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High cholesterol levels are strongly associated with cardiovascular disease
because these promote atheroma development in arteries. Cholesterol oxidase is useful for enzymatic
determination of cholesterol levels in human blood. We previouslg discovered a thermal, organic solvent
and detergent-tolerant cholesterol oxidase from a gram-negative bacterium Chromobacterium sp. DS-1. In
addition, it was found that several amino acid residues near the FAD cofactor probably play an important
role in the reactivity and the stability of the enzyme. Therefore, we constructed mutant enzymes which
had mutated amino acid residues near the FAD cofactor by site directed mutagenesis, to identify amino
acid residues that play an important role in activity and stability. In this study, we constructed a
mutant enzyme which is relatively stable at high temperature and in the presence of detergents.
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W22A 59.3 104 057 1.00 100

DEAE 35.8 6.26 5.72 10.0 60.4

WG65A 104 106 0.98 1.00 100
. DPEAE 518 7.46 694 7.08 49.9
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16.7 0.0269 617
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P128A 451 0.0950 47.5
P130A 2.14 0.0294 73.9
P130L 3.95 0.0238 165
P130I 1.25 0.0740 16.9
P130H 2.47 0.145 17.0
P130N 1.61 0.261 6.18
H144Y 0.0239 0.674 0.0355
3 COX
COX
P130L
COX P130L
COX
COX P130L 80 85
( 3
80 5 COX
53% P130L 83%
85 1
COX 8%
P130L 65%
COX
P130L COX

FRATIETE

—— Wild-type 80°C)

# —=—P130L B0°C)

—&—Wild-type 967C)
—B—P130L 85°C

BER
3 P130L 80 85
4 P130L CD
Wild-type  P130L CD
( 4
60 80
85
P130L 85
P130L
e Wild-tvpe
2 15000 i
el

10000
5000 -

0r
-5000 ¢

Molar ellipticity (deg cm

10000 +
15000 +
20000
195 200 205 210 215 220 225 230 235 240 245 250
Wavelength (nm)
2 15000 PI30L
E
= 10000
g L —60C
s 5000 T
2 0 — 80T
£z -5000 — 85
‘E_ -10000 90°C
Z 15000 —95T
-
= -20000 ! '
= 195200205 210 215220 225230 235 240 245 250

Wavelength (nm)

4 P130L CD



5 COX

COX
LBS
COX W22A, P130A, P130I

COX

20% W6E5A 40%
P130L 99%
H144Y 60%
WGE5A, P130L, H144Y

DS-1
COX

COX

(6) Pseudomonas COX
Ds-1

Pseudomonas

COX
COX
DS-1

COX Vmax

1
N. Doukyu, S. Nihei. Cholesterol oxidase with
high catalytic activity from Pseudomonas
aeruginosa: Screening, molecular genetic
analysis, expression and characterization. J.
Biosci. Bioeng. in press (2015)
DOl: 10.1016/j.jbiosc.2014.12.003.

4
Rhodococcus erythropolis

2014
2014 11 1 -3

N. Doukyu, Organic solvent-tolerant bacteria and
enzymes, International Conference on Frontiers
in Energy, Environment, Health and Materials
Research (EEMR2013), Bhubaneswar, India
(2013 8 12 -13 )

Rhodococcus erythropolis
2013
2013 10 26 -27
Pseudomonas aeruginosa

2012 2012 12

9

p.131-145 (2014)

7

p.131-139 2012

p.236-244 2012

http://www2.toyo.ac.jp/"~ dokyu/

@

DOUKYU NORIY UKI

60302957



