






































Table 4.1 Cellular localizations of PEG-DH and PPG-DH of Pseudomonas sp. PE-2"

Specific activity*

Distribution
of enzyme PEG-DH PPG-DH Alkaline phosphatase NADH oxidase Glucose-6-phosphate
#h ceHulur dehydrogenase
fraction
nmol min™ (%) nmol min™ (%) nmol min™ (%) nmol min™' (%) nmol min™ (%)
mg protein'I mg protein'I mg protein'1 mg protein" mg protein'1
Periplasmic 13.1 76.6+0.3 3.4 13.9+0.5 675.2 61.2+0.6 0 0+0.6 41.7 9.3+£0.4
fraction
Membrane 0.5 2.9+0.4 0.5 2.1+£0.4 245.0 22.2+0.8 892.4 93.3+0.3 127 16.14£0.3
fraction
Cytoplasmic 1.9 11.4+0.2 19.9 82.0+0.7 163.6 14.8+0.6 54.9 5.7+0.7 328.4 72.9+0.5
fraction
Cell-free 17.1 100 24.4 100 1103.2 100 956.2 100 450.3 100
extract

* The specific activity of the cell-free extract was defined as 100%.

* The results are mean of three individual experiments.
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Table 4.2 Ammonium sulfate precipitation in the various concentrations of ammonium sulfate

Step Volume | Total protein Total activity Specific activity
(ml) (mg) (nmol/min) (nmol min™ mg protein'l)
PEG-DH | PPG-DH | PEG-DH PPG-DH

Cell-free extract 60 2935 12,969 21,689.4 44.2 73.9
0-15% Ammonium sulfate precipitation 10.8 4.6 142.2 55.9 30.7 13.3
15-30% Ammonium sulfate precipitation 2 0.7 19.1 19.1 26.8 26.8
30-45% Ammonium sulfate precipitation 20 114.6 11,478 2,981.4 100.2 26
45-60% Ammonium sulfate precipitation 5.5 48.1 4243 219.3 8.8 4.6
60-80% Ammonium sulfate precipitation 4 21.2 44.7 2,564 1.8 102.4
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Figure 4.7 Partial purification of PEG dehydrogenase from Pseudomonas sp. PE-2 by Phenyl-Sepharose CL-4B column
The enzyme solution was applied to Phenyl-Sepharose CL-4B column (2.5 x 8 cm; 40ml) and washed with 50 mM Tris-HCI buffer, pH
8.0, containing 1 M ammonium sulfate, 2 mM CaCl, and 1 mM PMSF until A,g, decreased to baseline. Elution of bound proteins was
performed by a decreasing stepwise elution of ammonium sulfate of 0.2 M and 0 M at the flow rate of 30 ml/h. The fractions of 3 ml were

collected. The arrow indicates where gradient started. The protein peak from fraction number 84 to 92 was pooled.
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Table 4.3 Partial purification of PEG dehydrogenase from Pseudomonas sp. PE-2 grown on 3% (v/v) PEG 4000

Purification step

Volume

Total activity = Total protein

Specific activity Purification Yield
(ml) (nmol/min) (mg) (nmol min™ mg protein'l) (fold) (%)
Cell-free extract 50 30,186 651.6 46.3 1 100
30-45% ammonium sulfate precipitation 30 28.323 422.7 67.1 1.4 93.8
DEAE-650M Toyopearl 19 4,720 137.3 34.4 0.7 15.6
Phenyl-Sepharose CL-4B 9 4,472 8.2 547.4 11.8 14.8
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Figure 4.10 Partial purification of PPG dehydrogenase from Pseudomonas sp. PE-2 by DEAE-650M Toyopearl column
The enzyme solution was applied to DEAE-650M Toyopearl column (2.5 x 14 cm; 69 ml) and washed with 50 mM Tris-HCI
buffer, pH 8.5, containing 2 mM CaCl, and 1 mM PMSF until Ajg, decreased to baseline. Elution of bound proteins was performed
by 0.2 and 0.5 M NaCl in the same buffer at the flow rate of 60 ml/h. The fractions of 5 ml were collected. The arrow indicates

where gradient started. The protein peak from fraction number 72 to 83 was pooled.
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Table 4.4 Partial purification of PPG dehydrogenase from Pseudomonas sp. PE-2 grown on 1.5% PPG 1000

Purification step Volume Total activity Total protein Specific activity Purification Yield

(ml) (nmol/min) (mg) (nmol min" mg protein™) (fold) (%)

Cell-free extract 90 7379 789.2 9.3 1 100

60-80% ammonium sulfate precipitation 4 6,112 66.5 91.9 9.8 82.8
DEAE-650M Toyopearl 3 1,174 6.2 188.2 20.1 1529
Butyl-Toyopearl 2 1,043 2.2 480.2 51.4 14.1
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Table 4.5 Effect of various electron acceptors on the activity of the partially purified PEG dehydrogenase (A) and PPG dehydrogenase (B)

A B)
Specific Specific
Electron acceptor Specific activity activity Electron acceptor Specific activity activity
( nmol min™' mg protein" ) (fold) ( nmol min™" mg protein™ ) (fold)
PMS+DCIP 7.4+3.1 1.0 PMS+DCIP 4 1417 1.0
PQQ/PMS+DCIP 196.9+9.5 26.4 PQQ/PMS+DCIP 211.0+12.0 50.9
NAD 24.7+1.7 3.3 NAD 36.7+2.2 8.9
FAD 4.2+1.5 0.6 FAD 8.0+2.7 1.9
FAD+PMS 11.2:2.1 1.5 FAD+PMS 17.3£2:9 4.2
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