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Abstract. To increase the production of phospholipase,a strain of P. pastoris KM71 containing the
gene co-expressing the N-cetyltransferase (Mprl) and phospholipase was constructed. Mprl is an
intracellular enzyme that catalyzes the transfer of acetyl groups between acetyl CoA and amines.
Mprl has significant physiological functions in ROS oxidative stress resistance ability.
Phospholipase,,which come from Fusarium oxysporum is a group of hydrolases that hydrolyze
phospholipids,releasing a variety of products,such as lysophospholipids,free fatty acids.
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Constructing the recombinant P. pastoris KM71/pPIC9K-phospholipase/pPICZA-Mprl , the impact of
Mprl on yeast cell growth and production of phospholipase from Fusarium oxysporum was
investigated. In order to obtain the optimal condition of phospholipase fermentation, we observed the
influence of temperature,initial induction cell density and methanol concentration on the high
density fermentation process in 3.6 L fermentor of P. pastoris KM71/pPIC9K-phospholipase/
pPICZA-MPR1. By using glycerol feeding strategy with DO control in high-density fermentation and
maintained the residual methanol concentration constantly with a methanol sensor. The result showed
that the optimum condition were listed as follows:the temperature was 28 ‘C ,the initial induction
cell density was 40 g/L,the methanol concentration was 1.0%. Under the condition,the phospho-
lipase activity reached 8 100 U/mL and the protein concentration (8.3 mg/mL) at cultivation of 120 h,

which was 1.33 times than before.

Keywords: N-acetyl transferase,P. pastoris,Fusarium oxysporum ,phospholipase,high density

fermentation
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1.1 ##

1.1.1 # 4% &4 P pastoris KM71/pPICIK —
phospholipase T % Fl # 21 i1 #. pPICZA-Mprl 7
L E M IRAT . P. pastoris 335 KL pPICZA 1
T2 [ Invitrogen 2],
1.1.2 374 YPD Ki3R3L .10 o/L M REIR B,
20 o/L 1 A, 20 o/ L %8
BMMY 3% 57 5 . 8 11k 20 /L, BEREE 10 ¢/L,
YNB 13.4 /L, =% 4x10™ /L, H EE 40 ¢/L,
BMGY ¥7 375 . & AR 20 /L, BERE 3 10 ¢/L,
YNB 13.4 /L, H i 10 g/L, =¥ % 4x10™ g/L,
7 85 F ik 10 /L B BE 42 ) ,20 o/L & H
Ji,YNB 13.4 /L, H i 30 /L.
BSM #5575 . 85% W5 R 26.7 ml/L, /KRS
0.93 ¢/L, i f2 ¥ 18.2 g/L.
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30 g/L.,PTM1 4.35 ml/L,
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Table 1 Digested system
AR A &/l
2 Bk 25
Sac 1 3
10x1. Buffer 6
ddH,0 26

RS TR, 37 CKIBZ) 2 h, SR )5 it
A7 % T Bt iR ARl O 2 P UK B IE | R IS AR B/ H Y
A B IR A e TR,

(1) ¥ 6 pL 2247 B4 PEAk DNA fiIMA 80 pL ¥
BEEZ S AR A e BEEATHIR 1Y 2 mm HLFEHR,
WEHE 2 500 V, P i 8 i o i a4 i 4~
10 ms,

(2) 5954 1 mL 1 mol/L LB (45 f #144 )
WG R TR A R R LR E 1.5 mL T
EP ,30 °C .50 r/min I&¥A %9 2 h,

(3) Hf b3 Ab FRGF 1Y) TR R 38 0 U A TE & BT
J& 0.5 mg/mL 15 5 % (G418) Fiitk MD ¥4 |, F
30 CHHIE AT, HE KRR

(4) FZHH MD Az ERE T, R3] YPD
M (Zeocin HLE) I, 43 5 Zeocin J5t i R RS 1
& 0.5,1,2 mg/mL,

(5) PRI Zeocin Bt 1k 5t 5 ¥ FE 4 2 mg/mL ~F
M b S Ak 73RN S] YPD 5953 (10 mL) H,
30 °C,200 r/min %537 24 h 24, A7 R IR 8IE
1.2.2 EAMAE A IEE  PEMAR. M-80 CH
FEC I H A T DL 2% 9 B2 P 4 D A YPD R AR
FRIE, KiFE 24 h, SRIEHL 2.5 mL #53% BMGY K%
JE B 9E 24 h, ¥R 2= BMMY, N A EE T 30 Citk
TS 15 F 5 120 h BOREIU A% 755 120 h B,
B0 WS 1 B AR
123 A WHIMA T 200 wL W
T 100 mL & R 3552 551 (100 mL 3555 54/500 mL
=), F 30 °C.200 r/min ¥53E 24 h,
1.24 Ab# & EEE AR LR Hihoait g EHR
BB e IR 8 SR B P RO AR 1094 R i 2 AR
47 900 mL. BSM 355531 3.6 L 4 H 3h & BEGE o
it 35 7% (LA 25% % K ¥ 6 pH 5.0, B 30 C), #77
Tt 1 RN A 4R RV R TE 30% L L

Hh MR AL RE SR B B Y H IR (29 18 h)
it 48 (DO) G T T, b sk 3 o v AR 15 0 T A
16.3 mL/(L+h) [ 303 2 1 00 0 AR 2E B RE R 2k

