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cross-relaxation induced polarization

technique (CRIPT), 572, 583

cryo-loop, 464–465

cryoprobe, 615

cryo-protectant, 464

crystal

crystallization process, 460–461

growth, 348, 460, 464, 467

lattice, 459–460

membrane protein crystallization,

40, 41, 462

mounting, 464

one-dimensional (1D) crystal, 416–417,

490

seeding, 462

solvent content, 469

two-dimensional (2D) crystal, 345, 347,

349, 417, 490, 499, 506–507, 510–511,

514–515

unit cell, 467, 469

vapor diffusion crystallization, 461

crystalline ice, 21, 464, 497

crystallization screening, 461

CSA. See chemical shift anisotropy

CT. See computer-assisted tomography

CT fluoroscopy, 635

CTF, 493–494, 503, See contrast transfer

function

cubic phase, 41, 462

CXCR4, 144

cyan fluorescent protein (CFP), 399

CyberCell database (CCDB), 624

cyclosporin, 93, 96

cytochrome, 254, 260–261

cytochrome b, 223, 263, 301

cytochrome c, 77, 85, 87, 91, 174, 199,

301, 317

cytoplasm, 4, 16, 18–19, 32, 102, 172, 245,

264, 337, 362, 388, 431, 515

cytoplasmic receptor binding protein

for cyclosporin, 93, 96

cytosine, 27, 33, 254, 265, 295, 317, 369

cytoskeleton, 247, 446, 514

cytoskeletal motor, 359

dark-field microscopy, 325, 328–330

de Broglie relationship or equation, 55,

407, 410, 489–490, 531

de Broglie wavelength, 410

Debye unit, 310

Debye–Waller factor, 61, 521, 526–527, 535

decay function, 271, 385, 511, 537, 566

deconvolution

in calorimetry, 130

in mass spectrometry, 91–92

in spectrometry, 271–272, 274, 294

in spectroscopy, 273, 315

defocus, 492–493, 495, 498–499, 503, 506,

508

denaturation, 59, 77, 90–92, 94–95, 106,

138, 155, 266, 273, 307, 317, 375–376,

522

density fluctuation, 233, 438–441

density gradient sedimentation, 184, 204,

206–207

dynamic density gradient (in AUC), 205

derivative. See heavy atom derivative

derivative spectroscopy, 258

detergent, 41, 104, 204, 258, 313, 408, 424,

444, 461–462, 514, 588

de-twin. See twinning, crystal

deuterium labeling, 408, 419, 440, 457, 537

dialysis, 13, 16, 19–20, 161, 258, 441–442,

461

difference map, 513

differential scanning calorimetry (DSC),

116, 126–132, 139, 144, 147–148

diffraction angle, 476, 539

diffraction limit (of resolution), 9, 325, 327,

393, 402

diffraction pattern, 329, 409, 416–417,

456–460, 466–469, 475, 483, 492, 499,

507, 511

diffraction spot or peak, 417, 458, 466–468,

507–508

diffractometer, 420

digitization, 79, 268, 496, 498, 503, 509,

569

dimyristoylphosphatidylcholine (DMPC),

444, 588, 590

diphtheria toxin. See toxin

dipole moment, 255, 268, 282, 289–291,

310

Dirac approach to quantum mechanics, 56

Dirac delta function, 52, 54, 409, 416–417,

492, 533–534

direct methods (in crystallography), 162,

456, 474–475

dispersion relation, 46, 50, 531–532, 538

distance distribution function, 427–428,

444, 449, 622

Subject Index

677

www.cambridge.org/9781107056374
www.cambridge.org


Cambridge University Press
978-1-107-05637-4 — Methods in Molecular Biophysics
2nd Edition
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

