Subject Index

a

AC stimulation 359

— intracellular 353

acetylcholine esterase 332

acetylcholine esterase-CdS nanoparticles
hybrid 233

ACHE see acetylcholine esterase-CdS
nanoparticle hybrid

actin filaments 292 f., 298 f.

activity, neuronal 367 ff.

adders 448

adhesion, nerve cell 343

Adleman’s first experiment 428 ff.

adsorbed biomolecules 194 f.

adsorptive transfer stripping 132, 167

ADTS see adsorptive transfer stripping

AFM see atomic force microscopy

AFM-cantilever tips, protein-functionalized
403

alcohol dehydrogenase electrodes 75

alignment, NAD*-dependent enzymes 75 f.

allozymes 445

amalgam electrodes, DNA break detection
168 ff.

3-aminophenyl boronic acid 75

amperometric

— analysis 257

— electrodes 100

— immunosensors 336

— sensors 421

AND gate, DNA computing 448

anodic current 75

— electrocatalytic 75

antibodies, secondary 277

antibody-antigen detection 225 ff.

anticancer drugs 180

antigen, photoisomerizable 326 ff.

antigen-antibody affinity interactions 326

antigen-antibody complex, hydrophobic 325

apo-glucose oxidase 88

Bioelectronics. Edited by Itamar Willner and Eugenii Katz

apo-horseradish peroxidase 69
apo-HRP see apo-horseradish peroxidase
apoenzymes 233

— reconstitution 91

apomyoglobin 38, 40

aptamer 42

architecture, biomolecule-nanoparticle 41
area-contact 343, 345

ArF see argon-fluorine

argon-fluorine 415

array, S-layer protein 398

artificial biomembranes 339

assays, ultrasensitive 247

assembly scheme 267

astrocytes 348

atomic force microscopy 6

ATP synthase 304

A-type spectrum 352

A-type stimulation 367
Au-nanoparticles 42, 57,59, 61, 233
automaton, boolean 451

avidin 403

avidin-biotin-bond 291, 412
avidin-modified magnetic particles 241
azurin 195, 202

b

bacillus coagulans 406

bacillus sphaericus 403, 409, 416 ff.
bacillus stearothermophillus 400

bacteria cell walls 398

barrier model 16

bases, DNA 130

bath potential 351

bath stimulation 354
bimolecule-nanoparticle architecture 41
binding sites, S-layer protein 407
bioaffinity interactions, reversible 323 ff.
bioaffinity recognition events 330
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Subject Index

bioanalytical sensors, optical 421

bioanalyzers 103

biocatalysis 147 f.

— activity 116

- charging 64

— oxidation 86

— processes 332

— reactions 310 ff., 330

biochemical reaction, molecular computing
435

biochips 102 ff.

bioelectrocatalysis 92, 253

— electrode 72

— function, cyclic 75

— oxidation 48, 56

— oxidation, glucose 256

— process 250

—reaction 250

— transformation 50

bioelectrocatalytic reduction, nitrate 83

bioelectrochemical systems 232 ff.

bioelectronic systems, hybrid 402 ff.

bioelectronics 1 ff., 287 ff., 395, 457

biofuel cells 1, 4, 35 ff., 49

— design 83 ff.

biological machinery 266

biological warfare, sensors 42

biomaterial 193 ff.

- light-controlled 331

— nanoparticle hybrid systems 231 ff.

biomimicry 395

biomolecules 197

—adsorbed 194 f.

—labeling 231

— manipulation 287 ff.

— mechanical properties 291 ff.

— nanoparticle hybrid systems 8

biorecognition

— assays 242

—event 235

— process 332

biosensing 235, 255

—dual 255

— strategy, label-free 135

biosensors 35 ff., 165, 180

— definition 102

— electroswitchable 88

— optical 232

— self-powered 86

biosynthetic polynucleotides 132

biotemplated circuits 309

biotemplates 416 ff.

biotin 277

biphasic reversible switch 330

bis-intercalators 146

blood 85

— fuel 91

— glucose meter 107

BNBIQ see dibutyl-naphthylamine-
butylsulfonato-isoquinolinium

boolean automatons, DNA based 450

brain-computer interfaces 340

brain-silicon chips 383

brain slices 384 ff.

