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Actin 
Polymerization process; Specific antibodies (Houmeida, A. (56) 
201) 

Anion pump 
Halorhodopsin; Halobacteria; Bacteriorhodopsin; Retinal protein 
(Otomo. J. (56) 137) 

Anisotropy 
Fluorescence; One-photon excitation; Two-photon excitation; 
Anisotropy spectra; Tyrosine; Tryptophan; Peptides; Proteins 
(Lakowicz, J.R. (56) 263) 

Anisotropy spectra 
Fluorescence; Anisotropy; One-photon excitation; Two-photon ex- 
citation; Tyrosine; Tryptophan; Peptides; Proteins (Lakowicz, J.R. 
(56) 263) 

Aspartic acid 
Chloride transport; Proton transfer (Mitrovich, Q.M. (56) 121) 

Bacteriorhodopsin 
Rhodopsin; Photoaffinity labeling; Rhodopsin (chromophore loca- 
tion); Locked retinal analog; Side-chain methyls (Nakanishi, K. 
(56) 13) 

Retinochrome analogues; l4-Substituted retinals; Non-protonated 
Schiff base; Counterion; Electronegativity; Rhodopsin (Sekiya. N. 
(56) 31) 

Electron microscopy; Solid state NMR: Deuterium; Retinal; Mem- 
brane protein stucture (Watts, A. (56) 41) 

Vibrational spectra; Retinal conformers (Mathies, R.A. (56) 47) 

Isotope labeling; FT-IR spectroscopy; Tyrosine; Cell-free protein 
synthesis; M intermediate (Liu, X.-M. (56) 63) 

Intermediates; Electrostatic; Molecular dynamics simulation; 
Titration; Proton pump (Engels, M. (56) 95) 

Parallel photocycles; Optical transient spectroscopy (Eisfeld, W. 
(56) 105) 

Photocycle; Proton transport; Cooperativity; Purple membrane; 
Halobacterium Mobium (Komrakov, A.Yu. (56) I 13) 

Halorhodopsin; Anion pump; Halobacteria: Retinal protein 
(Otomo, J. (56) 137) 

Transport mechanism; X-ray diffraction; Schiff base proton; Pro- 
tein conformation (Lanyi, J.K. (56) 143) 

Sensory rhodopsin I; Proton pump; Transducer; Htrl (Spudich. 
J.L. (56) 165) 

Optical processing (Wolperdinger, M. (56) 189) 

Bacteriorhodopsin photocycle 
Spin labeling; Protein conformational change; Electron paramag- 
netic resonance spectroscopy (Steinhoff. H.-J. (56) 89) 

Benzo[alpyrene 
BPDE adducts; Polyacrylamide gel electrophoresis; Fluorescence 
spectroscopy (Sub, M. (56) 28 I) 

Biosynthesis 
Bovine rhodopsin; Mutagenesis; Recombinant baculovirus; Pho- 
tolysis: FT-IR spectroscopy (DcCaluwt, G.L.J. (56) 79) 

BLM 
Retinal; Vectorial catalysis; Ion pump; Schiff base (T&or. J. (56) 
153) 

Bovine rhodopsin 
Mutagenesis; Recombinant baculovirus; Biosynthesis; Photolysis: 
fl-IR spectroscopy (DeCaluw6, G.L.J. (56) 79) 

BPDE adducts 
Benzo[ alpyrene; Polyacrylamide gel electrophoresis; Fluorescence 
spectroscopy (Sub, M. (56) 28 I) 

Cell-free protein synthesis 
Isotope labeling; FT-IR spectroscopy; Bacteriorhodopsin; Tyro- 
sine; M intermediate (Liu, X.-M. (56) 63) 

Charge displacements 
Purple membrane; Orientation; Photoselection (Dir, A. (56) 1.59) 
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Chicken iodopsin Electrostatic 
Photobleaching; Rhodopsin (Yoshizawa, T. (56) 57) Bacteriorhodopsin; Intermediates; Molecular dynamics simulation; 

Titration; Proton pump (Engels, M. (56) 95) 
Chloride transport 
Aspartic acid; Proton transfer (Mitrovich, Q.M. (56) 121) Eubacteria 

