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multiple dynein motors 35, 158
mutant cells 216, 340-341
null 339, 349
mutants 201, 228-229, 232-233, 236-
237,239-240, 243-244, 253-255,
257-258, 263-264, 267-268,
272-281,310,327-328, 336-342,
344, 347-348
dynein-deficient 279
mutations 31,47-48,55, 68,102, 106,
148, 153,159-160, 163, 208-209,
218,221, 237-238, 240-241,
336-337
myosin 40, 44, 49, 51, 60-61, 69, 101,
115-116, 141, 144-146,171, 178,
182, 200, 252, 263
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native dynein 124, 128, 147-148, 342
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nuclear DNA 347-348, 350
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332,357-359
dynein-dependent 169, 358
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330, 335, 338,341-342, 345,
347-348
nucleotide binding 46, 48-49, 68-69,
75,119,195
roles of 60,169, 358-359
nucleotide-binding sites 18, 47, 49, 57,
69,120,128
nucleotide states 8, 16, 53,55, 69, 81,
90,93
nucleotides 8-9, 13,59, 65, 68, 71-72,
75, 83,86-87,89-92,96, 101,
106-107, 195, 208, 252-253
cyclic 204,211-212,225-226, 232
null mutants 168, 333-334, 340
null mutations 287, 338-340

optical trap 35, 139, 184-185, 189-
190, 192, 200
oscillation 17,76,134-135,178, 217,
233
outer-arm dynein 4, 20, 82, 84-85, 87,
89,91-94,126-128,130-133,
173-174,179,191-192, 198,
267-279,303-310,312-316
activity of 309
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binding of 304,306
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multiple 278
reconstituted 254
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outer-arm dynein (OAD) 4, 7,9, 14-15,
140, 196, 224, 234-235, 239, 241,
272,280-281,317-318,320-323
outer-arm dynein light chain 319, 321
outer-arm dynein motor function 317,
323
outer-arm dynein mutant 265, 282
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239,321
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outer arms 2,5-6,9, 14-15,96, 131,
135, 143,194, 208-209, 225, 233,
257,273-274,277-278, 302

outer doublet microtubules 203, 206,
208, 213-214, 216,222, 229-230,
274,278, 280,304-306,312,316

outer dynein arm activity 225-227,308

outer dynein arms 4, 19,57, 176, 199,
203-209,212-213,217,224-227,
230-233,237,239,253-254,
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337-338,340-342, 344, 347
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318, 354
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PKA see protein kinase A
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200
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process
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dynein-mediated 40
tethering 129
processive motor 31, 62, 145,150-151,
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195,197, 200
dynein’s 49
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59,76,124,132-133,159-160,
166-167,178,188-189, 355-356
low 183-184
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proline residue 67-68, 100, 104
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protein kinase inhibitors 228
protein kinases 222,224, 230,312,319
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protein phosphatases 229, 343, 354-
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proteins 2-4,12-18, 23-24, 33, 56-57,
68-70,76-77,210-212, 234-236,
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cellular 287
cytoplasmic dynein-binding 300
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kDa 175,305-306, 309, 314, 321
kinesin-related 357,359
microtubule-associated 28
microtubule orientation 358
novel axonemal 323
redox-sensitive calcium-binding 233,
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regulatory 32,132, 154, 287, 345
purified dynein 11, 18,57,77, 82, 84,
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QD see quantum dot
quantum dot (QD) 124, 133-134, 137,
139, 142-144,150-151, 169, 183

radial spokes 5,17-18, 196, 204-206,
211-213,218,220-222, 224,227,
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275

recombinant proteins 10, 129, 147-
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ring structures 13, 68, 70,331
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236, 243-244,253-254, 258, 260,
268,282,314, 320
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single-molecule level 183,279
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322-323
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metazoan 303,313
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spindle movements 329-330, 344, 350,
352-353
spindle orientations 21, 356-359
stalk 5-10, 20, 45-46, 51-55, 58,
64-71,73,75,77,82-86, 88-94,
96-97,99-121, 156, 174, 253
coiled-coil 18,57,77,95,119
cytoplasmic dynein’s 67
expressed dynein 106
microtubule-binding 53
normal dynein 111
rear 105-106
thin 2,101
tilted 154
stalk angle 66-67,93-94, 107
stalk domain 45-46, 49, 51, 53-55,
66-67, 69,208
stalk length 103, 115,117
stalk movement 114
stalk mutant motor 154
stalk region 88,109, 331
stalk structure 52, 68,101, 106
stepping behavior 78,150-152,157,
166,192
dynein’s 162
structural analysis 88-89, 94, 96, 210,
245-248,252-253, 258, 260-261
structures 10, 15-19, 55-56, 70-72,
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nucleotide 91,93
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TIRF see total internal reflection
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total internal reflection fluorescence
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tubulin 10, 21, 59, 73, 84, 89, 94-95,
102,129,181, 201, 217, 230, 304-
305, 339-341, 354-355

tubulin dimers 82-83, 88-89, 133

two-headed dynein 150, 270, 276, 310

two-headed structure 28, 125,127

vesicle transport 40,137-138,170

wall patterns 186-187, 193

wild-type axoneme 227,229, 231, 269,
273

wild-type cells 226, 329, 333, 341

wild-type dynein 158, 160

X-ray crystal structure 101, 107,
111-112

yeast 8,14-16,21,32-33,124, 134,
148,151, 158, 160-162, 326-329,
331, 333-335, 339-340, 347,
354-359

yeast cells 156,326

yeast cytoplasmic dynein 46, 49, 106,
192,330

yeast dynactin 161, 355-356

yeast dynein 148,151, 154-157, 160,
325-326, 330, 341

yeast dynein-dynactin 154

yeast dynein mutant 357

yeast homologue 336-337, 340
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