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Abstract

A. calcoaceticus Cl0 grown on cyclohexanol as sole source of carbon and energy
produced cyclohexanol dehydrogenase(CDH) and glucosé dehydrogenase (GDH) concom-
itantly. CDH and GDH were different in coenzyme, induction and electrophoretic patte-
rns. CDH depended for activity on NAD* only, while GDH required NAD* or NADP+
alternatively. CDH was produced in the medium added cyclohexanol, but GDH was
produced in various media such as LB, LB added 0.2% glucose or cyclohexanol and
cyclohexanol medium. Productivity of CDH in A. calcoaceticus C10 was enhanced about
8 times by the addition of 0.29% cyclohexanol to LB medium after 4 hours as much as
LB medium only. Production of CDH was induced by cyclohexanol, cyclohexanone,
cyclohexan-1, 2-diol and cyclohexene oxide, but?not induced by s-caprolactone and
adipate.
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Table 1. Glucose dehydrogenase(GDH) and cyc-
lohexanol dehydrogenase(CDH) activi-
ties of A. calcoacetius Cl0 grown in
CL medium for 24hr.

Activity(Unit/mg)
Enzyme
GDH CDH
Cell-free extract* 0.338 0. 308
Toluenized cell** 0.248 0.216

*Unit/mg of protein; **Unit/mg of cell

Table 2. Coenzyme test for GDH and CDH in
cell-free extract of A. calcoaceticus

C10.
Activity (Unit/mg of protein)
Coenzyme
. GDH CDH
NAD+ 0. 361 0. 298
NADP* 0.353 0.021

*NAD* and NADP* reductase activities were not
detected under the conditions of this study.
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Table 3. GDH and CDH activities in cell-free
extract of A. calcoaceticus C10 grown

in various media for 24hr.

Activity (Unit/mg of protein)

Medium

GDH ChbH
LB 0.473 0.026
LBG* 0. 555 0.011
LBC** 0.453 0.342
CL 0.336 0.307

*LB+0.2% glucose; **LB-+0.2% cyclohexanol
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Fig. 1. Polyacrylamide gel electrophoretic patt-
erns of GDH and CDH of A. calcoacet-
icus C10 grown in CL medium for 24hr.
Enzyme activity was detected by dipping
the gel in a medium containing 100mM
D-glucose(A) or cyclohexanol(B), 0.6mg/
m/ of NBT, 0.08mg/m/ of PMS, 0.7
mg/m! of NAD and 50mM phosphate
buffer (pHS. 0)

2A% A== 719 13 2. GDHe: CDHE 4
2 thE ¢ A 24 wl=rt 3= gl ow GDH
= CDHel| w]3ted er/Ls] do o]ExE ngrh

GDHY E493F $=o]A ofg CDH =7} 2l
Hoew ole GDH7]— &% AejERAAE
Aol Frdsro s AFHT 5 gl HEd A
2 3335

ol are] Asfof] A w]Fe] Mol A. calcoaceticus C
10¢] GDH¢} CDH= A2 t}E Ao 2 A Aol uF
2AAES A1Es s bl wEelHd4ql aldose de-
hydrogenased] £gt o] ofvw] NAD*E =& 4

=
=
o

2 3 WA xi49 CDH7F Z-Eehxl=k
GDH < 4] glucopyranosest Afo]|Zmal &2 F
DTEE A W Fel) 4o Aol EREAAAES

B 4 g ez 4AAH(E 23, 28 D
2. Ao|E=24E

LB sixal 4 &+
s, GDH 3 CDH %44 24% e 29 2
o Rtk T A5 ek 8 24

U 2 o] Felle dA A

o) 238 FaSte AL 233 447 T

B Zstsle] 1247 ol FE AL W TEEV
EhHs’iOv} CDHE AL A4te] == gsiet. o
of 270 GDH &4Je] st 447k F3H F
Aete gare Fackae) FH7 ARn 9w
GDH7t Az$ wiAd AL AAdA vt

stzlE & AR a4 ]— F4HE 7
Y gdaez A z+=)
CL s ) of) 41 ] 7—'_1'/1 A&
gAstg ot 2 T A 4R FHE vehigl
2 GDHE 84 7b7hx] st ot 2 F& 934

,e_

shgieh. CL w5k LB #xe4 GDHS] 44l

uj ok 124] 74714

]
081 1
, 43
|
| /—D\\
=08 E
W i
< |
5 ' :
o 12z
£ i
=04 —\O\"\O\CL g
o) R
5 S
Z
= 1 D
> [
E 419D
0.2

8§ 12 % 20 2
CULTURE TIME, hr :

Fig.2. Changes of GDH and CDH activities in
A. calcoaceticus Cl10 in LB medium.
&—@, CDH activity; ©—€@, GDH activ-
ity; O—0Q, Growth
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Fig.3. Changes of GDH and CDH activities in
A. calcoaceticus C10 in CL medium. @—e@,
CDH activity; @ —¢@ GDH activity; O—0,
Growth
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Fig. 4. Induction of CDH in A. calcoaceticus C
10 in LB medium by the addition of 0.2
% cyclohexanol after incubation for 4
hr. The arrows represent the addition
of cyclohexanol. ©—¢@, CDH activity
after the addition of cyclohexanol; ©—Q,.
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Table 4. CDH activities of A. calcoaceticus C10 grown in the CL base and LB medium added 0.2%

carbon sources.

CL base* LB

Carbon source

Growth CDH Growth CDH

(mg/mi) (Unit/mg)** (mg/ml) (Unit/mg)**
None 0.242 0.027 3.114 0.053
Cyclohexanol 1.171 0.212 4.566 0. 249
Cyclohexanone 2. 090 0.135 4.816 0.238
e-Caprolactone 2.162 0.041 4.627 0. 059
Adipate 0.911 0. 027 3.872 0. 041
Cyclohexan-1, 2-diol*** 1. 820 0.195 4.948 0. 244
Cyclohexene oxide 0.503 0.153 '3.493 0.127

* CL medium without cyclohexanol; **Unit/mg of cell; *** {rans, c/s mixture
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