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Comparative Study on the Properties of Glutamic Acid
Decarboxylase from Flat Pea

Mu Xiaomin Yang Xiaohe Wu Xianrong Shen Liming
(College of Biology,CAU)

Abstract Glutamic acid decarboxylase (GAD) from Lathyrus sylvestris L. ({flat pea) was a
dimer of 140 kD by sephacryl S200 gel filtration and subunits were identical with molecular
weight 70 kD by SDS-PAGE. Determination of N-terminal amino acid by DNS method and
polyamide thin-layer chromatography technique revealed only one a-dansyl amino acid: ala-
nine. Amino acid composition of GAD from {flat pea was also determined. The percentage of
a-helix , 3-sheet and random coil of the enzyme examined by circular dichroism (CD) spectrum
analysis were 34. 48%, 33.24%, 32. 28% ,respectively,indicating typical feature of glubu-
lin. It was showed that the maximum ultraviolet absorbance was at 278 nm. The GAD from
flat pea was specific for L-glutamate and could not decarboxylate other amino acids tested,
such as Asp. The optimum pH value of the enzyme was 5. 4, which was lower than those
from other sources. The optimum temperature was 40°C which was much higher than other
GADs. Km value of the enzyme for L-glutamate was 1. 62X 10 *mol<L™!, which was similar
to those of GAD from human and rat brain, and was quite lower than those from other plant
species. Flat pea GAD was similar to those from human and rat brain but quite different
from GADs of other plant species. GAD from flat pea might be in an evolution position
which is less advanced than animal GADs but more advanced than other plant GADs.

Key words flat pea (Lathyrus sylvestris L. ); glutamic acid decarboxylase; property;
comparison
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2 H BRI #: B (glutmic acid decarboxylase, GAD) " VZ 43 i T-AE W (& 1N , 4k 45 & B6 i %
AR T-BETR. "EETREFEIVYTRHERENN —FHRREENHLSER. EF
WY, -EETRIES SHY BB NY,GAD B H 5P FRE N H iR
M EKEFEIMES ., BT, BRSNS ARS8 GAD B8 KB, S HMERE TN
AR TR TN TREHEYN GADBIRARL. BRIRMERE MoKEMMA HE%ED
BULFMHEY GAD WA BFHERYS, RA DR EN GAD B4k, RAITAEEZI# T 4
H B G (Lathyrus sylvestris L. flat pea), BENRERBREFREHR TR, MEAB. ETER
EHitm#, M, ROEXEFNRUE THRER GAD F#5, XM EEESHKAE ILE TR
BENTTREA —EXR. X THAELEST GAD 4L B B CIRE™ A SCHE THL ILE T GAD
BIPE R S H MOk IE A GAD MBI RE R,

1 #HE5FE

MR MELBTHRRAPERLERFRZERAGIMRIEN 2 FidMEILES, LKB
Bromma % £ %8 4b W 4% B8 3h & 38 4 W £ 2% M1 vk #5 . Pharmacia 500 FPLC % %t . Shimadzu
UV-240 73 X )6 BE 3. JASCO J500 B — 3% 4%, A 57 835-50 HEM A s 4 H1i. AN A
DEAE-Sepharose FF #I Sephacryl S300 ¥ .Mono Q Tl %5+ (Pharmacia J= &) . 73 45 Bt Bz .
B U Ha Bt SDS . TEMED ., PH B 5 . 8% BR it W B F1 4% & B8 (Sigma 7= &), AR A H
FEar i

G FEWE LA SDS-PAGE I E GAD &4 T/, S BKRKE 10%, @b,
Sephacryl S200 ¥ i U B . B F A 84 FE R B (Kav) , U E GAD M RR 5+ FE™.

N-RumilE AP B S BB R AR E GAD 9 N-K ¥, # 350 pl. 4
L) GAD (0. 5 mg -mL™ D MAFBWEIEMIT 150 CKME 4 h, A 700 pL BHE KR,
B 600 pL FEER B3I T EERA R .

e B L s GAD W [0. 1 pg-mL ¥ T Tris-HCl(pH7. 0) 72 — &% b
Wi & 200~300 nm A9 SMR K CD %, B St 642 1 mm, A& 800 pL, R Chen FIYJH L,
MR SR FiTEBES F9 - BIE.S-IT &M St AT 5 E 4 b, 72 8 58 6L B It
EER, UAHREZ il BB, e KK E 200~350 nm,

