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Abstract: Two-dimensional polyacrylamide gel electrophoresis (2-D PAGE) of Colpoda cucullus components failed to result in focusing any proteins into 

the spots.  The 2-D PAGE of bacterial (Klebsiella pneumoniae) proteins mixed with Colpoda cell components also failed to result in focusing the proteins. 

On the other hand, 2-D PAGE of bacterial proteins mixed with lysozyme-treated C. cucullus components resulted in focused protein spots. This result 

implies that protein aggregation through mucopolysaccharides may prevent proteins from focusing under isoelectric focusing (IEF) conditions. When C. 

cucullus samples (without lysozyme treatment) were treated with a sample buffer for sodium dodecyl sulfate-polyacrylamide gel electrophoresis 

(SDS-PAGE) and analyzed on 2-D PAGE, the spot resolution had quite improved. It is likely that a strong negative charge of proteins brought about by 

SDS binding may allow the proteins to dissociate from the mucopolysaccharides and migrate in the IEF gel.
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Colpoda 

cucullus IEF

SDS

1) SDS

Colpoda cucullus 0.05% w/v Klebsiella pneumoniae

0.5% w/v 1% w/v 0.5% w/v NaCl 1.5% w/v

1 2 1500 g, 1 IEF

 (Bioruptor UCD-200, CosmoBio) 20 12

a b 2 a IEF 8 M 

1.9% (v/v) Nonidet P-40, 2% (v/v) Pharmalyte (GE Healthcare), 5% (v/v) 2- 1 10 4 12

b 2 SDS-PAGE 2% SDS, 5% (v/v) 2- 3

IEF 8 M , 2% (v/v) , 2% (v/v) Pharmalyte (GE Healthcare), 5% (v/v) 

2- 1 5 4 2 IEF

1.9% Nonidet P-40 1.9% Tween 80 60 mM 60 mM 2

Nonidet P-40 IEF

4.0% (w/v) 2c 4.5% (w/v) , 8 M , 0.2% (w/v) N, N’- , 4.7% 

(v/v) Pharmalyte, 0.07% (w/v), , 0.01% (v/v) TEMED

IEF 1.9 % Nonidet P-40 1.9% Tween 80 15 mM

60 mM 2

Nonidet P-40 1 150,000 6 mg 2

600,000 0.2~0.6 mg IEF

100 V 2 400 V 4 2% (w/v) SDS 10% (v/v) 2-

60 mM Tris-HCl (pH 6.8), 10 30 30

2 SDS-PAGE 10% 12.5 0.2% Coomassie brilliant blue R250 45% (v/v) , 10%

CBB 27% (v/v) , 9%

2 900,000 1500  g, 1
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1 mM Tris-HCl (pH 7.2) 2 50,000 cells/ml 0.1 mM CaCl2 Ca2+/

1 17,000 g, 20 , 4

SDS IEF 1 IEF 8 M 

, 1.9% (v/v), Nonidet P-40, 2% (v/v) Pharmalyte (GE Healthcare), 5% (v/v) 2- 1 10 4

12

1a IEF

 1b

 1c 2) IEF

6 mg

10 mg/ml 1 mM Tris-HCl pH 7.2 37 2

3 17,000 g, 20 , 4 0.6 mg IEF

Bioruptor UCD-200, CosmoBio 20 12 4 12

 1d

IEF

 1e

17,000 g, 20 , 4

SDS-PAGE 2% SDS, 5% (v/v) 2-

2 2 IEF

IEF Nonidet P-40, Tween 80, 

IEF IEF

Tween 80 2c

SDS IEF SDS

IEF SDS

SDS 1)

SDS

SDS

IEF

SDS-PAGE

�������	
���������������� ���



SDS IEF

SDS IEF
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1 IEF 1.9%

v/v Nonidet P-40 (a) ~ (e) Colpoda cucullus a Klebsiella pneumoniae b

c d

e

2 SDS-PAGE IEF

Nonidet P-40 a Nonidet P-40 SDS b Tween 80 SDS c Nonidet P-40 SDS d

Nonidet P-40 SDS e

3  SDS IEF  P D
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