Brownian motion 300

Brownian ratchet model 303

B-type spectrum 352

B-type stimulation 368

burst stimulation 370

c

Cal region 386

cadmium sulfide superlattice 421

cantilever tips 403

capacitance, time-dependent 64

capacitive current 364

capacitive stimulation 367, 370

— cultured hippocampus slice 388

capacitors, circular 389

capping molecules 235

carbon electrodes 134, 167

carbon nanotubes 42, 53 ff., 59, 276

carbonic anhydrase containing liposomes
400

carcinogen 165, 178 f.

carrier bead 248

catalase 195

catalyst, nucleic acid 442 ff.

catalytic deposition 242

catalytic hydrogen evolution 133

catalytic P450 sensors 120 ff.

CCC see covalently closed circular DNA

CdS nanoparticle/ache hybrid systems 236

CdS nanoparticles, photoactivated 334

CdS semiconductors 235

cell-silicon junctions 343, 346 ff., 358 ff.

cell stimulation 352

channel proteins 396

channels, recombinant 361

charge transfer theory 3

charge transport, DNA-mediated 149

charged surfaces, glass 305

chemical

— energy conversion 84

— functionalization 213 ff.

— guidance 377

— immobilization 103



— modifiaction 400 f.

— photocurrent 334

— synapses 374

chemistry, electroanalytical 231

chips

— bioelectronic 459

— neuron-silicon 340

— stimulation 356

chromophores 37

chronopotentiograms 244

chronopotentiometric detection, DNA 249

circuits

— biotemplated 309

— DNA-templated 284

— electronic 3

— neuron-silicon 362 ff.

clauses, molecular computing 432

cleavage, DNA 170

cleft 346, 349 ff., 357

CNT see carbon nanotubes

coating, metal 273

cofactor, hemoproteins 67

cofactor-enzyme affinity 73

cofactor-modified electrodes 91

coherence parameter 26

comet assay 161

command interfaces 316

computing, nucleic acid 427 ff.

concomitant current 367

conductance 345, 349 ff., 357, 364

—leak 368

— ohmic 384

— single-channel 408 ff.

conduction band 250, 335

conductive polymers 4, 135 f.

— matrice 36

— semiconductive properties 92

— wires 53 ff.

conductive probe AFM 201

conductive redox-polymers 49

conductivity properties, metal nanoparticles
259

conductors 383 ff.

— planar 343 ff.

confocal microscopy 196

conformational changes, DNA 152

conformational distortions, DNA 172 f.

conjunctive normal form 430

connectivity, structural 267

contacted electrodes 65 ff.

contacting, electrical 73

conversion of chemical energy 84

core-coat conductors 372

— planar 343 ff.

Subject Index

coupling

— multipathway 24

—neurons 373

— pathways 21

coupling decay factors, proteins 23

covalent attachement

— biomolecule 213 ff.

— DNA 217 ff.

covalent DNA damage 163, 170 ff.

covalent linking, DNA 214

covalently bound labels 139

covalently bound photoisomerizable units
322

covalently closed circular DNA 133

CP see conductive probe AFM

cross-linking 73 f.

cryo electron microscopy 193

crystalline surfaces 416 ff.

crystals, dynamical closed 400

C-type stimulation 369

cumulative xor computation 438

current

— balance 355

— capacitive 364

— transient 404

cyclic bioelectrocatalytic functions 75

cyclic photoisomerization 315, 317

cyclic voltammograms 39, 48

cytochrome

-b5 29

-c 20f, 70, 80, 82,110 ff,, 195, 317

—-c 115f

- P450 117 f,, 194

d

damage detection 160 f.

daunomycin 137, 175

de novo hemoproteins 69 ff.

de novo proteins 70, 92

decay factor, pathway model 17

deep ultraviolet irradiation 414 ff.

deoxyribozyme 443

— based gate 447 £.

detection system, electrochemical 149

detector gate 445

dialyzers 102

diamond, biosensors 211 f.

diamond-surface, DNA-modified 225 ff.

diamond thin-film 226

dibutyl-naphthylamine-butylsulfonato-
isoquinolinium 356

2,3-dichloro-1,4-naphthoquinone 251

differential pulse voltammetry 128
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Subject Index

diffusional cofactors 80

diffusional electron mediators 232, 315, 321

diffusional redox mediators 73

dimyristoylphosphatidylethanolamine 409

dinitrophenyl-antibody 326

dip-pen lithography 7, 198

direct electrical communication 117 ff.

direct electron transfer 68, 105

direct polarization 342

directly contacted proteins 109

displacement, microneedle 290, 300

distance-decay exponent 16

dithiol tunneling barrier 62

DME see dropping mercury electrode

DMPE see dimyristoylphosphatidyl-
ethanolamine

DMSO 114

DNA 42

—adduct 171 f.

