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Effect of Cultivation Condition on Heterologous Expression of

Lignin Peroxidase in Pichia methanolica
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Abstract: The medium and fermentation method of Pichia methanolica with lignin peroxidase gene (LipH8) of Phanerochaete
chrysosporium was investigated. The optimum fermentation method of lignin peroxidase was studied by shake—flask culture. It is

good that Pichia methanolica was cultured in the 11 "Bx wort medium and then induced in the high temperature malt extract

medium. In 5 L fermenter the lignin peroxidase activity was stable and reached the highest activity of 7568 U/L.
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1.1 EREERE
SR RN B 1E F P I ER R W BE D PMAD16
( ade2-11 pepdA prblA ) . F 4 H B B IR B2 B
PMAD16/pMEToA -LipH8 i i PMAD16/pMETaA
R R A I vy s 2 g e,
AEIETE R SR (BMDY ) EEERY 10 g/l EE
Ji 20 g/L, B R4 100mmol/L ,pH6.0,YNB 13.4 g/L 4=
W% (4x10°) %, %4 20 g/L.
PRI (BMMY ) (EERERY 10 /L, 25 % 20
g/L, BSR4 100 mmol/ L ,pH6.0, YNB13.4 g/L, ¥y
% (4x10°) %,HE 0.5 %.
YEPD:[i2ERH#) 10 o/L &M 20 g/L #i%ikE 20
g/lL.
FEF TSR O A PR R i R,
BT 500 mL BEdfrh 3% —E HRK EE A ZE B K TR
A NEFARBR I ARSI T4 65 CAARIK
TEAE T U TR A B PR U ARSI R AL AR R (38
BUCAARRE N SO 56 4 ) ki oe 2 a AR K 2o ot
I8 78 22 2R EE 121 "C K 20 min £ .

A2 PF R IR PR R R L R — o A R A
TR b 38 R K B A ZE I K TR AT ME L4
FRIC P 5 ~ 10 min J5, B T 90 CrK I
15,10 min fiE$E 1 542 2 ~ 3 hARIGEH AT oK,
YA g ,121 °C KB 20 min £ .

1.2 BAFREL

B PMAD16/pMETaA -LipH8 4} ifi & F2 5 25
mL 1 Y EPD 155535 H,30 °C,200 r/min #73% 55 5% 18 ~
20 h.Bl2 PMAD16/pMETaA -LipH8 T FEFh 1.
1.3 EFAEMERIE
131 25t —F%EFEF 2 8BL1E

BeAy 25 mL F RS 250 mL = A e 1%y
FERM AR YEPD 1E40FhF,F 30 °C,200 r/min #iz3%
K597 20 hJE A B 8E 3 v v 2R TR B0
1.1 %, LA Lip H8 i~ A: Kr el F vh A 24 hjin 1
U, B O F B 2R B0 1.29% A i3
REFEFF IR R —E BRI 1 mL A9 R BRI T
TRt T P00
132 A2F =S AT 8BI1E

e 25 mL A s AE G 5 AL 250 mL = fAf D,
i 1 % BE R R FER R, T 30 'C,200 r/min 2 K557
20 W 3~ 4 h 3k BIEW ARG IS 5230 B f i A

FAMRREER H22o% By

—E T A IR AL, [ A B el 55 R
Hh B AR AR B0 1.1%, LA S LipH8 77 4k 35 55
TR ARG 24 h AV 1 U EE A PR B IR AR R A B
R L.2%. I F B 55 95 A I B — g s ]
1 mbL ARG TR P
133 REFEJELA & 5 7T * am i g s o9 % vm

B BORRINERE 942 25T 10 mL & F 250 mL =1
P % A% IR R YEPD JEfLIORNF, T 30
‘C,200 r/min $E ARG IR 20 b E 5350 Asoo 1.
134 REVHEJLG & 5 7T 2T F Bt Hvh

B BORRINEEE 942 259 10 mL & F 250 mL =1
M 3% 1.3.1 Hh— Kl T2 T S5 o B e
12, 24, 36, 48 h B HUH 1 mL A& A 7 s il o .
1.35 R 3EI A K B Ty i 5F 75 B0 % e

I 25 mL 11 °Bx 22 -1 Sy A i 1 77 3, LA
25 mL 7 °Bx B2z 2 R iIR PN 22 2 s S R
e R 1.3.2 th A R I T2 TP ISR, S5 25
mL BMGY 530 E 4 i s 15 37 2L F 25 mL (1)
BMMY WSS, DI R w27 i S
B RIS 25 mL 11 °Bx 450, 11 °Bx 4
IR . BMDY T 250 mL = £, #% 1.3.1 Hh—
R AT S
1.3.6 RFE¥EE 6 5 iR2 3R 5T 7 B # v

AL 25 mL 11 °Bx #2 27T A AN B s B o
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MF S IR EE F R 1.3.2 T R T A
5536 h Ji 0 B, LA G 6 118 FH e i W 1Y) e
BREEAETS 2 g R RO
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W 75 RSk 4 7.1 mL 50 mmol/L i
MR BN 2% i ( pH=3.0 ),500 pL 10 mmol/L ZE)™ %, 1 mL
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Fig.1 Effect of different wort on the cell growth
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Tab.1 Effect of wort with different sugar oncentration on

inducing lignin peroxidase v-L?
B Al

HIZICBY) 1o 24h 36h 48h
17 433 616 716 917
15 550 867 950 1301
13 716 1433 1633 2150
11 1433 2150 2 806 3103
9 1433 1989 2078 2704
7 286 430 716 988

& 1 ] 1,11 °Bx (922 2871 LipH8 i fie i bl
W T i TR AT, 156 B 5% et v 0 Bl LA 40
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R R P 3 X 7 it P 40 8 4 P o B S (EU W A1
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Tab.2 Effect of medium and culture method on inducing

lignin peroxidase U-L?
BRI ik i
12h 24h 36h

APtk 1393 2125 2879

R R — A 1521 2268 2928

BMDY —#:i 678 1158 1295

R R 1433 2939 4869

ZT RS 1088 2456 3215

BMMY it 716 1433 1548
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Tab.3 Effect of high temperature malt extract withdifferent

sugar concentration on lignin peroxidase activity
WEFEI(°BX) 14 9 7

4gh fil&/U - L! 3817 5584 5290

SRR, 1 TR R B P 5 v B % 7 A
TV FH . R DR EE A 9 °Bx il 7 °Bx 14 3 i 12 R VR T
FHZEA K A 25 8 R 7 °Bx iz
PN AT R R A
2.5 PMAD16/pMET a A -LipH8 T2 & F= g ih 2k

SAAILL 7 °Bx 22 2 RIRIZ R BMMY hif
SRR B kBT L AT LR 4
PMAD16/pMEToA -LipH8 7=t i £k, 45 - e 2.

1 2 ATAL ] BMMY 1R i G885 32 567 72 h
i S A AT 3 686 U/L, IR 2 2 i i B A
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Fig.3 The curve of A« to times in fermenter of

malt extract medium
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Fig4 The curve of lignin peroxidase activity to times in

fermenter of malt extract medium
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