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Absorption spectra 36
Active transport 139
Acridine orange-DNA binding 71
Adenine spectrum 41
Adenylic acid (poly) 70
Aldolase, folding 159
a-helix

CD and ORD 68
structure 28

a-ketoglutarate dehydrogenase 81–83
fluorescence anisotropy 82

Amino acids
spectra 38
structures 165–166

Anisotropy 79, 80, 82
Anharmonic oscillator 91

Beer-Lambert law 36
b sheet

CD and ORD 68
structure 28

Bravais lattice 18

Chemical shifts 108–110
Chloroplast coupling factor 55–57



170 INDEX

Diffusion
facilitated 139
rotational 80

Dihydrofolate reductase 57–58
resonance Raman 100–101

DNA
A-DNA structure 26
acridine orange binding 71–73
B-DNA structure 25
melting 42
protein interactions 71
transcription 129, 132
Z-DNA structure 26

DNA polymerase
enzyme catalysis 30
processive reaction 31
proofreading 31
structure 23

Electromagnetic radiation 2
polarized 63
wavelength designations 2

Electron spin resonance (electron
paramagnetic resonance)
122–125

hyperfine splitting 122
lactose permease 140–142
nitroxide radical 123

Flavins 44
Fluorescence 35, 47

anisotropy 79, 80, 82
energy transfer 52–54
lifetime 53
microscopy 58
polarization 78–79

Förster energy transfer 52–54
Fourier transform 11, 13

infrared 92
ion cyclotron resonance 148
NMR 107
x ray 22

Franck-Condon principle 89
Free induction decay (FID) 107
FUSE binding protein 132

Glycosylation 160
Guanine spectrum 41
Gyromagnetic ratio 104–105

Harmonic oscillator 90–91
energy levels 90
frequency 90

Helicase 51
Heme 29–42
Hemoglobin

resonance Raman 99
spectrum 12, 42
structure 30

HIV genome 80–81
Hydrogen exchange 157–159

aldolase 159
EX1 158
EX2 158

Hyperchromicity 41
Hypochromicity 41
HSQC (heteronuclear single quantum

correlation) 118
ATP synthase c subunit 120
c-AMP response element 131

Infrared spectroscopy 92
Fourier transform 92
group frequencies 96
protein secondary structure 95–97

Interference
constructive 10, 20
destructive 10, 20

Ionization
electron 150
electrospray (ESI) 153
fast ion bombardment (FAB)

151
MALDI 151

Isomorphous replacement 23

Jablonski diagram 48

Lactose permease 139–142
nitroxide spin label 140
structure 141

l repressor 133–135
Larmor frequency 106

MAD (multiple wavelength anomalous
dispersion) 22

Magnetic resonance imaging 121
Mass analysis 145–147

resolution 146
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Mass spectra
hydrogen exchange 159
lipids 160
monoclonal antibody 152
myoglobin 153
oligonucleotides 160
peptides 154–156
proteins 154–156

Mass spectrometers
double focusing magnetic sector 147
ion cyclotron resonance 148
quadrupole 147
tandem 149
time-of-flight 148

Myoglobin
mass spectrum 153
resonance Raman 98
structure 29

Multidimensional NMR 115–120
COSY 116
HSQC 118
NOESY 116
protein structure 120
two dimensional 115

Nitroxide radical 123–124
lactose permease 140

NOESY (nuclear Overhauser effect
spectroscopy) 116

c-AMP response element 129–132
DNA-distamycin A 119
NOE walk 136
RNA structure 136–138

Normal mode vibration 90
Nuclear energy levels 104
Nuclear g factor 104
Nuclear magnetic resonance 103–120

chemical shift 108–110
Larmor frequency 106
multidimensional 115–120
relaxation times 112–115
spectrometers 106
spin-spin splitting 110–112

Nuclear magneton 104
Nucleic acid

CD and ORD 69–70
component structures 167
structure 25
ultraviolet spectra 40

Optical rotation 64
molar rotation 66
specific rotation 66

Optical rotary dispersion 65
proteins 67–69
nucleic acids 69–70

P-protein 74–77
ligand binding 75–77

Particle in a box 5
energy 7, 9
probability 6
wave function 6

Peptide sequencing, mass spectrometry
155

peptide ladders 155–156
Photoelectric effect 3–4
Phase angle 11
Phenylalanine spectrum 40
Phosphorescence 47, 51
Phosphorylation 160
Planck relationship 1
Polarization 78–79
Polarized light

circularly 64
linear 63
planar 63

Prosthetic groups 41
heme 42
flavins 44

Protein(s)
a helix 28
b hairpins 28
b sheet 28
CD 67–69
DNA interactions 71, 132
infrared spectra 95
NMR structure 120
ORD 67–69
primary structure 28
quaternary structure 30
random coil 68
secondary structure 28
tertiary structure 29
ultraviolet spectra 38

Protein folding 74–77
aldolase 159
hydrogen exchange 157–159
l repressor dynamics 133–135
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P protein 74–77
Proteomics 155
Proto-oncogenes 132

Quantum mechanics 3
Quantum yield 49

Raman scattering 92–95
anti-Stokes line 93
dihydrofolate reductase 100–101
hemoglobin 99
myoglobin 98
Rayleigh line 93
resonance Raman 94, 98–100
Stokes line 93

Relaxation times
chemical 114, 134–135
spin-lattice 113
spin-spin 113

Ribonuclease A
difference spectra 44–46
nucleotide binding 44–46
structure 29

Ribonuclease P 74–77
Ribozyme 27

hammerhead structure 27
ribonuclease P 74

RNA
folding 136–138
tRNA structure 26

Rotational correlation time
80

Scattering
Bragg 19
Raman 92–95

x rays 18
Selection rules 36
Serum albumin spectrum

39
Singlet electronic state 48, 51
Spin quantum number

electrons 103
nuclei 103–104

Spin-spin splitting 110–112
Karplus equation 112

Structure factor 22

Thymine spectrum 41
Triplet electronic state 48, 51
Tryptophan

fluorescence 49–50
ultraviolet spectrum 40

Tyrosine spectrum 40

Uncertainty principle 4
Uracil spectrum 41

Wave equation 5, 6
Wave number, definition 92
Waves 2, 9, 20

X rays
absorption spectroscopy 46
diffraction 21
scattering 18

Zinc fingers 77
cyclic-AMP response element

129–132
DNA interaction 77–78
DNA transcription 129


