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ABSTRACT

An experimental system for the possibility of association between cultured plant cells
and a cyanobacterium (N. muscorum) was investigated. The association was established
in nitrogen-free medium, and nitrogen source was provided by N. mauscorum through its
own nitrogen fixation. N. muscorum was distributed on the outer part and intercellular
spaces of the cultured plant cells. Polyamines were treated to the nitrogen-free medium
to improve the association. Polyamines imcreased nitrogenase activity and protein amount
in the association between N. muscormm and the cultured plant cells, as compared to
the association without polyamines. Especially, spermine showed an increasing effect
on the mitrogenase activity and the protein content in the association of tobacco
and N. muscorum, while spermidine showed similar effect in ecase of soybean and N.
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Table 2. Change in protein content of G. max
and N. tebacum cultured cells

(mg/g culture cells)
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Fig. 2. Acetylene reductivity in N. muscorum
associated with G. maz cultured cells
in N-free media containing polyamines.
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Fig. 3. Acetylene reductivity in N. muscorum
associated with N. tabacum cultured
cells in N-free media containing poly-
amines.
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Table 3. Effects of polyamines on protein contents in N. muscorum associated with

N. tabacum cultured cells (mg/g culture cells)
_\ Treatment Experiment
. Control Putrsceine Spermidine Spermine
Matiezal m"“-axx 0-M 1M 100M 1M 10-M 10°M
N. tabacum 3.90 5.07 3.65 5. 46 5.70 7.80 6. 98
N. muscorum~+N. tabacum 4.60 7.25 6. 80 6. 53 6. 07 8. 64 9.20

Table 4. Effects of polyamines on protein contenis in N. muscorum associated with

G. mazx culiured cells (mg/g culture cells)
T Treatment i }
e Experiment
h e Control Putrescine Spermidine Spermine
Material ~._ 1M 10°M  10%M 10M 100M 10-°M
G. mazx 3.83 4. 68 5. 30 4.29 4.62 6.70 5. 98
N. muscorum~+G. max 5.65 6. 51 6.16 6.51 4,50 7.93 7.12

2] 8F o] A= wf 2T} ethylenetsgre] EgkAwt 10-*MA = Txgh Zaste AT
B9 or spermined 107°MHA ] o A& Q2T 2L F5E Heo|dhrt 1073MA =]
= dAAT U5 v o] Asb= kEdpe] el wet polyaminess] s ob RS A
2 vtz B3 (Cho et al., 1983; Cho et al., 19835) ¢} 9 A stg o).
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21t wel el A% polyaminesg- A & 3lA] oL EFRIFHO A BERFESE &9 BOHE
&Rl EXRE J= HFadAEG 72dE HEE 29 2T 2+ polyaminesg A=
g & s AAAd R BRESREY F7HE 29209, 53 spermineX 278 7o o
Z7o vlEl A 2 A =] FI1F Bgo

Fuchs®l Galstone polyaminese] =il L T/‘]Zl Yz w4 e (Fuchs and
Galston, 1976; Cho et al., 1983) 7+ polyaminesEo] € g ekl FA Zeolrt A o
1} tetraamine?] spermine$] 7% diamineg] putrescme.»} triamineq] sperrnidineCﬂ] wla o
£+ FAAYE AS & 49 Polyamines: F & $-A 2 FERERES] 9942 44& 2
A ebz Ba= 9l 5 (Fuchs and Galston, 1976), FEIBERE A = oL 'gf/:g»(«b ] 7] (Altman
et al., 1977; Apelbaum ef al., 1981), Mg 5 ko] £3 A A EdE Vel = 5 HHPE
& kel R wHe Oj FL v Aoz &89t (Bagni ef al., 1971; Altman and
Bachrach, 1981). = A& o)A polyamines>: Z @] cke] nitrogenaseiEi:e £ A7 = BE
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Fig. 5. N. muscorum (N) associated with N. tabacum cultured cells (TC). (x100)
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B3Ee] glth(Altman ef al., 1977; Altman and Bachrach., 1981). £ A g A wpz=
polyamines® 2] -F-o| 4] nitrogenasefEihs SriEz FTRETEEAS BE&EEA BEzig
o8 fE6A StmE jEepEEEine FREEEAY kEdEe $2 d%E oAHe

ALE H o

REAEERE Ury ¥, Flg 4,55 6095 MEREA s o) Tl N
muscorum3} BAEES AL A AAA FEAr|Ades F23 Ao heterocyst (HC) 7}
wras o] gl Aol #AAFN, =3t N muscorummhg BEZEAA BEESH A E 244
7k B8 Sl ZhE el 9l& heterocystrl HES AW RBEEEAC S 29 O FEEH
Zodel N muscorume] o] E-xse] dHz, it Mg Ateld FhoesEm FAEF
9 Age &+ Ad
§ TEEMGl #FA-E F-uld HEEEEAIES N muscorum Abelo] FHFET Goked

REF
THEH FAFESY 4L FAT T A9+

itrn
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# T

gl (Nicotiona tabacum L) S o) F(Glycine max L)MEFEMES FFEFEHT 13 Mg das
N. muscorum¥ EA&FES S ERFE & AF 547 polyamines’t EBRETERHA A= g2
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7 ZEHEEEC] ©& ‘%-7]'3]-93.—"-‘4, ol B EEiEES] A9 sperminee] R FURHIY ZleoEg el
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