disulfide bond or bridge, 31, 67, 77, 468,

522

dithioerythritol (DTT), 23, 77

DMPC. See

dimyristoylphosphatidylcholine

DNA

A-form, 294, 296, 317, 319, 373, 600

B-form, 2, 294, 296, 318, 345, 368,

599

breaking, 10

deoxyribonucleic acid (definition), 33

S-DNA, 368

supercoiling, 318, 336, 368–370

unzipping, 370

Z-form, 294, 296, 318

DNA base pairing, 33–34, 210, 238, 351,

368, 600, 608

domain (definition), 31–32

Donnan effect, 19–20

Doppler, 46, 230, 235, 239–240, 639, 642,

646

effect or shift, 46, 230, 239–240, 646

mode, 642, 646

velocimetry, 235, 240

dose, electron, 498–499

dosimetry, 631

double differential cross-section, 533

drift (in electron microscopy), 492,

495–496, 498, 503

drift tube, 80

drug design, 5, 141–142, 144

dual energy radiography, 634

dual property (wave and particle), 490

dummy atom, 435, 449

dynamical transition, 44, 61, 63, 261, 522,

536

dynamics of slow, 606

dynein, 351, 354–356, 514

Edman degradation, 88

effective dose, 631–633, 635

eigenimage, 508

eigenvector, 243, 508

Einstein–Smoluchowski relation, 172,

174–176

Einstein–Stokes relation, 237

elastic scattering, 288, 414, 491, 532

electric birefringence, 7–8, 53, 176, 178,

224

electric dipole, 14, 266, 309–310, 538

electrolyte, 13, 19

polyelectrolyte, 13–14, 19

electromagnetic spectrum, 255, 266, 409,

547, 552, 632

electron cloud, 289, 409, 411–412

electron wavelength, 491–492

electronic transition, 3, 57, 218–219, 222,

256, 259, 265, 288, 295–296, 309,

420

electrophoresis, 3, 7, 100, 104, 165, 174,

176, 185, 230, 240–241

two-dimensional (2D) electrophoresis,

581

electrophoretic. See electrophoresis

electrostatic potential distribution, 490,

495

electrostriction, 14, 21

ellipsoid, 7, 19, 161, 164, 168, 180–181,

184, 222, 225, 238, 425–426, 429,

432–433, 535, 548, 605

elliptically polarized light, 48, 307–309

enantiomer, 29, 31, 36, 296

enantiomorph, 306

energy filter, 492

energy minimization, 521, 525

energy-level diagram, 216, 393, 550

energy-level splitting, 547

entropy, 6, 21, 115, 117–124, 126, 136–138,

141–142, 144–146, 153–154, 366, 376,

460, 641

enzymatic reaction, 457, 483, 590

enzyme

enzyme activity, 254

enzyme catalysis, 4–5, 227, 347, 392,

527

epifluorescence, 325, 362, 386

epitope, 513

equation of motion, 48, 50, 479, 525

equilibrium constant, 119, 122–123,

128–129, 142, 152, 185, 203

equivalent dose, 631

erythrocyte, 172, 377, 379

erythrosine, 222, 225

ethanol, 294, 318, 461, 545, 555–556, 558,

560–561, 563–564, 570

Eukarya, 25–26, 40

Euler angle, 504, 611

europium, 421

evaluation and fitness, 435

evanescent wave, 150–151, 384, 388–389

Ewald construction, 458, 483

Ewald sphere, 457–458, 466, 468, 483

extinction coefficient, 255, 258–259, 266,

308–309, 448

extremophile, 16–17, 26

Eyring plot, 124, 154

Eyring transition state, 124

face-centered (also F-centered), 459

far-field optical microscope, 326, 333, 385,

392–393, 395

fast atom bombardment (FAB), 71, 89

fatty acid, 38

Fcalc,Fcalcultated, calculated structure factor

amplitude, 470, 477

FCS. See fluorescence correlation

spectroscopy

FDG-PET, 630

Fermi unit, 412

fiber diffraction, 1–2, 25, 36, 408

Fick unit, 174, 177, 210

Fick’s law and equations, 169–171, 189,

537

FID. See free induction decay

field correlation function, 232, 238

field emission gun (FEG), 7, 489, 494, 511

first law of thermodynamics, 117

Fisher projection, 36–37

FKBP, 93, 96

flagella motor, 354, 363

flash cooling, 457, 497, 515

flash photolysis, 60, 261, 263

FLI. See fluorescent lifetime imaging

FLIM. See fluorescent lifetime imaging

microscopy

flow birefringence. See Maxwell effect

fluorescence anisotropy, 216, 218–222,

224, 227

fluorescence correlation spectroscopy

(FCS), 162, 230–231, 243–245,

247–248

fluorescence decay, 215, 220–221, 224, 385,

400

fluorescence depolarization, 8, 44, 53,

215–217, 219, 521

fluorescence polarization, 7, 162, 167, 178,

215, 217, 225, 228, 391

fluorescence probes, 390, See fluorophore

fluorescence resonance energy transfer

(FRET), 384, 391–392, 395–400,

402–403

fluorescent lifetime imaging (FLI),

400, 401

fluorescent lifetime imaging microscopy

(FLIM), 400

fluorophore, 3, 172, 177, 188, 216–219,

245, 331, 351, 362, 386–387, 390–391,

393, 395, 397, 400, 402

flux

magnetic flux, 79, 586

neutron flux, 484–485

photon flux, 76

fMRI, 655–656

Fobs observed structure factor, 460, 470,

477–478

focal pair, 505–506

focused ultrasound surgery, 642

folding intermediates, 91–92, 130
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force constant, 48–50, 57, 61–64, 230, 242,

