 527-529, 531,
534
Dideoxy DNA sequencing, 33—-34
Dideoxynucleotide triphosphates (ddNTPs), 33
Ding, Shou Wei, 533, 534
Discovering evidence for pseudogene func-
tion lab. See Pseudogene function
Disease
chromosomal and molecular basis of,
171-173, 174
identifying genes behind complex genetic
disorders, 183-186
identifying genes behind simple genetic
disorders, 180-183
Displacement theory of human origin, 192-193
Dissociation (Ds), 334
DMD (Duchenne muscular dystrophy), 182
DMs (double minutes), 186
DNA (deoxyribonuleic acid)
annotating genomic DNA lab (see
Annotating genomic DNA)
automated sequencing, 34-37
composition of, 8, 9f
dideoxy sequencing, 33-34
directionality, 19
discovery that it is genetic material, 5-8
identifying and classifying living things
using barcodes lab (see DNA bar-
codes use)
implications of availability of personal
DNA information, 155156
linkage mapping lab (see Linkage map-
ping a mutation)
methylation detection lab (see Epigenetic
DNA methylation detection in
Arabidopsis)
microarrays, 44—45
molecular clock concept, 193
next-generation sequencing, 37—41
patterns in DNA sequences, 15-18
polymorphisms and human identity
CODIS and, 177-178, 179
DNA fingerprinting requirements,
178-190
forensic DNA fingerprinting, 176
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microsatellites use, 177
VNTR polymorphisms, 176-177
repetitive, 159-162
structure of, 8, 10
transposons, 336
DNA barcodes use
about, 425-427
answers to questions, 501-505
bioinformatics methods
performing a phylogenetic analysis,
442-444
submitting DNA barcodes to
GenBank, 444
uploading and assembling the DNA
sequences in DNA Subway, 439-441
using BLAST to find DNA sequences
in databases, 437—438
using BLAST to identify your species,
441-442
experimental methods
amplifying DNA by PCR, 435-436
analyzing PCR products by gel elec-
trophoresis, 436437
collecting, documenting, and identify-
ing specimens, 431
isolating DNA from plant or animal
tissue, 432435
overview, 429—431
further reading, 427
objectives, 425
planning and preparation instructions,
463-474
planning and preparation overview, 428
recipes for reagents and stock solutions,
475-484
results and discussion, 445
DNA Plant Technology, Inc., 524
DNA Subway, 50, 116-118
dNTPs (deoxynucleotide triphosphates), 33
Doebley, John, 324, 326, 338
Domestication syndrome, 317-318, 325
Donis-Keller, Helen, 175, 176p
Double minutes (DMs), 186
Double-stranded RNA (dsRNA), 526
Dougherty, William, 532
Dozy, Andrea-Marie, 173
DPE (downstream promoter element), 23
Drosha, 531
Drosophila melanogaster (fruit fly), 4, 175,
512-514
Drug response, 191
Ds (Dissociation), 334
dsRNA (double-stranded RNA), 526
Duchenne muscular dystrophy (DMD), 182
Duckweed (Spirodela polyrhiza), 357
Dugdale, Richard, 164

