R

HIRCEVEIPEE T 2EROFEAZLE L TEEIC
OB xR

&R GABA §REBERICOWLT
BRI EH A2 b 28 YV B Th D, 2D EEBY MRS A MR
AL D 55 AL OS Y, BN TRE % EEDMOMIL L ITELRY, MEVWEREZ LD,

HOMEDEEZRONIED. €I T, BROM BEOMREMINE & X2 - TR L) EGTEAET S
AR WIS 52 8T, EEShIMEOES TR S 5. P OREERNE O A 2 5 fikEfnE

a2 bA—VTEL. THATY v IR T 1 — WEDH S A, b ) —H oS I 5
KNy 77 320 Tchsr). Lrl, B LT\ B2y X7 i Z - S

TR A HIMT 2 TERIEILICOEET B, % +5. :@%E%&ﬁﬁﬁﬁﬁibé’kTWﬁ
AR I NDICE S TW v, AR BEMMEEEN L. GABA IZINHIEMF(EEY
DOYENVHERITHEL G2 TnbL I L), FE HofFLsh, 7I/VBTHLIIVY I V%
DOBEREEICLEGT L2 LD AH 9. RGN BRkET A2 ETEONDT I /BETHSL (1),

THLNEERE, FRICZDEIREITHS. FHED CORISICES T BRIV Y I VBT IVR
BEEEEI L PO — LT B I LT, ZOBEN ¥ 5 —% (GAD) &R, GABA Z#EAEIZA
RAEAL S 25t COEBERICRE DS H L. £D F v F v U ANRIZEZRTH S GABA, & GABA,,
RS, & VO EEEER T R A 5, G-% v X7 B2 3KTdH B GABA, D3HI S
&) FEERMEE L2, nTwsb

O H*

GAD
N — = =¥ ELH \/\/”\
OH -~ * y—
co,
o OH

L-Glu Pyridoxal 5’-phosphate (PLP) GABA

[ Excitatory neurotransmitter ] [ Inhibitry neurotransmitter ]

Isoforms

B GABAergic neuron

Human

Mouse
Rat

Pig

GADG67
GAD65
(Cytoplasm) (Synaptic
terminals)

Cow

S.cerevisiae

A. oryzae
Rice

mle|=m|Lwininin

1. GAD OfEG:, 74V 7+ — 4, HlBABTEEOE L O

TR RFBERIR - ARSI
55 351 mntkiL# 7 7 76l (SHTC4 9 A 7T H) il
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Structures of GAD6S and GAD67

Primary structures
PLP

Crystal structures
(N-terminal truncated)

GAD6S
N

| Homology : 20% I

N NS

| Homology : 70% |

GAp67| [

N-terminal truncated GAD

Brown: GAD65

Active

| Green: GAD67

CAterminal domains

Chu, W. C. and Metzler, D. E. (1994)
Arch. Biochem. Biophys. 313, 287-295

( \f N\
‘H 1T ]

B | ”

.7 J J

Isoform specific action ??  Catalytic action ??

K2 GAD 7 AV 74 —LDEWN

Fenalti, G. et al. (2007)
Nat. Struct. Mol. Biol. 14, 280-286

]

Importance of N-terminal region
® | of GADG5 and GAD67

73 BRECHNIE N K v 5 38 o0 AH R 14

RS zEL WD (L), NKim 100 e RIBS LR Y 23y
B ) (it e L, M (A XA LETH 5.

2 A

ESEEI O GAD I3 B O BT DFAEDH]
SDNIRY, ENENFNOY 2oy B REY & AK
T5. BETEDOT A ZDENLY, GAD65
& GADG7 LWV ) T AV 7+ —LIZXKBIENA.
J v 7T b e BIEFRIBEE2~ T 2O
FeL ), GADG6S HBInT % Kk S5 Lg% I
LI L, GADOT #ifn T2 RESED L 1d

U BB D CART CIETT 5 2 L%
BLTws., ZHiZL), GAD7A YV 7+ —24
VI CALS RO & ikl 5 2 25, il 4 D&l 24 -
TWA I WD, T, T HEL R
HEEZOLNDLY, ZIUL/ v 74 =7 ADN
FECTH S M7 o 72, GADGS A% K I o JHkr
IZRTEIL L, GAD67 IZMBEICHET 5. &9

Circumvallate papilla

t
back

Sagittal section

o’
“
front§
Only one circumvallate

papilla on mouse tongue. Tasta1Bud

Brain

Vallate papila

“Light” Cells

— -y

3. GAD ORTEME EETFUE~ Y A3 GAD67 #EIn T wiktadtsy > 737 8 (GFP) T
BEHR 720 (L FlEd SR L Twa). 7 ZA0EOHFHILFHIFFRMNIC
5P (). 4 EoMIE RT-PCR T, mRNA OFBIk 2R, LB IR
APEELTVDEY, ZOPTIHIEIIZERLTWwL ZEdfilg~—7—5 X7
HosBikalTHl (5T).
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Z 2T, HFEROMLYAT GAD6T 1|2 w2
52528 Bz, GABA £E=E%
WS 228X, FFEEO LD GADET illE~
OREL, HERE L THHRNOR R FEL L <
B L7z (X5). &FFEAHRS L I3 HBR

& RAHC S AUL + AR, 55 < AU P & L7z

ZOFER, HIERTIZHBIBERIE AN D> 7255,
IR CIXIEOMBEBIRDGED 57z, ZofEFR L

D, GAD67 it & itk & & 2 FkHmh P,
Z DORERI,

IRREERIC O BIG 5 2 EAVRE T2,
GABA 78 [A s ICB5 3 2Rtk x R $
LDOT, TNTTHFLANLVTHIATE Lh o7z
(XD | %0 F O LNV TR T & 5 %012
oz TIE LW LEEZ TV, ZOBRIE,
2011 4\ HERTES 4845067 5 [HEPRIE IR 7B X
OHRMIEEF ] & L CHERIIRRT 52 LA TE
7.

