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Fig. 1. DEAE-A50 ion exchange chromatography of
xylose reductase. After loading the sample protein,
the column was washed with 25 mM Tris-Cl buffer
(pH 7.2) and eluted with a linear gradient of KCI dis-
solved in the same buffer composition.
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Fig. 2. Affi-Gel Blue affinity chromatography of xy-
lose reductase. After loading the sample protein, the
column was washed with 50 mM potassium phos-
phate buffer(pH 8.2} containing 50 uM NADP* and
eluted with a linear gradient of NADP* dissolved
in the same buffer composition.
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Fig. 3. Determination of molecular weight of yeast
xylose reductase by SDS-polyacrylamide gel electro-
phoresis. Gel electrophoresis was carried out in 11%
(w/v) polyacrylamide gel containing SDS. 1, Albu-
min, bovine serum, 66,000; 2, Albumin, egg., 45,
000, 3; Carbonic anhydratase, 29,000; 4, o-Lactal-
bumin, 14,200

Table 1. Purification of xylose reductase from Candida sp. BTOO1

Total Specific
Total activity(U) activity(U/mg) Purification NADH/NADPH
Procedure Volume protein Yield(%)*  factor* linked activity
(m/ (mg) NADPH NADH NADPH NADH ratio(%)
Cell-free extract 205 766.70 29135 161.00 0.38 021 100 1 0.55
Ammonium sulfate 82 43169 25038 125.19 0.58 0.29 85.92 1.52 0.50
(30~75%)
DEAE-Sephacel 54 91.39 21659 115.15 2.37 1.26 74.34 6.24 0.53
DEAE-A50 17 3275  203.71 108.08 6.22 3.30 69.92 16.37 0.53
Sephacryl S-200 15 19.58 14858 72.84 7.59 372 50.99 19.97 049
Affi-Gel Blue 15 812 95.68 4880 11.78 601 73284 31.01 0.51

*Yield and purification factor against NADPH-linked activity
*Enzyme activity was measured in 50 mM phosphate buffer (pH 7.2) containing 0.13 mM NADPH, 10 mM mercap-

toethanol, and 50 mM xylose
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Fig. 4. Determination of molecular weight of yeast Substrate Km (X107*M)
xylose red.uctase .by Sephadex G-100 gel flltratloh. NADH 0032
1. Albumin, bovine serum : 66,000, 2. Carbonic
NADPH 0.011
anhydratase : 29,000, 3. Cytochrome C, horse D-Xvlo 94.20
heart : 12,400 yose '
Table 3. Kinetic parameters for reduction of various aldoses by xylose reductase
Vmax(U/mg) Vmax/Km
Substrates Km(X107*M) Vmax(NADH)/Vmax(NA-
NADPH NADH NADPH NADH DPH)
L-Arabinose 60.3 37.86 19.61 0.63 0.32 0.51
D-Xylose 94.2 32.82 17.07 0.35 0.18 0.51
D-Ribose 97.8 1.80 0.75 0.018 0.008 0.44
D-Mannose 64.8 0.69 0.30 0.011 0.005 0.45
D-Glucose 1834 4.88 2.70 0.027 0.015 0.55
D-Galactose 2104 8.93 3.84 0.042 0.018 043

*All assays above were measured at the concentration of 0.13mM NADPH or NADH
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Fig. 5. Effdct of pH on activity of xylose reductase.
Enzyme ac,{ivity was measured in 50 mM phosphate
buffer at various pH values, containing 0.13 mM
NADPH, 10 mM 2-mercaptoethanol, and 50 mM xy-
lose. ®—®, NADPH-linked; O—O, NADPH-linked;
m—m, NADPH-linked activity ratio
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Fig. 6. Thermal stability of xylose reductase. The
enzyme was preincubated at 30°C, 35°C, 40°C, 45°
C, and 50°C, respectively for various tengths of times
and the residual activity was measured in 50 mM
phosphate buffer (pH 7.2) containing 0.13 mM NA-
DPH, 10 mM 2-mercaptoethanol, and 50 mM xy-
lose. O—0O, 30°C; O0—0, 40°C; a—a, 50°C; @—e,
35°C; m—m, 45°C
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Fig. 7. Effect of temperature on activity of xylose
reductase. Enzyme reaction was carried out at each
temperature shown in the figure for 4 min in 50 mM
phosphate buffer {pH 7.2) containing 0.13 mM NA-
DPH, 10 mM 2-mercaptoethanol, and 50 mM xy-
lose.
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Purification of xylose reductase from Candida sp. BTOO1 and characteriza-
tion of its properties

In-Gyun Hwang, Sang-Hyub Lee, Wang-Sik Lee, and Won-Gi Bang(Department of Agricultu-
ral Chemistry, Korea University, Seoul 136-701, Korea)

Abstract : Xylose reductase (alditol: NADP* 1-oxidoreductase, EC 1.1.1.21) from the xylose-
fermenting yeast, Candida sp. BT001, was purified via salt fractionation, ion-exchange, gel
filtration and affinity chromatography, and its properties were characterized. The enzyme
from the yeast was active with both NADPH and NADH as coenzyme. The xylose reductase
activity with NADH was approximately 51% of that with NADPH and the specific activities
of purified enzyme with NADPH and NADH were 11.78 U/mg and 6.01 U/mg, respectively.
Molecular weight of the purified enzyme was 31,000 on SDS-PAGE and 61,000 on gel
filtration. The Km for D-xylose, NADPH, and NADH was 94.2X107*M, 0.011X107*M, and
0.032X107%M, respectively. The purified xylose reductase had relatively higher substrate
affinity for L-arabinose than other aldoses tested. The optimal pH was 6.2 and the optimal
reaction temperature was 45°C. The thermal stability of the enzyme was for 20 minutes
at 30°C.



