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Cyanobacteria, 51
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Dairy products, evolution of adult tolerance
to, 126

DARC (Duffy antigen/chemokine
receptor), 127

Dario rerio, 104, 137
Denticle belts, 104, 137
Deoxyribonucleic acid. See DNA
Development

body plan, 104
circuit diagram, 106, 107f
defined, 103, 137
homeobox genes, 104–106
how scientists study, 103–104
model organisms, 103–104
in plants, 106–108, 108f
in sea urchin, 106, 107f
transcriptional networks in, 103–108
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Dideoxynucleotides, 17, 137
Differential-equation-based modeling, 129
Differentiation, 59–60, 137
Diploid genome, 116, 137
Disulfide bridge, 71, 137
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in chromosomes, 13
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41–42
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genes, 13–14
information storage in, 12–13
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role of, 27
single-stranded, 7
structure, 3–5, 4f–6f, 34–36, 35f–36f
template for RNA synthesis, 28–30, 29f

DNA-binding domain, 33, 33f, 137
DNA ligase, 10f, 11, 137
DNA methylation, 35–36
DNA polymerase
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in Sanger DNA sequencing, 17
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DNA replication, 5–11, 7f–11f
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Double-stranded RNA (dsRNA), 96, 137
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Drug discovery, 88
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137, 138
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95–96
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125, 138
Endocytosis, 47, 138
Endoplasmic reticulum, 49
Energy generation in cells, 51–54, 52f–56f
Enhancers, 31–32, 32f, 138
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affect on transcription, 33–34
role in complex disease traits, 115–116
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Epidermal growth factor (EGF) receptor, 75, 76f
Epigenetic, 35–36, 138
Epilepsy, temporal lobe, 127
Epistatic, 115, 138
ES cells (embryonic stem cells), 59–60, 138
ESI (electrospray ionization), 80–81, 81f,

137, 138
Ethanol, generated by fermentation, 54
Ethyl methanesulfonate (EMS), 91, 138
Eukaryotic cells
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mRNAs in, 29–30, 70

Even-skipped mutation, 104, 138
Evolution, human, 121–127
Exit site, 69, 69f, 138
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Feedforward loop, 86–87, 86f, 138
Fermentation, 54, 138
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110f–115f, 112t
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454 sequencing, 21
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G2 (second gap phase), 90, 90f, 138
Gal 4 transcription factor, 82
GATA1 transcription factor, 127
Gel electrophoresis, 15, 16f, 138
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alleles, 14
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in complex traits, 109–119
copy number variation (CNV), 124–125
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identification of disease-predisposing,
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mapping, 116–117
minimum number of genes for function of
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defined, 139
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Mendelian traits, 109
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G-protein-coupled receptor (GPCR), 77, 78f, 139
Grana, 51f
GRN (gene-regulatory network), 85–87, 86f, 139
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Hartwell, Lee, 91, 92
Heme, 67, 71f
Hemoglobin, 67, 70, 71f
Heritability, of complex traits, 110
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58, 140
High-throughput microscopy for imaging cellular

responses, 60–61, 61f–62f
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Histone acetyl transferase, 35
Histones, 34–35, 35f, 140
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IP3 signaling pathway, 77
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Meselson, Matt, 9
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miRNA interaction with, 34
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spliced, 30
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genes involved in, 123t
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defined, 38, 141
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in thylakoids, 49, 51f, 52f

Photosystem II, 52, 52f, 144
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158 I N D E X

This is a free sample of content from Quickstart Molecuar Biology. 
Click here for more information on how to buy the book.

© 2014 by Cold Spring Harbor Laboratory Press. All rights reserved.

http://cshlpress.com/default.tpl?action=full&src=pdf&--eqskudatarq=1019


Ribosomal RNA (rRNA)
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noncoding, 34
northern blotting, 36–37, 37f
primer, 10–11, 10f–11f, 38
retrotransposons, 25
role of, 27
stability of, 27
structure, 27, 28f, 30
synthesis of, 28–30, 29f

RNA interference (RNAi), 96, 146
RNA polymerase, 28–33, 29f, 31f–33f,

38–39, 146
RNA secondary structure, 30, 146
RNase H, 10f, 11, 38, 146
RNA-Seq, 40–42, 41f, 60, 146
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development in Arabidopsis, 107–108, 108f
positioning lateral, 100–102, 101f–102f

rRNA. See Ribosomal RNA
RuBisCo, 52–53, 53f, 146

S

Saccharomyces cerevisiae, 91
Sanger, Fred, 16–17
SCARECROW, 108
Schizophrenia, 127
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defined, 146
protein, 70
RNA, 30

