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– circular dichroism 243
– FTIR 260–264, 273–275, 278, 

280–283
– infrared 259–287
– Raman 289–308

specular scattering 228
staining, electron microscopy 36
state transitions

– molecular dynamics 172–176
– photosynthesis 294

statistical disorder 15
steered MD approach 194
stimulus-response pathways 72
stochastic dynamics 195
Stokes radius

– analytical ultracentrifugation 95–96, 
100–101

Stokes-Einstein law 95
stratifi cation 193–194
Streptococcus thermophilus 71
stretching vibrations 269
structural changes

– attenuated total refl ectance 265
– receptor-ligand studies 71

structural families 8
structural genomics 11
structure determination 14–16

– atomic force microscopy 
141–158

– circular dichroism 244–252
– electron cryo-microscopy 31–54
– free energy calculations 187–207
– high-resolution 4–16
– infrared spectroscopy 259–287
– neutron studies 213–240
– projection 47
– Raman spectroscopy 301–302
– solid-state NMR 62–63, 66
– two-dimensional crystallization 

44–46
structure factor 12
structure validation 273–276
structure-function analysis 4
supramolecular assembly 150–152
surface layer (S-layer) 145–147
surface plasmon resonance 22
surface-tethered receptors 131
surfactant densities 106–107
Svedberg equation 96



 Index  347

symmetric stretching 269
synchrotron radiation 13

t
target immobilization 122
temperature dependence

– elastic neutron scattering 
233–234

– incoherent inelastic scattering 
236

temporal selectivity 320
tertiary structure fi ngerprint 250–252
tetra-cystein tag 321
thermionic electron sources 33
thin fi lms, refl ectivity 230
time-of-fl ight spectroscopy 218
time-resolved FRET (TR-FRET) 

318–320
TMH see transmembrane helices
TolC 170–172
TonB-dependent transporters 168
total electron dose 46
total refl ectance FTIR spectroscopy 

260–263
transmembrane domains 173
transmembrane helices (TMH) 6

– FTIR 283
transport equation 93–95
transport phenomena 199–204

– see also assisted transport phenomena
transport proteins

– homology models 178–179
– intrinsic fl exibilities 176
– molecular dynamics 172–186
– receptor-ligand studies 71

transporters 161–186
– ATP-driven 173
– complexes 167–172
– TonB-dependent 168–169

trimerization 22
tubes, cryo-EM 48–51
two-dimensional crystals 41–49
two-stage model 204–205

u
ultracentrifugation see analytical 

ultracentrifugation
umbrella sampling 193–194
unfolding

– atomic force microscopy 145
– circular dichroism 254–255

unstained specimens
– cryo-EM 36–38, 41

uorocarbon surfactants 24

v
van der Waals interactions

– atomic force microscopy 143
– topologies 7

vibrational spectra 267
– lipid ester carbonyl stretching 

268–269
– lipid methylene symmetric 

stretching 269
– lipid-protein interactions 276–278

voltage-gated potassium channels 201

w
water, neutron diffraction 224
wave-vector 232
wild-type proteins, availabilty 58
worm-like-chain (WLC) model 145

x
X-ray crystallography 12–13

– electron microscopy 31
X-ray scattering, small-angle 116

y
YFP

– Förster resonance energy 
transfer 315

– GPCR activation 323

z
zeaxanthin formation 296
zone broadening 93