269, 340, 342–343, 522–523,

536–537

force field, 43, 522–523, 525

form birefringence, 329

form factor, 409, 411, 415, 431, 435, 448,

476, 535

formvar, 388, 497

Forster-type energy transfer. See

fluorescence resonance energy

transfer

Fourier analysis, 50–52, 56, 407, 567

Fourier pair, 566–567

Fourier series (definition), 50

Fourier shell correlation (FSC), 506,

509–511, 516

Fourier transform (definition), 50

Fredholm integral equation, 193, 235

free induction decay (FID), 281, 566, 568,

570, 648, 651

frequency spectrum, 232–233, 241, 566,

570

FRET. See fluorescence resonance energy

transfer

frictional coefficient

rotational friction coefficient, 161,

166–167, 179

translational friction coefficient,

165, 166, 177, 178, 207

frictional properties, 162, 171, 176,

181–182, 210

Friedel’s law, 476

function of state, 117–118

functional PET, 656

functional proteomics, 5, 72

galactosidase, 384, 510

gas phase, 71–72, 74, 76–77, 88, 94, 97,

99–101, 103

Gaussian coil, 28, 208, 212

gene V protein, 99

genetic algorithm, 435–436

genomics

comparative genomics, 482

proteomics, 85

structural genomics, 5, 482, 616

geometrical optics, 329, 491

GFP. See green fluorescent protein

Gibbs free energy, 22, 118, 120, 122

GlcNAc (N-acetylglucosamine), 38,

102–104

glow discharge, 497

glutamate dehydrogenase, 174–175, 199

glutaraldehyde cross-linking, 498

glutathione S-transferase (GST), 152

glycan, 35–38, 105

glycerol, 18, 38, 71, 89, 99, 176, 205, 222,

225, 261, 452, 464, 590, 592

glycocalyx, 35

glycoconjugate, 36–37

glycogen, 35, 102, 220

glycopeptide, 102, 104

glycosylation, 461, 511

gold, 77, 108, 149–151, 173, 297, 332, 339,

360, 375, 381, 451, 496–497, 500, 597

goniometer, 420, 452, 464, 496

gp120, 145–147

gradient descent method, 479

gravitational potential energy, 193–194

gravitational sweep, 198

sedimentation, 189

gray level, 496, 508

green fluorescent protein (GFP), 384, 390,

395, 397–400, 402, 446

grid in electron microscopy, 496–499, 508,

510

grid in genetic algorithm, 435

grid in NMR, 282

GroEL. See chaperonin

GroES. See chaperonin

group velocity, 46

guanine, 27, 33, 265, 294, 317, 369, 558

Guinier approximation, 58, 425–426,

428–431, 434, 437, 439, 448, 535

gyromagnetic ratio, 80, 549–550, 552, 564,

573, 575, 607, 651

Halobacterium, 59, 62, 264, 444, 514

halophile, 17–18

handedness. See chirality

handedness in electron microscopy, 505

Haworth projection, 36–37

health physics, 630, 633, 642, 652

heat capacity (definition), 123

heat conductance, 497

heavy atom derivative, 465, 475–477

heavy water (D2O), 253, 420, 434, 436, 443,

536

helical reconstruction, 490, 502, 506–507

heme, 65

hemoglobin, 174, 184, 254, 260–261, 275,

431

hepatocyte, 331

heterodyne, 232–233, 235, 240, 282, 285, 567

HIFU (high-intensity focused ultrasound),

642

high-pressure liquid chromatography

(HPLC), 103

histidine tag, 152, 362

HIV

AIDS, 143–144, 452

anti-HIV drug, 10

gp120, 144, 147

HIV gp120, 144

HIV Nef, 452

HIV protease, 143–144, 156, 223, 473

HIV-2 TAR RNA, 591

HIV-p24, 75

retro-virus, 33

hkl

coordinate, 458

indices, 417, 458, 467

reflections, 475

HLA-A2. See MHC (major

histocompatibility complex)

HMG box, 142, 147–148

Hofmeister series, 13, 22

Holde–Weischet. See Lamm equation

homodyne, 232–233, 235, 242

homologous series, 176, 207–210, 238

homology, in protein sequence, 473

Hooke’s law, 48–49, 60, 268, 340–341

hot neutrons, 56

Hounsfield scale, 636

HP-36, 527

HPLC. See high-pressure liquid

chromatography

Human Genome Project (HGP), 101

humidity, 36, 63–64, 408, 421

Huxley model, 358

Huygens candle, 410

hydration layer, 65, 424, 435, 525, 598

hydration shell, 64–65, 162, 164–165, 209,

435–437, 439

hydrophobic effect, 20, 22, 137–138

hyperchromic effect, 266

hyperspace, 508

hypochromicity, 266

icosahedra or icosahedral symmetry, 499,

505, 512

icosahedral virus, 509, 512

ideal solution, 14–16

image reconstruction, 489, 507, 636

immunochemistry, 500

incident flux, 411–412, 533, 633

incoherent cross-section, 533–534

indexing, 466

indinavir, 156

induced fluorescence, 389–390

inelastic scattering, 44, 288, 307, 414, 491,

521, 525, 534, 537–538

INEPT. See insensitive nuclei enhanced by

polarization transfer

infinite dilution, 198, 423–424, 430–431

infrared (IR) spectrometer, 253,

266–267

initial phase estimate, 473

Subject Index

679

www.cambridge.org/9781107056374
www.cambridge.org


Cambridge University Press
978-1-107-05637-4 — Methods in Molecular Biophysics
2nd Edition
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

