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ABSTRACT

Polyamine contents and the activities of their main biosynthetic enzymes, arginine decarboxylase
(ADC) and ornithine decarboxylase(ODC), were investigated in Populus leaf segments during adven-
titious shoot regeneration with the addition of 1 millimolar polyamine synthesis inhibitors. From
the study of polyamine synthesis inhibitors, ODC was found to be the principal route of polyamine
biosynthesis in adventitious shoot regeneration of Populus leaf segments. The ADC inhibitor difluo-
romethyl arginine(DFMA) and ODC inhibitor difluoromethyl ornithine(DFMO) strongly reduced
the putrescine content. On the contarary, DCHA, an inhibitor of spermidine synthase, increased
it. Spermidine content was decreased with the treatment of each polyamine synthesis inhibitors,
but the inhibitory effect of DCHA was stronger than any other polyamine inhibitor. The decreased
polyamine level by polyamine synthesis inhibitors was restored with the exogenously applied polya-
mine. Comparing the polyamine contents with the adventitious shoot regeneration rate, we observed
a close correlation between spermidine content and adventitious shoot regeneration of Populus
leaf segments.
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Fig. 1. Effecis of 1 mM polyamine inhibitors on putres-
cine titers during adventitious shoot regeneration in the
proximal parts of Populus leaf segments. ~(—, control;
-@—, DFMA; ~, DFMO; —a—, DCHA
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Fig. 2. Effects of 1 mM polyamine inhibitors on spermi-
dine titers during adventitious shoot regeneration in the
proximal parts of Populus leaf segments. —O—, control;

—®—, DFMA; - —, DFMO; — 4 —, DCHA
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Fig. 3. Effects of 1 mM polyamine inhihitors on ADC
activities during adventitious shoot regeneration in the
proximal parts of Populus leaf segments. —O—, control;
-®-, DFMA; —A—-, DFMQ; —A—, DCHA
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mine AN AAA A S HAol Fslel oA Hale]
AA"oz WA polyamine?) =k wHiulel aygHom
A= ke zel el=lgth wielAd polyamine A
T4 AAA 7L FAo} 254 polyamined] A Al
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DFMA, DFMO, DCHAE zZFzF 1mM#4 #=] )3 J-4dolr}
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AckFig. 3). DFMAe] 2% ADCS %49 oA dake
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Fig. 4. Effects of 1mM polyamine inhibitors on ODC
activities during adventitious shoot regeneration in the
proximal parts of Populus leal segments. —(—, control;
-@-, DFMA; —A~-, DFMOQ; —4a—, DCHA
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Fig. 5. Effects of 1 mM DFMA and polyamines on putre-
scine titers during adventitious shoot regeneration in the
proximal parts of Populus leaf segments. —O—, control;
-®—-, DFMA; —A—, DFMA+40.1 mM putrescine; — A
—, DFMA+05mM putrescine; —1—, DFMA+0.1 mM
spermidine; —M—, DFMA+0.5mM spermidine.
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Fig. 6. Effects of 1 mM DFMA and polyamines on sper-
midine titers during adventitious shoot regeneration in
the proximal parts of Populus leaf segments. —O—, cont-
rol; —@—, DFMA; —A—, DFMA+0.1 mM putrescine;
-~ A—, DFMA-+0.5mM putrescine; —O—, DFMA+0.1
mM spermidine; —M—, DFMA+0.5mM spermidine.
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Fig. 7. Effects of 1 mM DFMO and polyamines on putre-
scine titers during adventitious shoot regeneration in the
proximal parts of Populus leaf segments. —(O—, control;
-@ , DFMO; — A —, DFMO+0.1 mM putrescine; — A
DFMO+0.5mM putrescine; —O-, DFMO+0.1 mM
spermidine; —M—, DFMO+0.5mM spermidine.

¥ zstel, 1mM DFEMOQS} polyamines #o] #Hz|5l&
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Fig. 8. Effects of 1 mM DFMO and polyamines on sper-
midine titers during adventitious shoot regeneration in
the proximal parts of Populus leaf segments. —O—, cont-
rol; —@—, DFMO; —A—, DFMO+0.1 mM putrescine;
— A—, DFMO+0.5mM putrescine; —J—, DFMO+0.1
mM spermidine; —M—, DFMO+0.5 mM spermidine.
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Fig. 9. Effects of 1 mM DCHA and polyamines on putre-
scine titers during adventitious shoot regeneration in the
proximal parts of Populus leaf segments. —O—, control;
—-®—, DCHA; —A—, DCHA+0.1 mM putrescine; — A
—, DCHA+05mM putrescine; —O-, DCHA+0.1 mM
spermidine; — M-, DCHA+0.5 mM spermidine.
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Fig. 10. Effects of 1 mM DCHA and polyamines on sper-
midine titers during adventitious shoot regeneration in
the proximal parts of Populus leaf segments. —O—, cont-
rol; —@—, DCHA; —A—, DCHA+0.1 mM putrescine;
— A—, DCHA+05mM putrescine; —0—, DCHA+0.1
mM spermidine; —Ml—, DCHA+0.5 mM spermidine.
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