— adsorption 154

— algorithmic assembly 436

— base damage 173

— break sensor 166

— bridge 270

—chip 153

— cleavage 170

— computation 427, 430, 453

— computer 4,11, 433

— covalent attachement 217 ff.

— covalent linking 214

— covalently closed circular 133

— detection, label-free 156

— detection scheme 239

— drug interaction 179 f.

— electrochemical detection 243

— electrochemistry 134

— hybridization 140 ff., 215 ff.

— hybridization sensor 150

—labels 136 ff., 147

— mediated charge transport 149

— metal coating 273

— metallization 266, 268 ff.

— modified diamond-surface 225 ff.

— modified electrode 128, 131 ff., 167 f.

— modified surface 219 ff.

— molecule, rotation 293

— noncovalently 173 ff.

— recognition 249, 334

— recognition layer 167

—repair 162

— scaffold 273

— structure 131, 133

DNA damage

— detection 160 ff.

— electrochemical detectors 162 ff.

— induced 176 f.

— sensor 159

DNA sensor 178

— electrochemical 127 ff.

DNA strand break, sensor 168 ff.

DNA template 56, 460

— circuit 284

— electronic 265 ff.

— field-effect transistor 280 f.

DNP-ADb see dinitrophenyl-antibody

docking, electron transfer 27 f.

donor-acceptor coupling 23

donor-acceptor interaction 19

doping, diamond 212

double-crossover tiles 438

double-stranded molecules 428

double-surface DNA hybridization sensors
154

double-surface technique 153 ff., 155

DPL see dip-pen lithography

DPMeE-interface 408 ff.

dropping mercury electrodes 164

DST see double-surface technique

dual biosensing 255

DUV see deep ultraviolet irradiation

DX see double-crossover tiles

dyes, voltage sensitive 356

dynamic closed surface crystal 400

dynamical docking 27 f.

dynein 303

e

EB see electron beam lithography

ECHI 146

EIS see electrochemical impedance
spectroscopy

electrical

— characterization 219 ff.

- coding 245

— contacts 49, 53 ff., 73

— — electrodes 65 ff.

——enzymes 40, 99 ff.

— — hemoproteins 80

— — photochemical control 321

— DNA detection 237

— guidance 382

— polarization 341

— power generators, implantable 91

— wiring 235

electroactive

— bridges 121

— labels 136 ff.



— markers 153

— tags, encapsulation 248
electroactivity, natural 129 ff.
electroanalytical chemistry 231
electrocatalysis 133 ff.
electrocatalytic oxidation 151, 179
electrocatalytic process 250
electrochemical

— biosensors 102

— conduction 421

— contacting, multilayer arrays 324
— detection 143 ff., 162
——DNA 243

— — systems 149

— DNA sensors 127 ff.

— driven epoxidation 121

— generators 86

— impedance spectroscopy 220
— interrogation 152

—method 128 f.

— microscopy, scanning 404
—response 171 f.

— sensors 177 ff.

— signals 131

— switching 87
electrodeposition, nanoparticles 399
electrodes

— cofactor-modified 91

— functionalized 35 ff., 43 ff.

— glucose-sensing 45

—surface 133, 143 £, 146 f., 193
electrodiffusion 346

electroless deposition 238
electrolyte oxide field-effect transistors 351
electron beam lithography 198
electron coupling matrix element 15
electron donor 117

— sacrificial 335

electron mediators 84

— ferrocene 40

electron microscopy 402 ff.
electron relays 4

electron transfer 15 ff., 35 ff.

— direct 105

— DNA 166

— heterogenous 120

— interproteins 27 ff.

— mediators 71, 73, 322

— — diffusional 315

— — photoswitchable 311

- photoinduced 332 ff.

— process 61

— proteins 3, 31

—rate 19 ff., 26

Subject Index

— resistance 45, 329

— theory 28

— vectorial 39

electron tunneling 15 ff.

electronic

— circuitry 3

— coupling 104

——neurons 373

— devices 231 ff.

— interfaces 340 ff.

— transduction 310, 312 ff,, 322

electronics

— DNA-templated 265 ff.

— molecular scale 266

electrooxidation 147

electrophoresis box, DNA computers 433

electrostatic control 320

electrostatic force 305

electroswitchable biosensors 88

ELISA see enzyme-linked immunosorbent
assy technique

energy landscapes 15

ENFET see enzyme-based field-effect
transistors

environmental monitoring 178

enzymatic networks 448

enzymatic probing 173

enzyme-active centers 35

enzyme-based field-effect transistors 80

enzyme-biocatalyzed reaction 332 ff.

enzyme electrodes 4, 36, 43, 50, 101, 315

— application 107

— NAD(P)*-dependent 73 ff.