BEiE S E  GAD BiE i E LIS EBRNEY , i AR L% B (PLP) AR BE T, A
ERAFNSWMNBRAEREERBREEERREAR SR> 72X TRV E. vl
GAP B 1 E R RAER A 1 mL, &4 T 584> : 50 mmol - L™ Na,HPO,/NaH,PO, (pH
5.8),10 mmol+L 7! Glu, 0.2 mmol-L~* PLP, 2 mmol ‘L' i #¥HEE(DTT),2 pg mL~'ff
A, RMBE 37 C,KNBTE 30 min, B AR E ¥ CE (1317 %i# 17 .

2 HR

2.1 HFR

M 1 SDS-PAGE B R, L4 T B S5 oy B XS 5F B SR fE I, W48 AR AE LB
GAD BT 24> F 8% 70 kD, £ Sephacryl S200 BEBE A 18, Bt A A B R B HTE B S F
BN 140kD(E 2). RPZMEHR 2 MATENRN - BEES, S FREMARK BB
GAD (4 FRBEE, T 5 H AR R GAD MAHEEGE.
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M 2 Sephacryl S200 ¥ B it i 3

. REH4LME GAD 89 4 F & (kD)
M1 #HELRIEZARKARS 1. NES (160 000) 2. 4= 1 I &4 3% £ (67 000), 3.

A GREFREN B AR (25 000 5. BMEMMC3 700),

2.2 N-REME

FoAEd) GAD PHEmERAL . K KM MR, A N-KREERINEAR.5
AR 7 U A9 GAD — 3,
2.3 RERMER

WAL GAD KBS S M A 2050t (00 WM L (8 1), HoA S BB Fk4E
REGADMAZHAERMME TSI/ ANABRROBEZEL DAMER PRERORE
MHETREME, STFRAMY GAD WERAMN MMM, ok SH L.

Xl HELUNEAAPARRGCERUAMOAERAK

53 % N [€)]
e ﬁﬁi’zﬁtm‘ﬂ hFP . ﬁﬁ:\'?'fﬂxu
[P B % ) - 07
XN G ERER Y BN G ERERY REH SHRBRENY

Asp—+ Asn 104 8.5 118 10. 5 103 9.5
Thre 60 4.8 78 6.9 52 4.8
Ser 92 7.5 ¥4 7.3 74 6. 8
Glu+Gln 168 13. 8 138 12. 3 a1 8.4
Pro 80 6.7 34 3.0 56 5:2
Gly 180 14.7 o0 B. 0 86 7.9
Ala 106 8.7 93 8.3 55 9.1
Cys 22 1.7 19 1.7 23 2.1
Val 128 10. 5 68 6.0 73 6.7
Met 2 0.2 B 0.7 14 1.3
e 56 4.7 68 6.0 66 6. 1
Leu 124 10. 2 109 9.7 108 10. 1
Tyr 12 1.1 29 2.6 25 2.3
Phe 32 2.7 52 4.6 39 3.8
Lys 36 Al 68 6.0 86 7.8
His 12 1.0 12 1.0 35 50
Arg 4 0. 33 56 4.9 77 Tieed
Total 1 218 100 1122 100 1 083 100
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2.4 HiEFHR

MARA L G GAD Wm 5 X E — 613% (B ) M4 1L E S 5 GAD 7£ 207.5 nm #1
215 nm H— MV RA g, 2 I BRE B B FRE . IR IE Chen-Yang" W 5 vk, B HHLITE,
HINE Y GAD R4 o- T 5 34. 48%, B-IT & 5 33. 24 %, LNl & 32. 28% . &
IR BB H AR GAD 8§98 — 6% 00 B, S Lk 8,

KAk A AE ILE S GAD BT 200~350 nm AT L5 AR SR W, 4L
BT GAD RE RAKE A K SMRIEHE, 78 280 nm 4 B B R Uk, B KR UG K X
278 nm,

2.5 BEpH BEHNRERE

TEARL S 5 3 P BUR AR HE R B &4 . 7€ pH3~8 JEE N, AR MR i pH 1, L
EERAFANNINF=Y - BEETROERE, SRMEEE pHMER 5. 4, RHIKETHM
ERGILMHED I PR BERE pHEGE 2).

