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H Role of Proline and Glycinebetaine in Salt Tolerance in Cultured Tobacco (Nicotiana
tabacum L.) Bright Yellow-2 Cells
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Introduction: Salt stress is one of the major environmental stresses limiting crop productivity. Salt stress induces production
of reactive oxygen species and methylglyoxal that cause oxidative damage to DNA, proteins, carbohydrates and lipids. Plants
accumulate proline and glycinebetaine to mitigate the damaging effects of salt stress. Plants employ antioxidant defense and
glyoxalase systems. Up-regulation of the antioxidant and glyoxalase systems offered by proline and glycinebetaine protects
plants against NaCl-induced oxidative damage. It is reported that proline and glycinebetaine enhance antioxidant defense and
glyoxalase systems, reduce oxidative damage, and thereby improve salt tolerance in higher plants.
Obijectives: To investigate whether proline or glycinebetaine enhances antioxidant defense and glyoxalase systems, and
confers tolerance to salinity in NaCl-unadapted tobacco BY-2 suspension-cultured cells.
Materials and methods: NaCl-unadapted tobacco BY-2 cells cultured in the different media (standard (modified LS medium),
200 mM NacCl, 200 mM NaCl+20 mM proline, and 200 mM NaCl+20 mM betaine media) were used to investigate the role of
proline and glycinebetaine in the components of antioxidant defense and glyoxalase systems under salt stress as well as to
elucidate the role of proline and glycinebetaine in molecular aspects of salt tolerance.
Results: Both exogenous proline and glycinebetaine mitigated the inhibition of NaCl-induced growth of tobacco BY-2 cells
and the mitigating effect of proline was more than that of glycinebetaine. Salt stress induced oxidation of proteins and
reduction of ascorbate and glutathione, and decreased activities of enzymes involved in the antioxidant defense and glyoxalase
systems except for glutathione-S-transferase and glyoxalase II. Both proline and glycinebetaine suppressed the protein
oxidation induced by salt stress and alleviated the reduction in activities of enzymes involved in the antioxidant defense and
glyoxalase systems under salt stress. Neither proline nor glycinebetaine had any direct protective effect on NaCl-induced
enzyme activities involved in the antioxidant defense and glyoxalase systems. Furthermore, mRNA levels of salicylic acid
binding catalase, lignin-forming peroxidase, glutathione peroxidase, glutathione-S-transferase and glyoxalase I genes were
found to be increased by proline and glycinebetaine under salt stress.
Conclusion: Both proline and glycinebetaine confer tolerance to salinity in NaCl-unadapted tobacco BY-2
suspension-cultured cells by reducing protein oxidation and enhancement of the components of the antioxidant defense and
glyoxalase systems. Further investigations are needed to verify the role of proline and glycinebetaine in physiological as well

as molecular aspects of salt tolerance in higher plants.
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