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1.1.2 MD YDP BMGY YNB

Invitrogen Pichia pastoris Expression Kit

Basal salts BS ° 26.7mL 85% H;PO,
0.93g CaSO; 7H,0 18.2g K,S0, 14.9g MgSO; 7H,0
4.13g KOH 100mL 20 x YNB 4ml/L
PTM1 40g SmL

PTM1 _ 1L 6.0g CuSO; 5SH,0 0.08g Nal 3.0g
MnSO, 7H,0 0.2g Na,MoO,- 2H,0 0.02g H;BO,

0.5g CaSO,- 2H,0 0.5g CoCl, 20g ZnCl, 65.0g
FeSO; 7H,0 0.2g Sml
1.2
1.2.1 P . pastoris Invitrogen
Pichia pastoris Expression Kit Pichia
Fermentation Guideline
1.2.2 DAAO/KM71 Sal 1
pPIC3.5k/DAAO
P . pastoris Km71
MD 30C 2~3d
pPIC3.5k
1.2.3
GenBank
750019
5’ 5'-GGATCCATGGCTAAAATCGTTGT-3" 3’
5'-GAATTCGTTGATGGGAG GTAA-3’ PCR

1.2.4 SDS-PAGE 5% 10%

100pL.  100pL

Smin 20
1.2.5 DAAO ’
100pL. 5 mL D-
37C 30min
10 1mL 0.4mL 2 4-
10min 1.5mL 3mol/L. NaOH 15min
Ass 1 pmol
1 DAAO

1.2.6

pPD27 YDP 30°C 2d
30mL BMGY  250mL 30°C 220r/
min 24h 5% 40mL BS
36h 40mL
24h
0.5%
1.2.7 14L
1 30°C pH6.0 DO
35% 200 ~ 800 r/min
40mL BMGY
24h 5%
12 40mL BMGY 12 ~ 13h
2 NBS BIO F110 14L
6L pH 1.0~1.5
30C 30% pH 6.0
8% ~ 10%
pH 10%
800r/min 20 ~ 22h
25 ~ 30mlL/h 50% 4 ~ 5h
DO 35% pH 6
DAAO
1.2.8 DAAO DL-
L- 3 0.2mol/L
4°C 2ml,
50mL 50mmol/I.  DL- 50mmol/L

pH 8.5 37°C 280r/min
1h

2 4- HPLC L-

1.2.9 HPLC !

Water HPLC Hamilton 15e¢m %
4.5mm 20mmol/L pH 4 : =3:
1 1.0mL/min 214nm

1-
50mmol/L pH 8.5 Img/mL

20°C JASCO P-1020 Polarimeter

2

2.1 DAAO/KM71
pPIC3.5k/DAAO
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60 KM71/DAAO DAAO
PDK13 4% pH
2.2 PCR 6 4% 36h
PCR PCR 1% DNA 1 2.4.1 PDK13 PD27
1.3kb DNA DAAO DAAO PDK13 PD27
DNA 1.26kb 30°C 220r/min 36h
2 3 3 PDK13 Mu:®
) DAAO 24h 1500 IU/L
' DAAO 30h 36h

o PDG27 Mut* DAAO 6h 1600

— 1000 IU/L DAAO 24h

— 750

— 500
3 3000
5 2500
S 2000
£ 1500
S 1000
S 500

1 PCR § % 6 12 24 30 36 48

Fig.1 PCR analysis of recombinant strain
1 PCR product of positive recombinants
2 DNA ladder DL-2000 3 PCR product of control strain

1 2 3 4

kD

——O7

o ' —66

— R (3
- y
-

- i — 31

i

2 SDS-PAGE

Fig.2 SDS-PAGE analysis of recombinant DAAO
1 PD27 2 PDKI3 3 protein from pPIC3.5k/KM71

4 molecular-mass marker

2.3 DAAO SDS-PAGE
SDS-PAGE
2 43kD
DAAO ’

PDK13 33
[U/mg PD27 32
IU/mg
2.4

250mL 30°C 220r/min

PDK13  PD27

pH

Induction time/h

3 DAAO
Fig.3  Effect of induction time on DAAO expression
HPDKI2 @PD27

3000

2500

2000

1500

IOOO L L L ]

20 30 40 50 60
Medium volume/mL

DAAO activity/(TU/L)

