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Purification and Properties of Peroxidase from Flavobacterium meningosepticum. Yang-Mun Choi*,
Hong-Yon Cho' and Han-Chul Yang?. /nstitute of Biotechnology, Korea University, Seoul 135-075, Korea, 'Gra-
duate School of Biotechnology, Korea University and Bioproducts Research Center of Yonsel University. Seoul
120-749, Korea, *Graduate School of Biotechnology, Korea University, Seoul 135-075, Korea — Peroxidase
was purified to homogeneity from cell free extract of Flavobacterium meningosepticum. The molecular weight
of the enzyme estimated by gel filtration column chromatography was 220,000. A identical subunit (54,000)
was detected on SDS-PAGE of the enzyme. From these results, the enzyme was supposed to have four identical
subunits. On the basis of the visible absorption spectra of the purified enzyme, the enzyme was a typical
hemoprotein. The isoelectric point of the enzyme was 4.1. On using N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-
toluidine (Toos) as a hydrogen donor, the enzyme showed optimum activity at the pH 55 and 50C. The
enzyme activity was inhibited by carbonyl reagent and Hg*.
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Table 1. Purification of peroxidase from Flavobacterium meningosepticum

Step Total protein Total z«_xctivity Specifip activity Fold Yield
(mg) (units) {units/mg) (%)
Cell free extract 18,300 17,000 0.9 1.0 100
DEAE-Sephacel 2770 12,000 4.3 4.7 70.6
DEAE-Sepharose 1,020 8,180 8.0 86 48.0
Q-Sepharose 380 6,050 15.9 17.1 35.6
Phenyl-Sepharose CL-4B 150 2,920 19.5 21.0 17.2
Hydroxyapatite 41.5 1,950 47.0 50.5 115
Sephacryl S-300 22.0

1,380 61.9 65.6 8.0
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Fig. 1. Gel filtration of peroxidase on Sephacryl $-300.
The enzyme was eluted with 10 mM potassium phosphate
buffer (pH 7.0) containing 0.2 M NaCl. The flow. rate and
fraction volume were 12 mi/h and 6 m/, respectively.
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Fig. 2. Homogeneity of purified peroxidase by polyacryla-
mide Disc gel electrophoresis (A) and molecular weight de-
termination of purified peroxidase by Sephacryl S-300 gel
filtration (B).

A: The purified enzyme solution containing 15 pg protein
was electrophoresed on a 75% gel at pH 8.9,
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Fig. 3. Molecular weight determination of peroxidase subu-
nit by SDS polyacrylamide gel electrophoresis.

The purified enzyme solution containing 15 ug protein was
electrophoresed on a SDS-polyacrylamide gel.

A: Phosphorylase (97,400), B: Bovine serum albumin (66,
300), Ovalbumin (42,400), C: Carbonic anhydrase (30,000),
D: Trypsin inhibitor (20,100), E: Lactalbumin (14,400)
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Fig. 4. Absorption spectra of purified peroxidase.
Solid line: oxidized form, Broken line: reduced form
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AH-g-sted pH5S ¥ 7004 A& =4, vl HE
gt A-E Table 2ol A8} pH 5.5 A+ Toos7}
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Table 2. Substract specificity of peroxidase from Flavobacte-
rium meningosepticum

Relative color

Substrate intensity (%)
pH 5.5 pH 7.0
Phenol 100 100
2,4-Dichiorophenol 260 450
N N-Diethylaniline 380 550
Toos® 420 388
(Guaiacol 160 138
ABTSY 350 (6

3 N-Ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine
b9 2'-Azino-bis(3-ethylbenzothiazoline-6-sufonic acid)

Table 3. Effect of various compounds on enzyme activity

™ e
— ——

- Relative
Inhibitor activity (%)
None 100
EDTA 100
8-Hydroxyquinoline 100
p-Phenanthroline 100
a,a’-Dipyridyl 100
NaCN 75
NaF 100
NaN; 100
NH.OH-H(I 21
NaAsO, 95
Phenylhydrazine 0
Semicarbazine 68
[odoacetate 100
p-Chloromercuricbenzoate 100
N-Ethylmaleimide 98
5,5’-Dithiobis-2-nitrobenzoate 100
HgCl, 16
hﬂn(ﬂg 97
NaC(l 95
CaCl, 100
hdg(ﬂg 97
SnCly 96

220|2 % MM e Eiankgde ZHF I
A & AsA-E 1 mM HA Hrhsle] 71 2 &S Table 3
o] LJrE}?ﬂEJr. Hemoenzyme *8j#]Z <&z NaCN,
NaF¢} NaN, & NaCNel| 2]af)2ut 25%2] &4 A&
Hlottv}. lodoacetate, p-chloromercuribenzoate, N-ethy-
Imaleimide %! 5,5'-dithiobis-2-nitrobenzoate -5 sulfhy-
dryl reagent®} 8-hydroxyquinoline, o- phenanthrolme,
a,o -dipyridyl £2] chelating reagentoll &} = 7 ¢
A8 A&l 4kx] ¢tet e}, NH,OH-HCl, NaAsQO;, ph-
enylhydrazine L semicarbazidine 2] carbonyl rea-
gentell &]3f 7 5, 100 2 32%¢] A s S Hb
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Fig. 5. Effect of pH (A) and temperature (B) on peroxidase
activity.

A: Each enzyme activity was assayed with 40 mM buffer
of pHs as indicated under the standard condition. Buffers
used were sodium acetate (O), potassium phosphate (),
Tris-HCI (A) and glycine-NaOH (¥).

B: Each enzyme activity was assayed at various tempera-
ture under the standard condition.
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Fig. 6. Effect of pH (A) and pH (B) on peroxidase stability.
A: The enzyme was incubated in 100 mM buffers of various
pHs as incubated at 25C for 30 min, and then the remained
enzyme activity was assayed at pH 5.5. Buffers used were
sodium acetate (), potassium phosphate ([1), Tris-HC! (~)
and glycine-NaOH (V).

B: The enzyme solution was incubated for 10 min at va-
rious temperatures. The remained enzyme activity was
measured under the standard assay conditions. The relative
activity is expressed as the percentage of the maximum
remaining activity.
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