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A-loop interference 185

ADl tyrosine kinase 5, 39, 187, 192, 415

acetyl-lysine binding domain 228 ff.

acetylated histones 235

acetylation 227

— acetyl-lysine binding domain 228

— lysine-acetylated peptides 228

acetyltransferases 241

ACLL motif 378

actin-binding domains 326

actopaxin/parvin family 328

adaptor modules 488

adaptors 1,15

— chimeric 13

- Crk 7,15

- Grb2 15

- N-WASP 15

- Nck 15

adenomatous polyposis coli protein (APC) 168

affinity chromatography 410

allosteric regulation 14, 21 ff.

Alzheimer’s disease 122

amylogenic diseases 454

amyloid fibers 455

amyloid precursor protein (APP) 63, 122

— 7¥-secretase—generated C-terminal
fragment 63

annotation 450

ANTH domain 369, 373

AP-2 365

Arf 377

Arf-binding proteins 366
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ASTRAL 443

ATP binding pocket 183 ff.
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B factors 456
Bcl-2 164
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bead-bound peptide libraries 426
biased repertoires 422
bioinformatics 299, 439
BLAST algorithm 287
BLAST search 143
BLOCKS 444

BRCT repeat 163

bromo domain 2, 227 ff.

— acetyl-lysine binding 230
- binding to histones 228
— ligand specificity 232
BSE 454
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calcium ion channel 263

calmodulin 416

calponin homology domain 2,
see also CH domain

CaMKI 189

canonical peptide recognition

— canonical peptide substrates 194

canonical substrate recognition 193

cAPK 193

cargo sorting 373

CASP 452

CAST 457

CATH 444, 478

CD2 110

Cdc2 167

Cdc25 167

Cdc42 124

Cdk 154

CDK2 187,195,198
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CH domain 2, 321 ff.
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— muscular dystrophy 330

— otopalatodigital syndrome 330

- single domain 325

— structure 323

- tandem domain 325

typel 329

— type2 329

Chlorella bursaria 212

chromatin remodeling 228

chromo domain 2, 228, 241 ff.

— histone complex 247

— lysine methylation 246

— methyl-lysine recognition 246

— methylation 246

— properties 248

— structure 242

chromo shadow domain 241 ff.

— heterologous interactions 249

— self-association 249

— structure 242

chromosome organization modifier 241

chronic granulomatous disease 390

CISK 402

clathrin 125, 365

clathrin-coated pits 365

colocalization 488

COLT 414

complementary determining region (CDR)
149

computational analysis 439

consensus motif 420

consensus sequence 481

Conserved Domain Database 451

CORT 414

Crk 39,53, 415

cross talk 488

cross-reactivity 282

CUE domain 293 ff.

cyclin ligand motif 481

cyclin-dependent kinases 172

cytoskeleton 381

— actin 321

— actin binding 325

— actin filament assembly 92

— actin polymerization 77, 91 ff.

- actin-binding 327

— actin-network-stabilizing 327

— cross-linking 327

— cytoskeletal dynamics 92

— integrins 124

— microtubule binding 325

— microtubule catastrophe 328

— microtubule ends 328

— microtubules 373
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- motility 77
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Dbl family proteins 351
dedicated peptide libraries 422
DH domain 351 ff.

DH-PH domain 329

diabetes 454

DisEMBL 459, 461

DNA damage 146, 310

DOK proteins 121

domain architecture 449
domain boundary 452, 459
domain chip 416

domain database 447

domain dimerization 19
domain discovery 442

domain recombination 490
domain repertoires 429
domain shuffling 153

DomCut 452

drug design 4

dynamin 351

B-dystroglycan 61

dystrophin 64

— C-terminal flanking sequence 64
— cysteine-rich C-terminal region 64
— dystrophin—f-dystroglycan 64
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EF-hand 285 ff., 329