Rhodopsin (Hoff, W.D. (56) 193) 
Circadian photoreception 
CSF-contacting neurons; Extraretinal photoreception; Opsin; Reti- 
nal degeneration (Argamaso, S.M. (56) 3) 

Extraretinal photoreception 
Circadian photoreception; CSF-contacting neurons; Opsin; Retinal 
degeneration (Argamaso, S.M. (56) 3) 

Coherent spectroscopy 
Rhodopsin; Raman; Vision; Picosecond spectroscopy (Popp, A. 
(S6) 129) 

Fluorescence 

Control coefficients 

Anisotropy; One-photon excitation; Two-photon excitation; 
Anisotropy spectra; Tyrosine; Tryptophan; Peptides; Proteins 
(Lakowicz, J.R. (56) 263) 

Non-ideal metabolic pathway (Kholodenko, B.N. (56) 215) 

Cooperativity 
Bacteriorhodopsin; Photocycle; Proton transport; Purple mem- 
brane; Hulobucterium halobium (Komrakov, A.Yu. (56) 113) 

Fluorescence spectroscopy 
Benzo[a]pyrene; BPDE adducts; Polyacrylamide gel electrophore- 
sis (Sub, M. (56) 281) 

Counterion 
Retinochrome analogues; l4-Substituted retinals; Non-protonated 
Schiff base; Electronegativity; Rhodopsin; Bacteriorhodopsin 
(Sekiya, N. (56) 31) 

Fourier-transform-infrared 
G protein activation; Mutagenesis; Proton transfer; Secondary 
structure; Visual pigment (Fahmy, K. (56) 171) 

FT-IR spectroscopy 

CSF-contacting neurons 
Circadian photoreception; Extraretinal photoreception; Opsin; 
Retinal degeneration (Argamaso, S.M. (56) 3) 

Isotope labeling; Bacteriorhodopsin; Tyrosine; Cell-free protein 
synthesis; M intermediate (Liu, X.-M. (56) 63) 

Deuterated retinals 

Rhodopsin; Hydrogen out-of-plane vibration; Lumirhodopsin; 
Metarhodopsin I; Deuterated retinals (Ohkita, Y.J. (56) 71) 

Rhodopsin; Hydrogen out-of-plane vibration; FT-IR spectroscopy; 
Lumirhodopsin; Metarhodopsin 1 (Ohkita, Y.J. (56) 71) Bovine rhodopsin; Mutagenesis: Recombinant baculovirus; 

Biosynthesis; Photolysis (DeCaluw& G.L.J. (56) 79) 

Deuterium 
Bacteriorhodopsin; Electron microscopy; Solid state NMR; Reti- 
nal; Membrane protein stucture (Watts. A. (56) 41) 

G protein activation 
Fourier-transform-infrared; Mutagenesis; Proton transfer; Sec- 
ondary structure; Visual pigment (Fahmy, K. (56) 171) 

Differential scanning calorimetry 
Phospholipid mixture; Phase diagram; Mixing behavior; Head- 
group interaction (Nibu, Y. (56) 273) 

Halobacteria 
Halorhodopsin; Anion pump; Bacteriorhodopsin; Retinal protein 
(Otomo, J. (56) 137) 

Diffusion controlled reactions 
Random walk; Monte Carlo simulation; Lipid bilayer; Monolay- 
ers; Unilamellar vesicles (Bergling, S. (56) 227) 

Halobacterium halobium 
Bacteriorhodopsin; Photocycle; Proton transport; Cooperativity; 
Purple membrane (Komrakov, A.Yu. (56) 113) 

Electronegativity 
Retinochrome analogues; 14-Substituted retinals; Non-protonated 
Schiff base; Counterion: Rhodopsin; Bacteriorhodopsin (Sekiya, 
N. (56) 31) 

Halorhodopsin 
Anion pump; Halobacteria; Bacteriorhodopsin; Retinal protein 
(Otomo, J. (56) 137) 

Electron microscopy 
Bacteriorhodopsin; Solid state NMR; Deuterium; Retinal; Mem- 
brane protein stucture (Watts, A. (56) 41) 

