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zyme In the eluant of hydroxyapatite chro-
matograpily by the method proposed by Anton
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Fig. 2. Absorption spectra of ascorbic acid after en-
zymatic oxidation. Scan interval was 5 minute.
A-D reaction mixture contains 0.2 mM ascorbrc
acid and 200 ul eluant of hydroxyapative
chromatography. £ reaction mixture contains
eluant only.
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Fig. 3. Hydroxyapatite chrormatography of ascorbate
oxidase. The volume of each fractions was 3
ml. Protein, - Ascorbate oxidase, -O-(-C-
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Table 1. Furification of ascorbate oxidase from Chlamydomonas reinhardtii,

Total Total Specific Yield
Step Protein Activity Activity (%)
(mg) (units) (units/mg)

Crude extract 2844 995.4 35 100
Ammonum sulfate 86.6 710.1 8.2 71.3

precipitation

Hydroxyapatite 2.6 160.3 61.7 6.1

chromatography

Sephadex G-150 0.2 18.0 90.0 1.8

chromatography




Vol 30 1992

0.05 5
E ] 10—~
0.04 J £
o
© W
o~ E =t
0.03 c
. E ] S
Q b |
C ] @)
o) 3 |, —
0 0.02 J ~—
1 Fl H
£ 3 j 2
2z ] E
8 0.01 A i 3]
o 3 v, ! \ <C
R AR .
0.00 FrrmsrprrrTCTTTeTTTTy T T Tr O
0 200 40 . 60 BO 100 12

Fraction Number

Fig. 4. Ge/ fiftration chromatography of ascorbate oxi-
dase on Sephadex G-150. The volume of each

fractions was 3 ml  Protein, ---: Ascorbate
oxidase, -O~-0-O-.
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Fig. 5. Molecular weight esumation of ascorbate

oxidase by native gel electrophoresis. Molecular
standard markers: 1, a-lactalburmin (14,000);
2. chicken egg albumin (45,000), 3. bovine
serum albumin, monomer (66,000), 4. car-
bonic anhydrase (28.000);, 5, bovine serum

albumin,  dimer (132.000); 6. ascorbate
oxidase.
vhat=d] ¥ Q 6F - 65°C2} 30°Co| vt (data
not shovm) IEJ lbLOldeL oxidasc2] Aol
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Fig. 6. Electrophotoretogram of ascorbate oxidase.
Left lane: Molecular standard marker; pho-
sphorylase b (97.400), bovine serum albumin
(66.200), ovalbumin (42,300), soybean trypin
inhubitor (21,500), and lysozyme  (14,400).
Right lane: purified ascorbate oxidase.

pH 45 oA 7b8 %2 S4 =8 e, pH 55
ool M= AAaBPE 7wk olstE FhiE g o
F5-o T AE A Pleurotus ostreatusol A E-2] %
ascorbalu oxidase ¥ pH 52 Fol 34 pHeld
(3). reinhardnii®] 739 pH 52 ol4x 80%<] &
*éi*? viepduh pH 45984 o} %2 2438 7pR]a
glgdch o)y 713 & ARRE = ascorbate monoanion
e EAskE pH g3 9l7] wigel Aoz A}

g¥lck B2®) ascorbate  oxidase?] 7]l
ascorbate ] Fi-H sho]) Uﬁ}ﬁ HeET 8 3lo]
aPPdWm Km w\"} Vm 1X BA F ' 11' }o}jr/} 'ASC C’“

gk ascorbate oxidase®] K,7#2 23uME r}e}
Wadel (Fig. 6. €). ol Hwang % (19)°] ¥.3.3}
Pleurotus ostreatus<| 4 5-218} ascorbate oxidase7}
ASCel digh K, ¢k 22 uM3} Aeo] edx]sta 9o},

BooAlgola]  B-u]gl ascorbate oxidizing en-
zymeS  Cucurbitaol A Helsle] 1@ ascorbate
oxidase®] 3|2} Western blotting &+ A3} (Fig.

7y, E-AkEke]l 5500001214l Chlamydomonasl * 5
v)gzsk B2kl Aol A Cucurbita®] ascorbate
oxidascel gk abd & A Bk band & A 7o)

el 2 AHFeA o]l AL ascorbate
oxidasegt #elsledc) v]Lo] E colidl A as-
corbate  oxidase”} &k} o)H-&  Chlamy-
domonasi-t Cucurbita®} 758 7=7]12] chall 2] X.zlo)
o4} ascorbate oxidas‘cﬂ 213tH ey BAEoe] 9)i-
7Zlo] olxlz} of 7 zlc}l B-E E coli®] 79 e}l e]
wl = (F-xleko] ok 86.000:; 55.000: 40.( )()(). 37.000)7}F
Cucurbita® ascorbate oxidasce| &alE <lAls}ar
glel EwlE Fal glch

ol AFe] Ay v (hlumu/omomzﬂ} A1 3} 2]
o7 FrkAle] Fslal gled wlaE siHew
Pleurotus oxneutusﬂ +a1glh 9] ®)ofl 9lys Heoew A
7t} ol [k m/lOﬂ A% Cucurbita®] ascorbate

oxidase A4 9128k major band (Fig. 7)7F



230 In Llee Chai Choi Kang, Jeong and Hah

Fig. 7. A: Ascorbate oxidizing enzymes (from E. coli)
subjected to electrophoresis under denaturing
condrtions and blotted onto Nytran filter and
probed using rabbit  anti-ascorbate oxidase
anubody, B Ascorbate oxidase (from Chlamy-
domonas reinhardtiy), C; Ascobate oxidase (from
Cucurbita  sp.). MW,  Molecular  standard
marker, trnosephosphate isomerase (26,600),
lactic dehydrogenase (36,500), fumarase (48
500). pyruvate kinase (58000), fructose-6-
phosphate  kinase (84,000).  p-galactosidase
(1716,000). and a-macroglobulin {180,000).
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ABSTRACT: Properites of Purified Ascorbate Oxidase in Chlamydomonas reinhardtii
In. Y.H., J.H. Lee, Y.G. Chai, Y.K. Choi', S.-O. Kang’, G. Jeong’ and Y.C.

Hah- (Dept. of

Biochemistry,
Microbiology. Scoul National Univ.)

'Biology.

Hanyang Univ. and “Dept. of

To identily and characterize an ascorbate oxidizing enzyme in Chlamyvdomonas reinhardrii,
we studied as follows. Ascorbate oxidizing enzyme activity from the crude extract of
Chlumydomonay  reinhardiii was detected by specific active staining  through native gel
cletrophoresis and ultraviolet spectroscopy. Ascorbate oxidizing cnzyme was partilly purified
by various procedures including ammonium sulfate precipitaion, adsorption chromatography
on hydroxyapatite and Sephadex G-150 gel filtration chromatography. The molecular weight
of the native enzyme was about 88.000 dalton by native gel electrophoresis and subunit
molecular weight 35000 of this enzyme was determined by SDS-PASE. The optimum
temperature for the enzyme was about 55°C and pH 4.6 was the optimum. Morcover,
ascorbate oxidase in C. reinhardrii was confirmed by Western blotting technigue.



