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In order to study the molecular mechanism of y-aminobutyric acid (GABA) production in plants, we cloned and
sequenced a partial glutamate decarboxylase (GAD) cDNA from the Arabidopsis thaliana cDNA library, using primers
targeted at highly conserved sequences of the petunia GAD gene. The cDNA fragment was inserted into TA cloning
vector with T7 promoter and the recombinant plasmid obtained was used to transform E. colfii The plasmid DNA
purified from the transformed E. coli was digested with EcoRl and the presence of the insert was confirmed.
Nucleotide sequence analysis showed that the fragment is a partial Arabidopsis thaliana GAD gene and that the
sequence showed 98% and 78% identity to the region of the putative Arabidopsis thaliana GAD sequences deposited
in GenBank, Accession nos: U46665 and U10034, respectively. The amino acid sequence deduced from the partial
Arabidopsis thaliana GAD gene showed 99% and 91% identities to the GAD sequences deduced from the genes of
the U46665 and U10034, respectively. The partial cDNA sequence determined may facilitate the study of the molecular
mechanism of GABA metabolism in plants.
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Table 1. Primers used in the PCR amplification of glutamate
decarboxylase gene from cDNA library of Arabidopsis thaliana

Primers” Sequences %GC

GGATGGAACCAGAGTGTG 55
CTCCATCACATTCTTGTAACCCTC 46
""The sequences of 18-mer and 24-mer primers were identical to
the sense (from bp number 271 to 288) and the antisence (from bp

number 1083 to 1106) sequences of the conserved regions in petunia
glutamate decarboxylase cDNA (GenBank Accession No. L16797).

Forward (18-mer)
Reverse(24-mer)

£3}r}. Tag DNA polymerase= Promega (Madison, Wis-
consin, USA)AE AM-SIHE, 7[e} Aok 539 AF
Folale] ARk

PCR screening of cDNA library

o 714t] ¢DNA library 2 28 GAD FHAE Z=ZX]7)7)
3k} Table 19418} 2o) primersE A3 Th Primers=
petunia GAD f##}2] 271-288 bp}1083-1106 bp H-9& 7+
7} sense$} antisense Wako g  $FAIEI¥ri. PCR HlIL &
pFL61 template DNA 100 ng, primers 2} 200 ng, dNTPs 2z}
0.2 mM, MgCl: 2.0 mM, 50 mM KCl, 0.1% Triton X-100E
F35HE 10 mM Tris-HCL (pH 9.0)3H2-8-& 94 C oA 5871
HHSA1Z1 % 2.5 09] Tag DNA polymerase (0.5 unit/ul)S
7F8kaL 94TollA 1R, 45TollA 28, 72°CollA 383 WA
7% denaturation, annealing, extension A}o]|E-g 303 A3}
o} PCR products AL 1% agarose gel A7|9YFS A4
sl &0l8lga, 5% DNA ©3HE TA cloning vectorgl
pCRTMZ.I vector (Invitrogen, Carlsbad, California, USA)<]] T4
ligase 2 ligation3}$3c}.

X=g DNAG| 2|5t OiE+ FANE ¥ sl
ANZZ TA vectorel]l &J8F E. coli @AM Hash Ao,
competent cells 5o F* one shot™ kit (Invitrogen, Carlsbad,
California, USA)9] 7§ AME-3lth 50 pg/ml kanamycin}
25 9] X-Gal (10 mg/ml stock in dimethylformamide)o] 3t
#¥ LBHjA) A 2|23 DNAC) o] HAdgs g o
A F2UE HAEE4li, 50 pgiml kanamycino] EHH
LBHjAJol| Al ofxuf kst At Axujold wigw A= e
9] plasmid DNA #A|= PromegaA|(Madison, Wisconsin, USA)
o] Wizard DNA AA| 7|EE A3, 7]el #1220 of
2*-? FAMZ H29} plasmid DNA A ARE A=A
Ao gttt AAE plasmid DNAE EcoRl A 3HEAT
37 Coﬂ/ﬂ A1 AR % 1% agarose A7)FES A

7]
& PCR product®] EA1& #213lgch

DNA sequencing

DNA 9714d £4& A oligonucleotide primers 9}
dsDNA Cycle Sequencing System (Perkin Elmer, USA)& ©]
43} dideoxynucleotide termination procedure(19)o] 9}l 2
Alattt dUIM g wE oluizqt AH-& DNASIS program
(Hitachi Software Engineering Co., USA)S ©]-&3}od 3413}
Ak
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Figure 1. PCR product of glutamate decarboxylase gene from
c¢DNA library of Arabidopsis thaliana. PCR product was analyzed
by 1% agarose gel electrophoresis and the gel was stained with
ethdium bromide. Lane 1, DNA fragment amplified from template
DNA with the primers; lane 2, control reaction conducted with no
added template DNA; lane 3, A/BstEIl DNA molecular weight
marker. The arrow indicates the position of the PCR product.