insensitive nuclei enhanced by

polarization transfer (INEPT), 572,

575–576, 583

insulin, 25, 75, 174, 199, 293, 295

integral membrane protein, 444, 462, 489,

499, 508, 514–515

integrate (in crystallography), 464,

466–467, 507

intensity correlation function, 232

interaction tensor, dipole–dipole, 610

interaction tensor, spin, 610

interference

constructive, 45, 392, 413, 458, 583

destructive, 45, 237, 282, 329, 416–417

interferometer

Fabry–Perot interferometer, 230–231,

233–234, 238

Michelson interferometer, 268

Rayleigh interferometer, 185, 187–188,

198

intermediate scattering function, 533,

537–538, 540

internal energy, 76, 117, 119–120, 123, 136

internal relaxation time, 235, 238

interparticle interference, 423, 431

intrinsically disordered protein (IDP), 5,

92, 311–313, 546, 616–617, 621

inverse scattering problem, 435

inversion recovery, 572–573, 653

ion channel, 515

ion cyclotron principle, 79

ion cyclotron resonance spectrometry, 71,

76, 78, 84

ionic strength, 13, 19–20, 239, 615

ionic track, 529

ionization chamber, 77, 635

ionizing radiation, 630–632, 635, 651

isobestic point, 257

isochromat, 570, 574

isoelectric focusing, 88

isomorphous replacement, 456, 475

multiple isomorphous replacement

(MIR), 475

single isomorphous replacement (SIR),

475

isothermal system, 117

isotope labeling, 184, 283, 590, 596–598

Karplus equation, 561

kerma (kinetic energy released per unit

mass), 631

ketose, 36

kinematic viscosity, 162

kinematics, 58, 522

kinesin, 199, 335, 350–356, 359, 363, 514

kinetic or kinematic crystallography, 65

kinetics, 3, 8, 44, 58, 60, 115, 145, 147,

152–154, 243, 245, 257, 261, 263, 307,

317, 362, 385, 388, 390, 417, 461, 522

reaction kinetics, 167, 248, 254

kosmotrope, 22

Kuhn–Mark–Houwink relation, 208

label triangulation, 432, 440, 457

labeling of amino acid, 465, 539, 596

lactate dehydrogenase (LDH), 199, 300

Lamm equation, 184–185, 189–190,

192–193, 205

Stafford method, 191–192

van Holde–Weischet method, 191

Langevin dynamics, 525

Laplace’s equation, 171

Larmor

equation, 552

frequency, 552–555, 561, 569–571, 574,

578, 580, 611, 648–649, 651

precession, 540, 552–553

laser desorption ionization (LDI), 71, 76

laser tweezers, 242, 336, 358, 364

latex bead or sphere, 162, 229, 337, 354,

368

Laue diffraction, 483, 485

layer line, 507, 514

lectin, 35, 173, 590

Lennard–Jones potential, 521, 523–524

lens

light lens, 492

magnetic lens, 492

objective lens, 326–330, 386, 392,

492–493, 495

lensless microscopy, 331

Levinthal paradox, 130

levitated micro-droplet, 385

line projection (in electron microscopy),

506

linear molecular motor, 351–352

Lorentz correction, 466

Lorentz force, 73

lunes (in crystallography), 468

lysophospholipase, 399

lysozyme, 64–65, 71, 77, 93, 130–132, 162,

182, 230, 238, 241, 408, 438–439, 456,

468, 526–527, 607

macroion, 19, 100

MAD. See multiple anomalous dispersion

magic angle spinning (MAS), 546, 608, 612

magnetic quantum number, 549–550, 560

magnetic resonance imaging (MRI), 7, 10,

546, 632, 638, 648–652, 654–656

magnification, 326–327, 331, 413, 415, 480,

498, 511

major histocompatibility complex.

See MHC

malate dehydrogenase, 29, 59

MALLS. See multiple angle laser light

scattering

Mandelshtam–Raman phenomenon, 288

mask (in crystallography), 479

mass attenuation coefficient, 634

mass density, 20, 425, 442–443

Matthew’s coefficient, 469

Maxwell effect (or flow birefringence), 167,

176, 178

Maxwell’s equations, 231

Maxwell’s relations, 119

medical beam-line, 635

membrane potential, 13, 331

mesophile, 17

Messelson–Stahl experiment, 207–208

methionine tRNA synthase, 430

methylacetamide, 270–272

MHC

HLA-A2, 154

MHC (major histocompatibility complex),

145, 155, 462

micelle, 444, 590

micrograph, 294, 331, 349, 352, 354, 356,

399, 489, 492–493, 495, 497–498, 500,

503, 505–506

microneedle, 336, 338, 340–341, 351, 364,

370

microtubule, 10, 33, 350–356, 361, 393,

446, 499, 514

Miller indices, 417, 458

MIR. See isomorphous replacement

missing (electron) density, 474, 478

moderator, 420

molecular crowding, 206, 431, 621

molecular envelope, 479

molecular motor, 336, 346, 348, 350–353,

360, 362–363, 365–367, 529

molecular replacement, 456–457, 473–474,

477, 479, 508

molecular vibration, 8, 57, 76, 267–269,

296

molten globule, 130, 316–317, 450

monochromator, 185, 290, 420, 539–540

monodisperse, 167, 193, 195, 202, 239, 416,

423–424, 426–428, 430, 460, 502–503

Monte Carlo, 320, 435–436

mosaic, 466–467

Mössbauer spectroscopy, 44, 255, 521

MRI. See magnetic resonance imaging

multidimensional spectroscopy, 281

multiple angle laser light scattering

(MALLS), 235–236, 446–450

multiple charging, 71, 77
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multiple pulse, 281, 570, 572