— reconstituted 83 ff.

enzyme family 117 ff.

enzyme-linked assay 157

enzyme-linked immunosorbent assy
technique 414

enzyme multilayer array 323

enzyme-nanoparticle hybrid 59

enzyme reactors 102

enzyme test strips 100

enzymes 408 ff.

— electrically contacted 40, 99 ff.

— electrochemical process 316 ff.

— surface-reconstituted 320

EOSFET see electrolyte oxide field-effect
transistors

epoxidation 121

EPSP see excitatory postsynaptic potential

equilibrium complex 73

ET see electron-transfer

excimer lasers 415

excitatory postsynaptic potential 375

467



468

Subject Index

—neuronal 385
extracellular potential 389
extracellular transient 371

f

FAD see flavin adenine dinucleotide
fad cofactor 51, 54, 313

- synthesis 314

faradaic impedance spectroscopy 327
fenton-type reaction 176
ferredoxin 204

ferrocene electron mediators 40
FET see field-effect transistors

FIB see focused ion beam
fibroblasts 350

field effect 223

— hybridization-induced 222
field-effect transistors 54, 276, 280f, 365
— electrolyte oxide 351

field potential, neurons 385 f.
filaments

—actin 298 f.

—myosin 305

films, lipids 405

flavin adenine dinucleotide 313
flavoenzymes 53 ft., 313

— electrical contacting 57 ff.

— electrodes 43 f.

FLIC see fluorescence interference contrast

FLIC microscopy 347

flickering interference 25

flow cells 220

fluorescence 195

— interference contrast 348

— internal reflection 288

—label 232

- lifetime 196

— molecule 300

—response 423

— silicon 346

focal contact, fibroblast cells 349
focused ion beam lithography 198
force

— direct measurement 304

— electrostatic 305

— microscopy 305

— noncovalent 401

formaldehyde dehydrogenase 334
four-helix bundles 70

fuel substrates 85

functionalized electrodes 35 ff.
functionalized nanoparticles 42, 231

g

gating 27

gating polarity 278
generators, electrochemical 86
genetic recombination, homologous 272
genotoxic substances 173 ff.
glas microneedles 289

glass, passivated 269

glassy carbon electrodes 119
glia cells 348

glucose

— determination 107

— fuel 84

— oxidation 256

glucose oxidase 4, 36, 46, 51, 55, 57, 59, 62,
85, 105, 195, 233, 255, 312, 331, 410, 422

— electrodes 50, 88
glucose sensing 53

— electrodes 45

— systems 86

glue, molecular 291
glutaric dialdehyde 83
glutathione reductase 323
gly-gly-cys units 70
glycoprotein subunits 398
gold metal tracers 237
GOx see glucose oxidase
gramicidin 411 f.

groove binder 137
guanine 151

- redox signal 171
guidance

— chemical 377

— electrical 382

guided outgrowth, neurons 378

h

half-adders 448 f.

a-hemolysin 408 ff.

hemoproteins 35, 37, 81, 317

—de novo 69 ff.

— electrically contacted 68 f., 80
heterogenous electron transfer 120
HIPIP see iron-sulfur proteins
Holliday junction 437

homologous genetic recombination 272
horse radish peroxidase 69, 147, 195
HRP see horseradish peroxidase

human immunoglobulin antigens 226, 238

hybrid systems 92, 457

— bioelectronic devices 395, 402 ff., 417
— biomaterial-nanoparticle 231 ff.

— biomolecule-nanoparticle 8



— CdS nanoparticle/ache 236

— neuroelectronic 10, 363

hybridization

— DNA 216 ff.

— efficiency 144

hybridization-induced field-effect 222
hydrogel 36

hydrophobic antigen-antibody complex 325
hyperpolarizing 368

i

IGg see human immunoglobulin antigen
immobilization 421, 143 £, 259

— chemical 103

— DNA 165

—neurons 380

immunoglobulin g 226
immunorecognition 310
immunosensing 237, 240
immunosensors, reversible 326 ff., 336
impedance spectroscopy 128, 225 ff.
in vivo detection 113

indicator electrodes 102, 128 f.
information storage 336

inorganic cations 137

input molecules 439

insulating template 395

integrated electrodes 80

integrated neuroelectronics 392
interaction, donor-acceptor 19
interaction force, direct measurement 304
intercalator 6, 137, 175

— redox-active 4

— threading 146

interfaces

— ionic-electronic 340 ff.

—lipid 408

— neuron semiconductor 339 ff.

