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ABSTRACT

An intracellular, soluble 1,4-benzoquinone reductase was purified from Baker’'s Yeast by am-
monium sulfate precipitation, DEAE-Sephacel anion exchange chromatography, and Sephacryl

S-200 gel filtration chromatography.

1,4-Benzoquinone reductase was achieved 123.8 fold purification from crude homogenate with a

yield of 11.1%.
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Sephacryl S-200-HR, diethylaminoethyl-Sep-
hacel(DEAE-Sephacel), molecular weight mar-
ker, ethylenediamine tetraacetic acid(EDTA),
Coomassie Brilliant blue R-250, ammonium sul-
fate, tris{ hydroxymethyl ] aminomethane(Tris),
lauryl suifate(SDS), ammonium persulfate, bov-
ine serum albumin, bromophenol blue, trichloro
acetic acid(TCA), glycine, acrylamide, N,N’-
methylene bisacrylamide, sucrose, N,N,N7N’-te-
tramethylethylenediamine(TEMED), #-NADH
Z& SigmaAl AlE-S AR5 % T}y, Coomassie Bril-
liant blue G-250& Bio-radAldA] F+9Y3tQ2,
1,4-benzoquinone & Aldrich A} A& & A1 83 o
o, 71e} Aef2 55 WA A+ AlFE ARS-3i ).

AARPL B= cold lab chamber@ A}23}
dgcoAA Fg3lF o, a4 FA44L Shimadzu
UV 3100 UV/VIS spectrophotometer & A3}
ZA319 3, Bio-rad Econo low pressure liquid
chromatograph, fraction collector, high speed
centrifuge, ultra low temperature freezer, mic-

rocentrifuge 5 AH8-3t] A& FAISN .
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25mM Tris-HCl $%94(pH 8.0), 0.25mM 1,
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& &, 340nmolA] NADH ¢ F3 = Z4E ]8435
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(2) Anion exchange chromatography on

DEAE-sephacel
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(3) Gel Filtration on Sephacryl S~200

ImM EDTAE E3#st= 10mM Tris-HCI g
A(pH 8.0)2.2 HE3lE Sephacryl S-200 col-
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(4) Disc Polyacrylamide Gel Electrophoresis

A8 1,4-benzoquinone reductase £9-& La-
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0.0001 2 bromophenol blue, 225 SDS& ¥ &}3}=
0.0625M Tris~HCI buffer (pH 6.8) & sample buf-
fer2 ARE-ston, AA A 1,4-benzoquinone re-
ductase -§9 10.L°l] sample buffer 5,5 7}3}¢
100C B33 187 7198 £, SA Wz
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Fig. 1. Structural formulae of the quinones and aromatic pollutants.
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£3193, upper buffers= 25mM Tris—HCI(pH 1S

8.3)olath. AN BY & gelg 10% trichloroac- b §
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7vate] 40% EFHUAE wfo] FAL AAF F 80
% X3E-E o IAAHE FEE Fopx ST
B g A& 3.85% 107 units/mg protein®. 24} °F 1.9
v FAEA}. o] FA Sl AL FA289E DE-
AE-Sephacel column®. 2 ol& 3§ = nlE 13
3t A3 1,4-benzoquinone reductase’} ion
exchangerd] A¥Ho] SU&E& ¢ & AN, DY

AL EA7171 939 0~0.5M NaClg X3 sle
gFedog FE71L71F 3}, 1,4-benzoqui-
none reductase:= °F 0.18M NaClojjA] & 5%}
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Fig. 2. DEAE-Sephacel anion exchange chromatog-
raphy from the protein fraction precipitated
between 40% and 80% saturation with am-
monium sulfate.

Protein peak(——) was monitored with
absorbance at 280nm and 1,4-benzoquinone
reductase activity(----) was measured as
described in the experimental section. The
solid represients salt(NaCl) gradient con-
centration,
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Table 1. Purification of the 1,4-Benzoquinone reductase from Baker's yeast
Purification ste Total protein  Total activity  Specific activity Purification - Yield
v P (mg) (Uy (U /mgx10"") (fold) (%)
Crude extract 3563 0.7200 2.02 1 100
(NH4)2S04 fractionation
832.4 0.3204 3.85 1.9 44.5
(40~80%)
DEAE-Sephacel
chromatography 34.86 0.1712 49.1 24.3 23.8
Sephactyl 5-200 3195 0.0799 250 123.8 11.1
chromatography

2 1U=1umol of NADH oxidized min~ mL™’

31 B|EA L 491 %10 units/mg proteino] .o
°f 12.80 AxX ¢ AAHUY. BAHFES Ho}
Sephacryl S-200 4 aZZnEIHIHR AT |,
4-benzoquinone reductase?] B)&8AJ-& 2.50x107
units/mg protein®. 2 A4 (Fig. 2) 919 AA A&
A A 1,4-benzoquinone reductases ¢F 123.88] &
AHA 11.1%9] 35S vepl A (Table 1).
o]2A AAIY 1,4-benzoquinone reductaseE
disc polyacrylamide gel electrophoresis$t A3},
ste] = bandz Ve (Fig. 3), AAR 1,
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Fig. 3. Sephacryl S-200 gel filtration of pooled frac-
tions containing 1,4-benzoquinone reductase
activity from DEAE-Sephacel column.
Absorbance at 280nm(—) and 1,4-ben-
zoquinone reductase activity{(----) were
measured.
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Baker’s Yeast2 5¥] fractional precipitation,
anion exchange chromatography, gel filtration
chromatography & ©]-83}le] 1,4-benzoquinone
reductase & JAI§ F, polyacrylamide gel elec-
trophoresis & A3t 2 =& oAy,

1. ammonium sulfate fractionation, DEAE-
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zoquinone reductase”z} ¢F 124v] AAHAZ 11.1
%9 35&E Y.
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