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Isolation of Phloem Cells and Active Transport of Sucrose by Isolated Phloem and
Parenchyma Cells of Streptanthus tortus Suspension Cultures

CHO, Bong-Heuy
Division of Life Science, the University of Suwon, Suwon, 445-830, Korea.

Protoplasts were isolated from the parenchyma supension cultured cells of Streptanthus tortus using hydrolytic enzymes,
0.03% cellulase + 0.02% pectinase. Phloem cells and companion protoplasts were isolated from differentiated suspension
cultured cells using hydrolytic enzymes, 0.2% macerase + 0.03% cellulase + 0.02% pectinase + 0.025 % rohamet PC. Isolated
parenchyma- and companion-protoplasts transported glucose into the cells, but not transported sucrose at all. On the other
hand, isolated phloem cells transported sucrose into the cells actively, but not transported glucose. These results show for
the first time that loading of sucrose into the phloem cells without nucleus was possible without contributing of
companion cells and companion cells had not the ability to transport sucrose directly because of lack of sucrose carriers in
the membrane. The sucrose transport into the isolated phloem cells depend on metabolic energy.
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Figure 1. Isolated phloem cells from the cultured cell after 10 days
of culture. Various developmental stages were shown, Bar= 31 pm.
ST, sieve tube member: P, phloem cell

Figure 2. Isolated phloem cells from the cultured cell after 10 days
of culture. Two phloem cells are connected with sieve plate, Bar =
0.39 gm. PP, p-protein: SP, sieve pore: S, sieve plate.
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Figure 3. Companion protoplast from a culture cell after 10 Bar =
2 . C, chloroplast: M, mitochondria: V, vacuole.
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Table 1. Sugar uptake in the isolated cell population of Streptanthus
tortus.

Cell population Substrate (5 mM) Uptake rate (v®)
(emol - h! - g packed cells'1)

Phloem cells Sucrose 1178 = 1M
D-glucose -b

Parenchym protoplasts Sucrose 132 + 163
D-glucose 720 + 187

Phloem parenchym -

and companion

protoplasts Sucrose 125 + 159
D-glucose 830 £ 190

ameans velocity of the reaction, in this case, velocity of the sugar uptake.
bmeans “not detected”.

Table 2. Effect of metabolic inhibitor FCCP on sugar uptake in the
isolated cell population of Streptanthus tortus.

Cell population Substrate Uptake rate (v2)
{#zmol - h'! - g packed cells1)
Phloem cells 5 mM Sucrose 1176 + 154
5 mM Sucrose + 50 #M FCCP 082 £ 111
Parenchym
protoplasts 5 mM D-glucose 720 £ 187

5 mM D-glucose + 50 pM FCCP 051 + 159

ameans velocity of the reaction, in this case, velocity of the sugar uptake.
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Az AYAA e} HAE LH A A(Table 1) A=<
$4S BRRE A4EAT Aol BRE LAE B9
A 244 Asbolmz A A3

*}-r HENM ko] $52 oA dA} BaEHe D
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