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Mining and Characterization of Glutamate Decarboxylase Gene for Whole
Cell Preparation of y—Aminobutyric Acid

FENG Xiao, CHI Huibing, MENG Fangiang, LU Zhaoxin, ZHU Ping, LYU Fengxia’
(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract. y-Gminobutyric acid is an important biologically active factor, which is synthesized
though the decarboxylation of L-glutamic acid by glutamate decarboxylase (GAD). The author firstly
cloned and expressed the glutamate decarboxylase-encoding gene from Saccharomyces cerevisiae in
E. coli. The specific activity of the recombinant SCGAD purified by affinity chromatography reached
a maximum value of 66.55 U/mg. Further enzymatic property analysis results indicated that SCGAD
exhibited an optimum reaction temperature of 60 ‘C, an optimum reaction pH of 4.0, excellent
stability in the range of 30~50 C and pH 4.0~9.0, and the value of 14.28 mmol/L for kinetic constant
K., indicating ScCGAD of a good affinity to L-glutamic acid. Finally, through the investigation of the
optimal conditions for GABA preparation by whole-cell catalysis using ScGAD, the highest
generation efficiency of GABA was achieved at the conditions of 60 ‘C and pH 4.0. On this basis,
100 mmol/L of the substrate (sodium L-glutamate) could be converted to 35.9 g/(g-h) of GABA
through whole-cell catalysis. This study provides a basis for efficient production of GABA.
Keywords: glutamate decarboxylase,y-aminobutyric acid, characterization, whole cell catalysis
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1.2 BRI B GAD w94 %2 KB4 ok
pET-21a(+)-GAD ¥ A& ik1i F E.coil BL21(DE3)
AZ ML SR E IR E S A 100 pg/mL &R
HRRM LB BRI T 37 CHEIRIE R T
TR FE 10~12 h, FRER VR K G T LB AR BE 57
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CH M ZAR T H0N 15%), I IR AT F
AR 2 T Akt F2 )
122 s H A T DR O 1%1
AR A LB MRS SR (5 100 pg/mL &
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TH
1.2.3 ScGAD B 7& Hml & BN AKZR A 500 pL,
Horb 490 WL MR 2% vh 3 (0.2 mmol/L [ &R -2,
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min 21k SO, SR FH e OB €8 335 12 00 2 5 I A
) GABA 19 & &t o 76 2 S5 T B o B 2B B 1
pwmol GABA i (A & LA 1 A% J1 547 (U)
1.2.4 ScGAD # 4L B & & R R FHh N £k
K& A AR RARES , M NioE fZ Pk k1744
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R 5 11% e I FE Vo H 0.59 mmol/(L-min) .
*RA 108~ 2.3 L£Y9MHE GABA MEERHFRSR
Ca’ D26 23.1 PLP R JEstAmiaH & GABA #9% v PLP
- e {4 B T 5 0 L~ R 2 4 T A Schifl g
. 0h5ad 00 i, S T DGR SRR 12109 35 68, DA
o2 Py 7 2 5 it 2 S 07 8 RT3 ) 25 58 PLP X GAD i1k
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Fig. 8 Effects of pH on the production of GABA in whole
cells by ScGAD
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Fig. 9 Effects of temperature on the production of GABA
in whole cells by ScGAD
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mmol/L) (& ZFSE4¥ GAD,K,, A 22.36 mmol/L)™!
DL A W ok JR GAD (8 FLFF T CGMCC1306
GAD,K,, "4 63.70 mmol/L)™, i ,ScGAD Mk K
PR, ARASWE R &S Tk R oK, LR
GABA 1 Tl A= 7= A H R 0 i Y 1

34, E NS FER IR B GAD il % GABA
WA ST, 220 NFL IR B 42 4 21— Fh 25 20 8
Rl LsGAD, HAERIN 6 o/L 1 L-A &AM )5 ,24 h
BEAL RN T 589, HH R 2 A Y LA 1R SR IR Y
S MR R I TPGAD HE17T T Rk MLk, 76 5 L K %
R Z 4k 24 b, A GABA 204 g/L, 55 4bRik 5
97.929%"", E35 i i 4 41 ML i 2 GABA By id 451
5% & B, ScGAD MFcE Ak pH y 4.0, 3% 5 H A
W 58 & 72 9 19 H At R U5 9 GAD 1Y BIF 5% 45 S —
L ScGAD Feid M1 I BN 60 °C 1M Yang 55 4
TE 174 M A R AT DA R 11 G S 3 A A TRLEE Ol 55 Y,
XA RESE T GAD A9 R IEAS ) H vk o K AR A T
ScGAD JZ R R HEin 0.06 mmol/L. PLP 7] 45 2 &
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B3R SRR BLA MR W 0 IR R A ) & y- AR T B 49 B R

= GABA B B | 3k 55 4 R Y i WF SRR — R R — B R T R S AT R RN
B TERIE LA TR GABA AR AR I8 IRR DU A HEANELS 1A AL A 5%, ] B 5 i
35.9 ¢/(g-h), LR 2.5 h AL Mk 2 i GABA, 3 ¥ B 4 T L AR A AR S CH Tl B A AL
AL IRk F] T 99% ,GABA JF & W FE A F) 10.3 /L,
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