EGF receptor 121, 265

EH domain 279 ff., 366, 372

— cellular ligands 284

— evolution 286

— function 288

peptide ligands 282

— proteins 279, 280

— structure 281

ELISA 417

ELM 441, 444, 465

ELM resource 465

Ena/vasodilator-stimulated phosphoprotein
(VASP) homology domain, see EVH1
domain

ENaC (amiloride-sensitive sodium channel) 62

— subunits 62

endocytosis 125 ff., 292, 308, 365, 381

— clahtrin-binding adaptors 367

— clathrin boxes 371

— clathrin cages 372

— clathrin coated vesicles 365

— clathrin triskelia 372



— clathrin-coated pits 365

— dynamin assemblies 351

— endosomal protein sorting 379
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endosomal trafficking 308
endoytosis

- endosomal trafficking 374
Ensembl 448

ENTH domain 365 ff.

- function 371

— lipid interactions 372

— lipid ligands 368

— pathogenetic studies 380

— protein ligands 373

— proteins 368

— structure 369, 370
ENTH/ANTH family 369
epithelial formation 267
epithelial polarity 266 ff.

— apicalization 267

— basolateral retention 266

— basolateral sorting 266

— basolateral targeting 266

— epithelialization 269

- maintenance of epithelial structures 267
epithelium 267

epitope mapping 424

Eps15 homology domain, see EH domain
epsin N-terminal homology, se¢ENTH domain
ErbB2 66, 265

ErbB4 65, 66

— C-terminal fragment (CTF) 65
— Notch-type signaling 65

ERK2 187,195

error-prone PCR 418
euchromatic genes 248

EVH1 domain 1, 3, 73 ff., 103

— biological function 91

— classification 82

— distribution 74

— modular architecture 80

— N-terminal location 82

— prediction of binding partners 94
— structure 86

expression cloning 410
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F-box motif 170

FACS 426

Fanconi anemia 310, 401

FCH (Fes/Cip4 homology) domain 6
FERM domain 125, 339

Fes 5

FGFR1 187
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FHA domain 143 ff., 163

— bacterial 155

— domain superfamily 151

— enzyme substrates 152

— innate immunity 156

— phosphopeptide interaction 149

— phosphorylation biosensor 157

— phosphothreonine-proline motifs 156

— protein localization 152

— proteins 144

— reversible protein—protein interactions 153

— structure 147

— transcriptional activator domain 154

fibroblast growth factor 120

fibroblast growth factor receptor substrate 120

filamin 330

filter overlay 282

flanking residues 14

focal segmental glomerulosclerosis (FSGS)
330

forkhead 155

— associated domains 168

Fps 5

function prediction 462

functional sites 439, 452

FYVE domain 371, 374
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gene ontology 450, 465

GGA proteins 374

GIGYF1 111
GIGYF2 111
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GLGF domain 258

global analysis of modules 409
GlobPlot 451, 452, 457 ff.

— reading globplots 458
globular domains 439
globular proteins

— definition 443
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guanine nucleotide exchange factors 352
GYF domain 3, 103 ff,, 111

— CD2BP2-GYF 105

— interaction with CD2 110

— sequence specificity 107

— structure 105

h

hemolytic anemia 331
heterochromatin protein 1 211
heterotrimeric G proteins 487
hidden Markov models 143
histone 310
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histone code hypothesis 227
histone H3 246
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stone methylation 211 ff.

lysine e-N-methylation 211

methyl-lysine recognition 246

rubisco large-subunit methyltransferases
211

site-specific histone methyltransferase 211

HIV-1 308

HIV-1 Nef 45,47
HMMer 445

hNIFK 151
homology search 443
human diseases

acute lymphocytic leukemia 380

acute myeloid leukemias 191
Alzheimer’s disease 64, 122, 454

ataxia with ocular apraxia 1 (AOA1) 145
cancer 380

Charcot-Marie-Tooth disease type 2A 145
chronic arthritis 26

chronic granulomatous disease (CGD) 390
diabetes 454

Duncan's disease 24

epidermolysis bulbosa with muscular
dystrophy 331

Fanconi anemia 310, 401
glomerulosclerosis 330

heart failure 271

hepatoma 380

Huntington's disease 455
hyperaldosteronism 62
hypercholesterolemia 126

juvenile myelomonocytic leukemia
(MML) 24

kidney tumors 67

Li-Fraumeni syndrome 150

Liddle syndrome 62

metabolic alkalosis 62

muscular dystrophy 64, 330
Nijmegen-breakage syndrome 144
Noonan's syndrome (NS) 24
otopalatodigital syndromes 330
Parkinson’s disease 455

