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chemical structure 523
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codon-anticodon interaction 338, 359
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single-particle reconstruction 54
yeast ribosomes 60
CspA 225
cycloheximide, ribosomal protein resistance
mutations 506
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dalfopristin - 452, 495
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DEAD-box ATPase 201
DEAD-box RNA helicase, enolase 193
decoding 337ff
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selection problem 336
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DegP 540
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DNA recognition, RNA recognition 79
DnaJ, domain organization 533
DnaK 538,549
ATPase activity 534
domain organization 533
functional domains 532
reaction cyclie 534
DnaK/Dna]/GrpE System 532
Dohme, Ferdinand 32
Dounce, Alexander 17
drug resistance see antibiotic resistance
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edeine 450, 452, 454, 457 ff
binding site 458
chemical structure 520
translational misreading 459

EFla 358
EF2 358, 504, 505
EF-3 325

EF-G 323, 356, 479, 501, 504, 511
binding site 356
conformational change 361
EF-G-70S complex 356
motor protein 357
structure 505
EF-G-mediated, translocation 357
EFP 244ff
EF-Tu 254ff, 323, 475, 476
functions of 341 ff
GTP hydrolysis 335
elF1 245, 251ff, 299
anti-association activity 300
primary structure 261
tertiary structure 261
elF1A 225,231, 245, 251 1t, 275, 277
OB domain 276
ribosome anti-association activity 276
tertiary structure 261
elF2 241ff, 2521f
elF5 interaction 258
GDP-GTP exchange 258
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3D structure 255
casein kinase II (CKII) phosphorylation
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OB-fold 262
phosphorylation 262, 311
structure 262
elF2a kinase 249
elF2B 245
elF2B, additional functions 268
GDP-GTP exchange 262
guanine nucleotide exchange 263
elF2f, interactions partners 256
K-boxes 258
mRNA-binding activity 257 ff
elF2B, phosphorylation 265
elF2p, polylysine stretches (K-boxes) 256
elF2B, primary strucures 259
subunits 259, 264
ternary complex formation 263 ff
elF28, Zn**-binding pocket 256
elF2B subunits
GCD1 2064
GCD2 2064
GCD6 264
GCD7 2064
elF2BB 245
elF2Bo 245
elF2Be 245
AA-boxes 258
elF2By 245
elF2y 245,254
guanine nucleotide binding 254
initiator tRNA 254
elF3 251ff, 269ff
anti-association activity 252
binding to 40S ribosomes 275
in a multi factor complex 272
mRNA binding 274
primary structures 271
subunit interaction model 269
subunits 247
ternary complex binding 269
elF4 279ff
phosphorylation 292
elF4 factors, domain structures 281
elF4 group 279
elF4A 286
3D-structures 287
RNA helicase activity 243
elF4AIl 245

elF4B 246, 288
phosphorylation 293, 295
elFAE 243, 246, 282 ff
3D structure 283
elF4G 243, 283, 286
3D structures 285, 287
circularization of mRNA 290
PABP interaction 290
phosphorylation 293, 294
elF5 246,257 ff
AA-boxes 258
GAP function 257, 258
GTPase activating protein 300
minimal 40S binding unit (MBU) 275
primary structure 261
subunit joining 300
elF5A 244ff
elF5B 230, 243, 246
GTPase Switch 304
IF2 Ortholog 277
properties 305
second GTP-dependent step 303
elFBa 245
electron microscopy 53
single-particle reconstruction 54
elongation, inhibition 450
two-site-model 29
elongation cycle 323 ff, 324
allosteric three-site model 329 ff
A/P-site 326
a-¢ model 327, 329ff
hybrid-site model for elongation 326
inhibition 464
models 326 ff
P/E state 326
elongation factors 323 ff
Elson, David 35
emetine, ribosomal protein resistance
mutations 506
EmtA 460
enacyloxin ITa 476 {f, 450
chemical structure 523
resistance 477
endonuclease, Ngl2p 116
endoplasmic reticulum 15
endosymbiotic events 170
eperezolid, chemical structure 524
eRF1 384ff, 386, 388 {f, 404
codon recognition 385
C-terminal domain 390
GGQ motif 386
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peptidyl-tRNA hydrolysis domains 385
structure 385, 386
TASKNIKS motif 387 ff
tRNA mimicry 386
YxCxxxF motif 387 ff
eRF3 368, 385
C-terminal domain 390
EFla homology 390
eRF1 interaction 390
prion-like form 391
erythromycin 452, 488, 489, 492, 493
chemical structure 490, 525
resistance 492
ribosomal protein resistance mutations
506
E-site 323, 458, 460
E-site tRNA, dissociation rate 329
release 329, 359
Evernimicin 450, 455
assembly inhibition 462
binding region 462
chemical structure 520
resistance 460
resistance mutations 461
ribosomal protein resistance mutations
506
exoribonucleases 109
Rexlp 116
exosome 199, 200
exosome complex 116
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Fis
binding sites 433
regulation elements 433
Fischer, Emil 1
Folkes, Joan 20
frameshift
antizyme 419
sequence motifs 421
frameshifting 398
+1 Event 418
cis elements 419
P-E site simultaneous-slippage model 422
prfB 418
programmed HIV-1 site 421
programmed slippery sequence 420
programmed-dnaX 423
RF2 mRNA 418
sequence elements — hairpin loop 423
Shine-Dalgarno sequence 418
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slippage 417 ff, 423
slippery heptamer sequence 423
trans-acting effectors 419
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fusidic acid 30, 450, 504 ff
binding region 505
chemical structure 527
mutations 504
resistance 504, 505
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G530 337
G2251 354
G2252 354
G2421 211
G2553 207, 354
G2661 357