Headgroup interaction 
Phospholipid mixture; Phase diagram; Mixing behavior; Differen- 
tial scanning calorimetry (Nibu, Y. (56) 273) 

Electron paramagnetic resonance spectroscopy 
Spin labeling; Bacteriorhodopsin photocycle; Protein conforma- 
tional change (Steinhoff, H.-J. (56) 89) 

HtrI 
Sensory rhodopsin I; Proton pump; Transducer; Bacteriorhodopsin 
(Spudich, J.L. (56) 165) 
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Hydrogen out-of-plane vibration 
Rhodopsin; FT-IR spectroscopy; Lumirhodopsin; Metarhodopsin 
I: Deuterated retinals (Ohkita, Y.J. (56) 71) 

Intermediates 
Bacteriorhodopsin; Electrostatic; Molecular dynamics simulation; 
Titration; Proton pump (Engels, M. (56) 95) 

Inverse problem 
Photoacoustic diagnostics; Photoinduced volume changes; Relax- 
ation kinetics; Regularization algorithm; Numerical simulation 
(Puchenkov, O.V. (56) 241) 

Ion pump 
BLM; Retinal; Vectorial catalysis; Schiff base (Titter, J. (56) 153) 

Isotope labeling 
Fi-IR spectroscopy; Bacteriorhodopsin; Tyrosine; Cell-free pro- 
tein synthesis: M intermediate (Liu, X.-M. (56) 63) 

Lipid bilayer 
Random walk; Monte Carlo simulation; Diffusion controlled reac- 
tions: Monolayers: Unilamellar vesicles (Bergling, S. (56) 227) 

Locked retinal analog 
Rhodopsin; Bacteriorhodopsin; Photoaffinity labeling; Rhodopsin 
(chromophore location); Side-chain methyls (Nakanishi, K. (56) 
13) 

Lumirhodopsin 
Rhodopsin: Hydrogen out-of-plane vibration; FT-IR spectroscopy; 
Metarhodopsin I: Deuterated retinals (Ohkita, Y.J. (56) 71) 

Membrane protein stucture 
Bacteriorhodopsin; Electron microscopy; Solid state NMR; Deu- 
terium; Retinal (Watts, A. (56) 41) 

Metarhodopsin I 
Rhodopsin; Hydrogen out-of-plane vibration; FT-IR spectroscopy; 
Lumirhodopsin: Deuterated retinals (Ohkita, Y.J. (56) 71) 

M intermediate 
Isotope labeling; FT-IR spectroscopy; Bacteriorhodopsin; Tyro- 
sine; Ceil-free protein synthesis (Liu, X.-M. (56) 63) 

Mixing behavior 
Phospholipid mixture; Phase diagram; Headgroup interaction; Dif- 
ferential scanning calorimetry (Nibu, Y. (56) 273) 

Molecular dynamics simulation 
Bacteriorhodopsin: Intermediates; Electrostatic; Titration; Proton 
pump (Engels, M. (56) 95) 

Molecular orbital calculation 
Rhodopsin; Solid-state NMR; Vision; Retinal (Han, M. (56) 23) 

Monolayers 
Random walk; Monte Carlo simulation; Diffusion controlled teac- 
tions: Lipid bilayer; Unilamellar vesicles (Bergling, S. (56) 227) 

Monte Carlo simulation 
Random walk; Diffusion controlled reactions; Lipid bilayer; 
Monolayers; Unilamellar vesicles (Bergling, S. (56) 227) 

Mutagenesis 
Bovine rhodopsin; Recombinant baculovirus; Biosynthesis; Pho- 
tolysis; Ff-IR spectroscopy (DeCaluwC. G.L.J. (56) 79) 

Fourier-transform-infrared; G protein activation: Proton transfer; 
Secondary structure; Visual pigment (Fahmy, K. (56) 171) 

Non-ideal metabolic pathway 
Control coefficients (Kholodenko. B.N. t.56) 215) 

Non-protonated Schiff base 
Retinochrome analogues; 14Substituted retinals; Counterion; 
Electronegativity; Rhodopsin; Bacteriorhodopsin (Sekiya. N. (56) 
31) 