E
East, Edward, 342, 343
E. coli feeding strains used to induce RNAi
and knock down genes
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about, 565-567
answers to questions, 660—-662
bioinformatics methods, 572-573
experimental methods overview, 569
further reading, 567
inducing RNAi by feeding, 570-571
objectives, 565
observing and scoring phenotypes, 571
planning and preparation instructions,
627-639
planning and preparation overview, 568
recipes for reagents and stock solutions,
641-658
transferring wild-type C. elegans to OP50-
seeded NGM-lite plates, 570
Eichelbaum, Michel, 191
Einkorn, 314
Emerson, Rollins, 323
Emmer, 314
Enattah, Nabil, 207
ENCODE (Encyclopedia of DNA Elements),
158
Enhancers, 24
Epigenetic DNA methylation detection in
Arabidopsis
about, 447-449
answers to questions, 505-510
bioinformatics methods
identify the FWA amino acid sequence
and function, 460461
using BLAST to find DNA sequences
in databases, 457—-459
using Map Viewer to determine the
chromosome location of the FWA
gene, 459-460
experimental methods
amplifying DNA by PCR, 455-456
analyzing PCR products by gel elec-
trophoresis, 456—457
digesting DNA with McrBC, 454455
isolating DNA, 453—454
overview, 451
plant Arabidopsis seeds, 452
further reading, 449
objectives, 447
planning and preparation instructions,
463-474
planning and preparation overview,
450
recipes for reagents and stock solutions,
475-484
results and discussion, 461-462
ERO (Eugenics Record Office), 163, 170
Estabrook, Arthur, 164, 165p, 169
Ethanol, 356
EU (European Union), 351
Eugenics
discrediting of, 169-171
Mendelian genetics and, 162-165
social engineering and, 166—168
Eugenics Record Office (ERO), 163, 170
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Eugenics: The Science of Human Improvement
by Better Breeding (Davenport), 163
Eukaryotes diversity comparison
about, 81-82
aligning and comparing the human and
chimpanzee adhl gene sequences,
85
aligning and comparing the maize and
teosinte adhl gene sequences, 85
aligning and comparing two maize adhl
gene sequences, 84—85
answers to questions, 140-142
extending the analysis of adhl gene
sequences, 85
further reading, 82
planning and preparation instructions,
113-124
planning and preparation overview, 83
Sequence Server project setup, 84
Eukaryotic core promoter, 23-24
European Union (EU), 351
Evans, Martin, 516
Evolution
bitter-taste ability demonstration lab (see
Bitter-taste ability investigation)
climate change and population bottle-
necks, 199-200
concept of a human population and,
202-203
DNA molecular clock, 193
ethnicity and, 203-204
evidence of recent selection in the
genome, 205-208
fossil records and, 192-193
genetic diversity and population bottle-
necks, 199-202
genetic legacies of Neandertal and
Denisovan, 195-199
human metabolism adaptations, 204-205
information obtainable from DNA,
194-195
mitochondrial DNA polymorphisms lab
(see Mitochondrial DNA polymor-
phisms)
natural selection as explained by Darwin, 2
spread of agriculture and, 208-210
Exons and introns, 24-27
Exonucleases, 547
“Experiments in Plant Hybridization”
(Mendel), 2, 8
Eyeless gene, 518

E
Fearon, Eric, 187

Fedoroff, Nina, 336

Ferris, James, 545

Fertile Crescent, 313
FGenesH, 52-53, 119
Fiers, Walter, 34

Finger Prints (Galton), 176
Fire, Andy, 525, 526, 527

Fischer, Eugen, 171

“Fitter Family” contests, 163

FlavrSavr tomato, 523—-524

Fly. See Drosophila melanogaster (fruit fly)

planning and preparation overview, 413

recipes for reagents and stock solutions,
475-484

results and discussion, 422-424

Fodor, Steven, 45 Genetic code

Fogarty, John E,, 311

Fomivirsen (Vitravene), 524

Food and Agriculture Organization, UN, 352
Ford Foundation, 346

Forensic DNA fingerprinting, 176, 178—-190
Fossil records and evolution, 192—-193

454 Life Sciences, 39, 41

FOXP2 transcription factor, 198

Fraley, Robert, 349

Franklin, Rosalind, 10

Fromm, Michael, 349, 350

Fuller, Dorian, 318

G
GAI (Arabidopsis Gibberellin-Insensitive) gene,
346
GAI (gibberellic acid insensitive). See
Identifying GAI gene family mem-
bers in plants
Galton, Francis, 162, 176
Garrod, Archibald, 172, 173p
Gasohol, 356
GBrowse, 120
Gehring, Walter, 514, 515, 518
Gene Boy, 108-109, 118
GeneChip, 45, 46
Gene targeting, 515
Genetically modified (GM) food
detecting GM foods lab (see Genetically
modified foods detection by PCR)
development of enriched rice and corn,
353-356
FlavrSavr tomato, 523-524
Green Revolution and, 345-347, 348
plants and, 348-351
Genetically modified foods detection by PCR
about, 411-412
answers to questions, 499-501
bioinformatics methods
using BLAST to find DNA sequences

automated DNA sequencing, 34-37
chromosome detection techniques lab (see
Chromosome detection using
bioinformatics)
codons and, 12-14
dideoxy DNA sequencing, 33—34
DNA directionality, 19
DNA microarrays, 44—45
eukaryotes diversity comparison lab (see
Eukaryotes diversity comparison)
exons and introns, 2427
finding genes in genomic sequence, 27-29
gene annotation, 29-32
gene annotation lab (see Annotating
genomic DNA)
genome assembly strategies, 41-44
heredity and, 3—4, 11-14
identifying members of a gene family lab
(see Identifying GAI gene family
members in plants)
minimal and synthetic genomes, 46—48
next-generation DNA sequencing, 37—41
patterns in DNA sequences, 15-18
pseudogene function lab (see Pseudogene
function)
reading frames, 19-21
RNA code translation into amino acids,
11-12
RNA splicing mechanism, 26f
3’- and 5'-untranslated regions and pro-
moters
protein-binding sites, 21
sequence elements in the core promot-
er, 23-24
transcription and translation, 22
transposons investigations (see
Transposon content in grasses;
Transposon detection in
Arabidopsis; Transposon detection
in corn)