Gale, Ernest 10, 20
Gamow, George 17
Gcd-phenotype 256
GCN2 249ff
GCN4, translational control 250
GCN4 translation
derepression 251
Gcd-phenotype 251
Gcen-phenotype 262, 264, 266
GE2270A 450, 478 ff
chemical structure 523
EF-Tu binding site 476
inhibition of ternary complex formation
478
resistance 476 ff
resistance mutations 479
structure 478
gene dosage
absolute 430
relative 430, 432
genetic code 170
age of 146
cracking the 25
frozen accident 180
geneticin 452
chemical structure 522
gentamycin
chemical structure 522
ribosomal protein resistance mutations
506
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methylation 378
Gilbert, Walter 24, 29
Glassmann, Edward 13
glycosidase
gypsophilin 479
pepocin 479
ricin 479
glycylcyclines
chemical structure 521
DMG-doxycycline 468
DMG-MINO 468
minocycline 468
G-proteins 325
Greenberg, David 6
GroEL 538
structure 536
GroEL/GroES System 535 ff
GroELS, mechanism 538
structure 537
Gros, Frangois 24
growth rate control 429
growth rate regulation 434
GrpE, domain organization 533
Grunberg-Manago, Marianne 10
GTP hydrolysis 255
GTPase activating protein (GAP) 243
GTPase domain 230
GTPase-associated center (GAC) 381
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H44 359

H69 359

Hall, Benjamin 24

Hardesty, Boyd 29

Haurowitz, Felix 17

Hayes, William 22

head growth 333

heat-shock response, regulation 547
Hecht, Liza 20

helical packing 73

helicase, Senlp 125

Heppel, Leon 26

highly expressed genes 405

history of protein synthesis 1

H-NS protein, regulation element 433
Hoagland, Mahlon 7

Hoerr, Normand 3

Hogeboom, George 5

Holley, Robert 11, 21

HSC70s 547
heat-shock cognate proteins 535
HSP10 535
HSP70 531, 542,547, 549
HSP90 539,551
domain structure 539
HSPs, small 541
Hultin, Tore 29
Huseby, Robert 5
hybrid antibiotic 512
hybrid ribosomes 480
HYD, 3D-structures 287
hygromycin B 452
translocation inhibitor 474
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IF1 220ft, 226

IF2 220ff, 307, 400, 461
70S association 233
alternative initiation sites 227
CID 228
domain structure 227, 228
GTPase activity 232
homologs 230
isoforms 227
m’GppN 243
mimicry 231
N-terminal domain (NTD) 228
NTD subdomain 228
nucleotide exchange 233
ribosome binding site 228, 230, 231
structure 228
ternary complex 230
two-state model 233

IF3 220ff
anti-association factor 233
C-terminal domain (CTD) 235
functions 233
N-terminal domain (NTD) 234 ff
operon 444
structure 234, 235
30S subunit binding site 233, 234 {f
tRNA discrimination 233

IFS 219

importins 108

inhibition
initiation 453
elongation 464
nascent chain progression 480
peptide-bond formation 480
protein synthesis 449