Numerical simulation 
Photoacoustic diagnostics; Photoinduced volume changes; Relax- 
ation kinetics; Inverse problem: Regularization algorithm 
(Puchenkov, O.V. (56) 241) 

One-photon excitation 
Fluorescence; Anisotropy; Two-photon excitation; Anisotropy 
spectra; Tyrosine; Tryptophan; Peptides: Proteins (Lakowicz, J.R. 
(56) 263) 

Opsin 
Circadian photoreception; CSF-contacting neurons; Extraretinal 
photoreception; Retinal degeneration (Argamaso, S.M. (56) 3) 

Optical processing 
Bacteriorhodopsin (Wolperdinger, M. (56) 189) 

Optical transient spectroscopy 
Bacteriorhodopsin; Parallel photocycles (Eisfeld, W. (56) 105) 

Orientation 
Purple membrane; Photoselection; Charge displacements (Dir, A. 
(56) 159) 

Parallel photocycles 
Bacteriorhodopsin; Optical transient spectroscopy (Eisfeld. W. 
(56) 105) 

Peptides 
Fluorescence; Anisotropy; One-photon excitation; Two-photon ex- 
citation; Anisotropy spectra; Tyrosine; Tryptophan; Proteins 
(Lakowicz, J.R. (56) 263) 

Phase diagram 
Phospholipid mixture; Mixing behavior; Headgroup interaction; 
Differential scanning calorimetry (Nibu, Y. (56) 273) 
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Phase diagram; Mixing behavior; Headgroup interaction; Differen- 
tial scanning calorimetry (Nibu, Y. (56) 273) 

Phospholipid mixture Proteins 
Fluorescence; Anisotropy; One-photon excitation; Two-photon ex- 
citation; Anisotropy spectra; Tyrosine; Tryptophan; Peptides 
&akowicz, J.R. (56) 263) 

Photoacoustic diagnostics 
Photoinduced volume changes; Relaxation kinetics; Inverse prob- 
lem; Regularization algorithm; Numerical simulation (Puchenkov, 
O.V. (56) 241) 

Proton pump 
Bacteriorhodopsin; Intermediates; Electrostatic; Molecular dynam- 
ics simulation; Titration (Engels, M. (56) 95) 

Photoafftnity labeling 
Rhodopsin; Bacteriorhodopsin; Rhodopsin (chromophore 
location); Locked retinal analog; Side-chain methyls (Nakanishi, 
K. (56) 13) 

Sensory rhodopsin I; Transducer; HtrI: Bacteriorhodopsin 
(Spudich, J.L. (56) 165) 

Proton transfer 
Chloride transport; Aspattic acid (Mitrovich, Q.M. (56) I2 I) 

Photobleaching 
Chicken iodopsin; Rhodopsin (Yoshizawa, T. (56) 57) Fourier-transform-infrared; G protein activation; Mutagenesis; 

Secondary structure; Visual pigment (Fahmy, K. (56) 171) 

Photocycle 
Bacteriorhodopsin; Proton transport; Cooperativity; Purple mem- 
brane; Halobacterium hnlobium (Komrakov, A.Yu. (56) 113) 

proton transport 
Bacteriorhodopsin; Photocycle; Cooperativity; Purple membrane; 
Halobacterium halobium (Komrakov, A.Yu. (56) 113) 

Photoinduced volume changes 
Photoacoustic diagnostics; Relaxation kinetics; Inverse problem; 
Regularization algorithm; Numerical simulation (Puchenkov, O.V. 
(56) 241) 

purple membrane 
Bacteriorhodopsin; Photocycle; Proton transport; Cooperativity; 
Halobacterium halobium (Komrakov, A.Yu. (56) 113) 

Photolysis 
Bovine rhodopsin; Mutagenesis; Recombinant baculovirus; 
Biosynthesis; FT-IR spectroscopy (DeCaluwC, G.L.J. (56) 79) 

Orientation; Photoselection; Charge displacements (D&, A. (56) 
159) 

Raman 

Photoselection 
Purple membrane; Orientation; Charge displacements (Wr, A. 
(56) 159) 

Rhodopsin; Vision; Picosecond spectroscopy; Coherent spec- 
troscopy (Popp, A. (56) 129) 

