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Cultural Characteristics of Flavobacterium meningosepticun for Production of Nucleoside Oxidase
and Peroxidase. Yang-Mun Choi*, Hong-Yon Cho' and Han-Chul Yang’. /nstitute of Biotechnology. Korea
University, Seoul 135-075, ‘Graduate School of Biotechnology, Korea University and Bioproducts Research
Center of Yonsel/ University, Seoul 120-749, *Graduate School of Biotechnology, Korea University, Seoul 135-
075, Korea — Optimal cultural conditions were investigated for the maximal productivity of nucleoside oxidase
and peroxidase from Flavobacterium meningosepticum. Sucrose and Polypepton were the best as a carbon
source and a nitrogen source. Fe’*, Fe** and Cu®* increased the activities of the two enzymes and were
essential in medium containing peptone as a nitrogen source. Nucleoside derivatives such as 2'-deoxyguanosine,
2'-deoxyadenosine, N®-methyladenosine and 1-methyladenosine were effective for the production of the two
enzymes. Especially, the addition of N®-methyladenosine and 1-methyladenosine decreased cell growth, but
increased the two enzyme activities. High level of oxygen also was an essential factor for formation and/or
induction of these enzymes. From the summary of this study about optimal medium and environmental condi-
tions, nucleoside oxidase was biosynthesized in proportion to peroxidase. These results suggested that the
role of peroxidase should be degradation of H,O, generated by nucleoside oxidase in the cell of Flavobacterium

meningosepticum.

Nucleoside oxidase+ nucleoside® 43214 nuc-
leoside 5'-carboxylic acidE A= £42 HFFA
(hepatobiliary tract) 2] 2wt} 5° ¢)*]o] CH,OH
718 7= nucleosided FokA] B fAgHA ol
4571 EET Qe Zaelvil). o) mEAY A4bv]
B2 Isono 54(2-6)¢] H.IL¥F Pseudomonas maltophi-
lia®} A AE5(1)e] 93 Flavobacterium meningosepti-
cum® 5 FFHare] A7 HaE glck B pe-
roxidase(EC 1.11.1.5) (7)< glucose oxidase(EC 1.1.34)
(8,9), urinate oxidase(EC 1.7.3.3) (10) % cholesterol
oxidase(EC 1.1.3.6) (11)l] &J3) 77e] 7]de] Alsi=
g YAEE H0.8 v Acs AHgogy a7
Ao FrE FAsod A EHE dAdE AheA
ZF% horseradish2%-E] 333 peroxidase”} A]#= 1
s}, #H 2 v A E-2 32 peroxidase S A= A7)
k3] AP =] Copronus(12-14), Pellicularia(15) %
Arthromyces(16,17) 52} &3] peroxidase”} B35
glor} peroxidase BAIWHS zb= EAE WAEshE A
Tol) #Haled= Baud wh glok(1s).

A ZVE-& Flavobacterium meningosepticumo] 3 A3}
= nucleoside oxidase?] &4 HHwIFzAS HE
3}l & catalase®} 37 peroxidaseE Jirske AL

*Corresponding author.
Key words: Nucleoside oxidase, peroxidase, Flavobacte-
rium meningosepticum.

LA & FFe] MEHA o] F B4} ze
Weld A8E FHE Bl Aoz o]g 4ol
*-2 nucleoside oxidase®} peroxidaseo] AAH2 2z
22 mFEAE xAbskeith

ez o

Alef

¥ o7~ Al8-¥ Polypepton, peptone3} N-ethyl-N-
(2-hydroxy-3-sulforopyl)-m-toludine(Toos)+ Wako
Pure Chemical Industries #|%&-& AF2-3}gich

ALRBRFE
AE (Dl A Bt v} 9l Eokol| A £2)8 Flavo-
bacterium meningosepticum-a A3l o).