' YEPUIEEYEl 00T'0T

wouy

IPUOD PUe SLWB | 8U) 863 *[7202/0T70] U0 ARIqIT8UIIUO AB1IM * QI PURKS| 3POUY JO AISIAIUN - 8100 U luag AQ Xapul'EEVE09.ZGE/Z00T OT/I0P/LIOD K| IAN'

foum

P

NP

35U8017 SUOWILLIOD dAIER1D 3|qealdde au) Aq paueAoS a2 S3jo1Le YO '8N JO S3|NJ J0j ARIQIT BUIUO 3|1 U0



recycling 506
termination 506
trans-translation 506
initiation, 30S de novo 222, 440
30S type 440
43S preinitiation eIF3 242
70S formation 226
autogenous translational regulation 222
cap structure 243
eubacteria 219
fMettRNA™ 220
IF1 220ff, 226
IF2 2201t 307, 400, 461
IF3 220ff
inhibition 450
inhibitors 453
initiation factors 220
IRES-mediated 308
schematic representation 221
translational coupling 222
initiation complex 241
80S initiation complex 258, 278, 297
initiation factor 1, binding site 225
roles 224
structures 224f
initiation factors
bacterial 219ff
eukaryotes 245
initiator methionyl tRNA 241
initiator tRNAM®" 220
secondary structure 253
internal initiation 243
internal ribosome entry site see IRES
intersubunit bridge 360
iNTPs, regulation models 434
IRES 243,308
HCV-IRES-40S ribosome complex 309
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Jacob, Francois 21
Jeener, Raymond 3

k
Kalckar, Hermann 3
kanamycin, chemical structure 522
kasugamycin 223, 450, 454, 456 ff
binding region 457
chemical structure 520
resistance 456
30S subunit assembly 457
Keller, Elizabeth 34
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ketolide 455, 489, 492
ketolide ABT-773
alkyl-aryl sidechain 492
cyclic carbamate 492
KH RNA-binding domains 200
Khorana, Gobind 28
kink-turn 73
K-turn motif 74
kirromycin 450, 475 ff
chemical structure 523
resistance 476, 477
Koningsberger, Victor 13, 17
Kurland, Chuck 24
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L1 361

L1 protuberance 209
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L2 347, 348, 350, 354

L3 94, 347, 348
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L7/L12 209, 357

L10 357

L10e 347,348

L11 358
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Lamborg, Marvin 25

leaderless mRNAs 220ff, 438

Leder, Philip 28
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Levinthal Paradox 529

lincomycin 450, 487
chemical structure 524
protection 487

lincosamides 455, 484 ff, 486
chemical structure 524
clindamycin 487
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linezolid 497
chemical structure 524
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Loftfield, Robert 6, 17
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macrolide antibiotics 488
macrolides 59, 450, 452, 455
azithromycin 489
binding site 490
carbomycin 489, 490
cethromycin 489
chemical structure 525, 526
cladinose sugar 492
clarithromycin 489
erythromycin 489
interactions 491
lactone ring 489, 494
methylation 489, 491
PTF inhibition 492
resistance 489, 491, 493
roxithromycin 489
spiramycin 489
sugar moieties 491
telithromycin 489
troleandomycin 489
tylosin 489
mapping by mating 23
Matsubara, Kenichi 26
Matthaei, Heinrich 26
Meselson, Matthew 24
Met-tRNAM®, binding 257
MFC 271
formation 273
micrococcin 450, 455, 501
chemical structure 527
mutations 500
protection 499
microsomes 3
Miller, Warren 6
mimicry 369, 438
tRNA 370
minor interactions 66
mis-incorporation 343
misreading 468
mitochondrial RF1 373
MLSg resistance, interactions 487
modified nucleosides 155
Moller, Wim 15
molecular mimicry 438
Monod, Jaques 21
Monro, Robin 29
Moore, Peter 37
mRNA decay 185ff, 186, 187, 188
3’—’ pathway 186
Escherichia coli 186

exosome 188
Saccharomyces cerevisize 188 ff
XRN1 188
mRNA polyadenylation machinery 125
mRNA stability
PNPase synthesis 195
RNase E 195
mtEXO complex 199, 202
Mtr4p helicase 199
mukB allele 194
Murphy, James 3
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Nathan, Daniel 26

neamine 473
chemical structure 522
ribosomal protein resistance mutations
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near-cognate tRNAs 334

