19 2 Vol.19 No.2
2003 3 Chinese Journal of Biotechnology March 2003
o-
M
100850
a- a- 5L
a- 4 L 0.4 L pPICOK-Gal/GS115
3.5L 2.1 gL
41% B
o B 0 o
o
Q78 A 1000-3061 2003 02-0223-04
a- EC3.2.1.22 37°C 1h 4 -
a- ! pH 9.8 OD 45 a-
a- Sigma FE. coli a-
B—~0 lu o-
e | pmol/.  PNPG
DR 1.2.2 -70C o
@« pPIC9K-Gal/GS115 100 mL BMGY
@« cDNA Invitrogen Mannual 30°C 18h
Y * ODgy 2.0~6.0 4L
S L Invitrogen mannual
=0 30°C pH5.0 DO,
1 30% ODgy
1.1 70% 50% 2 ml/min
BIOSTAT CT-5 10k 2h
Millipore AKTA FPLC HiTrap SP 28
) aD- 20%
Boehringer Mannheim Oxoid
Sigma 1.2.3
A B o SDS-PAGE o- BCA Pro-
pPICIK-Gal/GS115 67 tein Assay Kit Pierce
1.2 o
1.2.1 o - a-D- 1.2.4 o
PNPG 0.2 mol/L. 0.1 mol/L 8kD - 17.6 mmol/L 2.4 mmol/L
1. 25mmol/L. pH 3.8
2002-09-12 2002-12-27
* Tel 86-10-66931545 Fax 86-10-68151816 E-mail gaox@nic.bmi.ac.cn

© HERFRHEDIH R TS 9RiE R

http://journals. im. ac. cn



224 19
HiTrap SP 300 - —4— Wet weight 114
Sl _ 550 L —m— Activity 112
0.45pm 5 ml/min §9 20 b 110
8% 40% VIV 1mol/L NaCl - 2 182
‘5 150 E
T 14
1.2.5 o o PCS or 12
58.0 mmol/L. Na, HPO, 21.0 mmol/L 77mmol/T, NaCl 0% 0 20 0 20
PEG20 000 t/h
4°C 1 -
@ Fig. 1 Cell growth and the production of
pH a-galactosidase during fermentation
1.2.6 B B
1 220 ¢/LL
PCS 3 70%
48h
a- 100u/mL 26°C 3~4h
28C a-
A B B
-
72h
2 2.1g/L o
36u/ml.
2.1 o-
2.2 o-
ODgyy =4 1:10
20mmol/L. pH 3.8 - Hi-
30°C
Trap SP 8%
Imol/L. NaCl NaCl 40%
2a
1
1 o-
Table 1 Purification of a-galactosidase from fermentation medium
Total volume Enzyme activity Total activity Protein concentration Specific activity Recovery
/L / u/mL /u / mg/mL / u/mg /%
Fermentation medium 3.50 36 126 000 2.1 17.2
Ultrafiltrate 0.50 179 89 500 8.6 20.8 71.0
Cation-exchange 0.70 87 60 900 2.5 34.8 48.3
Concentrate 0.07 750 52 500 20.9 35.9 41.7
JR— ‘;ImTZ — 3 b a- SDS-PAGE 2b
ﬂ(Mj
e 0. 275
— -
) mmol/L 0.39 mmol/L 3
| pH pH 6.5
0 20 40 60 80 100 120 140 -
V/mL 37°C
2.3 o- B—O
2 a-
Fig. 2 Purification of a-galactosidase a- B
a. Cation exchange chromatography 100uw/mlL, B

b.SDS-PAGE of a-galactosidase stained with silver
1. Fermentation medium
2. Fraction with a-galactosidase activity 40% 1mol/L NaCl
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Fermentation and Purification of Recombinant a-Galactosidase

from Pichia pastoris

GAO Xin®  YANG Jun LI Su-Bo

LIU Ze-Peng ZHANG Yang-Pei

Beijing Institute of Transfusion Medicine  Beijing 100850  China

Abstract In order to obtain an adequate supply of a-galactosidase for research and practical use the fermentation purification

and identification of the recombinant coffee bean a-galactosidase were carried out. Baffled flasks containing 100mL. BMGY were

inoculated with the pPICIK-Gal/GS115 strain and allowed to grow at 30°C 250 ~ 300r/min until a maximum optical density at
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600nm ODgy, between?2.0 to 6.0 was attained. Entire 400mL seed culture was transferred aseptically to the 5-liter fermenter

which contained 4 liter sterilized basal salts medium and 4% glycerol. The batch culture grew at 30°C pH 5.0 until the glycerol
was completely consumed and a glycerol feed was initiated to increase the cell biomass prior to induction with methanol. The
culture was centrifuged at 8000 x g and the supernatant was collected. Following ultrafiltration the retentate was balanced in
20mmol/L sodium formicate buffer pH 3.8 and loaded onto a cation-exchange column HiTrap SP. The column was washed with
the same buffer and bound proteins were eluted with 1mol/L. NaCl. The fractions containing recombinant a-galactosidase were
pooled and concentrated with PEG20 000. Subsequently the biochemical properties of the enzyme were determined with typical
methods. At last the fresh human blood A and B erythrocytes were incubated with the purified a-galactosidase at 26°C for 2 ~
4 hours. Hemagglutinins were assayed by the standard method. After an elapsed fermentation times EFT of 18h the fed-batch
phase was initiated to increase the cell biomass. A cellular yield of nearly 200 g/liter wet cells was achieved when induction was
initiated. 72h later the a-galactosidase activity against artificial substrate PNPG ~ PNP-a-galactopyranoside —achieved 36 000u
per liter culture. The crude fementation supernatant contained few impurities as detected by SDS-PAGE. The supernatant was
purified by cation-exchange chromatography the target a-galactosidase was eluted with 40% 1mol/L. NaCl and showed a 41kD
band on SDS-PAGE. After concentration the final recovery was about 41 % . The Michaelis constant of the recombinant a-galac-
tosidase was determined as 0.275 mmol/L.  which slightly lower than the nature enzyme and suggested a higher affinity with spe-
cific substrate. When human blood type B erythrocytes pretreated with 100u/mL recombinant a-galactosidase reacted with bood
type B antiserum no hemagglutination occurred. This suggested that the B antigens had been removed by the enzyme successful -
ly. These results demonstrated that the recombinant o-galactosidase could be produced in large — scale and made it possible to

explore the application of a-galactosidase in more fields.
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