F2 TERFEASQHKARENMER LK
4y T8 kD

R R R e uE e REPH OB g oH i SR
Escherichia coli 300 5 — 3.8 0. 54 — [14]
Clostridium perfringens 290 - — 4.5 - - (6]
N} 140 67 Ala 0.8 1.28 - (3]
Claviceps purpurea — — — 5.3 17.4 - [6]
KR 140 67 Ala 7.0 1.10 — (3]
KER 260 — — 6.2 22.0 30 [4]
KER 310 - — 6.2 3.1 30 [4]
] B 2% ¥ i - — — 5.7 9.1 30 [5]
DRERE 91 43 — 5.8 5.6 37 (6]
PAELRS 140 70 Ala 5.4 1. 62 40 Present

work

FERT R AR HE BN A4 T 5 BRSO BE IR BBE » FH Y56 T 4 35 00 B8 I e 2 A B R U e AR X 1
J,RBEALBEZMT, RN REREN 40C, bIREMH Y GAD M EERE
BB (R 2.,

2.6 AREM \

R—EBMR, ERRKMNEET2HRR—E8E, B REAE,REHAZE 37C,
BT RRTHE W E RN SREZH  KELEEH GADS0CHERE L h, G NHET
% ,60 CHRFF 1 h,B§I5 T & ¥R, MAE GAD MR EHAREN,

2.7 BB Km &

BAE YR B, HREEIE W bR S AT B AR R N, BB B B W XS R =8 Y-
BETERMOERE B ELRE Lineweaver-Burk /E B, RIBXBIEATAERN Km &
H1.62X10°mol L™ (H 1), ZBPELECHAE. M BEMSLEFHEY GAD 1 Km B
(F D&, FIA K BN GAD ) Km fH#55E . ‘
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GABA  1/umol+(30 min)™*
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M3 HELRILEARMAEN B4 HEARKENRINEREY

B = K Lineweaver-Burk & ] % &

2.8 R BRI H A X EE S AR

HAEINES GAD it E LA MM PR, AR LB MR KE L, BE RAEEL
RITEBM% AR SRR 2,4- “ S TRRABIER . I 550 e 4747 9 S BE , FE A
EHMAZMEMEERERERNERN ™Y V-2 TR . SR EERC mmol L) B (0.12
mmol - L™ ") FIF AL (0. 4 mmol <L) =4 8095~ 100 %, B FETE 14 30 1 , 55 SCHR 08 i H Ak I8
) GAD —3(. BURZ B (3 mmol-L ™), “HHETE (12 mmol <L), K& E M (8 mmol -
L™, 5i# Z8E[0. 2% UARAEO IdHAILE T GAD BEHEBR B .

3 it

MNFEISHEEMEILED GAD WA FTEMSRE GAD M4 FESZHIE K, fKEE
R GAD B4 FEZHI BB, M AAR KR KBRS FEEAMR.

MEAERABRTEE MELELD GAD MEERAR P REHEARERN & EMAR
KKBM GAD FRERE GE . A ILE T GAD i N-RERMRBREINER, 50K
AR —3 . NER 2 ERKE HAENES GAD W Km HILEHNN DA ZE . X
Z A H R GAD # Km K, T 5 A MK BB GAD §9 Km {8 (% 3 AHIE,

L bt R 8, kA LU T8 GAD fE— Lo S5 4 A BT A0 A & K U B9 GAD 3., T
5E MY GAD ZHHB K, MXHIREE . GAD W#LE TES#L, SR REEEKN
GAD BB R BT, B AR im ek, MMM R R R4 T8, BRI .
HY B EYERFERIRK GAD 454 Rt FE iz R0 @Il siyEdd B TaEn
B HAENH GAD REEMNIHRIMEWEEH VAR TR SHRE, REEENAEEM.
BT LA R U ) GAD B340 8 B MR AE# B . MBI B & GAD RO 25 # Fodk FAIA
KB A @R ARMEHE, WHARAE ILE T GAD AR M AR EEF . BB TR ERE
HI#E L

MAINET GAD W BHE pHEN 5. 4, KT E M EMBEY A GAD BI&E pH 8,
MEAENEY GAD #) Km (HH B FE A HMHEY GAD B Km . KEERES T
SR H MY GAD MEGERE R R E A LB S 5 GAD M HABR Y 8 GAD M i,
B pH EEET BRI ELET. MBENBELRGT, MR ERBHE
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