Neomycin 454
chemical structure 522

Nierhaus, Knud 32

NIP1/c 275

Nirenberg, Marshall 26

Nohara, Hiroyoshi 13

Nomura, Masayasu 24

non-canonical events see recoding

noncognate tRNAs 334

nonsense-mediated mRNA decay 203

non-stop mRNA 203

novel ribosome inhibitors (NRI) 496
chemical structure 524
quinolones 498

Novelli, David 9, 26

nuclear export signal 131

nucleolus 107 ff, 120

nucleotide bias 405

o
OB-fold 244, 255
Ochoa, Severo 10, 28
Ofengand, James 11
Ogata, Kikuo 13
oligomer binding (OP) 224
oligonucleotide/oligosaccharide binding
(OB) 244
oncogenes 188
operational RNA code 180
a-operon 443
regulation 444
Overbeek, Johannes 13,17
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oxazolidinones 450, 455
chemical structure 524
eperezolid 496, 498
linozolid 496, 498
resistance 496, 497

p
PO 358
P1/P2 358

PABP 246, 289
pactamycin 450, 452, 454
binding site 458, 460
chemical structure 520
translocation inhibition 460
Palade, George 2, 14
Pardee, Arthur 23
paromomycin 226, 278, 373, 452, 471 {f
binding site 472
chemical structure 522
43S particle 110
66S particle 110
peptide-bond formation, model compounds
351
peptidyl transfer reaction 345
peptidyl-transferase 480
scheme 377
peptidyl-transferase inhibitors 450, 480
chemical structure 524
peptidyl-tRNA hydrolysis 383, 385, 388 ff'
P, state 325
ping-pong mechanism 263
Planta, Rudi 37
plasmagenes 3
PNPase 186, 196, 200
Pol I primary transcript 107
Pol II 108
poly(A) polymerase 187
poly(A)-binding protein (PABP) 243
polycistronic mRNAs 222
polypeptide release 376, 383, 388 ff
polysomes 31
post-termination complex 388
post-termination event 367
post-translocational state — POST 323
Potapov, Anatoli 337
Potapov hypothesis 339
(P)pPGpp 436
degradation 436
regulation models 434
RelA-mediated 437
synthesis 436
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PRE- and POST states, activation-energy
barriers 325
prebiotic RNA world 122
precursor particles 90
preinitiation complex 297, 300
43S preinitiation complex 243
90S pre-ribosome 110
pre-TRNA 110
pre-translocational (PRE) state 323
prions 551
proofreading 333
kinetic proofreading 340
protein degradation, ubiquitin-proteasome
system 546
protein disaggregation, HSP104 544
protein folding 531
denovo 543
free-energy landscape 530
protein synthesis, accuracy 468
elongation 323 ff
history 1
initiation 241ff
termination 367 ff
pseudouridine synthase 109, 120
P-site 323, 3981f, 458
PTF activity
chemical concept 348
physical concept 350
principles 348
template model 350
PTF center 348
symmetry 362
PTF reaction 345
pulvomycin 450, 476 f, 478 {ff
chemical structure 523
inhibition of ternary complex formation
478
resistance 477
resistance mutations 479
puromycin 450, 452, 455, 481 ff
binding site 482
chemical structure 524
peptidyltransferase assay 29
ribosome binding site 481
Yarus inhibitor 482

q
Quinupristin 452, 495
ribosomal protein resistance mutations
506
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r
R1 plasmid 194
radioactive tracers, amino acids 5
ratchet model 329, 360
rDNA arrays 115
rDNA transcription 107
read through 398
reading frame 398
maintenance of 344
recoding 397ff, 410, 423
bypassing 398, 405, 415
frameshifting 398, 405, 417
HIV-1 398
mechanisms 397
mRNA elements 399
pause model 416
pauses 399
pseudoknots 397
readthrough 398, 405, 414
selenocysteine incorporation 398
stem-loops 397
reconstitution
intermediate 90
total 90, 92
regulation
translation 280
translational feedback 439
tryptophan catabolite pathway 57
regulatory protein

L4 441,442
L10(L7/L12), 439
L20 444,445
S4 443,444
S7 443
S8 441

RelA 436

relaxed phenotype 436
release factors
bacterial 369
codon-dependent binding activity 372
mutations 372
peptidyl tRNA hydrolysis (or release)