Random walk 

Phototransduction 
Rhodopsin; Rhodopsin kinase; Rod outer segment (Zhao, X. (56) 
183) 

Monte Carlo simulation; Diffusion controlled reactions; Lipid 
bilayer; Monolayers; Unilamellar vesicles (Bergling, S. (56) 227) 

Picosecond spectroscopy 
Rhodopsin; Raman; Vision; Coherent spectroscopy (Popp, A. (56) 
129) 

Recombinant baculovirus 
Bovine rhodopsin; Mutagenesis; Biosynthesis; Photolysis; FT-IR 
spectroscopy (DeCaluwe, G.L.J. (56) 79) 

Regularlzation algorithm 

Polyacrylamide gel electrophoresls 
Benzo(a]pyrene; BPDE adducts; Fluorescence spectroscopy (Sub, 
M. (56) 281) 

Photoacoustic diagnostics; Photoinduced volume changes; Relax- 
ation kinetics; Inverse problem; Numerical simulation (Puchen- 
kov, O.V. (56) 241) 

Relaxation kinetics 
Polymerization process 
Actin; Specific antibodies (Houmeida, A. (56) 201) 

Photoacoustic diagnostics; Photoinduced volume changes; Inverse 
problem; Regularization algorithm; Numerical simulation 
(Puchenkov, O.V. (56) 241) 

Protein conformation 
Bacteriorhodopsin; Transport mechanism; X-ray diffraction; Schiff 
base proton (Lanyi, J.K. (56) 143) 

Retinal 
Rhodopsin; Solid-state NMR; Molecular orbital calculation; Vi- 
sion (Han, M. (56) 23) 

Protein conformations1 change 
Spin labeling; Bacteriorhodopsin photocycle; Electron paramag- 
netic resonance spectroscopy (Steinhoff, H.-J. (56) 89) 

Bacteriorhodopsin; Electron microscopy; Solid state NMR; Deu- 
tedium; Membrane protein stucture (Watts, A. (56) 41) 
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BLM; Vectorial catalysis; Ion pump; Schiff base (Titter, J. (56) 
153) 

Schiff base 
BLM; Retinal; Vectorial catalysis; Ion pump (Titter, J. (56) 153) 

Retinal conformers Schiff base proton 
Vibrational spectra; Bacteriorhodopsin (Mathies, R.A. (56) 47) Bacteriorhodopsin; Transport mechanism; X-ray diffraction; Pro- 

tein conformation (Lanyi, J.K. (56) 143) 
Retinal degeneration 
Circadian photoreception; CSF-contacting neurons; Extraretinal 
photoreception; Opsin (Argamaso, S.M. (56) 3) 

Secondary structure 
Fourier-transform-infrared; G protein activation; Mutagenesis: 
Proton transfer; Visual pigment (Fahmy. K. (56) 171) 

Retinal protein 
Halorhodopsin; Anion pump; Halobacteria; Bacteriorhodopsin 
(Otomo. J. (56) 137) 

Sensory rhodopsin I 
Proton pump; Transducer; Htrl; Bacteriorhodopsin (Spudich. J.L. 
(56) 165) 

Retinochrome analogues 
14-Substituted retinals; Non-protonated Schiff base; Counterion; 
Electronegativity; Rhodopsin; Bacteriorhodopsin (Sekiya, N. (56) 
31) 

Side-chain methyls 
Rhodopsin; Bacteriorhodopsin; Photoaffinity labeling; Rhodopsin 
(chromophore location); Locked retinal analog (Nakanishi. K. (56) 
13) 

Rhodopsin 
Bacteriorhodopsin; Photoaffinity labeling; Rhodopsin (chromo- 
phore location); Locked retinal analog; Side-chain methyls 
(Nakanishi, K. (56) 13) 

Solid-state NMR 
Rhodopsin; Molecular orbital calculation: Vision; Retinal (Han. 
M. (56) 23) 

Solid-state NMR; Molecular orbital calculation; Vision; Retinal 
(Han, M. (56) 23) 

Bacteriorhodopsin; Electron microscopy; Deuterium; Retinal; 
Membrane protein stucture (Watts. A. (56) 4 I) 

