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Abstract: In order to increase the production of alkaline polygalacturonate lyase (PGL) by recombinant Pichia pastoris GS115, the
effect of cell and methanol concentration on the PGL production was carefully investigated by single factor experiment. The optimum
conditions were listed as follows: the cell concentration 122 g/L, the methanol concentration 20 g/L, and the ratio of methanol and
cell concentration 0.16~0.20 g/g (methanol/cell). With the glycerol and methanol feeding strategies, the ratio of methanol and cell
concentration could be controlled at the range of 0.171 to 0.195 g/g. And the highest PGL activity (430 u/mL) and highest PGL pro-
ductivity (4.34 u/mL/h) were achieved.
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WSHB04-02 (21 / 500 mL ),  30°C 200 r/min
, Pichia pastoris 24 h
Gsi1s P! , 1.3.2
BMGY 10% 3L
P. pastoris (LiFlus GM BioTRON, Korea),  25%
> pH 5.5, 30°C,
) " g 30% (DO )
[5-7] ’
P. pastoris Ih . ’ PGL
P. pastoris ,
’ 1.4 MEHZE
1.4.1
’ ’ 10 mL , 10 000 r/min
10 min, 7 105°C,
1 7]%' *" 5 73_ fz\t s (DCW, dry cell weight,
g/L)
11 E# 1&2
P. pastoris GS115 , Bacillus [2]
sp. WSHB04-02 . 1.4.3
His" Mut® 2~3 GC2010 ,
PEG20M, 30 mx0.32 mmx0.50 um, R
12 fEFEE 200°C, (FID)220°C, 170°C,
1.2.1 YEPD N, 40 mL/min, 450 mL/min, H, 40 mL/min
20 g/L, 20 g/L, 10 g/L 1.4.4
1.2.2 BMGY (HPLC) Agilent 1100
YNB 13.4 g/L, 10 g/L, 0.4 mg/L, , Cis , 5 um, 4.6 mmx250 mm,
0.1 mol/L pH 6.0 25 mL 70% , 30% : 0.6 mL/min, :30°C,
1.2.3 (BSM) 210 L,
85% 26.7 mL/L, CaS0,0.93 g/L, K,SO,18.2 g/L, N
MgS0,-7H,0 14.9 g/L, KOH 4.13 g/L, 40.0 g/L, 2 BREWH
PTMI™ 4.35 mL/L, 25% pH5.5 21 FSAABEMKE PGL Rk MM
1.2.4 6 g/L,
50 %(W/V) (12 mL/L PTM1) PGL 1 PGL
1.25 62.5 g/L
100%  ( 12mL/L PTM1) , 89.5 h 102 w/mL (Fig. 1A),
13 HBHFRFAE ,
1.3.1 ; 122 g/L
400 uL 25 mLYEPD | 86.5 h 207 w/mL (Fig. 1C),
14 h 1% BMGY (50mL  625g/L 90 g/L (Fig. 1B) 102%  23%
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Fig. 1 Effect of initial cell concentration on PGL production in the induction phase
0 DCW A PGL < Methanol
Initial cell concentrations were 62.5 g/L (A), 90 g/L (B) and 122 g/L (C), respectively

2.2 HEEREX PGL RiEHIE M ; (3) ,
122 g/L, PGL
(6 20 35g/L) PGL 2 , PGL
(6~20 g/L), PGL
PGL 20 g/L
, PGL (376 u/mL) 2.3 HREEIREFBEARIRE Z 8 B9 & 1= b1
(0.025 u/mL/g/L/h) s 1 ,
6g/L 81.6% 108.3%( Fig. 2B) 0.165 g/lg , PGL
PGL
( Fig. 20) : (0.056 0.1 0.165 0.3 g/g) PGL
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Fig. 2 Effect of methanol concentration on PGL production in the induction phase
1 DCW A PGL < Methanol

methanol concentrations were 6 g/L(A), 20 g/L(B), and 35 g/L(C), respectively
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*1 FRIFESHAXTHMLE K PGL SRIRESHLR
Table 1 Comparison of parameters for PGL production under different modes of induction
Mode of cultivation"
Parameters
A B C D E

Initial DCW/(g/L) 62.5 90 122 122 122
Average methanol concentration/(g/L) 6.0 6.0 6.0 20.0 35.0
Methanol/ initial DCW/(g/g) 0.096 0.065 0.049 0.16 0.28
Final DCW/(g/L) 121.5 120.7 122 122.6 123.9
Maximum PGL/(u/mL) 102 168 207 376 251.5
Total consumed methanol/(g/L) 276.3 289.2 268 469.3 643.9
Average PGL production rate on cell/(u/mL/g/L/h) 0.015 0.018 0.012 0.025 0.020
Yield of DCW on methanol/(g/g) 0.214 0.102 0 0.001 0.003
Yield of on methanol/(u/mL/g/L) 0.369 0.581 0.772 0.801 0.391
PGL productivity/(u/mL/h) 1.14 1.87 2.39 4.06 2.70
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5
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Note: 1) A and B were representative for initial DCW at 62.5 g/L and 90 g/L, respectively; and methanol concentration at 6 g/L; C, D, E were
representative for initial DCW at 122 g/L and methanol concentration at 6.0 g/L, 20.0 g/L, and 35.0 g/L, respectively.
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Table 2 Parameters in exponential fed-batch model
Parameters p(hh Yxss (g/g) Sk (g/L) S (g/L)
Set value 0.176 0.435 500 0.2
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Fig. 3 Effect of ratio between methanol and cell concentration

on PGL production, PGL productivity and PGL

production per cell

m PGL/100 EJ PGL productivity [ PGL production per cell
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Fig. 4 Time-course of recombinant P. pastoris growth
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phase using exponential feeding strategy
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, 20 g/L;
2) (8~90 h) 9.7
mL/h 20 g/L; (3)
(90 h ), DO , 2 mL/h
, PGL 5
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4.34 u/mL/h
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Fig. 5 Time-course of PGL production under a proposed
methanol-fed control profile
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