in databases, 419-421 Genetic code labs planning and preparation

using BLAST to identify transgenes
driven by the 35S promoter,
421-422
experimental methods
amplifying DNA by PCR, 417-418
analyzing PCR products by gel elec-
trophoresis, 418-419
isolating DNA from soybean and food
product, 415-417
overview, 414
plant soybean seeds, 415
further reading, 412
objectives, 411
planning and preparation instructions,
463-474
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about, 113-114

Apollo annotation editor, 114-115

BLAST sequence search tool, 123

Clustal W and muscle sequence alignment
tools, 122

CoGe comparative genomics tool, 116

DNA Subway, 116-118

Gene Boy, 118

gene prediction tools, 119

genome browsers Map Viewer and
GBrowse, 120

InterProScan, 120

Jalview multiple sequence alignment and
phylogenetic tree editor, 120-121

Phylip phylogenetic tree tool, 121
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RepeatMasker, 121-122
Sequence Server, 123
TARGeT, 123
TargetScan, 123-124
tRNAscan-SE, 124
Genetics and Evolution (Morgan), 170
GENEWIZ DNA sequencing services,
277-281
Genome Analyzer, 40
Genome as information
DNA as information (see DNA)
genetic code (see Genetic code)
heredity and (see Heredity)
laboratory preparation and planning,
113-124
meaning of “genome,” 1
Genome function
antisense RNA, 523-524, 525
cell death mutants, 521-523
cosuppression of genes, 524-525
culturing and observing lab (see Culturing
and observing C.elegans)
development in C. elegans and, 519-521
Dicer and Slicer identification, 527-529
foundational biochemical interactions,
544
functional genomics screens, 537
homeotic genes in Drosophila, 512-514
Hox genes in the mouse, 514-518
laboratory preparation and planning,
627-639
miRNAs regulation of genes, 529-531
prebiotic evolution, 544-546
recipes for reagents and stock solutions,
641-658
RNA and (see RNA)
RNAIi and knock down genes lab (see E.
coli feeding strains used to induce
RNAI and knock down genes)
study of model organisms, 511-512
transposon silencing, 534-535
Genome-wide association studies (GWAS),
184-186
Genomics, 10
Genotype, 3
Germany and eugenics, 171
gibberellic acid insensitive (GAI). See
Identifying GAI gene family mem-
bers in plants
Gibberellin, 346-347
Gilbert, Walter, 11
Gleevec, 190
Glyphosate (Roundup), 350
Glyphosate-resistant crops, 350
Goddard, Henry, 167-168
Goff, Stephen, 344
Golden rice, 353-356
Grass (Aegilops cylindrica), 314
Grass (Brachypodium distachyon), 357
Green Revolution, 345-347, 348
Greider, Carol, 549, 550
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Griffith, Fred, 6

Gros, Frangois, 11

Guo, Susan, 525

GWAS (genome-wide association studies),
184-186

H

Haldane, J.B.S., 1

Hall, Benjamin, 11

Hall, Timothy, 349

Hammer, Karl, 317

Hannon, Greg, 527

HapMap (International Haplotype Map)

Project, 184

Harberd, Nicholas, 346, 347p

Hardy, Godfrey, 170

Hardy—Weinberg equilibrium, 245-246

Harjes, Carlos, 355

HC-Pro protein, 533

HD (Huntington’s disease), 182

Hereditary Genius (Galton), 162

Heredity
chromosome behavior and, 3—4
composition of DNA, 8, 9f
discovery that DNA is genetic material, 5-8
evolution by natural selection, 2
genetic code, 11-14
inheritance studies by Mendel, 2-3
proof of genetic crossing-over, 5
structure of DNA, 8, 10
studies by Morgan, 511-512

