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Expression, purification and crystallization of rat brain
Kinesin

Qun Wan, Pingting Zhu, Houning LU, and Xinhong Chen
Department of Biochemistry, College of Medicine, Yangzhou University, Yangzhou 225001, Jiangsu, China

Abstract: Kinesin is a motor protein that uses the energy from ATP hydrolysis to move along the microtubule system. To
investigate how the chemical energy stored in ATP is converted to mechanical movement, the corresponding N-terminal
region of rat brain kinesin was expressed in BL21-Codon Plus (DE3)-RP competent cells. After SP-cation exchange
chromatography and size exclusion chromatography, the protein yield reached 10 mg/L culture with the purity above 95%.

The purified protein had ATPase activity and specifically reacted with the kinesin antibody in the Western blotting analysis.
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The purified kinesin was crystallized under the following condition: 1.7 mol/L (NHy4),SO4, 500 mmol/L NaCl, 20%

glycerol. The kinesin crystal can diffract up to 2.0 A resolution.

Keywords: kinesin, ATP, expression, purification, crystal
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Sigma

(2- ) (EGTA)
AKINO1
Cytoskeloton (Trypton)
(Yeast Extract) Invitrogen
Centricon Plus-20 Centrion
Ultra-15 Amicon

80 mL SP-Sepharose ( Amersham
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70 mL Sephacryl
S-200HR ( Amersham Biosciences )
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121
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22 C 0.5 mmol/L IPTG
( 16h)
6 000xg -80 C
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5 g/mL
(10 mmol/L HEPES,
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EGTA 1 mmol/L PMSF, 0.5 mmol/L AEBSF,

0.5 mmol/L TLCK, 5 mmol/L MgCl,, 40 pg/mL
DNase I pH7.2)

40 min
39 000xg 1 h
1 (10 mmol/L HEPES,

10 mmol/L NaCl, 1 mmol/L DTT, 10 mmol/L
EGTA 1 mmol/L MgCl,, 0.5 mmol/L ATP)
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3 mL 2 (20 mmol/L
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1 mmol/L DTT, pH 7.5)
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Fig. 1 SDS-PAGE gel of rK354 purification. 1:
standard protein ladder; 2: standard rK354 from Dr.
Trybus’ lab; 3: cell lysate without IPTG induction; 4:
cell lysate with 0.5 mmol/L IPTG induction; 5: the
supernatant loaded to the SP-cation exchange resin; 6:
the flow through from the SP-cation exchange resin; 7:
the elution from the SP-cation exchange resin; 8: the
elution from the size-exclusion chromatography.
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2.2 Western blotting #&in
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Fig. 2 Western blotting analysis of the purified rK354.

1-3: purified rK354; 4: the cell lysate after IPTG
induction; 5: the cell lysate without IPTG induction; 6:
the rK379 standard protein (from Dr. Trybus’ lab); 7:
the rK406 standard protein (from Dr. Trybus’ lab).
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Fig. 3 ATPase activity of the purified rK354.
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Table 1 Data collection statistics

Parameters Results
Space group P2,2,2;
Unit cell dimensions
a 72.7 A
b 742 A
c 88.4 A
Resolution 20-2.0 A
Ryym® 5.9% (27.6%)"

#Unique Reflections

Data completeness

31966
97.1% (93.5%)

Mean Redundancy 4.4
<I>/<sigma>® 24.7 (4.0)
@ Reym =Z(|l; — <I>[)/Z(l), where X is overall reflections

measured more than once, and <I> is the mean intensity of
all measured observations equivalent to reflection I;.
 Numbers in parentheses represent values in the highest

resolution shell.

0.5 mg/L
BL21-Codon Plus (DE3)-RP
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rK354 crystal (A) and its X-ray diffraction pattern (B).
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