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Characteristics of Fumarate Reductase from Enterococcus faecalis RKY1
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An oxygen-sensitive fumarate reductase has been purified from the cytosol fraction of the Enterococcus faecalis RKY1, grown
anaerobically on a defined medium containing glycerol and fumarate. A major portion of the purification was performed with
employing Triton X-100 and reducing agents by Phenyl-sepharose CL-4B, DEAE-sepharose, and Sephadex G-150. The final
activity was 0.42 unit/mg. The deduced molecular mass of active band was 66 kDa. The optimal pH and temperature for the
activity were 7.0 and 38, respectively. The enzyme activity was not affected by 1mM metal ions such as BaCl; - 2H:0,
HgCls, MnCl - 4H:0, ZnCl, CuCly - 2H:0, MgCly - 6H:0, FeSO4 - 7H:0, and by EDTA. Partially purified enzyme was yellow
in color; spectroscopic study indicated the presence of flavins as a cofactor.
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B Ao ALRE FFE Enterococcus faecalis RKY1ZE
fumarate$} glycerol2 X35 v A|(fumarate 100 g/L, glycerol 20
g/L, veast extract 15 g/L, KyHPO, 10 g/L, NaCl 1 gL, MgSOQ,
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COn2 AT % TN FIHOZ MLHAT(S). ZE A
she AeFEEE AT
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27| £5& 48] AA8Ark =, PAE B 45 ml F
HS o]83le] 1 mM DTT, 10 mM 2-mercaptoethanol®] ¥
0.2 M sodium phosphate buffer(pH 6.8) 2.5 mL, 100 yL2| benzyl
viologen(2.5 mg/mL), 90 uL2] sodium dithionite(20 mM), 50 ;L
o} B4% do] 333 F ¥ 4oj5 Uk o]d] 500 mM sodium
fumarate(pH 6.8) 100 pL.E #7}5}4] UV-Vis recording spectro-
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Figure 1. Phenyl-Sepharose CL-4B column chromatography of
fumarate reductase. The column(4.5X9 cm) was epuilibrated with
50 mM sodium phosphate buffer(pH 7.0) containing 1 mM DTT,
10 mM 2-mercaptoethanol. The enzyme adsorbed was eluted by
a lincar decreasing gradient of sodium phosphate concentration
from 50 mM to 0 mM at the flow rate of 50 mL/hr. —@—,
protein concentration —~(~, FRD activity,
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Figure 2. Gel filtration of fumarate reductase on Sephadex
G-150. The column(1.1X90 cm) was eluted with 50 mM sodium
phosphate  buffer(pH 7.0) containing 1 mM DTT, 10 mM 2-
mercaptoethanol at the flow rate of 10 mL/hr. —@—, protein
concentration ~()—, FRD activity.
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Table 1. Effect of reducing agent on the activity of fumarate

reductase.
) "% Activity after exposure
Reducing agent Concentration to air for
(mM)
3 hr 27 hr
None(control) - 100 84.5
Dithiothreitol 0.5 105.1
1 111.45 93.3
5 105.1
10 110.1
2-mercaptoethanol 5 100.7
10 102.6 914
i35 100.9
20 100.5

*The effect of oxygen in air was tested by exposing the enzyme to the
air at room temperature. The enzyme prepatations were vortexed
periodically.

Figure 3. SDS-PAGE of fumarate reductase from Enterococcus
Jaecalis RKY1. Lane 1, protein molecular weight markers: Lane
2, crude enzyme: Lane 3, after phenyl-sepharose CL-4B column
chromatography: Lane 4, after sephadex G-150 gel filiration. The
arrow indicates the protein band of deduced fumarate reductase.
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Table 2. Effect of various metal ions on the fumarate reductase

activity.
Metal ions(1 mM) Relative activity(%)
None 100
BaCl, - 2H,0 93
HgCl, 9
MnCl; - 4H,0 101
ZnCly 103
CuCl: - 2H,0 9
MgClz - 6H20 102
FeSO, « TH,O 104
EDTA 101
100 o
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Figure 4. Effect of temperature on activity of the fumarate
reductase.
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Enterococcus sp. RKY10] AAt5h= fumarate reductase®] &4
Aol oigt A4 pHE ZARISLL pH 3.6~5% 20 mM
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Figure 5. Effect of pH on activity of the fumarate reductase.
The following buffers were used: 20 mM sodium acetate buffer
(pH 3.6~5), 20 mM sodium phosphate buffer(pH 6~8), 20 mM
glycine-NaOH buffer(pH 9~ 10).
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