Retinochrome analogues; 14-Substituted retinals; Non-protonated 
Schiff base; Counterion; Electronegativity; Bacteriorhodopsin 
(Sekiya. N. (56) 31) 

Specific antibodies 
Actin; Polymerization process (Houmeida. A. (56) 201) 

Spin labeling 
Photobleaching; Chicken iodopsin (Yoshizawa, T. (56) 57) 

Hydrogen out-of-plane vibration; FT-IR spectroscopy; Lu- 
mirhodopsin; Metarhodopsin I; Deuterated retinals (Ohkita, Y.J. 
(56) 71) 

Bacteriorhodopsin photocycle; Protein conformational change; 
Electron paramagnetic resonance spectroscopy (Steinhoff, H.-J. 
(56) 89) 

14-Substituted retinals 

Raman; Vision; Picosecond spectroscopy; Coherent spectroscopy 
(Popp. A. (56) 129) 

Retinochrome analogues; Non-protonated Schiff base; Counterion: 
Electronegativity; Rhodopsin; Bacteriorhodopsin (Sekiya, N. (56) 
31) 

Rhodopsin kinase; Phototransduction; Rod outer segment (Zhao, 
X. (56) 183) 

Titration 
Bacteriorhodopsin; Intermediates; Electrostatic; Molecular dynam- 
ics simulation; Proton pump (Engels, M. (56) 95) 

Eubacteria (Hoff. W.D. (56) 193) 
Transducer 

Rhodopsin (chromophore location) 
Rhodopsin: Bacteriorhodopsin; Photoaffinity labeling; Locked 
retinal analog; Side-chain methyls (Nakanishi, K. (56) 13) 

Sensory rhodopsin I; Proton pump; Htrl; Bacteriorhodopsin 
(Spudich, J.L. (56) 165) 

Transport mechanism 
Rhodopsin kinase 
Rhodopsin; Phototransduction; Rod outer segment (Zhao, X. (56) 
1X3) 

Bacteriorhodopsin; X-ray diffraction; Schiff base proton; Protein 
conformation (Lanyi. J.K. (56) 143) 

Tryptophan 
Rod outer segment 
Rhodopsin: Rhodopsin kinase; Phototransduction (Zhao, X. (56) 
183) 

Fluorescence; Anisotropy; One-photon excitation; Two-photon ex- 
citation; Anisotropy spectra; Tyrosine; Peptides; Proteins (Lako- 
wicz, J.R. (56) 263) 
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Two-photon excitation Vibrational spectra 
Fluorescence; Anisotropy; One-photon excitation; Anisotropy 
spectra; Tyrosine; Tryptophan; Peptides; Proteins (Lakowicz, J.R. 
(56) 263) 

Retinal conformers; Bacteriorhodopsin (Mathies, R.A. (56) 47) 

Vision 

Tyrosine 
Isotope labeling; W-IR spectroscopy; Bacteriorhodopsin; Cell-free 
protein synthesis; M intermediate (Liu, X.-M. (56) 63) 

Fluorescence; Anisotropy; One-photon excitation; Two-photon ex- 
citation; Anisotropy spectra; Tryptophan; Peptides; Proteins 
(Lakowicz, J.R. (56) 263) 

Unilamellar vesicles 
Random walk; Monte Carlo simulation; Diffusion controlled reac- 
tions; Lipid bilayer; Monolayers (Bergling, S. (56) 227) 

Vectorial catalysis 
BLM; Retinal; Ion pump; Schiff base (T&or, J. (56) 153) 

Rhodopsin; Solid-state NMR; Molecular orbital calculation: Reti- 
nal (Han, M. (56) 23) 

Rhodopsin; Raman; Picosecond spectroscopy; Coherent spec- 
troscopy (Popp, A. (56) 129) 

Visual pigment 
Fourier-transform-infrared; G protein activation; Mutagenesis: 
Proton transfer; Secondary structure (Fahmy, K. (56) 171) 

X-ray diffraction 
Bacteriorhodopsin; Transport mechanism; Schiff base proton; Pro- 
tein conformation (Lanyi, J.K. (56) 143) 