activity 372
RF1 368
RF2 368
RF3 368

resistance mechanisms see antibiotic
resistance mechanisms

RF1 368

RF2 368ff, 401 ff
frameshift site 408

GGQ motif 373, 382
mutants 373, 375
over expression 378
ribosome binding site 379, 381, 382
specific activity 378
structure 369, 370, 373
tripeptide 373
tRNA-analogue model 369
RF3 368
dissociative role 389
EFGhomology 389
GTP-binding motif 388
nuleotide exchange 389
RFs
chimera 377,378
classTand IT 368
codon recognition dimain 374
crosslinks 374
GGQ motif 376
methylation 378
mutants 371, 378, 379
mutation 383
peptidyl-tRNA hydrolase function 376
peptidyl-tRNA hydrolysis 384, 385
proteolytic studies 377
tripeptide motif 375
RhIB helicase 201
Rho factor 199
ribonucleases, a-sarcin 479
ribose zippers 66, 71
ribosomal ambiguity mutants (ram) 469
ribosomal assembly
late components 96
pathways 111
40S ribosomal complexes 302
ribosomal protein operon, regulatory protein
439
ribosomal proteins 53 ff, 79, 107, 429, 486
antibiotic resistance mutation 506
conservation of 98
contacts with 16S rRNA 103
L1 61,216
L2 60, 224
L3 60,61
L4 56,60, 61, 489, 492
L5 60,215
L7/L12 62,500
L7/L12 stalk 54
L9 416
L10 62,500
L11 382,499,500
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L13 60

L15 56, 60

L15e 60

L16 215, 460

L18 60

L19 60

L21e 62

L22 56,59, 60, 61, 489, 492

L24 60

L25 61,62

L27 62,496

L29 56

L31 60

L32 62

L33 216

L36 62

L37ae 60

L37e 60

mutants lacking 99

regulation 445

S1 224

S2 60

S4 469 ff

S5 4691t 504

S6 60

S7 459

S9 60, 215

S11 60, 459

S12 59, 60, 225, 226, 469 {t, 474

S13 215

S14 60

S16 60

S17 60, 224

translational control 440

translational regulation 93
ribosomal RNA

690 loop 216

790 loop 216

adenosine platforms 65

coaxial stacking 66

cross-strand purine stacks 66

E-loops 65

H11 216

h29 216

H38 215

H42 62

h44 215

H44 62

H69 215

H80-81 215

H89 215,216

Index

H93 215, 216
penultimate helix 215
sarcin/ricin motif 65
secondary-structure diagrams 62
structural elements 65
tertiary structures 62
tetraloop receptors 65
tetraloops 65
U-turns 65
ribosomal translocase 113
ribosomal tunnel
blocking 491
ribosome
assembly gradient 86
cellular dry mass 85
export 130
general features 53 ff
intranuclear movements 130
precursor particles 90
protein paradigm 37
reconstitution intermediates 90
regulation of biosynthesis 429
restrictive state 470
ribosomal proteins 429
RNA paradigm 37
r-proteins synthesis 429
rRNA secondary structure 102
rRNA synthesis 429
self-assembly 85
structure 53 ff
synthesis of rRNA 429
tertiary structure 102
Thermus thermophilus 70S 53
ribosome assembly
cytoplasmic maturation 108
eukaryotic 107 ff
inhibition 462, 463
pre-ribosomes 107
prokaryotic 85 ff
ribosome inactivating proteins (RIPs) 479
typel 480
type IT 480
ribosome maturation 132
cytoplasmic 133
ribosome protection proteins (RPP) 511
ribosome recycling 367 ff, 391
RRF 368
ribosome recycling factor (RRF) 368, 371{f
ribosome stalling 58
ribosome structure
3’-minor domain 62
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5’-domain 62
80S 54
Bacillus stearothermophilus 54
body 62
Deinococcus radiodurans  56ff, 72 ff
domain structure 62
Escherichia coli 54
eukaryotic 54
general features 53
Haloarcula marismortui 56, 71, 72 ff
helix numbering 60
kink of the tunnel 57, 59
neck 62
peptidyl-transferase (PTF) center 54
platform 62
prokaryotic 54
ribosomal proteins 60 ff
ribosome crystals 59
secondary-structure base pairings 65
shoulder 62
T. thermophilus 30S 71,73
tertiary base pairs 65
Thermus thermophilus 70S 53
tunnel 54ff, 59
tunnel kink 57, 59
yeast 80S ribosome 56
ribosome synthesis see ribosome assembly
80S ribosomes, dissociation 251
ribosome-Sec61 complexes 54
ribostamycin, chemical structure 522
ribotoxins 479
Rich, Alex 29
ricin 450, 455
depurination 480
ricin A, glycosidases 479
RNA
A-form helix 79
B-form helix 79
major groove 79
minor groove 79
species 208
RNA degradation 185
RNA degradosome 192 ff
DnaK 193
enolase 193
GroEL 193
polyphosphate kinase 193
RhIB 193
RNase E 189, 185, 191, 196
RNA helicase 109
Doblp 116