multivariate statistical analysis, 313, 508

mutagenesis, 185, 398, 511, 514

mutual diffusion coefficient, 166, 235

myoglobin, 1, 25, 28, 60–62, 64–66, 85,

91–93, 135–137, 174, 199, 254, 256,

260–262, 264, 275, 301, 313–314, 408,

457, 466, 484, 536, 538

myosin, 10, 131, 200, 209, 335, 348,

350–359, 363, 382, 399

nanoscale manipulation, 336

nanoscalpel, 348

nanovid, 168, 172

Ncd (non-claret disjunctional) gene or

protein, 353, 514

NCS. See non-crystallographic symmetry

near-field scanning microscope (NSOM),

325–326, 332, 349

Nernst heat theorem. See third law of

thermodynamics

neutron absorption, 409, 412

neutron crystallography, 6, 412, 419,

456–457, 478, 484

neutron source, 420, 451, 531,

539–540

neutron spectroscopy, 3, 8, 59, 531–532,

534–535, 537–539

Newton’s second law, 173

Newtonian dynamics, 523, 525

Nipkow disc, 326, 331

NMR structure determination, 594, 596,

598, 611

NOE. See nuclear Overhauser

enhancement

NOESY. See nuclear Overhauser enhanced

spectroscopy

non-covalent complex, 93–95, 99

non-crystallographic symmetry (NCS),

470–471, 474, 479, 482, 507

non-exponential kinetics, 261

normal mode, 49–51, 238, 268, 270, 293,

300, 522, 526–527, 531, 534, 538

NSOM. See near-field scanning

microscope

nuclear magnetization, 549, 567, 569

nuclear Overhauser enhanced

spectroscopy (NOESY), 282, 580, 582,

584–585, 591

nuclear Overhauser enhancement (NOE),

545–546, 572–573, 575–578, 583,

585–586, 594–596, 598, 600, 602, 604,

611, 618

nuclear precession, 551

nuclear spin, 409, 547–549, 553, 561,

579–580, 583, 608–609, 611, 651

nucleic acid (DNA and RNA) (definition),

33

number-average molecular mass, 202

numerical aperture, 325, 328, 368, 392

occupancy, 460, 478

OD. See optical density

oil-immersion lens, 325, 331

oligosaccharide, 35, 37, 102, 319, 600, 602

OMIT map, 478

oncogene, 104

one-lens microscope, 325–326

one-photon excitation, 386–387

optical density (OD), 187, 255,

283, 495

optical detection, 185, 187, 389

optical diffraction, 151, 503

optical mixing spectroscopy, 229, 231

optical trap, 9, 335–339, 351, 354–355,

363–364, 367–368, 372, 374

orbital state, 255

oscillation photography, 466

osmotic pressure, 2, 5–6, 16, 18, 44,

441–442

overfit, 472

overfocus, 495

pair production, 632–633

pair–distance function, 428

partial molal volume (definition), 14

partial molar heat capacity, 132, 148

partial specific volume (definition),

14, 204

particle selection, 503

partition function, 121, 128–129

Patterson diagram or map, 469–470,

474–476

Patterson function, 427, 469, 474–475

Pauli exclusion principle, 217

Pauling and Corey model of DNA, 369

PCR. See polymerase chain reaction

PDB. See Protein Data Bank

peptide bond, 28, 30, 88, 105, 133, 254,

285, 311, 315, 589

perfect gas, 15–16, 115, 441

periodic boundary condition, 524, 530

permethylation, 102

Perrin equation, 219, 221

persistence length, 320, 358, 368, 376–378

PET. See positron emission tomography

phase bias, 474

phase contrast, 325, 494–495

phase diagram, 40–41, 461

phase difference or shift, 45, 47–48, 328,

330, 411–413, 417, 492, 495, 509,

653

phase extension, 479

phase flipping, 503

phase improvement, 477

phase information, 416, 428, 435, 460, 469,

474, 493, 499, 507

phase object, 492, 495

phase origin, 474

phase problem, 1, 416, 456, 460, 473, 477

phase relationship, 414, 416, 474, 479, 511

phase residual, 509

phase velocity, 46

phonon dispersion, 538, 541

phosphatidyl, 38, 444, 452

phospholipid, 38, 587, 599

phosphorescence, 178, 216, 225

photoactivation, 66, 264, 401

photoactive yellow protein (PYP), 277

photoelasticity, 220

photoelectric effect, 633

photon echo, 8, 281

photosynthesis, 25, 28, 260–261, 527–528

phytol, 38

pitch (helical), 1, 182, 344–345, 369, 507,

514, 635

pixel, 331, 400, 496, 508–509, 643

pixelization, 496

planarity, 594

Planck’s constant, 8, 54–57, 124, 231, 255,

269, 309, 410, 490, 531–532, 549, 564,

651

plasma desorption, 71

plectoneme, 368, 370

Pneumococcus, 25

point spread function (PSF), 329–330,

390–393

Poisson distribution, 241, 390

Poisson’s equation, 19

polarizability, 231–232, 236–237, 255,

289–290, 296

polarization microscope, 325, 329–330

polarized light, 29, 48, 217, 221, 231, 296,

306–308, 311, 329

depolarized light, 231, 237

non-polarized light, 218, 231

polarized neutron beam, 540

polyacrylamide gel, 100, 185

polydispersity, 196, 202, 430, 437

polyelectrolyte. See electrolyte

polymer, 13, 16, 22, 25, 27, 33, 35, 71, 102,

189, 198, 209, 239, 299, 307, 320, 341,

351, 362, 366, 376–377, 380, 408, 447,

460–462, 547

polymerase, 10, 26, 99, 104, 106, 352, 358,

368, 617

polymerase chain reaction (PCR), 99, 104,

348
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porcine pancreatic secretory trypsin

