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Effect of NH, lon on the Transpot System of Amino Acids
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ABSTRACT Glucose - induced arginine transport system was induced by a exogenous application of NH," ion.
The uptake rate of arginine (Arg) depended on the extemnal NH, ion concentration. The uptake rate was inhibited
by the presence of NH, ion within 1 min, whereas it increased maximally after 30 min. Glucose and NH," ion
induced the same arginine transport system. K., value of Arg transport systems was 2 pM, and V., was 60
pmol'1 -h - gfresh weight‘1 for NH," ion and 174 pmol"l - h - gfresh weight'1 for glucose induced transport system.
But, the transport system of Glu for glucose and NH," ion induced had different K., values. K, value of Glu was 285
uM for glucose - and 58 M for NH," ion induced transport system. Thus, NH," ions play a important role as
inducer for the glutamine transport system. NH," ion induced glutamine system was inhibited over 90% by
cycloheximide. We concluded that a new carrier protein for glutamine was induced by NH, ion.
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Table 1. Effect of glucose and ammonium ion on the transport
systems of amino acids. The uptake rate was determined by uptake
kinetics of S0 pM amino acids at a cell density of 10~20 uL
packed cells per mL. The glucose (25 mM) and NH," ion (1 mM)
were preincubated 3 hrs before begininig of uptake.

Uptake rate (Mmol'I - h - g fresh weight-l)

Amino Acids glucose + NH"

- glucose glucose
pretreated pretreated
Alanine 0.5 14.9 28.6
Glycine 0.7 19.6 31.1
Serine 0.7 4.2 10.4
Arginine 0.8 84.1 156.6
Lysine 1.2 24.2 54.2
Glutamine 0.7 3.7 12.7
Histidine 0.1 1.6 27
Threonine 0.3 1.9 0.9
Methionine 0.1 4.6 12.9
Aspartate 04 1.7 1.1
Phenylalanine 0.2 1.9 1.8
Leucine 0.1 02 2.6
Isoleucine 0.2 0.1 1.3
Valine 0.2 0.2 2.5
Glutamate 04 0.2 1.2
Tyrosine 0.2 1.2 30
Cysteine 0.5 0.1 0.1

a4 o @

Ota| A $&AI0fl CHEH NH,' O R9| st

=ZHE 98 Y oA 55 #4AE AV de
t} (Cho and Komor 1985), AW F5 F5AE S04
5= B2 ok )& Zt} (Cho and Komor 1985). 1
Ay S2FE 79 879 st oebA oprkAt FEA
£ AEAA oHxAE FEEE AXWE FF8lT, IFE
2 2FAN7+ F8E AYZ A (Cho and Komor 1984 ;
Cho and Komor 1985). 1 £ Arg 5% 544 T3S

Table 2. Effect of glucose and ammonium ion on the transport
system of arginine. The uptake rate was determined by uptake
kinetics of 50 uM amino acids at a cell density of 10 uL packed
cells per mL. Alga were preincubated 3 hrs for glucose and 1 hr for
NH," ion before beginning of uptake.

Condition Uptake rate (umol” « h + g fresh weight)
Native Alge 0.8

Glucose induced 84.1

+0.1 mM NH, Cl 116.0

+ 1 mM NH, Cl 149.0

+3 mM NH, Cl 160.0

+ 10 mM NH, Cl 207.0

+ 15 mM NH, Ci 206.9
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Table 3. Effect of duration of ammonium treatment on the arginine
transport system. The uptake rate was determined by uptake kinetics
of 50 uM amino acids at a cell density of 10 uL packed cells per
mL. Alga were preincubated 3 hrs for glucose before beginninig of
uptake. The concentration of NH,Cl applied was 10 mM.

Condition Uptake rate (umol ' - h - g fresh weight )
Glucose induced 84.1
+ [ min NH,CI 21.3
+ 5 min NH,Cl 109.4
+ 10 min NH,Cl 153.2
+ 20 min NH,Cl 1941
+ 30 min NH,ClI 207.0
+ 60 min NH,Cl 207.2

/v {mmol/h.mi packed cell]
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Figure 1. Kinetics of glucose only and NH, ion induced transport
system of arginine. The uptake rate was determined by uptake
kinetics in the range of 10 uM 50 uM amino acids at a cell density
of 5 uL packed cells per mL. Alga were pretreated 3 brs for glucose
and 1 hr for NH,” ion beginning of uptake.
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Figure 2. Kinetics of glucose only and NH," ion induced transport
system of glutamine. The uptake rate was determined by uptake
kinetics in the range of 0.01 mM 0.1 mM amino acids at a cell
density of 10 uL packed cells per mL.. Alga were pretreated 3 hr for
glucose and 1 hr for NH, " ion beginning of uptake.
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Figure 3. Kinetics of glucose only and NH,™ ion induced transport
system of glutamine. The uptake rate was determined by uptake
kinetics in the range of 0.01 mM 1 mM amino acids at a cell density
of 10 uL packed cells per mL. Alga were pretreated 3 hr for glucose
and 1 hr for NH," ion beginning of uptake.
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Table 4. Effect of cycloheximide on the ammonium- induced
arginine transport system. The uptake rate was determined by
uptake kinetic of 50 pM amino acids at a cell density of 10 uL
packed cells per mL. Cycloheximide was pretreated 20 min before
beginning of the induction. Alga were preincubated 3 hrs for
glucose and 1 hr for NH," ion beginning of uptake.

Condition Uptake rate (umol ' + h - g fresh weight )
Glucose induced 84.1
+ 10 mM NH, Cl 207.0
+ 10 mM NH, Cl + 15 uM cycloheximide 158.0

Table 5. Effect of cycloheximide on the ammonium induced
glutamine transport system. The uptake rate was determined by
uptake kinetics of 50 uM amino acids at a cell density of 10 pL
packed cells per mL. Cycloheximide was pretreated 20 min before
beginning of induction. Alga were preincubated 3 hrs for glucose
and 1 hr for NH," ion beginning of uptake.

Condition Uptake rate (pmol‘l ‘h-g freshweight'])
Native alge 0.7
Glucose induced 39
+ 10 mM NH, CI 37.8
+ 10 mM NH, Cl +15 pM cycloheximide 7.3
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