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Regulation mechanism of reactive oxygen species in the lignin peroxidase
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(College of the Resource and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: Phanerochaete chrysosporium wild type pc530 and mutant strain pcR5305 were cultured to study the dy-

namic changes of hydroxyl radical ( + OH) concentration and lignin peroxidase ( LiP) activities in nitrogen-rich liquid me-
dium and in the medium added with various concentrations of reactive oxygen species (ROS) donor (H,0,). Both strains
- OH, and the change of
+ OH and the LiP yield. The yield of LiP produced by the two strains was en-

hanced by H,0, despite of concentration. Additional DMSO and Fenton influenced LiP synthesis and

produced high concentrations of + OH concentration was similar to that of LiP. No correlation was
found between the absolute concentration of
- OH production for
both strains. The results suggest that + OH is likely to act as a signalling molecule instead of being directly involved in the

synthesis of the LiP, and active oxygen as a stress factor plays an important role in enzyme production by the two strains.
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UTAFER , FE N AR ox 8 LB RO B AR A
4 AST7TE : — 2 B LT I R I AR R LA S 4R
R T A A 5 TR R I A A A
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B, AR R R, &5 AR Y 58 T bk
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RS AR R B B AL, AT LA B
i LA A A R B 70 J5 T 1 S TR B A TR AR pe530 B
ZEARTR MR peR5305 R BF S 4T 4, 43 T 16 & A SR AF
TSRO B A R P SR R R B R e SR A
(LiP) W52 e S HC 55 i M =2 8] Y 3l 250G & | 15
REAS A MIFE P SR 1 4T I 7R AR S
JRR SR 5 1 P 4 (ROS) X T T K 5 1 LiP /Y 5%
Wi, 51 ROS 78 1R 3™ B b i e
1 BRI
L1 & #
L11 BHXEA HABEE TR R AR (P
chrysosporium 530, pc530) M H 2558 MG AR 15 1) 28
ARBE R (P. chrysosporium R5305, pcR5305) 4 # 4
AR 2 P Bl A= B B0 R OF 5 B 42 i,
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FEUT SR A R A TR B AU AS B SR IS I
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g/L,MgS0, - 7H,0 0.5 g/L,CaCl, 0. 1 g/L, V, 1k
7, R JCE A 70 ml, 0. 2 mol/L i ik 44Tl 11k 2%
M (pH=4.5) 50 ml, H s ICRER: HA
2 0.6 ¢/L,MgSO, - 7 H,0 3.0 g/L,MnSO, - H,0
0.01 g/L,NaCl 1.0 g/L, FeSO, - 7 H,0 0.1 g/L,
CoSO, -7 H,0 0.1 g/L, CaCl, - 2 H,0 0.1 g/L,
ZnS0, - 7 H,0 0.1 g/L, CuSO, - 5H,0 0.01 g/L,
AIK(S0,), + 12 H,0 0.01 g¢/L, H,B0,0.01 g/L,
Na,MnO, - 2H,0 0.01 ¢/L,

1.2 FHik

1.2.1 & f3EHRAT pe530 & peR5305  B3E 7k
# pe530 S peR5305 BHL I 4R F A 80 ml &
RIRKEFRELN 500 ml = FrT, MR R IR
8 ANEM 6 mm MR, ¥ 3 ANEE, 5 E T 37
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1.2.2 RRBRE SR &M EAR (H,0,) 895 e it
pe530 Z pcR5305 # LiP & WA= - OH= £ F 8%
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ml 0.250 ml B 30% H, 0, fii H 2 ¥ 543 5 Ky
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DAL d SAiE F e 10 d WP B ER LiP T
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1.2.3 EHEAHKRF = F LM (DMSO) 5 &AL
RRA) (B ) 69 A pe530 & peR5305 49 LiP
FiEAe - OHS A F e Hrm  Hohl & BRI AR R,
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L3 HIE T 37 °C 80 o/mindRi% 53R, LA 1 d i
FEJEI M 10 d PR BE Y LiP TE MR - OH
WL
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Al Azure B QB ok o8 LiP W . £E 2.5 ml
FNIARZ T & A B 0.5 ml A0, 125 mol/LiF A1
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MPEFES 0.5 ml 0. 10% H,0, 1.0 ml, 7&K 4
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2 55T
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ST LiP 5 - OHWREERI R, 45
(B 1) o, PR MR BEAE & &AM T 4 - OH,
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I H L B - OH 0 {E A ] o S i, HLAKR R Ny
pcR5305 7655 1 d + OHYE R 91 mmol/L, 7E45 6 d
IR B IEAE ; WA AR peS30 7E55 1 d - OHAY MR E
VK 73 mmol/L, 7645 8 d Ik FIE(E . 54K, pcR5305
Fl pe530 7E & A S&AE T 774 - OHFifi s [a] 1) 2h 2 748

AP 2 25 5% X v e R P B AR ™ 2E - OHIAIL
HURTA], BB peR5305 ] BEAF1F o5 — Rl ML B il 1
A Z - OH, WAl BB 1 Tz Ll 5 bk & 8 o
PRI G, M - OHRYWR BE S LiP 35 P A2 b O
FE,BEWER - OH KB R T8 & 1) LiP 3
PE, N - OHBY 7™ A= 5 W AR & B LiP AH G,
B« OHW L Xk FE AN EAZ XTI T LiP (7= A i
AR A 2 peR5305 12 pes30, HiA il LiP
(e e HE RS )R T - OF I B W A HH B
Ut - OHW RE AR H S 5P G B LiP, - OHE
A REVE R —FIE 5 7 FIERREH]
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Fig.1 The dynamic changes of LiP and - OH levels produced
by Phanerochaete chrysosporium under nitrogen-rich

condition over time
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Fig.2 Effect of exogenous active oxygen donor ( H,

0, ) on LiP produced by pc530 over time

LiP & (U/L)

i) (d)
—A— CK; —4— 0.05%H0,; —#— 0.10% H,0,

3 SMEEMEEME H,0,%F pcR5305 A X LiP #)
A1
Fig.3 Effect of exogenous active oxygen donor ( H,

0O, ) on LiP produced by pcR5305 over time
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200
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Fig.4 Effect of exogenous active oxygen donor(H,0,)

on -+ OH concentration produced by pc530 over time
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on - OH concentration produced by pcR5305 over time
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Fig.6 Effect of DMSO and Fenton on the LiP production
and - OH levels of pcR5305 added with 0.05% H,0,
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Fig.7 Effect of DMSO and Fenton on the LiP production
and - OH levels of pc530 added with 0.05% H,0,
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Fig.8 Effect of DMSO and Fenton on the relationship between
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