inhibitor (PSTI), 596

Porod invariant, 429

Porod relation, 426, 428

Porod’s characteristic function, 427

positivity, 474

positron, 419, 629–630, 637

positron emission tomography (PET), 10,

629–630, 637–638, 648, 655

potential difference, electric, 73, 490

precipitant, 460–462

precipitation, 13–14, 19, 22, 227, 461–462

preferential interaction parameter, 20

primary structure, 27–28, 31, 33, 36–37, 88,

133, 599

primitive lattice, 459

profilometer, 342

prosthetic group, 28, 254, 258, 260–261,

274, 277, 311

proteasome, 32, 97, 499

protein conformation, 92, 216, 265, 283,

293, 307, 347, 384, 399, 444, 515, 606

Protein Data Bank (PDB), 293, 298, 460,

472–473, 482, 547, 595, 599, 604, 613

protein fold, 10, 137–139, 375, 482

protein folding, 6, 59, 85, 90–91, 116, 127,

130, 135–136, 311, 446, 450, 522, 592

protein stabilization force, 137–138

proteomics, 5, 72, 85–86, 88, 105, 110–111,

149, See genomics

protofilament, 354, 514

proton pump, 62–64, 261, 264–265, 361,

444, 514

PSF. See point spread function

PSTI. See porcine pancreatic secretory

trypsin inhibitor

psychrophile, 17

purple membrane (PM), 64, 259, 264, 444,

499, 587

PYP. See photoactive yellow protein

Q space. See reciprocal space

quadrupole, 71, 77–78, 80–83, 102, 105,

548, 588, 608, 610–611

quarter-wave plate, 489, 495, 644

quasi-elastic scattering, 53, 230, 534,

537–540

quaternary structure, 27, 29–30, 32, 59,

418, 522

radial density function, 512

radiation damage, 65, 67, 409, 420, 457,

463–464, 466–468, 490–491, 497–499,

506, 632

radiation protection, 631–632

radiation therapy, 629, 632, 634

radio frequency, 82, 232, 282, 567, 609,

648, 651–652

radiotherapy. See radiation therapy

Ramachandran plot, 31, 472, 482

Raman active, 288–291, 303

Raman microscope, 290–291, 294–295

Raman optical activity (ROA), 296,

298–300, 305, 307

Raman spectroscopy (non-resonance or

classical), 288

random coil, 147, 209–210, 258–259,

273–275, 297, 319, 355,

366, 557

random walk, 169, 173–174

Raoult’s law, 14, 16

rapamycin, 93, 96

rapid mixing, 301, 303–304

Rayleigh scattering, 234, 288–289

reaction intermediate, 483

real space, 52, 54, 58, 415–417, 424,

427–428, 432, 474, 506–507

reciprocal lattice, 407, 457, 466, 499, 539

reciprocal space (or Q space), 52, 54, 58,

413, 415–417, 424, 427–428, 431–432,

464, 471, 507

redundancy, 88, 468–469, 482, 598

reflectron, 71, 81

refractive index (definition), 150

relative phase, 458

relaxation process, 215, 238, 553, 570, 572,

577, 653

relaxation time, 58, 166, 178, 215, 217, 219,

224, 236, 238, 537, 553, 569, 571–573,

595, 649, 651, 653, 655

replication, 10, 26, 34, 184, 207, 368, 617

reprojection method, 505

residual dipolar coupling, 586, 589–590,

594–595, 599–600, 619, 623

resilience, 61

resolution

crystallography, 457, 482

electron microscopy, 509, 511

energy resolution, 534–536

lateral resolution, 344–345, 384, 645

mass resolution, 71, 73–74, 79, 86,

99–101

spatial resolution, 56, 296, 339, 344,

354, 384–386, 395, 398, 629, 632, 637,

646

time resolution, 3, 8, 66, 91, 220, 232,

261, 276–277, 281, 287, 301, 347, 358,

402, 484, 534, 638, 656

respiration, 25, 261, 388, 527–528, 636, 656

retina, 315, 327

retinal, 4, 28, 62–63, 66, 254, 257, 260,

264–265, 274, 276, 295, 328, 515

retro-transposon, 101

Reynolds number, 161, 163, 174, 176, 178,

183

rhodamine, 247–248, 331, 388, 390, 398

rhodopsin, 28, 62, 66, 172, 260, 276, 315

ribonuclease, 25, 63, 116, 212, 262, 297,

314, 527

ribosome, 4, 26, 28, 32–33, 94, 184,

186–187, 198, 352, 408, 436–438,

440–441, 443, 456–457, 477, 490,

499, 509, 512

ribozyme, 10, 28, 33, 41, 373–374

rigid-body refinement, 449, 479

Rmerge, 469, 482

RNA

messenger RNA (mRNA), 33, 101, 443,

623

ribonucleic acid (definition), 33

siRNA, 33

small nucleolar RNAs (snoRNA), 33