Purtilo’'s syndrome 24

SH2 domains and disease 24
spherocytosis 331

variant Li-Fraumeni syndrome 144
Wiscott—Aldrich syndrome 77, 92
X-linked agammaglobulinemia (XLA) 24

human immunodeficiency virus type 1

(HIV 1)
Tat protein 232

Human Proteome Organisation (HUPO) 484

human tumor suppressor p53 233
Huntington's disease =~ 455
hydrophobic motif

— phospho-regulatory position 196
— phospho-substituting position 196
— PIF region 197

hypertension 62
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ICAP1 124

Imanitib 23

immunoprecipitation 410
Ins(1,4,5)P; 340

insulin receptor kinase (IRK) 185, 193
insulin receptor substrates (IRS) 120
integrin 124

internalization signal 125

Interpro 444

intracellular trafficking 288, 308
intrinsically disordered proteins 454
intrinsically unstructured proteins 454
IRF-3 activation domain (IAD) 151
IRS-1 120, 164

Jj
JPRED 452
3D-JURY 452

juxtamembrane region 190
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KAPP 146, 153
kinase domain 6
kinase inhibitor 23
kringle domain 416

I

labeled ligands 413

LDL receptor 125

left-handed polyproline-2 (PPII) 37
LET-23 265

Liddle’s syndrome 62

ligand repertoires

— bead-bound peptide libraries 426
— peptide arrays 427

— soluble peptide libraries 426
LIN-7 265

linear motifs 453, 465

lipoprotein receptor 123

Logo plot 282

low-complexity regions 452

m
MAGUK 269, 271
MAP kinase 93, 198



membrane proteins 67

— B-dystroglycan 67

- ENaC 67

— STAG1/PMEPALI protein 67

membrane targeting

— cell cortex 347

— plasma membrane 347

membrane-associated guanylate kinase 258

membrane-recognition modules

— MIT domain 390

— PC peptide motifs 390

— proline-rich motifs 390

— RGS domain 390

membrane-targeting 346 ff.

methylation multiplicity 221

methyltransferases 241

MFP motif 295

microtubule anchors 327

microtubule-binding domains 327

microtubules,  see also cytoskeleton

MIT domain 390

mitogen-activated protein kinase-activated
protein kinase 189

mix-and-split 426

modular architecture 477

modular domains 1

modular logic 489

module repertoires 412

molecular Lego 2

monoubiquitinated proteins 311

MORN repeat 216

motif scanning 424

multidomain proteins 143

multiple sequence alignments 445

multivesicular bodies 308

muscular dystrophy 64, 330

— Becker type 64

— Duchenne type 64, 65

mutagenesis

- random 418

— site-directed 417

mutagenized domain libraries 417
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N-methylation 211
NADPH oxidase 389, 399
Nedd8 293

neural network 459
Neurospora crassa 212
nonglobular protein segments 452
nuclear pore complex 78
nuclear shuttling 288
nucleosome 227

Numb 130
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Numb-associated kinase (Nak) 130
NZF (novel zinc finger) 305
NZF domain 307
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O-GLYCBASE 485