Mtr4p 116
Skizp 116
RNA polymerase
PolI 107,108,113
Pol II 108
Pol IIT 115
RNA recognition, DNA recognition 79
RNA structural elements
A-minor interactions 79
coaxial helical stacking 79
pseudoknots 79
ribose zippers 79
RNA structural motif
GA 122
K-turn 122
RNA world 179
RNA-binding proteins 91
Snul3p 122
RNA-degrading machines 185 ff, 197
RNA-degrading multienzyme complexes 198
RNA-protein interaction 79
RNA-protein complexes 80 ff
ssRNA-like structures 81
ssRNA-protein complexes 81
RNA-RNA interaction, A-minor motifs 69
A-minor types Iand IT 70
coaxial stacking 69
helix-helix 69
helix-loop 69
pseudoknot 68
ribose zipper 71, 72
RNA motif 68
RNase E 189, 185, 191, 196
RNase E/G family 192
RNase I 186
RNase ITI 86, 195
RNase PH 199
RNase protection 114
Rous, Peyton 3
roxithromycin 453, 489
chemical structure 525
r-protein see also ribosomal protein 441
regulation 441
r-protein operon 431
r-protein synthesis
autogenous control 438 f
regulation 438, 441
regulation models 441
regulatory r-protein 439
retroregulation 441
rpsOmRNA 190
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rpsTmRNA 190

RRF 371,391
ribosome binding site 392
structure 370, 391

rRNA 216
16S-type 97
5’-and 3’-ends 88
790 loop 207
adenosine platforms 65
binding proteins 438
coaxial stacking 66
cross-strand purine stacks 66
E-loops 65
H42 62
H44 62
h44 215
modifications 88
modified nucleosides 89

operons

430

penultimate helix 215
precursor species 87
processing factors 109
processing of 86
promoters 430
sarcin/ricin motif 65
secondary structure 102

secondary-structure diagrams 62

structural elements 65
tertiary structures 62
tetraloop receptors 65
tetraloops 65
three-dimensional fold 65
U-turns 65

rRNA genes
operon structure 87
organization 433

rRNA modification 118 ff
pseudouridines formation 119
ribose methylation 119

rRNA nucleotides
A493 471

A1067
A1408
A1492
A1493
A1518
A1519
A2058
A2602
A2660

499

471

225,226, 471

225,226, 373

456

456

488, 491 ff, 493

384, 385, 483, 495, 496
479

C795 458, 460

Index

G693 458, 460
G2661 479
U2585 496
rRNA operons 86, 431
organization 430
rrn P1 promoters 430
rrm P1 und P2 promoters 432
rrn P2 promoters 430
rRNA processing 115 ff
pseudouridines formation 117
quality controls 117
rRNA structure
5SrRNA 63
16S rRNA 62
23SrRNA 63
Kturn 72
lonepair triloop 72
rRNA synthesis, ATP-sensing model 435
models 434
NTP-sensing model 435
regulation 430, 435
transcribed in the direction 430
5S rRNA 96
processing of 88
23S rRNA
A-loop 345
domain V347
L20-binding site 445
Ploop 345
Rrp factor 199

S

S1 191, 200

S4 94,339

S5 339

S7 94

S10 operon 441
transcriptional regulation 442

S12 338,339

S15 195

S16 98

S-adenosyl methionine 122

Sanger, Frederick 2

a-sarcin 450, 455
ribonucleases (RNases) 479

sarcin-ricin loop (SRL) 357, 479

scanning 243, 257, 296
determinants of AUG Selection 299
initiation factor requirements 297
leaky scanning 297, 298

Schachman, Howard 14
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Schachtschabel, Dietrich 25
Schneider, Walter 5
Schultz, Jack 3
Schweet, Richard 13, 29
Sec incorporation, archaeal 403
bacterial 399
eukaryotic 403
fdhF-recoding site 402
gene Products — eukaryotic/archaeal 41
helical approach mechanism 402
mechanism 401
type I iodothyronine 5’-deiodinase 405
Sec Incorporation see also selenocysteine
incorporation
secA gene 59
secM (secretion monitor) gene 57
secondary structures 63
16S 63
23S 63
55 63
SELA/SELA 400 ff
SELB/SELB 400 ff
SELC/SELC 400 ff
selenocysteine incorporation 398, 413 ff
bacterial 402
eEFSec 403, 404 ff
eukaryotes 402
fdhF 401
gene products-bacterial 400
mechanism 402
SBP2 404 ff
Sec 399
SECIS element 401, 404 ff
SectRNA® 400, 404 ff
SelA 400
SelB 400
SELB 400
SelC 400
selD 400
selenocysteine-binding protein 2 (SBP2)
403
SertRNA 400
stem-loop 401
ternary complexes 401
sequence elements 413
pseudoknot 405, 420, 424
Shine-Dalgarno 405
stem-loop 405
serine proteases, peptide-bond hydrolysis
349
Shine-Dalgarno 219 ff

