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Characterization of Nucleoside Oxidase from Flavobacterium meningosepticum. Yang-Mun Choi*, Hong-
Yon Cho' and Han-Chul Yang?®. /nstitute of Biotechnology, Korea University, Seoul 135-075, Korea, ‘Graduate
School of Biotechnology., Korea University and Bioproducts Research Center of Yonsei University, Seoul 120-
749, Korea, *Graduate School of Biotechnology, Korea University, Seoul 135-075, Korea — The molecular
weight of the purified nucleoside oxidase estimated by gel filtration column chromatography was 480,000
and the enzyme protein was composed of four nonidentical subunits (81,000, 69,000, 32,000 and 16,000). On
the basis of the visible absorption spectra and the enzymatic determination of the purified enzyme, the enzyme
was supposed as a hemoprotein and also a flavoprotein containing 3 moles of FAD per 1 mole of enzyme.
The isoelectric point of the enzyme was pH 5.1. Addition of metal salts such as 1 mM SnCl, and PbCl,
into an enzyme reaction solution inhibited the enzyme activity by 94 and 90%, respectively. The enzyme
activity was also lost significantly by hemoenzyme inhibitors such as NaCN and NaN; and flavoenzyme inhibi-
tor, acriflavine and quinacrine. The maximal nucleoside oxidase activity was observed at pH 7.0 and 55C.
The nucleoside oxidase was relatively stable in the range of pH 55~9.0 and below 55T,
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Fig. 1. Molecular weight determination of nucleoside oxi-
dase by Sephacryl S-300 gel permeation chromatography.
The enzyme was eluted with 10 mM potassium phosphate

buffer (pH 7.0) containing 0.2 M Na(l. The flow rate and
fraction volume were 12 mi/h and 6 ml, respectively.
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Fig. 2. Molecular weight determination of nucleoside oxi-
dase subunits by SDS polyacrylamide gel electrophoresis.
The purified enzyme solution containing 15 ug protein was
electrophoresed on a 14% SDS-polyacrylamide gel.

A: Nucleoside oxidase of Flavobaclertum meningoseplicum
B: The standard proteins used and their M.W were phos-
phorylase b (94K}, albumin (67K), ovalbumin {(43K), carbonic
anhydrase (30K), trypsin inhibitor (20.1K) and lactalbumin
(14.4K)



Flavobacterium meningosepticum 244AF Nucleoside Oxidase £4& 381

. . h
Pyruvate + NADH + H* lactate dehydrogenase ,

Lactate + NAD?!
Ant 9 o8

49 Exkn subunitsl X Y EXMH

Nucleoside oxidase 2] H-A}2¥-S- Sephacryl S-300°. &
2% A3} &£42) native T3S 480,000°0.2 F
Axld o™ (Fig 1), subunits® F4& dotR 7] 93}
o] SDS-PAGE-E 31&F A3 Fig 20l e}yl wle} zho]
81,000, 69,000, 32,0003 16,0003 =7|7} ZH7] =
4 %52 subunits® FHIFGIch o4 HU{EH-E
69,000, 32,0007} 16,0002} subunit7} ZHzF 3k R &
Aslclar 7FA A FH g B 8 87l o]A9 subu-
nit® FAEGL Ao g =&} Pseudomonas mal-
tophilia 714 2] nucleoside oxidase-& #-2}eFe] 130,000,
subunitsZ} 76,000, 33,000, 18,000 % 14,0002} 478
the EO0)e} vlarsl B o & f5v RpEFe] A
A3 subunits TE&7F H£A33HE o & Uk

Nucleoside oxidase?] % A-e pH5.1E d7]A o}
vl AbHe) AbAdotu| e Abe]l AR E5& vERUG]
t}.

Table 1. Substrate specificity of nucleoside oxidase
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Fig. 3. Absorption spectra of the purified nucleoside oxi-
dase.
Solid line: oxidized form, Broken line: reduced form
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Table 2. Effect of metals and chemicals on nucleoside oxi-
dase activity

Metal ion Relative activity

(1 mM) (%)
None 100
EDTA 100
NiCls 100
SnCls 6
MgS0, 92
CaCl; 104
PbhCl, 10
AlCI; 78
MnCl, 101
CuS0O, 100
ZnS0, 101
AgSO, 123
NaCl 100
CoCl; 103
CdCL 100
HgCl, 99
8-Hydroxyqumoline 100
O-Phenanthline 100
a,a’-Dipyridyl 97
NaCN | 92
NaCN (10 mM) 52
NaN; 88
NaN; (10 mM) 48
NH;OH g5
Phenylhydrazine 72
Semicabazide 98
Iodoacetate 96
p-Chloromercribenzoate 100
Acriflavine 60
Acriflavin (10 mM) 32
Quinacrine 88
Quinacrine (10 mM) 53

2} 3ted nucleoside oxidase & AwFg-Hol 7} G4

7 A A 1mM A H7pste] REEAIZ] ¥ 72
3HA)-8 =A 39 ci{Table 2). 73 E3d S-F0)2 5 SnCl
2} PbClell o]&l z+7} 94 | 90%4 wAagado] A sl
5%l 2. hemoenzyme *|3]4]q] NaCN %! NaN;2| 10
mM ¥k el A 7834 67%2] &3 * & flavoenz-
yme *8fA] <l acriflavine %! quiancrine®] 10 mM &
Fol A% 68 ¥ 47%9] a8 o] M&l ot 8-Hyd-
roxyquinoline, o-phenanthroline, o,a’-dipyridyl %2
chelating reagent®} iodoacetate, p-chloromercuriben-
zoate2] sulfhydryl reagent Sol| el a4 o]
#e] AallE =] ¢rekch Tryptophan Zb7|e} 2 §}s)od
248 #3271+ N-bromosuccinateol £{3} Pseudo-
monas maltophilia nucleoside oxidase~ 1mM T &
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Fig. 4. Effect of pH and temperature on enzyme activity.
A: Each enzyme activity was assayed at various temperatu-
res under the standard condition.

B: Each enzyme activity was assayed with 40 mM buffer
of pHs as indicated under the standard condition.
Buffers used were citrate-phosphate {((), potassium phos-
phate (OJ) Tris-HCl (&) and glycine-NaoH (%7).
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Fig. 5. Effect of pH and temperature on enzyme activity.
A: Each enzyme in 50 mM phosphate buffer (pH 7.0) was
in cubated for 10 min at various temperatures. The remai-
ning activity was measured under the standard condition.
B: Each enzyme was in cubated in 100 mM buffers of va-
rious pHs as incubated for 30 min, and then the remaining
activity was assayed at pH 7.0.

Buffers used were citrate-phosphate (), potassium phos-
phate ((]) Tris-HCI (A) and glycine-NaOH (V7).
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