HIER DR

GAD67 DIRE TOJRAEAL, E~WORsr & L
TE 52 5N DHFFRNIERI R AT 51
BT LY, BURAAICHBIT A EEREICF v L
YIUTHIERERT
R R L1, BEORDY TS, Lwv)

DX, WIERTH 5.

LTI, BEOREZEO T, WMo LA
BRI THALHEREHH L2 HFFRICS
H5, LwHZETHL. fEk AEOEERES
T&, UTHRENIEDL. B LS HEEDNS
DTH5D. WHEITET TV, Lnw)ZET, HR
BB LETLH-BI2E > T, EROBEZ
SR SN, BIMETIEOA2), Btk
TIREMOEHEIZL 2 ) v, FIEEOBW
L3O EIRAMEERIZTTRL, h<L b
DIEFFIZBWTHEELZRETH ), £ IIZHEKT
EDLTLIIKELIERPELER S,

FIT, WISV EEIE Y -2 EL (K
6)°. WORLBEHOL Y EIIHbN L &
(Normal) & Zo¥pofEiE+ 27 3 v FgE/ V)
LTy REo 7z Ny EIEL IO R — A
N=A) =%/, 7IVORMEIZZ I VD
B (B L—BR) 2 FEALEERWEKL NV E L
7. FOREE, WiE/ N2 Tl Normal & [F&DL
DFHMi %572, /2, vr—CbREAMOREE L
ERERBR CREi 2 L 72453, /80 & AARICIE v
F—TOBmVEHEi & 1572, B4 BBk CdE S
YEMELEZ A, invitro DR THES R
GAD67 Ik & $5mk & D IE DI & [71%5: 2 AHBI B
RIS L o7z, ZOMHE LT, U R

(3) Effect of the taste sensation by the food extracts which affected GAD67 activity

1) Sweet taste

2) Salty taste

3)Effect of the endogenous

p—- ®GAD67(n=15) 800 GADG67(n=15) GABA in the extracted samples
@ i
g | £ |
g 600 ° [. 9 &4 ‘ Characteristics of food extracts\
i3
% 400 oo g .
: . e
% 200 5 ‘ Samples Dry weight _GABA phrt of plant used
% % %' - | pH = T .
anise 53 32 0.29 seed
s 00 P .%' ® 8 basil 64 33~48| 044 leat
§ | 0 00 - celery 75 66 1.70 setm and leaf
£ -20.0 % cumin 6.0 25~32| 044 seed
o [ 1] 200 - ginger 6.0 25~33 0.96 rhotand rhizome
2 400 y =(0.2451x + 17.732 £ lemongrass 56  27~28 | 0.21
£ ) ; R? = 0.0846 © oolong mace 40 13 0.10 aril
£ 600 ' g 400 FRAMTICEE o B o ‘e o
£ [ 2 ore.gano [) R?=0.6707 paprika 46 22~28 | 030 fruit
w -80.0 E 600 - parsley 53 40 0.24 leaf
41000 -50.0 0.0  50.0 £ PR o aedl e g
« inhibition activation -» 300 poppy seed 7.0 13 0.03 seed
Results: GAD Activity % 4000 800 600 400 200 00 200 400 600 800 | —exupeel 37  T~761_ 021 peel .
: : PRy s Extraction of food was carried out by incubating the
1) There is no correlation between the elevated GAD67 activity GADSTactiy % aciaton enzoned f00d Talofals 1 § (WS s Wi oF Aokar
by food extracts and the enhancement of sweet taste.

2) There is a positive correlation between the elevated GAD67
activity by food extracts and the enhancement of the salty

taste.

3) Endogenous GABA in the
extracted samples do not affect
salty taste sensation.

and powdered foods in 10 times the weight of water at

4-6° C for ovemight. The supematant of the

i samples was indivi and they
re used as food extracts.

5. FFEHEY A ST GADET (G PRI & HIR - RSO ROMBN  FrpHmiwid ik (M) &3

BIDS v hs, IR (kX)) S I3MHB % b o,

NS DML, FFEHIHEY A LT & GAD6T G IR

Y500 HMEHECHELL, RESEEAROBERZHELL TV,
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[Petit Pain]

[Pork Saute]

S s _ :
Normal Salt amount 50% cut Normal Salt amount 49 % cut
with cumin with cumin
Taste + ++ + 4+
Saltiness + ++ + Ty

6. IEEOBMEL HReHEBA R Sy () BIOVT— () O#F LY E (Normal) & &iis%
FIEFFICL, TR THED 7 I Y 2RI 72BEEZ . & M2 X 2 ERFBROR,

HELWVHRED L NV E + 2 THER

V=l vo R TIE, MR IR L IR
D, VML ANEAET A LT, SESE
RATESERIC E2EPNERNTHA ) LEZ BN
5. LL, BEHOMRIIINEITEZ SN
DLRICAERRIC SRR B 252562k
IO E o7 5%, GAD67 il & 135
FER OB RE WG Lo EE 2 Tna.

REIC

KWGE % BTTHI12H720, % OB % THE
L7z Gl b&s - ESUUIREI ], Fr AR SE 32 h)
2, ) TRIIgES, BHEE, Vv b AR
WFgEE ). BOGRBRBE RN L B E . F 72,
HRITFREOMAETBFEDOE S AITITEL LS
DOWFER Z T TN TEH 2L 7.
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