OBOC 426

oligonucleotide repertoires 419
OPAL 427

orthology 449

Parkinson’s disease 455

PAZ (polyubiquitin-associated zinc finger) 305
PAZ domain 307

PB1 domain 390

PDZ domain 2, 257 ff., 415, 418, 427
— C-terminal interactions 257

— epithelial polarity induction 267
— functions 263

— non—C-terminal interactions 260
— structure 259

peptide and protein repertoires 409
peptide array 427

peptide walking 428

pericentric heterochromatin 248
perl 470

PFAM 444

Pfam 441, 468, 478

PH domain 2, 73, 80, 120, 337 ff., 390
— binding partners 337

— fold 338

— function 346

— high-affinitiy PtdIns(4,5)P, binding 340
— low-affinitiy PtdIns(4,5)P, binding 340
— membrane targeting 349

— multiple ligands binding 355

— phosphoinositide binding 338

— protein targets 353

— structure 338

phage display 415

— protein domains 415

— protein ligands 415

phage expression libraries 413

— ligands 413

— modules 413

phage-based cDNA libraries 413
phage-display analysis 282, 411
phosphatidylinositol-3-kinase 164
phospho-acceptor site 184
PhosphoBase 485

phosphoinositide binding 338 ff.

— high-affinity 340

— low-affinity 340
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— specificity 340

phosphoinositide-dependent kinase-1 348

phospholipase C 263, 340

phosphopeptide interaction

— phosphoserine 149

— phosphothreonine 149

phosphopeptide motifs 9 ff.

phosphopeptide recognition 12, 156

phosphorylation 284

phosphorylation biosensors 157

phosphoserine 163

phosphoserine/threonine binding domain
163 ff.

— 14-3-3 proteins 164

- binding 166

— BRCT repeats 163

— FHA domain 163, 168

— Polo-box domain 163, 172

— structure 166

— WD30 repeat F-box proteins 170

— WDA40 repeats 163

— WW domains 163, 167

phosphothreonine 163

phosphothreonine libraries 155

phosphotyrosine 5

phosphotyrosine binding domain,
see PTB domain

phosphotyrosine interaction domain (PID)
117

phosphotyrosine-oriented peptide library 426

phototransduction 488

phox components 390

phox homology domain, see PX domain

phylogenetic tree 76

PI3-kinase 345, 348

PKC phosphorylation 157

PKI 193

plasmid-display 419

pleckstrin homology domain, sez PH domain

Polo-box 143

Polo-box domain 157, 163, 172 ff.

— Polocap 174

— Polo-like kinases 172

Polo-like kinases 172

Polycomb 241

polyubiquitin chains 291

PONDR 457

predicting binding partners 44

PredictProtein = 452

ProDom 444

profilin 3, 103

proline-directed kinases 167

proline-rich ligands

— APTYPPPLPP 45

— P subunit of ENaC 63

— in human disease 67

— LPPPPYR 66

— LSSRPLPTLPSP 45

— phosphoserine 60

— phosphothreonine 60

— po(S/T)P 61

- PPLP 61

— PPLP motif 60

— PPPNY 62

- PPxY 60, 61, 62, 63, 66, 67

- PxxP 43

— PxxPxR 43

— RxxPxxP 43

- WYPPPPYP/R 65

- RPPP(R) 61

proline-rich motifs 86 ff., 168, 305

— DFPPPPT 86

— DLPPPEP 86

— DLPPPEPYNQT 87,89

- FPPPP 80, 83, 86, 87

— LPPPEP 86

— LPPPEPY 83

— PPxxF 80, 83

— proline-rich ligands 60

— TPPSPF 87

- TPPxxF 87,89

proline-rich peptides 40

— APSIDRSTKPA 51

— OxRPxR 50

— GRGTPMGMPPPGMRPPPPGM-RGLL
108

— PAPPMRNTS 47

— PAPSIDRSTKPPL 51

— PAVPPR 47

— PPLPERTPESFIV 46

— PPPGHRSQAPSHRPPPPGHRV 108

— PSRPNR 50

— PVRPQVPLRPMT 48

— Px(P/A)xxR 50

- Px®Px[+] 50

- PxxDY 49

— PxxRxxKP 51

- RKxxYxxY 50

— SHRPPPPGHRV 105

— xPx®Px[+] 51

— YEVPPPVPPRRR 52

proline-rich sequences 3, 103, 305

— recognition 110

PROSITE 40, 441, 444, 463

proteasome 299

protein architecture 439

protein arrays 416

— domain repertoires 416



— ligand repertoires 416

protein database 447

protein disorder 453 ff.