Siekevitz, Philip 7
Ski2p helicase 199
small particles 3, 4
snoRNAs 119ff
accumulation 126
intronic 125
maturation 125
metabolism 128
non-ribosomal RNA substrates 122
overexpression 129
polycistronic 125
synthesis 125
trafficking 128
transcription 128
software, structure visualisation 453
sordarin 504
binding site 505
chemical structure 527
resistance 505
ribosomal protein resistance mutations
506
sparsomycin 422, 450, 453
binding site 483f, 484
chemical structure 524
resistance 483
resistant mutants 483
spc operon 441
spectinomycin 452, 454
binding position 503
chemical structure 527
EF-Gbinding 503
mutations 504
resistance 504
ribosomal protein resistance mutations
506
translocation inhibition 503
Spiegelman, Sol 10
spiramycin 453
chemical structure 526
mycaminose-mycarose 489
Spirin, Alexander 21, 33
Spitnik-Elson, Pnina 35
SpoT 436
Squires, R. 33
S-RNA 12
SSU processome 124
start codon 219 ff
start codon selection, Sui-(suppressor of
initiation codon) phenotype 251
Stephenson, Mary 9, 11
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stop codon 367 ff, 386, 387 ff, 415
crosslinks 374
efficiency 405
frequency 375
UAA 369, 399ff
UAG 369, 374, 399ff
UGA 369, 374, 3991f
stop codon reassignment 386
stop codon recognition 386
stop signal 399, 401, 415
codon adaption index (CAI) 411
contexts 408
decoding 405
E. coli nucleotide bias 409
eukaryotic genomes 411
nucleotide bias 411
prokaryotic genomes 406
readthrough 413 ff
UGA 404 ff
str operon 443
streptogramins 455, 494 ff
binding sites 495
chemical structure 526
MLS 405
prolonged inhibitory activity 495
prolonged inhibitory effects 496
resistance 495
synergistic action 495
type A 450, 453, 494
type B 455, 494, 602
streptomycin 30, 452, 454
binding site 469, 470
chemical structure 522
resistance mutations 470
ribosomal protein resistance mutations
506
translational misreading 469
stringent control 430
stringent response, (p)ppGpp 435
subunit joining 306
30S subunit, assembly map 32
closed form 339
open form 339
60S subunits, joining of 302
Sui-alleles 256
suppressor tRNAs 371
switch region 471
synthetases
classI 172
class II 172
editing activity 173

Index

evolution 170

genetic origin 177

misacylation errors 181

Rodin-Ohno model 177, 178
Rossmann nucleotide-binding fold 173
subclasses of 172

symmetry theory 174ff, 178

t
tail- and head-growth 333, 334
tandem affinity purifaction 111
Tarver, Harold 6
TASNIKS motif 387
TATA box, regulation element 433
telithromycin 453
alkyl-aryl sidechain 492
chemical structure 525
cyclic carbamate 492
HMR-3647 490
protection 492
telomerase, hTERT 120
termination 367 ff, 507
RF1 368
RF2 368
RF3 368
termination context 412
termination efficiency 407, 409 {f, 412
termination inhibition, aminoglycoside 507
clindamycin 507
lincomycin 507
lincosamides 507
sparsomycin 507
spectinomycin 507
streptomycin 507
thiostrepton 507
termination reactions, Scheme 377
termination release factors see RFs
termination signals 374, 410
ternary complex 401, 475
anti-association activity 252 ff
elF2-GTP-MettRNAM® 242
ternary complex aa-tRNA-EF-Tu-GTP 336
ternary complex formation 262
Tet(M) 511
Tet(0) 511
tetracycline 450, 452, 454, 465 ff
binding sites 465, 466
chemical structure 521
derivatives 468
glycylcyclines 468
magnesium dependence 467
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Index

