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Active Transport of Acidic Amino Acids in Suspension Cultured Brassica sp. Cells

Bong-Heuy CHO
Department of Biology, the University of Suwon, P.O.Box 77, Suwon, 440-600

The acidic amino acids, aspartate and glutamate, which have a negative charge in physiological pH, possess the same
transport system as neutral amino acids according to the competitive inhibitory studies with the neutral amino acids. The
neutral amino acids cotransported with one H* per molecule, and one K+ efflux per one molecule for charge compensation
(Cho, 1994), but the acidic amino acids cotransported with two H* per one molecule, and one K+ efflux per one molecule.
The active transport system, which possess the same carrier, but cotransported with the different number of H+, reported
for the first time. From the results, we can see that one of cotransported H+ protonated at first carboxyl group of pKs of
acidic amino acids, and then as a neutral form cotransported with H+. Therefore, Brassica possess two amino acids
transport system for 20 amino acids, namely, general - and basic amino acids transport system. The evolutionary meaning

of amino acid carriers described with other reported plants.
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Table 1. Inhibition of uptake of neutral amino acids by acidic
amino acids?

Labelled amino non-labelled acidic % Activity of

acid amino acid control
glycine . 100
aspartate 100
glutamate 2
valine o 100
aspartate 111
glutamate 30
alanine - 10
aspartate 101
glitamate %
leucine - 100
aspatate 118

aThe uptake of labeled amino acids was tested 0.1 mM in absence or
presence of 1 mM non-labelled amino acids.



Table 2. Inhibition of uptake of acidic amino acids by other

amino acids?

Labelled acidic non-labelled % activity of
amino acid amino acid control
aspartate 100
glutamate 8
histidine 13
glycine 5
valine 2
leucine 1
alanine 3
arginine 63
glutamate o 100
aspartate 97
glycine 22
asparagine 22
histidine 46
arginine N

“The uptake of acidic amino acids was tested the end concentration of (.1
mM in absence or presence of 1 mM non-labelled amino acids.
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Figure 1. Inhibition test during the uptake aspartate with the
concentration of (.5 mM glutamate.
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Figure 2. Inhibition test during the uptake aspartate with the
concentration of 0.5 mM alanine,
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Figure 3. Inhibition test during the uptake of alanine with the
concentration of 0.5 mM glutamate.
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Table 3. Km® and Vmax -values of the amino acid transport system
of cell suspension culture.

Amino acid Km (mM) Vmax (smole - h! - g - fresh weight!)
Aspartate 1.10 127
Glutamate 0.20 1.3

Table 4. Stoichiometries of proton and potassium flux during amino

acid uptake?

Amino acid H*-influx K~ -efflux
Amino acid Amino acid

Aspartate 1.82 0.96

Glutamate 1.9 0.9

«The final concentration of amino acid was 1 mM.

Table 5. The amino acid transport system in Brassica suspension

cells.

Transport system Amino acid

General amino acid transport system
Neutral amino acid transport
system?

Acidic amino acid transpiort
system?

Glycine
Proline
Serine
Alanine
Valine
Leucine
Isoleucine
Glutamine
Asparagine
Phenylalanine
Tryptophane
Tyrosine
Histidine
Threonine
Methionine
Cysteine
Aspartate
Glutamate

Basic amino acid transport system¢

Arginine

Sysine

aCho, 1994: bCho, unpublished: <Cho, 1989.
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