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ABSTRACT

Investigations on the liability of nitrogen usuage by Nostoc muscorum that has nitrogen fixing

ability, and cultured tobacco cells as they were associately cultured on nitrogen-free media and effects

of polyamine on the associated culture condition were carried out. In addition, measurement on the

activity of nitrate reductase, glutamine synthetase, glutamate dehydrogenase and glutamate synthase

that take part in the metabolic pathway of nitrogen fixation product were performed.

Among enzymes participating in the metabolic pathway of nitrogen fixation products, the activity

of nitrogen reductase stimulated five times in associated culture, and that of glutamine synthetase of

N. muscorum increased two times after heterocyst differentiated. Activity of glutamate dehydrogenase

increased markedly when cultured tobacco cells were solely incubated on nitrogen-free media, but
inhibited when cultured associately. And, glutamate synthase was showed the highest activity in

(0.1mM of spermine treated group.
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Fig. 1. The changes of nitrate reductase activity
in cultured tobacco cells in N-free 1-B5
media containing polyamines for 60 days.
+nT: cultured tobacco cells 1-B5 media
—~NT.: cultured tobacco cells in N-free

1-B5 media
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Fig. 2. The changes of nitrate reductase activity
in cultured tobacco cells associated with
in N-free 1-B5 media containing polyam-
ines for 60 days.
+nT. cultured tobacco cells in N-free 1

-B5 media
—T+N: cultured tobacco cells associated
with N. muscorum in N-free 1-B5
media
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Fig. 3. The changes of glutamine synthetase
activity in cultured tobacco cells in N-free
1-B5 media containing polyamines for 60
days. One unit of enzyme is defined as
an absorbance at 340nm of 0.01/ min. /mg
protein.
+nT; cultured tobacco cells 1-B5 media
—NT: cultured tobacco cells in N-free

1-B5 media
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Fig. 4. The changes of glutamine synthetase
activity in cultured tobacco cells associated
with N. muscorum in N-free 1-B5 media
containing polyamines for 60 days. One
unit of enzyme is defined as an absorba-
nce at 340nm of 0.01/ min./ mg protein.
—NT. cultured tobacco cells in N-free

1-B5 media
—NT+N; cultured tobacco cells associated
with N. muscorum in N-free 1
-B5 media
+nN: N. muscorum cultured 90 days in
Arnon media with N-source
VC: vegetative cells of N. muscorum cult-
ured for 90 days in N-free Arnon
media
HC: heterocysts of N. muscorum cultured
for 90 days in N-free Arnon media
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Fig. 5. The changes of glutamate dehydrogenase
activity in cultured tobacco cells in N-free
1-B5 media containing polyamines for 60
days. One unit of enzyme is defined as
an absorbance at 340nm of 0.01/min./ mg
protein.
+nT: cultured tobacco cells 1-B5 media
—NT; cultured tobacco cells in N-free

1-B5 media
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Fig. 6. The changes of glutamate dehydrogenase
activity in cultured tobacco cells associated
with N. muscorum in N-free 1-B5 media
containing polyamines for 60 days. One
unit of enzyme is defined as an absorba-
nce at 340nm of 0.01/min,/ mg protein.
—nT; cultured tobacco cells in N-free 1

-B5 media
~NT+N; cultured tobacco cells associated
with N. muscorum in N-free 1
-B5 media
+nN: N. muscorum cultured for 90 days
in Arnon
VC. vegetative cells of N. muscorum cult-
ured for 90 days in N free Arnon
media
HC; heterocysts of N. muscorum cultured
for 90 days in N free Arnon media
without N-source
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Fig. 7. The changes of glutamate synthase activity
in cultured tobacco cells in N-free 1-B5
media containing polyamines for 60 days.
One unit of enzyme is defined as an
absorance at 340nm of 0.01/ min./mg pro-
tein.
+nT: cultured tobacco cells 1-B5 media
—NT; cultured tobacco cells in N-free

1-B5 media
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Fig. 8. The changes of glutamate synthase activity
in cultured tobacco cells associated with
N. muscorum in N-free 1-B5 media conta-
ining polyamines for 60 days. One unit of
enzyme is defined as an absorbance at
340 nm of 0.01/ min./ mg protein.

—nT; cultured tobacco cells in N-free 1

-B5 media
—NT+N: cultured tobacco cells associated
with N. muscorum in N-free 1
-B5 media

+nN; N. muscorum cultured for 90 days

in Arnon media.

VC: vegetative cells of N. muscorum cult-
ured for 90 days in N-free Arnon
media

HC: heterocysts of N. muscorum cultured
for 90 days in N-free Arnon media
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Table 1. The effects of polyamine on protein contents in cultured tobacco cells associated with
N. muscorum in N free 1-B5 media for 60 days.

(mg/ 8 cultured cells)

Treatment

- polyamine
Control Putrescine Spermidine Spermine
Materials 10" M 10° M 10 M 10° M 10" M 10° M
T 238 37 29 38 42 5.2 5.0
T+N" 48 3.3 46 34 5.1 35 52
T* 5 cultured tobacco cells

T+N™ ;| cultured tobacco cells associated with N. muscorum in N-free 1-BS media

nitrate reductase A2 1-B5 s Ao A wjgE
kA Eo] BlE) 50% o} 7AYo} 10*M sper-
mine M FolAe T 4o M FrtE e, N
muscorumt T3+ Wl A 11 FAo] @A Fr3h vk
polyamine> 42 4 v XA &3} Glutamate
dehydrogenase = &3 WAl gl WA ELE S
et S wiRo oF 4u) A Hew, glutamate
synthase 8] 44L& 10M spermine X 2] 7ol A &8 vl
S o 1 Aol 7Hg HSioh
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