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Na* Requirement of NADH dehydrogenase from an Extreme Halophile,
Halobacterium sp. EH10 Isolated from a Saltern in Korea

Bae, Moo* and Jeong-Im Lee
Department of Biological Science, Ewha Woman's University, Seoul 120-750. Korea

Abstract — Intracellular enzymes of an extreme halophilic bacterium, Halobacterium sp. HE10,
isolated from a saltern in Korea was investigated. The membrane-bound enzyme, NADH dehy-
drogenase, involved in electron transport system was stimulated by the addition of 2.0 M
NaCl. The respiratory enzyme activities such as NADH oxidase and NADH dehydrogenase

was decreased on removal of Na*

ion and restored when replaced with cations like K*, Li*

and NH,* ions. Furthermore, their activities were affected by the anions such like carbonate,

acetate, sulfate, chloride and nitrate at the presence of Na*

ion. Lactate dehydrogenase activity

was highest at the saturated solution of NaCl and isocitrate dehydrogenase activity was a
maximum level at 1.0 M NaCl. These results suggested that the enzyme activities of the respi-
ratory chain in Halobacterium sp. EH10 was stimulated by the presence of Na*
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Fig. 1. Preparation of enzyme solution.
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Table 1. Effects of NaCl concentration on activity of
intracellular enzyme from Halobacterium sp. EH10

Activity (AO.D./min., X107%)

NaCl concentration (M)

Enzyme

none 1 2 3 4 5
Lactate 58 77 83 106 130 200
dehydrogenase
Isocitrate 210 240 140 130 70 50
dehydrogenase
Alanine 5 5 4 2 2 0
dehydrogenase
Glucokinase 5 7 1 8 7 7
NADH 49 134 140 119 101 99
dehydrogenase’
NADH oxidase® 68 139 150 137 100 63
Glucose-6-phosphate none
dehydrogenase

FAD used as electron acceptor
*Electron acceptor; oxygen
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Fig. 2. Intracellular localization of NADH oxidase in
Halobacterium sp. EH10.
A—a4; Total enzyme, @~ @®; Membrane bound en-
zyme, B—W; cytoplasmic enzyme
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Fig. 3. Effec of cations on the NADH dehydrogenase
from Halobacterium sp. EH10.
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Fig. 4. Effect of anion on the NADH dehydrogenase
from Halobacterium sp. EH10.

®—®; sodium chrolide, O—O; sodium acetate, A— 4A;
sodium carbonate, A—A; sodium sulfate, H—W; so-
dium nitrate

o] & A Vibriod T A MFo) Nat ujZo)
Z2|4g pHellA 34 #&4dE Yehle Nat 274
NADH oxidase9} M2 d3=o] glvhke Ade} &
FU4E AAIEFT ek, D).

Kor. ] Appl. Microbiol. Biotechnol.

10

— AA/min (X107%)

6 7 8 9 10
pH
Fig. 5. Effects of pH on the NADH dehydrogenase
from Halobacterium sp. EH10.
NaCl conc.; 2M .
Buffer; 0.05M Tris-maleate (pH 6~8), 0.05 M Glycine-
NaOH (pH 9~10)

Table 2. Effects of detergent on activity of NADH oxi-
dase from Halobacterium sp. EH10

Activity
Chemicals
— AAsze/min. (X1072)
Control 38
EDTA (6 mM) 46
SDS (1 mM) 433
Tween 80 (0.01%) 328
A @A g8
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Fig. 6. Double reciprocal plot of NADH oxidase initial
enzyme rates in the presence of NaCl.
®—eo: 1M NaCl, ©O—0; 3M NaCl
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