




 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



a.a. , amino acid 

AAA, ATPases associated with various cellular activities 

ACTN, actinin 

ADP, adenosine diphosphate 

AMPPNP, adenosine 5’-(b-g-imido)triphosphate 

ATP, adenosine triphosphate 

a.u. , arbitrary unit 

BSA, bovine serum albumin 

DDS, Diphenyldimethoxysilane 

DTT, dithiothreitol 

EDC, 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride 

EDTA, ethylenediaminetetraacetic acid 

EGTA, ehyleneglycolbis(2-aminoethyl ether)tetraacetic acid 

FRET，Fluorescence resonance energy transfer 

GFP, green fluorescent protein 

GST, glutathione S-transferase 

IPTG, isopropyl-1-thio--D–galactopyra- noside 

LDS, lithium dodecyl sulfate 

LIS1, liccencephaly 1 

NDEL1, nuclear distribution gene E homolog (A.nidulans)-like 1 

MAPｓ, microtubule associated proteins 

MSD, mean square displacement 

MT, microtubule 

MTBD, Microtubule Binding Domain 

PAGE, polyacrylamide gel electrophoresis 



PCR, polymerashain reaction 

PEG, polyethylene glycol 

PEI, Polyethyleneimine 

Pi, phosphate 

PIPES, piperazine-1,4’-bis(2-ethanesulfonic acid) 

PMSF, Phenylmethylsulfonyl fluoride 

SBP, streptavidin-binding peptide 

S.D., standard deviation 

SDS, sodium dodecyl sulfate 

Sulfo-NHS, N-hydroxysulfosuccinimide 

TIRFM, total internal reflection fluorescence microscopy 

Tris, tris(hydroxymethyl)aminomethane 

Vi, vanadate 
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[ATP] Instantaneous 

Velocity 

Distance 

Traveled 

Duration Diffusion 

Coefficient 

n 

M nm/s nm s × 10
3
 nm

2
/s  

10 4.1 ± 2.8  (0.1491) −41 ± 13 3.5 ± 0.1 17 ± 0.02 302 

100 9.9 ± 3.0 (<0.0001) −69 ± 14 3.5 ± 0.03 18 ± 0.04 293 

500 17.0 ± 3.1 (<0.0001) −36 ± 15 3.0 ± 0.03 22 ± 0.05 303 

1000 21.3 ± 3.1 (<0.0001) −100 ± 16 3.8 ± 0.04 28 ± 0.02 330 

2000 22.2 ± 4.2 (<0.0001) −105± 32 3.4 ± 0.02 30 ± 0.03 280 



















Nucleotide 

Condition 

Instantaneous 

Velocity 

Distance 

Traveled 

Duration 

Diffusion 

Coefficient 

n 

 nm/s nm s × 10
3
 nm

2
/s  

apo −0.3 ± 1.5 (0.8512) −24 ± 24 7.6 ± 0.1 7.8 ± 0. 1 223 

AMP-PNP  0.3 ± 1.7 (0.8581) −31 ± 27 8.7 ± 0.1 8.3 ± 0.2 229 

ATP + Vi −0.6 ± 5.0 (0.8980)  65 ± 40 3.5 ± 0.01 48.1 ± 0.4 278 

ADP  1.2 ± 1.8 (0.5087)  21 ± 30 8.2 ± 0.1 9.0 ± 0.1 231 







Nucleotide 

Condition 

Total Stacked Separated Stacked Fraction 

ATP 424 274 150 0.64 ± 0.02 

apo 411 101 310 0.25 ± 0.02 

AMP-PNP 364 80 284 0.22 ± 0.02 

ATP + Vi 867 640 227 0.74 ± 0.01 

ADP 510 111 399 0.22 ± 0.02 

“ ” ” ” ” ”

” ”









 Total Stacked Separated Stacked Fraction 

GST-D425 515 301 214 0.58 ± 0.02 

GST-D417 267 37 230 0.14 ± 0.02 

GST-D405 358 23 335 0.06 ± 0.01 

GST-D382 334 15 319 0.04 ± 0.01 

GST-D425-GFP 410 79 331 0.19 ± 0.02 

ACTN-D382 282 5 277 0.02 ± 0.01 

ACTN-14GS-D382 321 7 314 0.02 ± 0.01 

Constructs Velocity Instantaneous 

Velocity 

Distance 

Traveled 

Duration Diffusion 

Coefficient 

n 

 nm/s nm/s nm s × 103 nm2/s  

GST-D425 24.8 ± 8.7 17 ± 2 −80 ± 19 8.1 ± 0.1 27.3 ± 1.8 374 

GST-D417 63.7 ± 5.3 37 ± 1 −330 ± 30 7.7 ± 0.3 5.0 ± 0.5 221 

GST-D405 64.1 ± 3.1 49 ± 1 −554 ± 38 11.3 ± 0.2 2.5 ± 0.2 197 

GST-D382 50.7 ± 3.2 31 ± 1 −283 ± 25 8.4 ± 0.1 1.9 ± 0.6 293 

GST-D425-GFP 130.5 ± 9.3  80 ± 1 −681 ± 25 9.6 ± 0.2 10.6 ± 0.8 176 

ACTN-D382 97.1 ± 4.3 86 ± 1 −600 ± 38 6.6 ± 0.5 2.6 ± 0.6 230 

ACTN-14GS-D382 95.1 ± 6.9 60 ± 1 −367 ± 21 4.4 ± 0.03 7.9 ± 0.2 254 
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Constructs rStokes S20,w Estimated 

Mr 

Polypeptide 

Mr 

Ratio Oligomeric 

state 

 nm ×10-13s     

NN 4.2 1.9 32,900 16,500 2.0 Dimer 

NC 3.0 1.5 18,600 22,100 0.84 Monomer 

GST-N-LIS1 5.1 5.8 122,000 65,300 1.9 Dimer 

N-LIS1 3.3 3.4 45,700 40,000 1.1 Monomer 
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