B 2FZ=ZH

aaAgsks g Wizl HEE 1.0% Poly-
pepton, 0.1% K,HPO,, 0.05% MgS0,-7H,07} &% pH
709] 7R 2] 10 miE A3 IH2.5X22 cm)ol| 4] Ful
A St 02 mlE 10 mie] ZHE HES A S
T A1 el AHFska 28°C, 280 stroke/minef]
}\] Zal QLE.Z]EJHH orsladc) B A AR 1] H
o] odgke 2]9] Sakaguchi flaskel] 100~420
A& Wi 28°C, 130 stroke/minel 4]}zl



XA =X

kol 2 5 mlS YA F-2](14,000X g, 10)3led I
Aol 1.0% lysozyme, 0.2% EDTA%} 1.0% Tween 100
o] Z%=% 50 mM Tris-HCl gt=8-HA(pH7.0) 1 mi&
A} 7sted "Hebrl 7oL, 37°Cell A 3087 8417 &
21 A2 2](14,000X g, 108)38}e] & AFHS £EL
Ao 2 3¢t

S48y 54

Nucleoside oxidase
sine. 2 HE AR H,0%8 Ao s
< FAo

Peroxidase Peroxidase® &A-2 1.0 mM H.0, 1.5
mM 4-aminoantipyrine, 0.6 mM Toos, 50 mM acetate
buffer(pH 5.5)2 TA% Hh5) 1mlol &4 20
W= AHrEska 37°Cel A 547k w417 & 0.5% SDS
g 20mlE FH7bsld wbE& AHAAA ofs 555
nmol| 4] AAE Rapdy N FHEE S
H23A G AV ZEERSACAN 18 1
umole?] H,0,5 sl EA4zE 1 unit® 3Fich

Catalase Catalase &4 2738 Aebi®(18)el 3}
o] 16 mM H;0,5 FE3+sl+= 50 mM Tris-HCl buffer
(pH 7.0} 3.0 miol| 2840 20 WE #H7Fsted 37°Cel A
vh-S-A1 71 H A] 240 nme] % AR H0.9 3l
o 25}, g3 v Ar712] T FHES-A| ot A
124 1 umolegl H,0,5 #3l3l 24%S 1 unit®
shedch

AR (1)2] vl uwle} adeno-
23] A ASHA

4 =

712l Aol 2+E BhAaS 1.0% AH7bsled A Abe]
v A= e d3E =ARgE A3 Table 13 Zoh
Sucrose, glucose, fructose <4 = nucleoside oxidase
Ao =HA velwrew, Flavobacterium meningosepti-
cum~= nucleoside oxidase2] A4 7| peroxidase s
g arsl= 718 A3 ek 3 peroxidase] &A%
212 nucleoside oxidase &AJol| w|#H|ste] Z7}sl #wl
obujg} A ALkl ml= 2hE vhaidl o 03”*‘%}0! nuc-
leoside oxidase®} #-AFgH A& "% et e 2 x 5 A&
Ao AgAdel el Aeld Fuidol ‘3’&““ HNeE F
Axlelrt. Nucleoside oxidase?] A|FEU JEAzF8A]
AAEE HO08 #ald o~ 9l catalase?] A®
Flavobacterium meningosepticumol| A vlxA ZA v}
elxt v} peroxidase®} #re] nucleoside oxidase$| &
At f-olgubgh AFkAde] glo] AArE| e}

Arwe A

Table 2= 7+5 718 Adgde] A abe) n]x&=
od8k§ ZHEEZ Z o2 nucleoside oxidase?} peroxi-
dase®] A A2 Polypepton, yeast extract, NZ-amine-&
Ao R o] 88 wint o]Fo{H e F &7} Poly-
peptonell A 7H ¥ A4S ekl ®h peptone
A7l 5 A E--? ”'§4Q7~] v Hel Bolshsid)
BAaA o] odEkS n|A|= A 4218 Polypepton,yeast
extract, NZ-amme/] TOoT nucleoszde OXIdaSes"}' pe-
roxidase7} U 3HAl ol el o} ol 7 f 4]
A 4k catalaseZbe) AL Holx| ““3’&1:}

_.;‘f..,rlc

a5022 g%

Nucleoside oxidase2} peroxidase®] A Alel| 713} F

L. 5a35 Ve | sucrose®} Polypeptong &4

(-]
3 Ao A8 2 JEXS FE59E 0.001% = A
q7Vste] AYAdeS FES A= Table 33 3l

Table 1. Effect of carbon sources on production of nucleoside oxidase, peroxidase and catalase.

