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Effect of Sugar Starvation on the Sugar Transport System in Suspension
Cultures of Streptanthus trotus

CHO, Bong - Heuy
Division of Life Science, The University of Suwon, Suwon, 445-743, Korea

ABSTRACT In suspension cultures of Streptanthus, the uptake rate of sugar was increased during the cell
starvation of sugar in the medium. The maximal uptake rate obtained with 3 days of cell starvation. Sugar
transport system induced by the sugar starvation was completely inhibited by 10 pM cycloheximide. Plant cells are
known to possess only one sugar transport system, but the uptake rate of glucose obtained a saturated kinetic while
the one of sucrose had two different kinetics after the sugar starvation. Induced sugar transport systems had
different kinetics compared to plant cell. These results showed that higher plants have adaptable ability to induce
new sugar transport systems when the enviornment changed unsuitable.
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Figure 1. Effects of sugar starvation on the transport system of
glucose in suspension cultures of streptanthus tortus. Cells were
incubated without sugar (- A-) or in the presence of 10 mM glucose
(- ¢-)or 10 mM sucrose (- ®-).



Uptake rate (pmol/h. g fr wt)

0 05 1 2 3 4 5 6 7
Depletion time (days)
Figure 2. Effects of sugar starvation on the transport system of
sugar in suspension cultures of Streptanthus tortus. The suspension
cells were incubated without (- ¢-) or sucrose (- m-). The
concentration of sugars was 1 mM.
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Figure 3. Effects of cycloheximide on the induction of the transport
system of sugars during the sugar in suspension cultures of
Streptanthus tortus. Cyclohesimide was added 10 min befor uptake
(-¢-0puM, - m-1 pM, - A- 10 pM). The concentration of tested
was sugars was | mM.

Table 1. Kinetic changes on the uptake of sugars with the
previously deplated suspension cells.

Condition substrate K V max
(mM) (pumol - h - g fresh weight'l)
Undepleted cells glucose 74 9.80
sucrose”  1.73 5.90
Deplete cells glucose 0.28 13.92
sucrose”  0.48 5.60
11.76 12.50

“The concentration of sugars was between 0.05 mM~ 10 mM for
low affinity system and 1.0 mM ~50 mM for high affinity system.
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Figure 4. The uptake rate of glucose (- ®-) or sucrose (- m-)with the
previously depleted suspension cultures of Streptanthus tortus. The
concentration of sugars was between 0.05 mM ~50 mM.
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