— photoisomerizable 320
interfacing biological molecules 209 ff.
interfacing neurons 379
interferences, multiple pathways 24
interprotein electron transfer 27 f.
interrogation, electrochemical 152
intracellular

— AC stimulation 353

— dynamics 345

- voltage 369

ion channels 358 ff.

ionic-electronic interface 340 ff., 342
iontophoretic detection, glucose 108
iron-sulfur proteins 19

Subject Index

J

junction conductance 361
junctions

— cell-silicon 358 ff.

— membrane-silicon 355
— neuroelectronic 11

k

kinesin 296
— manipulation 303

I

label-free biosensing strategy 135
label-free DNA detection 156
labeling, biomolecule 231

— nucleic acid 129 ff.

labels, covalently bound 139
labile complex 73

lactate, oxidation 255

lactate dehydrogenase 74, 78, 254, 256
— electrode 75

laminin 348

Landweber-Lipton approach 434
laser traps 288 ff., 303

lateral patterning 408

LDH see lactate dehydrogenase
leak conductance 354, 368

leech neurons 354, 365, 369
ligase logic gate 452
light-controlled biomaterial 331
linking biomolecules 214

lipid core, cell membrane 349
lipid interface 405 ft., 408
lipid-supported lattices 411 f.
liposomes 249

lithography 198

—dip pen 7

— molecular 271 ff.,, 276
localized surface plasmons 61
logic gates 442

LSP see localized surface plasmons
lymnaea stagnalis 374
lysozome nanoarray 200

m

machinery, biological 266
magnetic beads 241

— streptavidin-coated 237
magnetic particles 231

— relay-functionalized 252

— rotation 257

magneto-controlled biosensing 255
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Subject Index

malate dehydrogenase 77

— electrode 75

MalD see malate dehydrogenase

mammalian brain 383

manipulation, biomolecule 287 ff.

manipulation technique, mechanical 297

—myosin 300

Marcus theory 3, 35

marker 237

— electroactive 153

matrix element, electron coupling 15

MCP see microcontact printing

mediated charge transport 149

mediatorless communication 99

mediators 35, 134, 151, 332

— diffusional 315, 321

— electron transfer 322

— photoswitchable 311

membrane-silicon junction 355

membranes, semifluid 405

mercury electrodes 130 f., 167

— DNA break detection 168 ff.

mercury-free electrodes 170

metal cluster arrays 420

metal coating, DNA 273

metal nanocircuitry 238

metallic

— electrodes 205

— nanoparticles 57 ff., 232, 259, 416 ff.

— wires 278

metallization, DNA 266, 268 ff.

microcontact printing 198, 200

microelectrodes 239

microfabrication techniques 199

microgravimetric quartz-crystal
microbalance 249

microgravimetric transduction 329

micromolding in capillaries 408

microneedles 288, 298

— glass 289

microperoxidase-11 82

microscopy, scanning probe 6

MIMIC see micromolding in capillaries

miniaturization 102 ff.

molecular

— adresses 266

— beacons 152

— — stoichiometric 446

— devices, control 453

— dynamic trajectories 22

- glue 291

— lithography 276

— — sequence-specific 271 ff.

— motors 296 ff.

— movement, stepwise 301

— nanotechnology 414 ff.

— optobioelectronics 309

— relay systems 43 ff.

— self-assembly 435 ff.

— types 304

— wires 61, 66

molecules

— interacting 296

— interfacing 209 ff.
monolayers

— phospholipid 406 ff.

— protein 198

— thiolated 233

motors

— molecular 296 ff.

— rotary 304

MP-11 see microperoxidase-11
multilayer arrays

— electrochemical contacting 324
—enzymes 323

multiple amplification routes 247
multiple pathway coupling 24
multiple tunneling 23 ff.
mycobacterium smegmatis 405
myoglobin 29

myosin 292, 296, 298

— movement 299

- single 300

— unconventional 302 f.
myosin filemant 305

n

NAD(P)*-dependent enzyme-electrode 73 ff.

NAD™ see nicotinamide dinucleotide

NAD"-cofactor 78

NAD*-dependent enzymes 254

—alignment 75 f.

NADP™ see nicotinamide dinucleotide
phosphate

NADP*-dependent 75

nanobiotechnology 3

nanocircuitry, metal 238

nanocrystal tracers 246

nanodevices 204

nanoengineering 91

nanogap electrodes 205 f.

nanogold 274

nanografting 201

nanometry

— displacement measurements 298

— resolution 290

nanoneedles 55



nanoparticle-enzyme hybrids 232 ff.
nanoparticle tags, semiconductive 245
nanoparticles 8

— DNA detection 155 f.