— definitions of protein disorder 455
— regions of low complexity 457
protein kinase B 348

protein kinase C (PKC) 263
protein kinase domain 181 ff.

— architecture 181

— ATP binding pocket 183

— catalytic core 181

— catalytic switching mechanism 186
— CDK-cyclin interaction 198

— juxtamembrane region 190

— MAPK docking 198

— pseudosubstrate regulation 188
— substrate recognition 193, 199
protein kinase superfamily 183
protein modules

- nomenclature 477

— terminology 477

protein recognition code 68
protein space

— globular 441

— nonglobular 441
protein—protein interaction map 65
protein—protein interactions 143, 228, 244
14-3-3 proteins 143, 164

proteome scanning 428
Proteomics Standards Initiative (PSI) 484
Protfun 463

pSer/pThr-Pro motif 157
pseudoknot 213

pseudosubstrate regulation 188
PSI-BLAST 445

PTB domain 2, 14, 80, 117 ff., 355, 356
— APP 122

— binding specificity 129

— cell adhesion 122

— endocytosis 125

- function 118

— integrin interaction 124

— phospholipid binding 132

— proteins 118

— signaling 122

— structure 127

tyrosine kinase signaling 119
PTBI domain 119

PtdIns(3)P 345, 394, 398

- binding pocket 394

PtdIns(3)P coordination 394
PtdIns(3,4,5)P; 341, 398
Ptdins(3,5)P, 345, 398

PtdIns(4)P 345
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PtdIns(4,5)P, 125, 340
pulldown experiments 282, 410
PX domain 2, 389 ff.

- function 397

— membrane insertion 398
— PI binding specificity 397
— protein 391

— sequence alignment 390
— signaling pathways 400
— structure 392

PxxP core binding motif 43

Python 470
r
Rac 124

Ran binding domains 73 ff., 90

random peptide libraries 420

random-coil 455

receptor tyrosine kinases (RTKs) 5 ff., 190,
308

receptor-mediated endocytosis 288

RefSeq 451

REPeats 451

replacement analysis 424

replacement repertoires 428

representation of motifs 480

reverse two-hybrid 418

RGS domain 390

RNA binding 249

RNAi 250

Rous sarcoma virus 59

— Srckinases 59

RT loop 46

RTK, seereceptor tyrosine kinase

Rubisco 216

s

S-adenosylhomocysteine 214
S-adenosylmethionine 211
$100 family 287, 329
scaffolding 488

scaffolding proteins

— actin-based 77

— adaptor proteins 92, 377

- motility 77

scaffolds 16

Scansite 441, 463

SCF complexes 170

SCOP 440, 443, 478
secondary structure prediction 451, 457
secondary structure types 455
Seefeld convention 477, 483
— example 483