Cell growth NOD* POD" Catalase
Carbon source (1.0%) (Abs. at 660 nm) (U/mi) (U/ml) (X10° U/mi)
(Glucose 9.3 0.064 0.088 270
Sucrose 0.3 0.114 0.126 268
Maltose Q.2 0.011 0.018 275
Fructose 9.0 0.043 0.071 200
Lactose 39 0.001 0.001 0
Galactose 7.0 0.007 0.010 135
Mannose 6.7 0.007 0.010 120
Sorbose 10.0 0.010 0.018 320
Sorbitol 3.7 0.003 0.008 0
Soluble starch 95 0.011 0.022 224

*"NOD : Nucleoside oxidase, ®POD : Peroxidase.

Each carbon source was added into the medium consisting of 1.0% Polypepton, 0.1% K;HPO,, 005% MgSO,-7H;0 and pH

7.0.
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Table 2. Eﬂ'ect of mtregen sources on production of nutleostde tmdase, pemx:dase and catalase

Nitrogen source (1.0%) Cell growth \I()D POD Catalase
' (Abs. at 660 nm) (U/mid) (U/mi) (X10° U/md)
Polypepton 9.4 0.114 0.126 268
Yeast extract 10.2 0.106 0.105 321
NZ-amine 8.9 0072 0.086 248
Meat extract 2.1 0 0 52
Casaminoc acid 2.1 0 0 51
Peptone 8.7 0 0 101
Tryptone 9.2 0 0 107
C.S.L. 6.2 0 0 121
Amino acid mixture 9.2 0 0 67

Each nitrogen source was added into the medium consisting of 1.0% sucrose, 0.1% K;HPOQ,, 0.05% MgS0O,-7H,O and pH 7.0.

Table 3. Effect of metal ions on production of nucleoside
oxidase and peroxidase in presence of Polypepton as a nit-
rogen source.
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. Cell growth NOD POD
Metal jon (0001%) (Abs. at 660 nm) (U/ml) (U/mi)
None 9.0 0114 0.126
FeSQO,- 7H0O 0.1 0.145 0.163
CuSO;-5H,0 89 (0.141 0.164
ZnS0;,+5H;0 9.3 G.095 0.105
SnCly-2H,0 94 0.082 0.083
Mn(l, 6H:0 9.6 0.092 0.095
CaS0,-6H,0O 94 0.097 0107
FeClsy+6H,0 + CuS0,-5H.0 9.2 0171 0.205
FGSO4 * 7H30 + CUSOq * 5H,30 0.3 0.160 0.185

Each metal ion was added into the medium consisting of
1.0% sucrose, 1.0% Polypeptone, 0.1% K.HPO,, 0.05% MgSO0;-
7H,30 and DH 7.0.
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Table 4. Effect of metal ions on production of nucleoside

oxidase and peroxidase in presence of peptone as a nitrogen
source.

. Cell growth NOD POD
Metal ion (0.001%) (Abs. at 660 nm) (U/m) (U/mi)
None 9.0 O 0
FeCl-6H-0 9.0 0 0.072
F 6504 il 7H30 91 0.065 0.063
CuS0,-5H.0O 8.9 0 0
ZnS0,-5H,0 8.3 0 0
5nCl;' 2H,0 94 0 0
NiCl,-6H,0 9.6 0 ()
Mn(l,+6H,0 9.6 O 0
C3804 * SHLZO 94 () 0
FeCly-6HY O+ CuSO,-5H,0 9.2 0098 0.105

Each metal 1on was added into the basal medium consisting
of 1.0% sucrose, 1.0% peptone, 0.1% K;HPO,, 0.05% MgSQ,-
7H,O and pH 70.

