710

With regard to the resulting effect on ammonium-
uptake, it was found that addition of this weak acid
tended to counteract the effect of excision of the shoot,
although it did not do so completely. Again a decrease in
uptake was found, but to a lesser extent (only about 35
per cent). This work is being continued with other acids.

T thank the Director of the Laboratorium voor Bloem-
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Kinetin as an Antagonist of the Toxic Effect
of Pseudomonas tabaci

Tae wildfire diseaso of tobacoco, caused by Pseudomonas
tabaci (Wolf and Foster) Stevens, is characterized by the
development of chlorotic halos around the infection sites.
This symptom is induced by a bacterial toxin. The toxic
compound proved to be a structural analogue of methio-
ninel. Strangely enough, its effoet could be overcome by
methionine only in model experiments with Chlorella
vulgaris®. The mode of action of the wildfire toxin in
tobaceo leaves, therefore, remained obscure.

To throw some light on this problem, investigations of
the metabolic alterations in tobacco leaves induced by the
toxic effect of Ps. tabaci were undertaken®*. In this
communicabion results of investigations on the protein
metabolism of tobacco tissues treated with toxin-contain-
ing culture filtrates are prosonted. It was found that in
leaves of intaet tobaceo plants injected with culture
filtrates of Ps. tabact the soluble protein content decreases,
whereas the free amino-acid and ammonia content in-
croases (Table 1). Proteins wore determined according to
Lowry et al.’, total free amino-acids wore assayed by a
copper method®, and ammonia content was estimated by
micro-diffusion in Conway units.

Table 1, PROTEIN, FREE AMINO-ACID AND AMMONIA CONTENT OF TOBACCO
HALF-LEAVES TREATED WITH TOXIN-CONTAINING CULTURE FILTRATE OF
Pseudonionas tabaci AND WITH NUTRIENT MEDIUM RESPECTIVELY

Protein mg/g Amino-N zglg  Ammonia ug/g
Exp. No. fresh wt. fresh wt. fresh wt.
C T C T (%) 7
1 14-0 7-3 51 87 24 670
2 90 66 26 120 10 460
3 97 66 40 105 17 510

C. Tissues treated with Czapek-Dox nutrient medium; 7, tissues treated
with toxin-containing culture filtrate.

The results indieato that the balance of protein syn-
thesis and breakdown is shifted in favour of increased
decomposition of protein. The development of the chlorotic
gymptom and the changes of protein metabolism which
oceur under the effect of the wildfiro toxin arve very
similar to those occurring in detached (or senescent)
leaves. As in tho latter both chlorosis and hreakdown of

Table 2, Errrcr oF KINETIN ON THE PROTEIN CONTENT OF TOBACCO
LEAVES TREATED WITH TOXIN-CONTAINING CULTURE FILTRATE OF Pseudo-
monas tabaci

Protein mg/g fresh wt.
Exp. No, Iialf-leaves sprayed with
Water 10* M kinetin
1 51 @9
2 43 99
3 65 120
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Fig. 1. Counter-action by kinetin of the toxic effect induced by culture
filtrate of Pscudomonas tabaci injected into tobacco leaf, Left half
sprayed with water, right half sprayed with 10-° M Kkinetin

protein can be counteracted by kinetin’-* tho effect of this
compound on the metabolism of tobacco loaves treated
with toxin-containing culture filtrates was investigated.
Lenves woro injocted with culture filtrates of Ps. tabaci and
half-leaves were sprayed with 10-* M kinetin. Control
halves were sprayed with water. The treatments were
repeated three times in 24-h intervals. It may be seon
from Fig. 1 that in the kinetin-treated half-leaf the toxin-
induced chlorosis fails to devolop. Further investigations
have shown that the deleterious effect of the wildfire
toxin on the protein-level is also fully counteracted by
kinetin (Table 2).

The results deseribed here clearly indicate that tho
protein metabolism of the host is advorsely affectod by the
toxin of Ps. tabaci but still do not give a final answer to the
problem of the primary point of attack.

The results obtained are compatible with the idea that
the toxin-induced damago to protein metabolism in
tobacco may bo due to competitive antagonism. However,
serious consideration must be given to alternative explana-
tions as well. Recent rosults indicate that both the
decreaso of protein-level in detached leaves and ibs
reversal by kinetin are associated with a concomitant
change in ribonucleic acid (RNA) concentration. The
RNA/protoin ratio remains always constant®. These
rosults suggest that the alterations of protoin metabolism
both in detached and in kinctin-treated leaves may be
secondary in nature and may be evoked by primary
changes in RNA metabolism. The similarity of protein
metabolism in detachod and in intact toxin-treated leaves
is striking. Their response to kinetin is also identical.
Therefore, investigations on the effect of the wildfire toxin
on RNA metabolism scom to be nocessary. Investigations
in this direction are prompted particularly by the recent
observations that the ribonuclease activity in extracts
from tobacco tissues treated with toxin-containing culture
filtrates of Ps. tabaci is markedly increased.
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