transfer RNA (tRNA), 19, 33–34,

101–102, 181–182, 218, 423, 426, 430,

443–445, 512, 600

RNA base pairing, 34, 600

RNA interference (RNAi), 33

RNA polymerase, 347, 351–352, 358–359,

367, 457, 510, 591–592

RNAse. See ribonuclease

ROA. See Raman optical activity

robot, 482, 618

Rose model, 491

Rossman fold, 31

rotating frame, 553–554, 569–571,

574

rotation

cross-rotation function, 470

rotation function, 474

self-rotation function, 470

rotational average, 423–424, 427–428, 432,

435

rotational correlation time, 178, 217, 219,

221–222, 224–225, 572, 577–578, 588,

602, 606

rotational motion, 215, 219, 222, 236, 242,

266

ryanodine receptor, 515

SAD. See anomalous dispersion

salt bridge, 123, 522

salting in, 22

salting out, 13, 22

saquinavir, 156

SAR. See specific absorption rate

scaling, 459, 467, 471–472, 511

scanning electron microscopy, 107, 489,

494
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scanning force microscopy (SFM), 3, 335,

340, 342

scanning tunneling microscopy (STM), 9,

335–336

Scatchard analysis, 122, 153–155

scattering amplitude or length

complex, 411, 476

contrast, 418, 426, 429–430

cross-section, 434

definition, 411

density, 418, 424, 436

electron, 411

intensity, 432

magnetic, 482

neutron scattering, 410, 412, 434, 436,

484

vector, 413, 415

X-ray scattering, 411–412, 436

Schiff base, 63, 264–265, 515

Schrödinger approach to quantum

mechanics, 56

Schrödinger wave mechanics, 56, 253

scintillation detector, 421

SCOP (structural classification of

proteins), 32

screening constant. See shielding constant

screw axis, 459, 507

search model

in crystallography, 473–474, 477, 479

in electron microscopy, 510

SEARCH/FOCUS/EXPOSURE mode, 498

second law of thermodynamics, 115,

117–120, 366

secondary electron, 494, 500

sedimentation coefficient (definition), 191,

213

sedimentation equilibrium, 145, 184–185,

193, 200, 202–203, 207, 214, 426,

441–442

selection rules, 269–270, 282, 290

selenomethionine, 465, 482

self-beat spectrum, 233–234, 237

self-beating technique. See homodyne

sequencing

carbohydrate sequencing, 102

DNA sequencing, xvii, 5, 72, 86, 95,

100–102, 104, 250, 336, 385

protein sequencing, 72, 86, 88, 90,

102–103, 107–108

Sanger sequencing, 100

structural sequencing, 478

SFM. See scanning force microscopy

Shannon sampling theorem, 496, 509

shielding constant, 556

Shiga toxin. See toxin

sigma level (in electron microscopy), 511

signal-to-noise ratio (I/σ) (definition), 468

silver, 90, 151, 297

simple harmonic oscillator, 48, 50, 57, 61,

268, 536

simulated annealing, 435, 478–479, 524,

595

single-particle reconstruction, 490, 500,

502–503, 515

sinogram, 506

SIR. See isomorphous replacement

Snell’s law, 641–642

soft ionization, 76

software

AMoRe, 473

ARP/wARP, 478

CCP4, 473, 477

CNS, 477

Coot, 477

CRYSOL, 434–435

CRYSON, 434–435

DALALGA, 436

DAMMIN, 436

IMAGIC, 504

Molrep, 473

Mosflm, 466

Rosetta, 26, 612

SEDNTEP, 205

ULTRASCAN, 191

XDS, 466

solvation, 19–20, 138, 144, 443

solvent boundary, 428

solvent density, 205, 436–437, 443

solvent flattening, 479

solvent model, 525

Soret band, 261, 263–264, 302

sound wave, 229, 239, 448, 639–643, 645

space group, 458–459, 467–469, 471,

474–475, 482

space-averaged structure, 483

spallation source (neutrons), 7, 408, 420,

532

spatial frequency, 395, 493, 503, 509, 655

specific absorption rate (SAR), 652

speckle, 643, 645

spectrophotometer, 255, 257, 266

spectrophotometry, 14, 266

spherical aberration, 491–493

spherical absorber, 171

spherical harmonics, 435

spin

electron spin, 217, 446, 545, 550

neutron spin, 485, 533, 540

spin coupling, 545, 558, 575–576, 580, 583

spin echo, 8, 281, 532, 539–540, 545, 572,

574–576, 607, 653–654

spin flipper, 540

spin relaxation, 572, 578, 602, 605, 649

SPR. See surface plasmon resonance (SPR)