4 DAAO
Fig.4  Effect of volume on DAAO expression
HEPDKI13 @PD27

2.4.2 PDK13  PD27 DAAO
250mL
4 PDK13
20ml.  50mL DAAO
50mL DAAO 50mL
PD27 30mL
DAAO DAAO
PD27
PDK13
2.4.3 DAAO
Ago 20
Aew
PDK13 36h PD27 24h
1
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1 DAAO IU/mL
Table 1 Effect of the cell densities and methanol concentration on DAAO activity IU/mL
PD27 PDK13
Methanol concentration/ ml/L Methanol concentration/ ml/L
Ago 0.25 0.5 1.0 1.5 0.25 0.5 1.0 1.5
10 1514.8 1414.3 1370.1 1010.2 nd nd nd nd
20 1641.6 2362.1 2040.5 1944.7 1758.4 2413.0 2011.1 1963.6
40 1629.0 1666.9 1951.0 1509.0 1891.0 2017.3 2755.0 2528.7
60 nd nd nd nd 1430.1 1928.9 1998.4 1546.9
1 pPD27 Agp = 20 10h PD27 11h
0.5% DAAO Agn 10 40 8463 IU/L 178¢/L
PDK13 Agp =40 1% PDK13 21h 10140 TU/L
DAAO 182g/L.
30001U/L *° 110 1U/g °
1 PD27 10
20 DAAO 4 pH

150/ Ao 118/Agy  Age 40 60 DAAO
PDKI3 Ay 20 40 DAAO

14% 50 10
U Ao 40 60
DAAO
DAAO —_
—
2
=
£
PDK13  Mut® PD27 c W . .
N < 0 6 10 11 12 13 18 20 21 23
Muz Q Induction time/h
5 DAAO
1 Fig.5 Effect of induction time on DAAO
DAAO expression in 141 fermentor
HPD27 @PDKI3
09 r 1 )
08
0.7 |
PDK13 pPD27 06|
2700 TU/L 2500 IU/L H 0.5
2.5 PDK13 <0
PD27  DAAO 02} 5
Do 90% oLt '
DO 35% °s 5 15 25
t/min
22h 0% 4~3h 6 DAAO DI HPLC
th Fig.6  HPLC analysis of reaction products
catalysed by DAAO
DO 35% DAAO Peakl phenyalanine Peak2 phenylpyruvate
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2.6 DAAO DL-
1.2.8 DAAO DL-
3h DAAO DL-
HPLC o« L
2 6 DAAO CPC
2 DAA
0 GL-7ACA
Table 2 Optical rotation of amino acid solution
. . DAAO
incubated with crude DAAO
DAAO
Sample Special rotation/ °©
Standard amino acid solution
L-Phenylalanine -31.9 REFERENCES
DL- Phenylalanine 0

After incubation with crude DAAO

reaction solution -31.5
2 DL-
DAAO L-
HPLC 1
DL - 2
DAAO D-
1-
3
KM71 GS115
KM71 AOX1 Mut®
GS115 His4 DNA
AOX1 Mut*
Mut®
Mut*
Mut®
Mut*
60 90%
34
DAAO
DAAO D-
a-
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Compared D-amino Acid Oxidase Expression in Different Pichia pastoris Host Strains

FENG Mei-Qing' *  HUANG Hai' SHI Xun-Long' YU Zhi-Liang® YUAN Zhong-Yi**  ZHOU Pei' "
U Fudan University Shanghai 200032  China
2 Institute of Biochemisiry and Cell Biology ~Shanghai Institute for Biological Sciences ~ Chinese Acadmy of Sciences Shanghai 200031 China
3 Hebei Science and Technology University ~ Shijiazhuang 050018 China

Abstract To compare the DAAO expression level in different Pichia pastoris host strains the gene encoding DAAO from Trigo-
nopsis variabilis was cloned into plasmid pPIC3.5k and then transformed into P. pastoris GS115 and KM71 respectively. The
positive transformants PDK13 Mut® and PD27 Mut*  were obtained by PCR analysis. Their optimal and different expression
conditions were investigated. To compare with PD27  PDK13 was determined to poss a slower consumption of methanol a longer
induction time a lower oxygen request and apparently higher expression of DAAO . The highest expression levels were reached
up to 2700 2500 IU/L in shaking flask and 10140 8463.5 IU/L in fermentor respectively. The over-expression of DAAO can
meet its large demand for production of 7-ACA  a-keto acid and L-amino acid. In addition the phenylpyruvate and L-phenylala-
nine were obtained by crude DAAO reacting with DL-phenylalanine at 37°C for 3h.

Key words D-amino acid oxidation Pichia pastoris  different host strain expression bioconversion DL-phenylalanine
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