12 34 58 78 910 1112 13

Figure 2. Restriction digestion of the inserted Arabidopsis thaliana
PCR product into vector. The PCR product was ligated into the
pCRTMZ.l vector Carlsbad,
recombinant pCRTM vector was used to transform competent E. coli
cells. Lane 1, 3, 5, 7, 9, 11 undigested plasmids from selected
colonies; lane 2, 4, 6, 8, 10, 12 plasmids from the selected colonies
digested with EcoRl; lane 13, A/BstEIl DNA molecular weight
marker. The arrow indicates the position of the insert.
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2 A9e BAEgok of 714t cDNA library 258 GAD
FARE FEAF7) A5ted AH8-gh primer DNAE petunia
GAD $#H=e] 271-288 bps} 1083-1106 bp HAE z7}
sense} antisense WFaFo 2 §HA1E Zlojlth(Table 1). PCRE
=Ty of7]4t] DNAS W¥(Figure 1)& pCR™2.1 vector
(Invitrogen, California, USA)ell 4t3i3tel xz¥ DNAE
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10 20 30 40 50 60
5' TGGATGGAACCAGAGTGTGACAAACTCATCATGGACTCTATCAACAAGAACTACGTTGAT
¥ M EPECDIEKLTINDSINEKNYVD

70 80 90 100 110 120
ATGGATGAGTACCCTGTCACAACTGAGCTCCAGAACCGATGTGTAAACATTATAGCTCGA
MDEYPVTTELQNRCVNTIIAR

130 140 150 160 170 180
CTGTTCAATGOGCCACTCGAGGAATCTGAGACGGCGGTGGGAGTAGGGACAGTTGGTTCT
LFNAPLEESETAVGVGTVGS

150 200 210 220 230 240
TCAGAAGCCATCATGTTAGCCGGATTGGCCTTCAAAAGAAAATGGCAGAACAAACGCAAG
SEAI MLAGLAFIEKRIEKTYQUNEKREK

250 260 270 280 290 300
GCTGAGGGTAAACCCTATGACAAACCCAACATTGTCACCGGAGCCAATGTTCAAGTTIGC
AEGKPYDEKPNIVTGANYQVC

310, 320 330 340 350 360
TGGGAGAAATTCGCTCGGTACTTCGAGGTGGAGCTAAAGGAAGTAAACCTAAGTGAAGGT
WEKFARYFEVELEKEVNLSES® G

370 380 390 400 410 420
TACTACGTGATGGATCCAGACAAAGCAGCAGAAATGGTAGACGAGAACACAATCTGTGTC
YYVMDPDEKAAEMYDENTICY

430 440 450 460 470 480
GCAGCCATATTAGGATCCACACTCAACGGTGAGTTCGAAGACGTGAAGCGTCTCAATGAC
AAITLGSTLNGETFEDVERLND

490 500 510 520
TTGCTAGTCAAGAAAAACCAGGAGACTGGTTGGAACACACCCATCCCAC 3
LLVEKKNQETGWNTPTIP

Figure 3. Nucleotide and deduced amine acid sequences of the
cloned Arabidopsis thaliana GAD gene. The predicted amino acids

sequence (single-letter abbreviation) is shown below the nucleotide
sequence.
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AraGAD}
ArGAD?
AraGADS

AraGADI
AraliAI2
AraGAD3

AraGADI
AraGADZ
AtaGAD3

ArsGADE
ATaGAD2
AraGAD3

AraGADL
AraGAD?
AraGAD2

Figure 4. Comparison of the partial amino acid sequence of
Arabidopsis thaliana GAD isoforms. AraGADI is the cloned GAD
(this study), and AraGAD2 and AraGAD3 correspond to GenBank
Accession nos: U46665 and U10034, respectively. The grey boxes
represent identity.
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