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SDS-PAGE r/min 10min 8 000 r/min
10min pH 7.5 50 mmol/L Tris-HCl
NADPH NADH Sigma DTT EDTA 4 C 2
-70 C 60 mg
1.2 /mL French pressure cell press 18 000
1.2.1 Pa 2 4°C 10000 r/min 20
g/100mL 1 % 1 min
% NaCl 0.5 % pH7.0~7.2 32 C 36 h GDH DEAE-
2/100mL 1 % Hydrophibic
1 % NaCl 0.5 % 1% pH7.0~7.2 Interaction Chromatography HIC
GDH 8 % PAGE
2/100mL Cs Hy, Oy
H,0 2.5 K, HPO, 0.15 MgSO, 0.06 FeSO, 0.0005 1.2.5
MnS0, 0.0005 2.5 0.25 GDH-NADPH HPLC
pH7.0~7.2 0.1 MPa 20 min 2°C TSK-3000
10~12 h 10 mmol/L pH 6.8 30 C
C10-3 8 ~10h 0.5 ml/min 20 pL
1.2.2 3mL 1.33x10°°
mol/L - 0.15% 10" mol/L NH,Cl 1.67x 12 % SDS-PAGE 110 V
107 mol/L NAD P H
HITACHI U-3000 2
lem 340 nm
1min NAD P H 2.1
6.22 @«
1 NAD P H NH, *
NAD P H pmol/min NADPH NADH
1.2.3 Bradford NADPH 11.14 uw/mlL
NADH 2.72 u/mL
DEAE-
1.2.4 Souua 1~ NADH
NADPH
0.02% WIW 23 NADH GDH
20 ~ 26 NADPH
AKTA explorer 100 GDH 1 2
1 800
1 DEAE GDH
Table 1 GDH activities in DEAE-cellulose eluents
Tube number 2 3 20 22 23 24 25 26
GDH-NADH/ u/mL 0.712 1.163 - - - - -
GDH-NADPH/ u/mL - - 0.909 1.939 2.819 2.934 1.690 0.822 0.3125

© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



6 Sora 727
mAU
3000f ¢ |
i il GDH-NADH
2500 i 1Y/ 4r  —e—GDH-NADH
i —a— GDH-NADPH
2000( i ! =
T 23 ﬂ
1500f | 1! 2
[ 2
R =z 5k
1000} i1 1 g 52
T GDH-NADPH 2
S00F il 1 P i gl
Wi e N = '
TN T T TN ]
T 30 45 60 VARV . . . .
Tube number 0 5 10 15 20 25 30
Tube number
1 GDH DEAE-
Fig.1 Elution pattern of GDH from DEAE-cellulose column 2 GDH  DEAE-
Fig.2 GDH activities of eluent from DEAE-cellulose column
—280nm  -.-.--.- 215nm
—4— GDH-NADH —E— GDH-NADPH
1 NADPH 3 HIC 37
280 nm 215 nm ~43 2mL
G-200
2 1 12
Sor14 GDH NADH ~17 4 12
NADPH ~16
NADPH 1
GDH 3-° DEAE- HIC Super-
GDH GDH dax G-200
NADPH GDH PAGE
NADH GDH
. S GDH 2.4 NADPH
2.2 NADPH HPLC
188kD 5 SDS-
DEAE 20 ~ 26 PEG  PAGE 32kD
20 000 SmL 6 6
GDH
3
37 ~43
1 GDH-NADPH
Table 1 Purification of GDH-NADPH from Corynebacterium glutamicum S,
S Total protein Total activity Specific activity Purification Recovery
1
P /mg /u / u/mg fold 1%
Cell-free extract 253.4 880 3.47 1 100
DEAE-cellulose 18.8 483 25.71 7.41 54.9
HIC 1.7 225 129.33 37.27 25.6
G-200 0.45 112.5 248.16 71.52 12.8
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Purification and Characterization of Glutamate Dehydrogenase

from Corynebacterium glutamicum So;14

WANG Yan' > SONG Xiang'  YANG Ping-Ping DUAN Zuo-Ying' MAO Zhong-Gui' "
School of Biotechnology — Southern Yangtze University ~ the Key Laboratory of Industry Biotechnology —Ministry of Education Wuxi 214036  China

2

1

Department of Food Engineering  the Light-industry Institute of Shandong  Jinan 250100 China

Abstract Glutamate dehydrogenase GDH is a key enzyme in the biosynthesis of glutamate. The GDHs from Corynebacterium
glutamicum Sy;;4 the most commonly used strain in glutamate fermentation were purified and their molecular structures and
properties characterized. The coenzymes were also studied in the hope to increase glutamate production. Cells were harvested at
mid-exponential phase by centrifugation and washed with Tris-HCI buffer containing DTT and EDTA pH 7.5 . The cells were
then disrupted using a French pressure cell press and the supernatant was collected by centrifugation. The extract was concentrat-
ed by 70-fold using the AKTA-100 FPLC system employing a DEAE-cellulose ion exchange column a hydrophobic interaction
chromatography HIC and Sephadex G-200 gel filtration. The purified extracts contained NADPH-dependent GDH and NADH-
dependent GDH. Both of the enzymes were highly specific for the coenzymes. The molecular masses of the NADPH-dependent
GDH and its subunit were 188kD and 32kD respectively suggesting the enzyme is a homo-hexamer. Our data reported for the
first time the presence of NADH- dependent GDH in Corynebacterium glutamicum Sy;;4 similar to other microorganisms contain-
ing both GDHs. The NADPH-dependent and NADH-dependent GDH in Corynebacterium glutamicum Sg;4 may participate in the
assimilation and dissimilation of ammonia respectively. The absorptions of NADPH-dependent GDH was very weak at 280nm but

very high at 215nm  suggesting a low phenylalanine and tyrosine content in the enzyme.

Key words Glutamate dehydrogenase GDH  Corynebacteriumn glutamicum enzyme purification  NADPH NADH
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