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Abstract

Callus tissue of Coker 312 adapted to grow at 150 mM and
250 mM NaCl showed significant increases of glutathione
S-transferase activity (GST) compared to callus tissue
grown at 0 mM NaCl. Greenhouse-grown salt-tolerant
Acala 1517-88 plants treated with either O or 150 mM
NaCl were also analyzed for differences in GST activity.
The Acala 1517-88 exhibited increased levels of GST when
stressed. The NaCl-induced increase in the activity of GST
suggests that this enzyme may increase the cell's ability to
respond to lipid peroxidation induced by salt stress.

Introduction

Glutathione S-transferase (GST) catalyzes the conjugation
of glutathione with a variety of xenobiotics, aiding their
detoxification and metabolism. GST substrates include
herbicides, insecticides, and organic peroxides (Guddewar
and Dauterman, 1979; Mozer et al. 1983; Clark et al.
1986.; Ketterer and Meyer, 1989). GST activity has been
demonstrated to be induced by herbicide antidotes
(safeners) in corn (Mozer et al. 1983; Fuerst et al. 1993)
and sorghum (Dean et al. 1990). Auxin induced GST's
have also been found in tobacco (Droog et al. 1995). GST
is also known to possess a residual glutathione peroxidase
activity (GSTpx) capable of reducing organic
hydroperoxides (Reddy et al. 1981). 

Salt stress has been shown to elevate levels of certain
antioxidants (i.e. glutathione reductase, peroxidase, and
alpha-tocopherol) in  cotton plants and callus (Gossett et al.
1994a; Gossett et al. 1994b). This study was designed to
determine if salt stress has an effect on GST levels in callus
and the whole plant.

Methods and Materials

Control and salt-adapted cotton callus tissue, derived from
Coker 312,  were grown and maintained according to the
protocol of Gossett et al. 1994b. Cotton plants (Acala 1517-
88) were grown and salt stressed according to the
procedures of Gossett et al. 1994a. Glutathione S-
transferase (GST) activity from leaf or callus tissue was
assayed according to the method of Habig et al. (1974). One
unit of enzyme activity was defined as the amount of
enzyme required to couple one nmole of glutathione to 1-

chloro-2,4-dinitrobenzene (CDNB) per minute at 25( C.
Data points are based on a mean of a minimum of four
replicates.

Results and Discussion

Table 1 shows that there was a substantial increase in GST
activity  in callus adapted to grow at 150 mM or 250 mM
NaCl compared to the 0 mM control. A similar increase
was previously seen in antioxidant enzyme activities
including  superoxide dismutase, catalase, ascorbate
peroxidase, peroxidase, and glutathione reductase (Gossett
et al. 1994b). 

When plants of the salt-tolerant cultivar (Acala 1517-88)
were subjected to salt stress (Table 2), the GST activity
paralleled the results from previous antioxidant studies
(Gossett et al. 1994a). The Acala 1517-88 appears to be
able to induce GST activity in response to the stress. 

Gossett et al. (1994a) demonstrated that increased lipid
peroxidation occurred during salt stress of plants. Given the
fact that GST is able to couple glutathione with lipid
peroxides and/or reduce lipid peroxides with its residual
glutathione peroxidase (GSTpx) activity, it is easy to
understand the value of this enzyme to callus or whole
plants undergoing salt stress.
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Table 1. Glutathione S-transferase (GST) activity (units/g fresh weight) in
Coker 312 callus  adapted to 0 mM, 150 mM, and 250 mM NaCl.              
mM NaCl   nmoles/min/g
0       34 ± 5
150       94 ± 19
250                                                      224 ± 34                                           

Table 2. Glutathione S-transferase (GST) activity (units/g fresh weight) in
leaves from salt stressed Acala 1517-88 plants.                                            
mM NaCl nmoles/min/g
0           < 1
150                                                    8 ± 2