— rules 482
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— symbols 482

SEG 457

segment-swapped dimer 148

sequence homology search 409

serum- and glucocorticoid-inducible kinase 3
402

SET domain 211 ff., 219

— active site 214

— catalytic mechanism 219

— interactions with other domains 215

— methylation 221

— structure 212

— substrate specificity 217

SH2 domain 2,5 ff, 39, 191, 426

— dimerization 19

— disease 24

— modes recognition 12

— plasticity 17

— SH2-mediated interaction 10

— structure 9

— tandem domains 20

SH3 domain 2, 8, 37 ff., 59, 103, 113, 191,
337,390, 411, 415, 418

— atypical docking motifs 49

— distal loop 37

— N-Srcloop 37

- RTloop 37

— specificity 52

Shc phosphorylation 119

signal integration 489

signaling switches 489

signalosome 264

— excitatory receptors 270

— post-synaptic 270

— synaptic 270

- Wnt family 270

site-directed mutagenesis 417

Smad MH2 domain 151

Smad proteins 200

small GTPases 352, 353

SMART 40, 439, 441, 444, 449, 468, 478

SNARE 373

— trans-SNARE complex 402

SNARE proteins 402

soluble peptide libraries 426

Sorla 378

sorting nexins (SNXs) 390, 400

spherocytosis 331

spliceosomal proteins 108

SPOT method 427

Spred 78,93

Sprouty-related (SPR) domain 81

Src  2,5,23, 39, 44, 191, 337, 415, 440

— kinases 59

— N-terminal region of Src kinases 59

— signaling 59

Src family tyrosine kinases 191

Src homology 3, see SH3 domain

sterile alpha motif (SAM) 190

STRING 451

structural analysis 462

structural genomics 454

substrate priming 195

— priming phosphate moiety 196

SUMO 293

super-modules

— double bromo domains 235

SUPERFAMILY 443

SUV39 family 211

SUV39/enhancer of zeste/trithorax, see SET
domain

SWISS-MODEL 452

synaptic vesicle recycling 288

synthetic peptide repertoires 424

systems biology 487

t

TAIS 415, 419

tandem domains 20

taxonomic filtering 469

tertiary structure prediction 452
TGN 377 ft.

transcription factors 16

— STAT 21

transcriptional activation 288
transcriptional activator domain 154
transcriptional silencers 248
transcriptional silencing 211
transforming growth factor B (TGFB) 199
transient interactions 442
transmembrane segments 452
Trk 120

TRP 263

tumor suppressor p53 233
tyrosine kinase domain 7
tyrosine kinase substrates 422
tyrosine phosphorylation 5, 8, 121

u

Ub-like domains 293

UBA (ubiquitin associated) 293 ff.

UBA domain 293 ff.

UBCc (ubiquitin-conjugating catalytic)
domain 302

ubiquitin binding module 291 ff.

- CUE domain 293

— lysine 291

- NZF 305



- PAZ 305

— proteasomal degradation 291

— proteins 294

— Ub-UD receptor interactions 309

— Ub-binding regions 294

— ubiquitin-interacting motif 299

— UEV domain 302

ubiquitin interacting motif (UIM) 299 ff.,
374

ubiquitin-based networks 308

ubiquitin-binding domain 2

ubiquitin-dependent sorting machinery 378

ubiquitin-like 299

ubiquitination

— monoubiquitination 291

ubiqutin binding module

— UBA domain 293

UEV (ubiquitin E2 variant) domain 3, 103,
302

UIM motif 299, 372

v

v-Fps 6

Vam7p 395

vegetative growth 292
verprolin-cofilin-acidic (VCA) domain 80
vesicle transport

— endosomes 366

— lysosomes 366

— trans-golgi network (TGN) 366
VHS domain 365 ff.

- CGA 377

function 374

ligand peptides 376

protein ligands 377

— structure 375
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vulval development
— vulval developmental program 265
— vulval precursor cells 265

w
WASP 93
WD40 domain 157, 163, 170
WDA40 repeats 170 ff.
WHI1 domain 73 ff.
wiring diagrams 488
Wiscott—Aldrich syndrome protein (WASP) 73
Wiscott—Aldrich syndrome protein
homology 1, se¢e WH1 domain
WISE 428
Wnt 270
WW domain 3, 59 ff,, 80, 103, 143, 153, 157,
163, 167, 415, 429
aromatic cradle 60
structure 60
tryptophan—proline stacks 60

X

X-P pockets 38, 42

X-linked agammaglobulinemia 24, 344
X-linked lymphoproliferative syndrome 24

Y
yeast two-hybrid screen 112

yeast two-hybrid system 411
— ligand repertoires 411

— module repertoires 412
YPL105C 112

z
zinc finger domain 305
zinc finger kinase 403
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