5 5 A TR Y B« 224 P 3K 3] — o o i R
JE A IEANEE JE R AR DL 25 30~60 min, 24 J5 i o
FC2002 7Y F Wl g 4 il 2% (R AR TR,
V) s ) A T A A T O R O H S S R
BB S EEFLNGY R IR o AR o B el AR
il 28 48 B A R A 78 2R s o R BN SR 5
125 HhAypwegnl g RO K # R
FE 2 — 15 %05 H Bio—photometer T % £ 600 nm
Ab V2 85 oK Skt BREEAT LA 52 |, DL K 600 nm
WG B 9 BB A 0.2~0.8 Z 8] S I I, ODe=0D 12
Eox i BEAE L, 0 5E ODego MVEUE . FREE T8 5 mL
B0 A mL WWORCT H A Bk B RE
£ 105 CF T 28 & FRit IS s R B i vk 3
12,6 E&abtzanc EH Ppastoris KW
SV LS R B I E SR A Bradford 32, LA I 1 2
F B RIAEPREM £
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(O AR 10 mL & A K S50 B AR 09 Fr 462 IR -
iR S AN 2% W (50 mmol/L,pH 5.0) H , fili K & 5B
BRI A R N 40 o/L, RGIR A & 55 CK
WA TR S min, ITAZE 1R 95%11 2%, k35
JILA 100 wL B, SR 5 T A 8hi 2 {3 A NaOH
T VA VT S, WL I, O A 1 A R Tl R
SR E S, R RE R S S T e R Y B —
B EAREROR O Y IE AR . BRAR IR RE TS ) X
AR AT 1 min KEBEIE A 1 wmol I
5 18 T T 8 1 il B Sk — Wi A il 5 1 L (U
HEAXN
X=(V=V,)*c*n*50/0.05%¢

Horp X R S BN 1, UlmL; VR T 5 FE B T
FEMY NaOH bR AR AL, mL; Vo R i 5 25 I
FEM) NaOH i fEVE AR T ,mL;c i NaOH F5 i %
WY ¥ BE  mol/L,50~0.05 mol/L. NaOH Fx i % W
1.0 mL #1245 T8 MR 50 pmol ; n Ay A i 4 7
FEE 50 Ry 0 TG BsF 19 52 7 it [R)

CE

21 E A P. pastoris KM71/pPIC9K -
phospholipase/pPICZA-Mpr1 K+ 8 F11% i % B
211 ¥ 44 B #% P pastoris KM71/pPICOK —
phospholipase/pPICZA -Mprl & #) # F= §5 i£ % {7
) T A b ) 5 2 FORE pPICZA-Mprl (€ 1), H
Sac 1 &AL M) SR 5 WL 2 P pastoris KM71/
pPICOK —phospholipase & 3 &5 4 il , H T 7€ P.
pastoris Y AR E LA pPIC9K-phospholipase (&l
2), HAB AT G418 Pk 5L, T B H2 iRk A G418 it
PERE W N 0.5 mg/mL MD P10, HEEHLE MD
M bR E AR A, S4B Zeocin HUIE BT MK
FE43 904 0.5 .1.2 mg/mL HTPE YPD A, ik
AR pPICZA A Zeocin itk , wI LAIE o i & 55 20 14
Bt Zeocin (1 HE J7 2K A5 w5 DUECH By BRI 56 4L+,
5 7E 2 mg/mL Zeocin HTPE T i W B 1Y YPD -
kR AT

212 F 4 W@ #% P pastoris KM71/pPICIK —
phospholipase/pPICZA -Mprl #9 3% #1 /= B K4 i ik
HE R Y 2 R R R TR MR PR A B, 5% 120 h )
R MR TR A1l I 3 B i B 850 U/, J2: i
W Bg 5 SRl 2 A ML A LIS BT Y 1.3 /5. EALE

Pk 2 3k 1Y B A5 i () SDS-PAGE HLik (KI3) s |, 7E
30 kDa 4bF H B A 5, 5 BS 1Y B IR G 4 1 it
A 4, 4 1Bk :Mprl 78 Ppastoris KM71/
pPIC9K —phospholipase H [ 3¢ 3k 0] DL £ =5 i i il 114
Tk,

B 1 pPICZA-Mprl =4 F#iEiL
Fig. 1 pPICZA-Mprl recombinant plasmid map

Ppic9k-phospholipase

10263 bp

B 2 pPIC9K-phospholipase 2 48 & #i Bl it
Fig. 2 pPICY9K-phospholipase recombinant plasmid map
22 36L XABEPESTELEE B
221 RFE 6 R A B R R K R T B i Y
R P pastoris {5 % B R B Tl AR 7 A
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Fig. 3 SDS-PAGE analysis of the extracellular supernatant

in the recombinant strain
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MYEFREE R 28 CHF LR 120 h B9 H R L &5
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Fig. 4 Effect of different temperatures on cell growth
during the induction phase
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Fig. 5 Effect of different temperatures on the phospholipase

expression during the induction phase
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Fig. 6 Effect of different initial induction cell density on

20 40

cell growth and the phospholipase expression

during the induction phase
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Fig. 7 Effect of different initial induction cell density on
the phospholipase expression during the induction
phase
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Fig. 8 Effect of different methanol concentration on cell
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growth during the induction phase
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Fig. 9 Effect of different methanol concentration on the
phospholipase expression during the induction

phase
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