U o

oA S a o HEt

s At k2d B4 o] nucleoside oxidase AJ Akl
i ooz-s-ﬂ}:,.ﬁ?_~ Fxg 1#} Aol zZb A ekS (0.1%E A A
7}sle A A AlAkeRS wlwgr A3 2'-deoxyguanosine,
2'-deoxyadenosine, N°-methyladenosine % 1-methyla-
denosine?] A7} nucleoside oxidase #43-& zyz}
110, 150, 230 % 200% <F7}A)FHe™, peroxidase &
A% 80, 86, 250 % 170% Z7}+] v} &3] NP-methy-
ladenosine¥} 1-methyladenosine®] 7= FA&5A]&
HAastglont, 5 BLAsbe] BT Srbebe #HAS

L7 A=

Ly

Z2IXlELe| HE
Nucleoside oxidase®} peroxidase®] Aol w]x|+=
5 AeIz5-8 HESITh Table 5+ 2/ Sakaguchi
flaskE AF-&3lo] A S ibe] it Er)ste
ofgko 7wl x] 180 m/E 28°Cel| 4] 130 stroke/min o &



696 EHUR &
}B A ebul ofdlelS W] - B B A7kl Aol
7P =2 aaoMibse YRSt ol Working

volume 209% W 2j2] UnlA el Z7|jF 7] v|sl] <F 2
A =2 gler HAAAb ®We k9 %%-’i‘li?}
g3y, AlFxz #xE A4S nucleoside oxi-
dase?} peroxidase?] 717 i 1A uvke-& 9
= Hlgo g £ dxe AL Fle e

Z2glodct §HH G A4S 218 FHA ks F
:Ln": 25 28°C H-tolodo, HA wiek =7] pHe
705 vieliglciData A A18HA] o5

(LIRS

11 - BOG ( - 1.8
5 =
| | £
10 f_ 700 | Peraxigase 16 3
: Call growih =
e 3
E | —so0k 1147
o 8- ..% g
Q 2 412 €
© | Esoot 2
Sl e
g - Nucieoside qyidass 110 g
= 7 *—- P 08 7
_— . | m
:3 ; ..;"; 300 Catalasa 406 §
DG = =
= | Jz200k dgq B
O : %
STo100r 102 8
| | 3
4 - 0 ' ; 0.0 =

0 8 12 18 24 30 36 42 48 54 80

Cultivation time (hr)

Fig. 1. Effect of additive on production of nucleoside oxi-
dase and peroxidase.

Each additive was added to the basal medium consisting
of 1.0% sucrose, 1.0% Polypepton, 0.1% K,HPO,, 0.05%
MgSO,-7TH,O, 0.001% Fe(Cly;-6H:0, 0.001% CuSO,-5H,0,
and pH 7.0. The activities of nucleoside oxidase ((J) and
peroxidase (M) were determined as the standard assay con-
ditions described in “Material & Method”. Values in paren-
theses indicate cell growth (Abs. 660 nm).
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Fig. 2. Time course of growth and enzyme production under
optimized culture conditions.

Seed culture of 4 m/ was inoculated into the optimized
medium of 180 m/ in 2 / Sakaguchi flask. Cultivation was

carried out with reciprocal shaker controlled at 28°C and
130 stroke/min.

Table 5. Effect of aeration on pmduchon Of nucleoside oxidase and peroxidase.

rTp—

24 hr 36 hr

Medium volume = ) " wth NOD POD Cell growth NOD POD
(Abs. 660 nm) (U/ml) (U/m) (Abs. 660 nm) (U/mi) (U/mb)

100 1.1 066 087 10.7 0.7 1.00
140 11.2 085 1.10 10.5 092 193
180 101 088 114 96 112 167
920 86 0.70 091 8.4 082 094
260 75 051 0.66 72 067 087
300 65 025 034 64 035 042
340 64 (.13 0.16 b4 0.20 0.27
380 56 007 011 5.7 0.10 016
420 h.4 0.01 0.01 54 0.02 0.03

Flavobacterium meningosepticum was cultivated at 28°C for 24 hr and 36 hr in the medium (pH 7.0) consisting of 1.0% sucrose,
1.0% Polypepton, 0.1% K.HPO, 0.05% Mg50,-7H.0 0.001% Fell;-6H.O, 0.001% CuS0,:5H,0 and 0.1% 2'-deoxyadenosine. Seed
culture of 2% (v/v) was inoculated into various volume medium in 2 { Sakaguchi flask Each medium was aerated with a reciprocal

shaker controlled at 28°C and 130 stroke/min.
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