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Objectives

In order to develop crop resistant to abiotic stress, we have analyzed molecular

function of VrPrx1(Vigna radiata 2-Cys Prx1). VrPrx1 encoding 2-cys peroxiredoxin

was shown to be specifically induced by a broad spectrum of abiotic stresses. In

vitro assays showed that VrPrx1 protein has antioxidant enzyme activity and

protection activity against ROS. We were able to show that VrPrx1 overexpression

transgenic Arabidopsis displayed higher photoefficiency and enhanced tolerance in

response to oxidative stresses.

Materials and Methods

• Mungbean(Vigna radiata L.)

• Northern and Southern blot analysis

• Antioxidant assay

• Determination of photosynthetic efficiency activity

• Protein extraction and Western blot analysis

• Confocal microscopy

Results

The full-length cDNA of VrPrx1(Vigna radiata 2-Cys Prx1) is 1,049 bp with an

open reading frame(ORF) consisting of 261 amino acid(aa). Genomic southern blot

confirmed that mungbean genome has one copy of VrPrx1 gene. Northern blot

analysis was carried out for the gene expression during low temperature, ABA, NaCl,

drought, wounding and hydrogen peroxide stresses. The RNA expression of VrPrx1

gene was significantly decreased by ABA, NaCl and drought stress, but wounding,

low temperature and H2O2 stresses significantly induced VrPrx1 RNA expression. It

was shown that VrPrx1-GFP was targeted to chloroplast and the N-terminal

chloroplast transit peptide is required for its targeting to the chloroplast in tobacco

protoplasts. For the functional analysis of VrPrx1, the VrPrx1 recombinant protein

was heterologously expressed in E. coli. The VrPrx1 recombinant protein showed

moderate antioxidant activity compared to other antioxidant enzymes. The role of

VrPrx1 was investigated using VrPrx1 overexpressing Arabidopsis during

environmental stresses. Overexpression of VrPrx1 was shown to enhance tolerance

and photoefficiency to oxidative stress in Arabidopsis.

주저자 연락처 (Corresponding author) : 이재헌 E-mail : jhnlee@dau.ac.kr Tel : 051-200-7592



- 146 -

Fig. 1. VrPrx1 protection assay of DNA and glutamine synthetase(GS) activity in an

MFO system and VrPrx1 bandshift under oxidative conditions. a Plasmid DNA(2 μg)

incubated with DTT(10 mM) and FeCl3(50 μl) for 12 h at 37°C, and then run on a

1% (w/v) agarose gel. Lanes: M, DNA size marker; 1, plasmid + DTT + Fe3++GST(5

μg); 2,plasmid + DTT + Fe3++VrPrx1(1 μg); 3, plasmid + DTT + Fe3++VrPrx1(4 μg);

4, plasmid with DTT + Fe3+;5, plasmid. b GS protection by VrPrx1 in the MFO

system (25 μl). 1, No GS; 2, GS; 3, GS in MFO system; 4, GS and VrPrx1(3 μg) in

MFO system; 5, GS and VrPrx1(0.6 μg) in MFO system; 6, GS, VrPrx1(0.6 μg), and

E. coli Trx(0.6 μg) in MFO system; 7, GS, VrPrx1(0.6 μg), and yeast Trx(0.6 μg) in

MFO system; 8, GS and E. coli Trx(0.6 μg) in MFO system; 9, GS and yeast

Trx(0.6 μg) in MFO system. c VrPrx1 protein(3 μg) boiled in buffer supplemented

with 0-10 mM DTT(left), or reacted with 0-50 mM hydrogen peroxide supplemented

with 10 mM DTT(right). Protein samples were analyzed on a native PAGE gel, and

the gel blotted onto a membrane that was reacted with VrPrx1 polyclonal antibodies.

d VrPrx1 redox state in the presence of Trx. The VrPrx1 protein(2 μg) was

incubated with or without Trx(0-40 μg) in the presence of DTT(200 μM) at room

temperature for 5 min. Samples were analyzed with His-tag antibodies by Western

blot.