— functionalized 42, 231

— hybrid system 231 ff.

— metallic 57, 232

— semiconductive 232, 249
nanorods, semiconductor 40
nanotechnology 396, 459
nanotemplates 396
nanotransistors 9 f., 461
nanotubes, structural features 56
nanowires 9

natural electroactivity 129 ff.
near-resonance regime 27

nerve cells 341

nerve gases 42

networks, neuronal 3, 11
neuritic tree 381

neuroelectronic hybrids 363

— systems 10

neuroelectronic junctions 11
neuron-semiconductor interface 339 ff.
neuron-silicon chips 340
neuron-silicon circuits 362 ff.
neuronal

— activity 362, 365, 367 ff.

— excitation 366

- growth 377

—networks 3, 377 ff., 392

— stimulation 367 ff.

neurons 11

— chips 372 ff.

— displacement 379

— immobilzation 380

— presynaptic 376

—snail 370

neutron reflectometry 402
nicotinamide dinucleotide 73
nitrate reductase 71

nitric oxide sensors 115 f.

nitrite reductase 195
nitrogenase 30
nitromerocyanine 318
nitrospiropyran 312

— units 317

noncontact force microscopy 305
noncovalent force 401
noncovalent interaction 173
noncovalently bound DNA label 136 ff.
nonspecific adsorption, DNA 153
Norrish reaction 415

NOT gate 443

Subject Index

NOT logic, ribozymes 446
Np-complete problem 428
nucleases 173

nucleic acids 129 ff., 427 ff.
— analysis 131

— catalysts 442 ff.

— modification 139

— unlabeled 131 ff.

o

ohmic conductance 384
oligonucleotides 428
one-compartment model 344
one-electron transfer 117
open-circuit voltage 86

optical biosensors 232, 422

— analytical 421

optical recording 356
optobioelectronics, molecular 309
optodes 422

ordered structure, formation 435
organotypic slices 385
osmium-modified DNA 156 f.
osmium tetroxide complexes 138
outgrowth, guided 378
oxidation

— base 130

— electrocatalytic 151

— ethanol 75

— glucose 51, 61, 65

— lactate 255

oxygen-derived radicals 109 ff.

p

P450 see cytochrome P450

packing density 22, 145

PAN see polyaniline

parallel approach, computing 428 ff.

passivated glass 269

pathway

— coupling 28

— families 25

—model 17, 19 ff.

— tube 24

patterned surfaces 197

patterning 414 ff.

— lateral 408

PCR-amplified tDNA 158

PDMS see polydimethylsilane, see
polydimethylsiloxane

PDR see putidaredoxin reductase

PDX see putidaredoxin

peptide nucleic acid 139
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Subject Index

permeability barrier, S-layer protein 404

peroxidases 68

phosphodiesterases 445

phospholipid films 405

phospholipid monolayers 406 ff.

photoactivated CdS nanoparticles 334

photoactive reconstituted proteins 37

photochemical switching 310 ff.

photocurrent 235

— action spectra 250

— generation 332

photoelectrochemistry 260

photoinduced electron transfer 332 ff.

photoisomerizable units 312 ff.

— covalently bound 322

photoisomerization 310

— antigen 326 ff.

— fad cofactor, synthesis 314

— interface 320, 323 ff.

photolithography 198

photonic signals 310

photosensitizers 37

photoswitchable electron transfer
mediators 311

photosynthetic reaction centers 38

photosystem I reaction centers 203

piezoelectric transduction 329

PLA2 see porcine pancreatic phospholipase a2

planar core-coat conductors 343 ff.

planar networks, neuronal 383

plastocyanin 204

platinum nanoclusters 418

PNA see peptide nucleic acid

point-contact model 344 f., 356

point mutation 148, 151

polarization

— direct 342

— electrical 341

polarography 164

polyaniline 49, 53, 78

polydimethylsilane 200

polydimethylsiloxane 220

polyester structure on chip 382

polymer films 66, 89

polymer matrices, conductive 36

polymer relay systems 43 ff.

polymer wires, conducting 53 ff.

polymers

- conducting 4, 135 f.