primary binding site 466
resistance 467, 511
secondary binding site 466, 467
thermodynamic compensation 341
thermotolerance 548
thiostrepton 450, 455, 501
association constant 499
chemical structure 527
methylation 500
protections 499
resistance 499, 500
ribosomal protein resistance mutations
506
Tissieres, Alfred 16
tmRNA 189, 344, 508
tobramycin 452
chemical structure 522
transcription
Fis protein 433
H-NS protein 433
inhibition 436
regulation elements 433
TATA-box 433
translation, Golden Age 21
translation initiation 241
conservation 244
pathways 242
translation initiation factors, conservation
249
translational arrest 59
translational control 430
by mRNA Circularization 291
translational coupling 222, 443
translational errors, decoding error 342
frameshift 342
processivity error 342
translational frame 397
translational regulation 93
ribosomal proteins involved 94
translational stalling 59
translocation, a-e-model 359
translocation inhibitors
chemical structure 527
hygromycin B 452
micrococcin 499
thiostrepton 499
viomycin 450, 454
translocation reaction 355 ff
transport factors
Nmd3p 112
Rpll0p 112

TransTerm database 405
trans-translation 508
trans-translation inhibitors
chloramphenicol 508
erythromycin 508
lincomycin 508
spectinomycin 508
spiramycin 508
tylosin 508
Traub, Peter 31
Traut, Robert 29
trigger factor (TF) 538
peptidyl-prolyl-cis-trans-isomerase (PPlase)
532
tripeptide motif 375, 376 ff, 381
tRNA 169
2’-and 3’-OH groups 147
70S initiation 222
acceptor end 171
acceptor stem 147
adaptor RNA 145
aminoacylation 169
aminoacyl stem 65
anticodon 171
anticodon stem loop 149
A/Tsite 211
base zipper structure 151
binding sites 209 ff
CCA 3-end 147,207,208, 211, 213
cloverleaf secondary structure 146, 147
contacts with the ribosomal subunits 208,
210, 214 f
D stem loop 149
discriminator base 147, 171
diseases due to mito-tRNA 162
disorders asssociated with mitochondrial
tRNAs 162
E-site 207
evolution of 65
functional Sites 207
functions outside protein synthesis 161
identity elements 154, 158, 170
isoacceptors 408
L shape 149
Mg?* ions and polyamines 153
mimics of the tertiary structure 160
minihelix 171
modifications 154, 408, 412, 423
modified nucleosides 155
negative determinants 157
operational RNA Code 170 ff
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P/Esite 211

positions on the ribosome 212
pseudoknot 146

P-site 207

ribosomal locations 207

secondary and tertiary structure 146, 148,

171
selection problem 336
soluble RNA 7
tertiary structure 150
T-loop 73
tmRNA 160
tRNA mutation 162
tRNA-like structures 162
two binding sites model 30
U33 153,211
U-turn 153
variable loop 149
tRNA crosslinks, ribosomal crosslinking
database 207
tRNA mimicry 369
tRNAM sequence determinants 252
tRNAs, CCA ends 353
CCA ends at PTF center 345
cognate 334
near-cognate 334
non-cognate 334
suppressor 410, 412
troleandomycin 453, 489, 493
chemical structure 525
Ts’o, Paul 33
tuberactinomycin B 502
Ty3 420
tylosin 453
chemical structure 526
mycinose 489
type I A-minor 73

u

U2506 354

U2584 207

U2585 207, 354, 362

UAA see stop codons

UAG see stop codons
ubiquitin-proteasome system 546

UGA 404
see stop codons
untranslated region (UTR) 219

v
Van der Grinten, Olav 13
viomycin 450, 454
chemical structure 527
methylation 502
misreading 502
protection 502
resistance 502
splicing inhibition 503
translocation inhibition 502
tuberactionomycin 502
virginiamycin M 453, 494, 495
chemical structure 526
virginiamycin S 494, 495
chemical structure 526
Volkin, Elliot 23

w

Waller, Jean-Pierre 35
Warner, Jonathan 29
Watanabe, Itaru 26
Watson, James 16
Weiss, Samuel 13
Winnick, Theodore 6
Wittmann, Glinter 35
Wittmann-Liebold, Brigitte 35
wobble interactions 339
Woese, Carl 37
Wollman, Elie 22
Wool, Ira 37

4
Yarus inhibitor 345, 352, 353, 482

yeast elF2, primary structure 253
Yonath, Ada 37
YxCxxxF, motif 387

z
Zamecnik, Paul 1
Zillig, Wolfram 25
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