Second messengers, 77, 146
Secretion, 47, 146
Selected ion monitoring, 82, 146
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balancing, 127
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neutral, 123, 124
positive, 123–124, 123t

Selective sweep, 122, 146
Semiconservative DNA replication, 9,

9f, 146
Sepals, 110–113, 110f–113f, 112t, 146
Sequence alignment, 23, 24
Sequence depth, 42, 146
Sequencer, 18
Sequence reads, 18, 146
Sequencing. See DNA sequencing
454 sequencing, 138
Sequencing primer, 17, 146
SH2 (Src-homology 2) domains, 74f, 75
Short interfering RNA (siRNA), 28, 35, 146
Short interspersed nuclear elements

(SINEs), 124
SHORT-ROOT, 108
Short-term memory, computer, 27
Shotgun sequencing, 18–19
Sickle cell disease, 67
Signaling cross talk, 77, 146
Signaling network, 77–80, 79f
Signal transduction pathway

defined, 74, 146
G-protein-coupled receptor pathways,

77, 78f
RAS pathway, 75–77, 75f–76f
second messengers, 77
STAT pathway, 74–75, 74f

SINEs (short interspersed nuclear elements), 124
Single-molecule sequencing technologies,

22–23, 146
Single-nucleotide polymorphism (SNP), 117,

125, 126, 147
Single-stranded, 7, 147
siRNA (short interfering RNA), 28, 35, 146
Smithies, Oliver, 105
SNP (single-nucleotide polymorphism), 117,

125, 126, 147
Somatic cells, 95, 147
S (synthesis) phase, 90, 90f, 94, 96–97,

98f, 146
Spliced mRNA, 30, 147
Splicing, 14, 14f, 70

alternative, 14, 41–42, 41f
defined, 147

Src-homology 2 (SH2) domains, 74f, 75
Stahl, Frank, 9
Stamens, 110–112, 110f–111f, 112t,

113f–114f, 147
STAT pathway, 74–75, 74f, 147
Stem cells, 59–60, 147
Stop codon, 12f, 13
Strongylocentrotus purpuratus, 106, 147
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Structural genomics, 88, 147
Sucrose, breakdown of, 72, 73f
Supervised algorithms, 43
Support vector machine (SVM) model, 43
Suprachiasmatic nucleus, 100
Synergistic interactions, 115
Synthetic biology, 63–65, 64f, 147
Synthetic cell, 63, 147
Systems biology, 118–119

T

Tag, 84, 87, 147
TaqMan, 42
TATA box, 32, 32f, 147
Technical replicate, 42, 147
Temperature-sensitive mutant, 91, 147
Template strand, 29, 29f, 147
Tertiary structure, 70, 147
Testosterone, 73
TFIID, 32, 32f, 147
Thylakoids, 49, 51f, 52f, 147
Thymine, 4, 4f–5f
Time of flight (TOF), 81, 81f, 147
Transcription

basal, 32
defined, 13, 148
process, 29

Transcriptional networks in development,
103–108

Transcription factors
in circuit diagram of sea urchin development,

106, 107f
cis-elements, 30, 31
cyclin–CDK oscillator model and, 97
defined, 30, 148
general, 32
homeobox, 104–106
location of DNA binding, 84–85
as morphogen gradient, 104
p53 activity as, 78–79
phosphorylation of, 77
positional information from moving, 108
role of, 13
structure of, 32–33, 33f

Transfer RNA (tRNA), 28, 68–69,
68f–69f, 148

Transformation, 84, 148
Translation, 30, 68–70, 68f–69f, 148

Transmembrane domain, 73, 148
Transporters, protein, 46–47, 48f
Transposable elements. See Transposons
Transposase, 25, 148
Transposons, 25, 62–63, 148
tRNA (transfer RNA), 28, 68–69,

68f–69f
T7 RNA polymerase, 39
Trypsin, 80
Tubulin, 58f, 59
Tumor suppressor, 78, 148
Tyrosine kinase receptor, 75,

76f, 148

U

Unsupervised algorithms, 43
Uracil, 29, 148

V

Vacuoles, 49
Venter, Craig, 18, 63
Vesicles, 47, 148

W

Warfarin, 118
Watson, Jim, 3, 5
Weinberg, Robert, 76, 77
Whole-genome shotgun sequencing,

18–19, 148
Whorls, of Arabidopsis flower, 110f–115f,

111–114, 112t, 148
Wieschaus, Eric, 104
Wild type, 91, 148

X

X-ray crystallography, 87–88, 148

Y

Yeast one-hybrid method, 84–85, 148
Yeast two-hybrid method, 82–84, 83f, 148
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