— protein 291

- redox-active 4

— semiconductive properties 92

porcine pancreatic phospholipase a2 409

porin 396

— structure 405

porosity, S-layer protein 398

positively charged surface 305

potassium channel 360

potential profile, Cal 386

potentiometric electrodes 100

PQQ see pyrroloquinoline quinone

PQQ cofactor 65

(PQQ)-NAD™ (cofactor) interface 80

premelting, DNA 127

presynaptic neuron 376

primer, molecule computing 430

protecting group 215

protection capacity 178 f.

protein chains, unfolding 294

protein-functionalized AFM-cantilever
tips 403

protein-mediated tunneling 16

protein molecules 296

- unfolding 294

protein-protein

- binding 30

— complex 82

— docking 27

— interaction 305

proteins

— backbone 312

— coupling decay factor 23

— crystal 28

— directly contacted 109

— electrochemical process 316 ff.

— electrode 109 ff.

— electron transfer 15 ff,, 31

— electron transport 3

— electronic tunneling 19

- folding 31

— photoactive reconstituted 37

— polymer 291

— reconstituted redox 43 ff.

—redox 73

- ruthenium modified 19

— S-layer 7

— structural engineering 4

— tube 419 ff.

proton, transport 304

PSI see photosystem I reaction center

putidaredoxin 201

putidaredoxin reductases 201

pyrroloquinoline quinone 105

q

quinoproteins 66
— reconstituted 65 ff.



r

radicals, oxygen-derived 109 ff.

rat neurons 358, 365

rational modular design 445

RDE see rotating disc electrodes

reaction center, photosynthetic 38

reactive oxygen species 177

readout, PCR-reactions 434

reagentless sensors 153

reca proteins 272

recognition layers, DNA 167

recombinant channels 361

recombination machinery 274

reconstituted

—enzymes 40, 83 ff.

— hemoproteins 68 f.

— quinoproteins 65 ff.

— redox proteins 43 ff.

reconstitution process, proteins 37

rectifying devices 204

redox-active 232

— intercalators 4

— polymers 4

— substrates 6

— transition metals 169

redox enzymes 4 f., 35 ff., 106, 231, 241,
312 ff, 322

— biocatalytic reaction 310 ff.

— interaction 316 ff.

redox-functionalized magnetic particles
250

redox markers 249

redox mediators 99

redox metalloproteins 202

redox proteins 35, 65, 68, 73

— reconstituted 43 ff.

redox reaction 28

redox relay 121

redox signal, guanine 171

reductive precipitation 416

reflectometry 402

relay, electron 4

relay-functionalized magnetic particles 252

relay systems 43 ff.

relay units 251

repetitive sequence 157

reporter probe 158

resistance 45, 278

— electron transfer 329

— gold wires 270

resists 273

response type, membrane 364

restriction enzymes 439

reusable immunosensors 326

Subject Index

reversible

— amperometric immunosensor electrodes
336

— bioaffinity interaction 323 ff.

— electron transfer 117

— immunosensors 326 ff.

— switch, biphasic 330

RNA 127

— detection, label-free 156

— hybridization 140 ff.

— polymerase 293, 304

rotary motor 304

rotating disc electrodes 258

rotaxane 48 f.

Rothemund-Shapiro paradigm 439 ff.

ruthenium complex 179

ruthenium modified azurin 26

ruthenium modified protein 19, 24

ruthenium wires 30

s

sacrificial electron donors 335

SAM see self-assembled monolayers

sandwich-assays 149

SAT see satisfiability problem

satisfiability problem 430, 432

scaffold, DNA 273

SCAL see carbonic anhydrase containing
liposomes

scanning electrochemical microscopy 404

scanning probe lithography 198

scanning probe microscopy 6, 42, 195

SECM see scanning electrochemical
microscopy

secondary antibodies 277

Seeman-Winfree paradigm 435 ff.

selective metallization 419 ff.

self-assembled monolayers 194

self-assembly 265, 276

— molecular 435 ff.

self-organization 283

self-powered biosensor devices 86

semiconductive properties, polymers 92

semiconductors 209 ff.

— interface 339 ff.

— nanoparticles 232, 245, 249, 416 ff.

— nano-rods 40

— substrates 210 ff.

semifluid membranes 405

sensing, bioelectronic 209 ff.

sensing devices 231 ff.

sensor calibration 112

sensorics 361
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Subject Index

sensors 140

— bioelectronic 1

— biological warfare 42

- DNA 127 ff.

— DNA damage 159

— electrochemical 177 ff.

— types 100

sequence-specific molecular lithography
271 ff.

sheet-conductor model 384

sheet resistance 345

signal

— amplification 140

— approximation 362

— electrochemical 131

—ionic 341

— probe 147

signaling chip-neurons 380

silicon 219 f.

— single-crystal 210

silicon chips 372 ff.

silicon electrodes, impedance 221

silicon substrates 384

silicon support 408

silicon surfaces, DNA-modified 215 ff.

silver metal tracers 237

single

— action potential 374

— base mismatch 151

— biomolecule, adressing 201

— channel conductance 408 ff.

