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Kinesin-1, a molecular motor that transports intracellular vesicles, has been proposed to achieve efficient unidirectional movements, by

utilizing thermal fluctuations. However, our previous study revealed that kinesin was less efficient than expected, by measuring the work/

dissipation during their motion in vitro. We thus hypothesized that kinesin is optimized for the intracellular environment, rather than

for in vitro experimental conditions. This review briefly describes the difference between in vitro and in cells, focusing on nonthermal

fluctuations that occur in living cells. We then introduce our recent findings that kinesin moves faster under external force fluctuations

that mimic the intracellular environment.

molecular motor / kinesin / single-molecule manipulation / optical tweezers / nonthermal fluctuation / noise-induced acceleration
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ERGFMEN 3 7wt LT, WHEENRKE R
BE A S TS, FRCUNE B2 51T LIs s bl
WT/N7e & o r x84k 0 FE—2—Th
5 kinesin 1 (LAF, HigF v v EELS) 1%, BRIEO
B XABMANCFIRNT %52 & T, 2RI K
DBHHEFHEEROHEL TS EHLIALIEBIRT
X0 GEFET, ZTOBEHNEPL X IC X - THL
KWHWTWD Z ELEBICHRIR Y, Frv v
ST D DIFFLT D ATP MK T X - TIREEDEWD 5
THBERT HEE)E T ADEMTHROOH S ).

—J, Biebix, EHL TS 15 TOF % v
Lo EFNT A LT, TxAF—AHNOER
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F 3 VT CTHW TN 5 in vitro DFEHBREE
T, HONERCE B TH B4 MG
BRI ENTHE DA 5 LRGN Tz 97,

AFGTlY, REROBEMEEEIZE TIT > TX 1 in vitro D
RERSA & X oMY & OB TOBEE feilE S & L

T, MRNORHFET S PERW P b & EH
U CH B #ai 5. fe T, EBiho* & v vl
JaNEB L e I DD B Ex b2 e, Fxv v
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FoHRIC L > ThELA T Ty vilE) (K 1a) &35
750, M X - TREHEBME AR Eb D7 7 7 4
Th@LETHH (B 1b).
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3. FARV VNI DD S ERENAZS

F 32 v OB 2P b X1 X BB OKGEICIL,
WATHOF 1 v v DR ONIERERREEE LIz 1
T IFINE SR 9% v (B 2a). Z Z T,
M TA B N IIEBMN 7o b E 2 BAMEE T CHEL¥
BHiced, VE 4 BoSAMRc Lich - CHERICE T3
By 7 F v BERCAER L, B 0.5um Ok F & b
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Ll boo FEARZTITHEL teves s
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