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(streptavidin) « A i B2 ¥ B4 ( pyruvate kinase, PK) .
R IGBE A MM ( phosphoenolpyruvate, PEP) . 5%
WM B9 e Z (fluorescein isothiocyanate, FITC) .
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BN B VA W SCER [ 7]. B
B2 0.5 mm, HIBIZHN 0. 16 em”.
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Hepes KOH ( pH 7.2), 100 mmol/L.  KCI,
2 mmol/ L MgCl, AR % N W 2 h.
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Fig. 1 The system used for observation of Fi- ATPase rotation
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W 10 min Jo FIRZE K b gE 3 AN its,  F5 H
2P0 B ( Buffer B, 10 mmol/L Hepes NaOH,
pH 7.2, 25 mmol/L KCl, 5 mmol/L MgCL) ¥t
3.

B NeENTA: 5 9% T Buffer B [
0.2 Bmol/ L. HRP- conjugated N+ NTA NI A izl /Mt
i, EIERCE 2 b, FRH Buffer B Ut 3 K.

P R~ M B w5 B & B ( bovine serum
albumin, BSA) AbFE: A3 sh/N b A 10 g/ L
BSA, 4 Cil#, TFH Buffer B ¥t 3 WX.

NiNTA EZE LY FK FrATP B 4
2 nmol/ L AW ZEALI F - ATP B INA G S) /Mth 5
HWECE 1 h, J5H 50 mmol/ L BKMERE 3 ¥k, 1 H
Buffer B ¥t 3 ¥X.

P FEAH F-ATP B FIE$E streptavidin:
it B oin N % T Buffer B 8 0.2 Hmol/L
streptavidin, 3% 4% 30 min i, P/ Buffer B
3 K.

Streptavidin ZEFZ 2O GHRIC ) F LT F-actin:
Y98 e ki id Y Z AL F-actin NGB /N it i,
UL 1 h 5, T Buffer B ¥ 5 K.

JAB RN BB NI N 2 mmol/ L AT P-
50 mg/ L PK-1 mmol/ L PEP-10 mmol/ L MgCl, (¥
T Buffer B #). i —41A40 NaNs, 5—4lnA
5 mmol/ L NaNs.
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Fig. 2 SDSPAGE (15%) of the F;- ATPase
I': molecular mass marker; 2: purified F- AT Pase; 3: after

induced; 4: before induced.
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Fig 3 The ATP hydrolysis activity of F- ATPase
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Fig. 4 The effect of concentration of LDAO(a) and

NaN; (b) on the ATP hydrolysis activity of F;- ATPase
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Total angle of rotary filaments/(®)

Fig. 5 The total angle of the rotation filaments with the time

Rotatin angle of the [3/0°7)

Table 1 The parameters of the filaments

6480 : t (rotary) L (filament) Rotary rate Rotary lorque
5760+ o Ne. /s / Hm fr. p. 5. ]N'mu“
5040+ | > L1 13 4.00 1.23 93
4320 P = A L2 4 2.91 1.25 38
1600} [i‘i S /111 ~ 17 L3 14 3.20 1.00 41
2880r | S S L4 14 3.53 0.93 50
2 160} Tl e L5 I 4.47 0.73 76
1440} A~ ~ 15 L6 6 4.50 0.67 71
1204/ If L7 17 3. 60 0.82 46
0 - 7 L.8¥ 48 3.35 ~0 —
& Total” 79 3.70 0.94 57

"The frictional torque for the filament rotation is given, in the simplest
approximation, by (2n7/3) LY [In (L/2r) - 0.447], where n
is the rotary rate, 1 ( 107 *Nes=m™ %) the viscosil y of the medium, L
incrmi“g the length of actin filament, and r (5 nm) the radius of the filament! ',

n the presence of 2 mmol/ L ATP and 5 mmol/ L. NaN; for these

control experiments. *' L8 not included.
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Fig. 6 The images of fluorescent filament of L3 and the rotation angle of the first row images

Time interval between images is about 0. 037 s.
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Fig. 8 Fluorescent filament L3 rotation
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Direct Observation on Single Molecular Rotation of High Activity Fi- ATPase’

WANG Xing-Sheng™ , CUI YuarBo™ , ZHANG YingHao, YUE Jia Chang”~ , JIANG Pei Dong

( National Laboratory of Biomacromolecules, Institute of Biophysies, The Chinese Academy of Sciences. Beijing 100101, China)

Abstract

immediately dow nstream of the B initiation codon, a3B3v subcomplex) of thermophilic Bacillus PS3 was purified

The high activity Fi-ATPase ( the mutant a C193S, v-S107C, a ten histidine ( His) tag inserted

from E. coli . JM103 A ( uncB-uncD), in which the majority of F-ATPase genes have been eliminated. It
was found that the enzyme hydrolyzed ATP more efficiently than previous papers. During the Fi-ATPase
hydrolyzing ATP, the rotary rate of the fluorescent actin filament attached to v subunit of F|- AT Pase was about

one times faster than that of previous papers in the similar conditions.

Key words F-ATPase, molecular motor, single molecular technique
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