— crystal silicon 210

— fluorescent molecules 300

— molecule level 193 ff.

— molecule manipulation 287 ff.

— pore current 413

— protein molecules, electrochemistry 193

— surface technique 143 ff.

— wall carbon nanotubes 54, 276, 278

site-directed mutagenesis 194

S-layer proteins 7 f., 395

—array 398

— lattices 408 ff.

— lipid-supported 411 f.

— reconstitution 406 ff.

—tracks 410

— ultrafiltration membrane 412

Smith-Corn approach 434

snail neurons 370

— displacement 379

sodium montmorillonite 118

solid electrodes 170

solution library 431

soma-soma configuration 374

SP see nitrospiropyran

SPL see scanning probe lithographic
sporosarcina urea 418

SPR see surface plasmon resonance
spring force, laser traps 290

square barrier model 16

stem-loop structure 152

step stimulation 369

stimulating state macine 439 ff.
stimulus, ramp-shaped 389
stimulus-response relation 390

STM see scanning tunneling microscopy
STM lithography 198, 200
stoichiometric molecular beacons 446
streptavidin-coated magnetic beads 237
stripping, adsorptice transfer 132
stripping response 244

stripping voltammetry 235

structural connectivity 267
structureless barrier model 16
substrates 210 ff.

- redox-active 6

SUM see S-layer ultrafiltration membrane
superexchange 15

— charge transfer theory 3
superlattice 416 ff., 421

superoxide dismutase 112

superoxide sensors 110 ff.
supramolecular binding site 412
surface

— charged 305

— coverage 233

— cross-linking 91

— crystalline 416 ff.

— DNA-modified 219 ff.

— force 305

— plasmon resonance 51, 63

— plasmon resonance spectra 52

— reconstituted enzyme 320

— reconstitution 44

— S-layer protein 404 ff.

— techniques 42

surface crystal, dynamical closed 400
SWCNT see single wall carbon nanotubes
switches

— biphasic 330

— photobiocatalytic 315

switching, electrochemical 87

SWNT see single wall carbon nanotube
synapses, chemical 374

synaptic transmission 376, 388
synthetic cofactor 72



t

tags, semiconductive 245

test strips 107

tetraether lipids 412

— films 405

thermal fluctuation 290

thermoanaerobacter thermohydrosulfuricus 401

thin films 226

— configuration 86

thioacetylcholine 42

thiocholine 333

thiolated monolayers 233

thiolated oligonucleotide probes 246

threading intercalator 146

three-arm junctions 275 f.

three-terminal FETs 281

through bond model 31

through bond propagation 17f

through space propagation 17

tic-tac-toe automateon 452

tight-binding models 24

tips, cantilever 403

TIRFM see total internal reflection
fluorescence microscopy

tissue-sheet conductors 383 ff.

titin 294

—unfolding 295

topaquinone 67

topographical guidance 381

total internal reflection fluorescence
microscopy 196

toxic compounds 177

toxicity testing 178 f.

TPQ 67

transduction 310 ff., 329

— electronic 316 ff.

— photoelectrochemical 249, 334

transfer spectrum 352

transfer theory 28

transferase 15

transient current 404

transistors 276

— field-effect 351, 365

- recording 351 f,, 354, 362, 385 ff.

transition metals 176

transition rules 441

transmission, synaptic 376, 388

triggering 250

triple-crossover tiles 437

Subject Index

tumor suppressor gene 148
tunneling 27 f.

— multiple 23 ff.

— protein-mediated 16
tunneling barrier 26
tunneling decay parameter 26
tunneling pathway 17 f,, 21 ff.
tunneling propagation fluctuation 25
Turing machine 435

two neuron chip 372

Tx see triple-crossover tiles

u

ultrasensitive particle-based assays 247
unfolding, mechanically induced 294
unitary steps 300 ff.

UV lithography 198

v

vectorial electron transfer 39
visualization

— single molecule 288, 300
voltage, intracellular 369
voltage dependence, ion channel 359
voltage sensitive dyes 356
voltammetric signals 169
voltammetry 165 ff.

— differential pulse 128

— stripping 235
voltammograms, cyclic 39
volume conductors 383

w

Wang tiles 435

waste material 84

whole-cell patch-clamp technique 358
wires

— metallic 278

— polymer 53 ff.

wiring, electrical 231

D ¢

XOR computation 438
X-ray reflectometry 402

Y
YES gate 443
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