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(Phanerochaete chrysosporium)

(LiP) (MnP) . LiP
(0.8~1.8 mmol/L) MnP (0.4~1.8 mmol/L)
Mn2* MnP LiP. [Mn?]  0.06~0.84 mmol/L
LiP. Mn?* MnP Mn?*  MnP
3.36 mmol/L . LiP 50% MnP
Q939.9 A 1009-606X (2002)02-0137-05
1
(Phanerochaete chrysosporium) (
) (22 20 80
(Lignin
Peroxidase, LiP) (Manganese Peroxidase, MnP). H,0,
LiP  MnP (341 LiP
MnP
M n2+
LiP  MnP
2
2.1
WX213 .
(g/L)P 10 0.2 0.54 MgS0,0.71 801.0 KH,PO,
256 VB;0.001 10 mmol/L 70ml pH 4.5.
(g/L) 0.6 MnSO,H,005 NaCl1 FeSO,7H,00.1 CoSO,7H,0 0.22

CaCl,2H,0 156, ZnSO,7H,0 0.1, CuSO,5H,0 0.1, AIK(SO,)»12H,0 0.01, HBO, 0.01,
Na,M00,-2H,0 0.01.

2001-07-16 2001-10-22
(1958-)



138 2

250 ml 90 ml 1x10°  /ml 37°C 150 r/min
6d. 3d 1L/min
24h
2.2
LiP B 1 ml 0.2 ml (10 mmol/L) 0.4 ml (250
mmol/L, pH 3.0) 04 ml 20 ul H,0O, (20 mmol/L) 30°C 2 min 310
nm €5) . (9)] 1 umol
. £210=9300 L/(mol-cm).
MnP (6] A(mmol/L) 60 60 0.12 MnSO, 0.12
3.6 mg/ml, pH 4.5 B 6 mmol/L H,0, .3ml 25ml A 05ml
50 pl B 30°C 2min 5mol/L  NaOH 100 pl. 610
nm . (9)] 1 pmol
&616=4460 L/(mol-cm).
3 80°C 3h
3,5~
3
3.1
311
1
LiP  MnP
1 LiP  MnP
Table1l Effect of different nitrogen sources on the synthesis of LiP and MnP
Nitrogen source ATaTt?Q@tigm Am?;tgm Ar;rlT:)or?(iilém Ar?ﬁ?;ieum Urea L-Glu Peptone
(mmol/L) 12 12 2.4 2.4 12 24 220 (mg/L)
LiP(UIL) 368 231 306 0 0 0 0
MnP (U/L) 402 300 281 355 0 0 0
312 LiP  MnP
1. MnP
LiP . 0.4~2.0 mmol/L MnP LiP 0.8~1.8
mmol/L . MnP MnP
400 U/L LiP 1.2 mmol/L LiP
2.
1.4 mmol/L
1.8 mmol/L LiP  MnP.
LiP MnP
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Fig.1 Effect of the nitrogen concentration Fig.2 Effect of the nitrogen concentration on growth
onLiPand MnP and glucose consumption
1.4 mmol/L
1.5 mm 2 mm
7

2

3mm

Table2 Effect of nitrogen source concentration on pellet morphology

Ammonium tartrate

0.4 0.6 0.8 1.0 12 1.4 16 18 20
(mmol/L)
Pellet diameter (mm)  0.8~1.0 1.2~15 1518 20~24 25-30 28-32  30~35 3238 35440
Surface Smooth Smooth Smooth Smooth Smooth Rough Radiant Radiant Radiant
Color Hoary Hoary White Yellow Brown Dusky Dusky White White
3.2 Mn* LiP  MnP
20 80 Mn?*
[89] Mn?*  LiP MnP MnP Mn?*
LiP ( Mn?, Mn*") Mn?*
3.
500 75 2.0
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Fig.3 Effect of the concentration of Mn?* on Fig.4 Effect of the concentration of Mn?* on growth
LiPand MnP and consumption of glucose
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Mn?* LiP Mn?* Mn?*
3.36 mmol/L MnP 0.06~0.84 mmol/L LiP. Mn?*
( 4 Mn*  Mn®
M 0.21 mmol/L
LiP Mn?*
35d
LiP MnO,® H,0, LiP
H,0, Mn?* LiP Mn?*
LiP LiP H,0,
Liplio Mn?* MnO, LiP
Mn?* Mn?*  MnP Mn®*
Mn** MnO, LiP
MnP L MnP
mnp MRNA MnP Mn?*
MnP.
3.3 LiP  MnP
Bar-lev
3.
3 LiP  MnP
Table 3 Effect of aeration time with pure oxygen on the synthesis of LiP and MnP
Aeration time (min) LiP (U/L) MnP (U/L) Dry cell weight (g/L)
0 (inair) 369 402 1.60
10 446 378 1.46
30 512 406 150
50 554 390 1.46
70 472 403 157
Note: Basic culture medium and culture conditions are showed in Section 2.1.
LiP MnP
MnP LiP
LiP 50% LiP .
MnO, MnO,
LiP H.0O, LiP
= LiP  LiP
4
M n2+
Q) 0.4~2.0 mmol/L MnP 0.8~1.8 mmol/L
LiP 0.4 mmol/L 2.0 mmol/L
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2) Mn?* LiP Mn?* Mn? 3.36
mmol/L MnP 0.06~0.84 mmol/L LiP 3.36 mmol/L
(3) LiP
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Selective Synthesis of Lignin Peroxidase and Manganese Peroxidases by
Phanerochaete chrysosporium

Ll Huazhong, ZHANG Yan-fang, HUA Zhao-zhe, CHEN Jian

(The Key Laboratory of Industrial Biotechnology, Ministry of Education,
School of Biotechnology, Southern Yangtze University, Wuxi, Jiangsu 214036, China)

Abstract: Selective synthesis of lignin peroxidase (LiP) and manganese peroxidase (MnP) by Phanerochaete
chrysosporiumin N-limited submerged cultures was studied under different physiological conditions. Whereas lignin
peroxidase was detectable only in a narrow range of nitrogen source concentration (0.8~1.8 mmol/L), manganese
peroxidase reached considerable levels over a broad range (0.4~2.0 mmol/L). In the absence of Mn?*, only lignin
peroxidase was detectable, which was also found when the concentration of Mn®>" was in the range of 0.06~0.84
mmol/L. High level of manganese peroxidase was obtained at very low concentration of Mn?*, and almost kept
constant with the increment of Mn?", but was repressed obviously when the concentration of Mn?* was beyond 3.36
mmol/L. Pure oxygen increased the activity of lignin peroxidase by 50%, but had no obvious effect on manganese
peroxidase.

K ey words: Phanerochaete chrysosporium; lignin peroxidase; manganese peroxidase; selective synthesis



