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Molecular cloning of Glutamate decarboxylase (GAD) cDNA from
Panax ginseng and their differential expression in response to stresses
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Objectives

This study was aimed to confirm the existence of a GAD gene in Panax ginseng
C.A. Meyer, to determine the base sequence of the gene, predict the amino acid
sequence, and to determine the GAD involvement in mediating stress responses.

Materials and Methods
0 Material
Fourteen-year old Panax ginseng plants grown at field were used for cDNA library

construction. This material and cDNA were provided by Ginseng Genetic Resource
Bank.

o Methods
1) RNA purification and construction of a ¢cDNA library
2) Nucleotide sequencing and sequence analysis
3) Stress treatment : Salt, Chilling, SA, Wounding, 2,4-D
4) Semi—quantitative RT-PCR Analysis

Results

A full-length cDNA encoding GAD (designated as PgGAD) was isolated and
characterized from the root of Panax ginseng C.A. Meyer. The length cDNA of
PgGAD was 914 bp and contained a 588 bp open reading frame (ORF) encoding a
glutamate decarboxylase protein of 195 amino acids. RT-PCR analysis revealed that
GAD gene has diverse expression patterns in hairy roots and adventitious roots of
P.ginseng. In salt and chilling treatment in both of roots, the expression of PgGAD
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was  gradually

decreased with

time.

By

contrast,

GAD mRNA

levels

significantlyincreased in response to salicylic acid (SA), wounding, and 2,4-D stress

treatment.

100

9 Panaxginseng

©
@

Petunia hybrida
Arabidopsis thaliana(GAD1)

Arabidopsis thaliana(GAD2)

18

a0

—— Lycopersicon esculentum

| Escherichiacoli K-12 W3110

100 | Escherichia coli 0157:H7

02

100

Saccharomyces cerevisiae

Listeria monocytogenes

97 Listeria innocua
o

L

actococcus lactis
5o [ Rattus norvegicus(GAD1)
% | Mus musculus(GAD1)
Homo sapiens(GAD1)
Homa sapiens(GAD2)
10 || Rattus norvegicus(GAD2)

L Mus musculus(GAD2)

ed

wsiuebiooldiw

|ewnue

Fig. 1. Phylogenetic relationship of GAD from P. ginseng and other species.
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Fig. 2. RT-PCR analysis of the expression pattern of the PgGAD under
stress signals in hairy roots and adventitious roots.
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