Herrick, James, 172

Hershey, Alfred, 7

Heterosis, 342-345

Heun, Manfred, 314

Hi-Bred Corn Company, 342

Hidden Markov model (HMM), 27-28

Hiei, Yukoh, 350

Hierarchical cloning, 42-44

Hill, J. Lister, 311

HIV (human immunodeficiency virus), 1

HLAs (human leucocyte antigens), 196-198

HMM (hidden Markov model), 27-28

Hoagland, Mahlon, 12

Holley, Robert, 12

Holmes, Oliver Wendell Jr., 169

Homeotic genes in Drosophila, 512-514

Homogenously staining region (HSR), 186

Homology, 29

Hood, Leroy, 34, 175

Hopscotch, 338

Horsh, Robert, 349

Horvitz, Robert, 522, 523

How to Make a Eugenical Family Study

(Davenport), 163

Hox genes in the mouse, 514-518

HSR (homogenously staining region), 186

Hsu, Tao-Chiuh, 171, 172

Human genome
alternative gene splicing, 158
bitter-taste ability demonstration lab (see
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Bitter-taste ability investigation)
chromosomal and molecular basis of
human disease, 171-173, 174
chromosomes, 156—-157
density of genetic information, 156
discrediting of eugenics, 169—171
DNA polymorphisms and human identity
CODIS and, 177-178, 179
DNA fingerprinting requirements,
178-190
forensic DNA fingerprinting, 176
microsatellites use, 177
VNTR polymorphisms, 176-177
eugenics and Mendelian genetics, 162-165
eugenic social engineering, 166—168
evolution and (see Evolution)
gene insertion lab (see Alu insertion)
identifying genes behind complex genetic
disorders, 183-186
identifying genes behind simple genetic
disorders, 180-183
implications of availability of personal
DNA information, 155156
laboratory preparation and planning,
271-281
mapping, 173-176
noncoding regions, 158-159
nucleotides, 157
pharmacogenomics and pharmacogenet-
ics, 190-191
recipes for reagents and stock solutions,
283-291
reference human genome size, 157-158
repetitive DNA, 159-162
structural variation and genetic disease,
186-190
structure of, 156158
therapeutic proteins, 173
Human Genome Project, 36, 519
Human Genome Sciences, 36
Human identity and DNA polymorphisms
CODIS and, 177-178, 179
DNA fingerprinting requirements,
178-190
forensic DNA fingerprinting, 176
microsatellites use, 177
VNTR polymorphisms, 176-177
Human immunodeficiency virus (HIV), 1
Human leucocyte antigens (HLAs), 196-198
Hunkapiller, Mike, 34, 35p, 36
Hunt, John, 172, 173
Huntington’s disease (HD), 182
Hurwitz, Jerard, 11
Hybrid plants, 321, 323, 341, 342-343. See
also Maize (corn)

|
Identifying GAI gene family members in
plants
about, 95-96
answers to questions, 145-149
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Identifying GAI gene family members in
plants (continued)
determining how GAI proteins from dif-
ferent plant species are related,
98-99
extending the analysis of GAI sequences,
100-101
further reading, 96
identifying the cause of the GAI semi-
dwarf phenotype, 99-100
next wave of the green revolution, 100
planning and preparation instructions,
113-124
planning and preparation overview, 97
Illumina Genome Analyzer, 40
Immigration Restriction Act (1924), 167
India, 345, 346
Ingram, Veron, 172, 173
Innocence Project, 180
Inr box, 23
Insect-resistant crops, 350
International Haplotype Map (HapMap)
Project, 184
International Health Research Act (1960), 311p
International Maize and Wheat Improvement
Center (CIMMYT), 346
International Rice Research Institute (IRRI),
346
InterProScan, 120
IR8 rice hybrid, 346, 347
Iressa, 191
Itano, Harvey, 172

J
Jablonski, Nina, 204, 205
Jacob, Frangois, 11
Jalview, 120-121
Janssens, Frans Alfons, 5
J. Craig Venter Institute, 46
Jeffreys, Alec, 176, 177p
Jennings, Walter, 346
Johannsen, Wilhelm, 3
Jones, Donald, 342
Jorgensen, Rich, 524
Joshua-Tor, Leemor, 528
Joyce, Gerald, 546
Jukes, The (Dugdale), 164, 165p
Jumping genes, 161

K
Kaiser Wilhelm Institute of Anthropology,
Human Genetics, and Eugenics, 171
Kallikaks, The (Goddard), 167—-168
Kan, Yuet Wai, 173
Kemp, John, 349
Kemphues, Ken, 525
Kennedy, John F, 311p
Khorana, Har Gobind, 12, 46
Klein, Theodore, 349p, 350
Knockout genes, 515-518
Kohne, David, 159

Konishi, Saeko, 319

Koornneef, Maarten, 95

Kuahugqiao, China, 315, 316f, 317
Kwashiorkor (protein deficiency), 352

L
L1, 161-162
Laboratory planning and preparation
amplifying DNA by PCR, 274-275,
465-467, 633-634
analyzing DNA by gel electrophoresis,
275-277,468-470, 634—636
culturing bacteria, 627-628
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