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Abstract

Glutathione and ascorbic acid have been shown to fulfill many essential functions in
animal and plant growth, development, defence and protection against oxidative damage.
Effects of glutathione and ascorbic acid were examined in transgenic N. tabacum cells
producing hGM-CSF to determine the effects of the vitamins on growth and cell viability.
In lag phase, cell viability was preserved by glutathione and ascorbic acid. Therefore,
recombinant protein productivity was increased. The purpose of present study is to
investigate the role of antioxidants in cold stress-induced apoptosis in plant suspension
cells. Cold stress lowered cell viability and increased total genomic DNA fragmentation.
Supplementing the cell cultures with glutathione and ascorbic acid inhibited cold

stress-induced decrease in cell viability and increase in total genomic DNA fragmentation.
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Fig. 1. Effects of glutathione and ascorbic acid on (a) cell viability and (b) cell size index.
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Fig. 2. Effects of glutathione and ascorbic acid on (a) the production of extracellular hGM-CSF
and (b) cell viability in cold stress at 8 day.
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Fig. 3. Inhibition of DNA laddering in cells pre-treated with glutathione and ascorbic acid prior to cold stress. Lane
| and 11, 1 kb (I5 kb~1 kb) DNA Ladder (500 mg/mL) marker. Lane 24, 5-7 and 8-10, DNA from cells
pretreated with 1| mM glutathione and ascorbic acid prior to cold stress (4°C, 120 rpm) for 4, 6 and 8 days.
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