Stafford method. See Lamm equation

staining

negative staining, 489, 497, 502, 505,

515

positive staining, 497

standard state, 121

standing-wave excitation of fluorescence,

384, 395

starch, 35

starting model, 435, 473, 595

statistical thermodynamics, 115–116,

118–119, 124

STED. See stimulated emission depletion

stereochemical parameters or information,

33, 296, 472, 478

stereoisomer, 25, 36

sterically induced alignment, 586

stethoscope, 332

stimulated emission, 385, 393

stimulated emission depletion (STED),

385, 393–394

stimulated spin-echo, 282, 607–608

STM. See scanning tunneling microscopy

Stokes line, 288, 414, 537

Stokes’ law, 166–167, 175–176

Stokes’ shift, 289

Stokes–Einstein–Debye equation, 222

streptavidin, 10, 340, 351, 354, 356, 362,

367, 369, 372, 499

super-resolution imaging, 325, 332, 385,

402, 446

surface plasmon resonance (SPR),

142, 144, 147, 149, 150, 151, 153, 155,

156

Svedberg unit, 208

symmetry operator, 470, 505, 510–511

synchrotron, xix, 3, 7, 307, 319–320,

408–409, 419–420, 451, 457, 464,

468–469, 482, 634–635

systematic absence, 459, 468, 511

tandem mass spectrometry, 82, 88, 102,

104

tangent formula (in crystallography), 475

targeted molecular dynamics, 528

taxonomy, 72, 106

T-cell adhesion protein (CD2), 605

T-cell receptor (TCR), 155

TCR. See T-cell receptor

temperature factor, 44, 460, 466, 470, 479,

495, 511

tertiary structure, 27, 29–34, 59, 92, 266,

283, 311, 314–317, 369, 373–374, 522,

558, 599, 606, 618
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Tetrahymena, 373–374

tetramethylsilane (TMS), 556–558

thermal energy, 5, 9, 59–61, 66, 147, 169,

193–194, 255–256, 414, 419, 441, 531,

535

thermionic electron gun, 494

thermophile, 17

hyperthermophile, 17

thermosome, 444

third law of thermodynamics, 119

Thomson factor. See scattering amplitude

or length, electron

three-photon excitation, 387

thymine, 27, 33, 265, 317

tilt pair, 506

tilt transfer function, 503

time correlation function, 232, 242, 533,

604

time of flight (TOF) mass spectrometer, 71,

80–81, 94, 107

time of flight (TOF) neutron scattering,

539–540

time-averaged fluctuation, 441

time-resolved crystallography, 408, 463,

483

time-resolved fluorescence spectroscopy,

216, 219

time-resolved Raman spectroscopy,

301, 302, 303

tip angle, 569

TIRFM. See total internal reflectance

fluorescence microscopy

tomography, 499, 502, 629, 635, 637–638

topoisomerase, 367–369

total internal reflectance fluorescence

microscopy (TIRFM), 384, 388

toxin

cholera toxin, 37, 39

diphtheria toxin, 31–32

Shiga toxin, 39

tracer diffusion coefficient, 166

transcription, 26, 33–34, 104, 212, 347,

351–352, 358, 360, 592, 617, 620

transducer, 180, 368, 643–646

translational diffusion, 53, 161, 165, 168,

175, 229–230, 236–239, 535, 537, 602,

606, 608

coefficient, 166, 177

transmission electron microscopy, 107,

348, 490, 494, 502

transverse relaxation time, 553–554, 575,

607

transverse relaxation-optimized

spectroscopy (TROSY), 546, 580,

583–584, 596–597, 614

trapping of intermediate states, 483

Treatise on Light (Huygens), 407, 410

trehalose, 61, 64, 319, 536

triple isotopic substitution method,

441

triple-axis spectrometer, 408, 532,

538–539

triplet relationship (in crystallography),

474

tropomyosin, 199, 209

TROSY. See transverse relaxation-

optimized spectroscopy

twinning, crystal, 467

two-dimensional (2D) NMR, 281, 546,

579–581, 585

two-dimensional infrared (2D-IR)

spectroscopy, 8, 281–285

two-photon excitation, 246, 384–387,

392

two-state reaction or conversion, 257

ultrasound imaging, 448, 639, 642–643,

645, 648

unbending procedure, 507

uncertainty principle, Heisenberg’s, 56, 61,

551

underfocus, 495, 503

unit cell (definition), 416

unstructured protein, 311, 616–618

uracyl, 33, 265

UV-absorbing matrix, 71, 108

UV–visible spectral range, 188, 254–258,

260, 266, 297

virus

blue tongue virus, 482

herpes simplex virus (HSV), 500, 506

respiratory syncytial virus (RSV), 620

Semliki forest virus, 502, 512–513

viscometer

Couette viscometer, 179

Ostwald viscometer, 179

Ubbelohde viscometer, 179

water structure, 19, 21–22, 132

Watson–Crick base pair, 35

wave interference, 533

wave nature of light, 326, 407

wave number, 266–267, 269, 271, 273, 277,

288, 299

wave vector, 46, 52, 55, 150, 233, 283, 410,

413, 415, 532

wave–particle duality, 55

weak phase object, 492

Wehnelt cylinder, 494

Weiner correction, 504

Weissenberg camera, 483, 485

Wilson distribution, 478

Wilson plot, 466, 478, 511

Wilson statistics, 466

worm-like chain, 368, 376

X-ray absorption, 255, 295, 409, 476,

632–633

X-ray detector, 421, 494

X-ray free electron laser (XFEL), 463–464

X-ray generator, 420

X-ray photon, 409, 419, 421, 464, 631, 633,

635

X-ray pulse, 463, 484

X-ray wavelength, 8, 465, 476

yellow fluorescent protein (YFP), 399

YFP. See yellow fluorescent protein

zero point energy, 61

zeroth law of thermodynamics, 117

zinger, 468
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