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Changes of Amino Acid Content of Cultured Tobacco Cells by
Association Culture with Nostoc muscorum
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(Department of Genetic Engincering, Chosun University, Kwangiu and

Department of Biology, Yonsei University, Seoul)

ABSTRACT

Induction of symbiosis between N. muscorum and cultured tobacco cells associately cultured
on nitrogen-free medium and effects of polyamines on culture condition were carried out. Analysis
of amino acid composition in associate cultures showed incrcase in total amino acid amounts than
single culture of cultured tobacco cells and methionine was markly increased in associative culture
on N-free medium treated with 1 mM spermine. These results indicated that the composition
of amino acids increased effectively in associative cultures by nitrogen fixation of N. muscorum.
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Fig. 1. Nitrogen contents by micro-Kjeldhal method. T,
Cultured tobacco cells; A, Cultured tobacco cells associa-
ted with N. muscorum in N-free media; B, Cultured toba-
cco cells in N-free media; C, Cultured tobaceo cells asso-
ciated with V. muscorum in N-free media containing spe-
rmine. 107* M; D, Cultured tobacco cells in N-free media
containing spermine. 1073 M; E, N. muscorum: F, N. mu-
scorum in N-free media.
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Fig. 2. Chromatogram of amine acid composition in cul-
tured tobacco cells and association culture with N. mus-
COYUM.
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Table 1. Amino acid composition of cultured tobacco cells associated with N. muscorum in N-free 1-B5 media
and N-free 1-B5 media containing 1073M spermine

(ug/mg protein)

No Amino acids Tobacco* N. muscorum® Differentiated® Tin N-.free“
N. muscorum media
1 DL-Aspatic acid 77.3 91.2 102.3 101.3
2 L-Threonine 26.3 47.0 483 34.3
3 DL-Serine 36.8 420 44.6 464
4  L-Glutamic acid 104.0 104.3 108.7 1209
5  L-Proline 31.3 317 344 394
6 Glycine 26.0 434 46.7 326
7  DL-Alanine 51.3 71.0 75.5 46.5

8 L-Cystine - - - _

9 DL-Valine 31.0 50.3 50.3 41.1
10  DL-Methionine 5.6 134 164 71
11  L-Isoleucine 236 47.1 46.8 299
12 L-Leucine 331 31.5 83.7 44.9
13 DL-Tyrosine 296 324 425 475
14 DL-Phenylalanine 26.6 493 51.5 377
15  L-Histidine 175 13.7 14.7 219
16  DL-Lysine 46.3 46.2 440 63.3
17  Ammonia 106.1 209 16.6 62.3
18 L-Arginine 26.2 61.5 70.7 413
Total amino acids 698.6 846.9 897.7 823.9

T4+N in N-freet

T in N-free mediaf

T+N in N-free media®

No Amino acids media containing Spm. 107* containing Spm. 1073
1 DL-Aspatic acid 89.7 713 86.8
2  L-Threonine 429 285 37.8
3 DL-Serine 46.9 38.1 40.1
4  L-Glutamic acid 93.9 769 834
5 L-Proline 406 335 36.8
6 Glycine 44.6 28.7 386
7 DL-Alanine 59.0 385 52.6
& L-Cystine - - _
9 DL-Valine 55.4 378 45.8
10 DL-Methionine 10.8 59 10.8

11  L-Isoleucine 38.2 27.2 351

12 L-Leucine 64.6 41.7 55.5

13 DL-Tyrosine 43.3 32.6 374

14  DL-Phenylalanine 48.0 312 40.0

15  L-Histidine 17.1 17.1 15.3

16 DL-Lysine 57.2 539 544

17  Ammonia 109.4 62.8 23.6

18  L-Arginine 48.8 299 415

Total amino acids 910.4 655.6 735.3

* Cultured tobacco cells in 1-B5 media; *, N muscorum cultured in Arnon media for 90 days; © Differenciated N.
muscorum cultured in N-free Arnon media for 90 days; 9 Cultured tobacco cells in N-free 1-B5 media for 60 days;
¢, Cultured tobacco cells associated with N muscorum in N-free 1-B5 media for 60 days; |, Cultured tobacco cells
in N-free 1-B5 media containing 107*M spermine for 60 days; ¥ Cultured tobacco cells associated with N. muscorum
in N-free 1-B5 media containing 1072 M spermine for 60 days.
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Fig. 3. Relationship between methionine and protein co-
ntents of cultured tobacco cells associated with N. musco-
rum. T, Cultured tobacco cells in 1-B5 media; A, Cultu-
red tobacco cells in N-free 1-B5 media; B, Cultured toba-
cco cells associated with N, muscorum in N-free 1-B5
media; C, Cultured tobacco cells in N-free 1-B5 media
containing spermine 10 *M; D, Cultured tobacco cells
associated with N. muscorum in N-free 1-B5 media con-
taining spermine 107°M; E, Differenciated N. muscorum
cultured for 90 days in N-free Arnon media; F, N. musco-
rum cultured for 90 days in Arnon media
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i Aobs AL o 4 glo) Fig 2% £ 2] 2] ol 4] whul
Wekd 25 Rk AT N muscorum T &l ofgt
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