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Abstract. Experiments  wi th  isolated wheat  roots and  wi th  in tac t  wheat  plants  showed t h a t  
glutamic acid deearboxylase f rom the roots takes pa r t  in  the  t ransformat ion  of substance in the  
medium and  t ha t  its act ivi ty  is influenced by  the  medium. Glutamie acid deearboxylase is thus  
a factor taking par t  in the formation of substances excreted by  the p lants  roots, 

In  the study of the excretion of amino acids by the roots of wheat in water  
culture it was found that  excretions were composed of a whole series of amino 
acids, qualitatively similar and to a certain extent quantitatively proportional 
to free amino acids in the roots (TEsA_~, KUTXSEK 1955). y-amino butyric acid 
(~,-NH2but) and proline showed deviations from this proportionality, being 
present in the excretions in quite large amounts. 

In  the present work we therefore investigated the activity of glutamic acid 
decarboxylase (DAG) from wheat roots and particularly the decarboxylation 
of glutamic acid in solution by the intact roots of wheat, i.e. the effect of roots 
on their surroundings. 

In preliminary experiments with tissue pulp preparations from the roots 
of six-day wheat plants we found that  the optimum pH for BAG from roots 
ranges from 5.6--5.7 and optimum temperature without the addition of the 
coenzyme, pyridoxal-5-phosphate (P5P), is 30 ~ C. On adding P5P (10 -4 M) 
the temperature optimum is raised (50 ~ C). This can be explained either by the 
protective effect of the added coenzyme or by the more rapid reaching of 
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higher concentrations of y-NH~ but during enzymatic degradation of glutamie 
acid. In dialysed enzyme preparations multivalent cations were found to be 
ineffective in the activation of DAG from the roots, with the exception of 
heavy metals which destroyed the enzyme. EGGLESTOI~ (1958) obtained similar 
results with decarboxylases of plant origin, as opposed to bacterial decarbo- 
xylases which are activated by multivalent cations. Substances reacting with 
aldehyde groups (hydroxylamine, cyanide, sodium azidc and isonicotinie acid 
hydrazide) acted as typical inhibitors, p-Chloromercuribenzoate and Cu ions 
also inhibited enzyme activity. But monoiodoacetic acid reacted only weakly. 

In our work, main interest was directed to experiments with the isolated 
roots of six-day wheat plants and to experiments with intact plants. Isolated 
roots or parts of them (apical and basal) were placed in 6 ml. M/15 phosphate 
buffer (pH 5.6) containing glutamic acid, coenzyme or inhibitor which were 
added with the substrate. A few drops of toluene were added too. In the single 
experiments the fresh root weight was 0.2 g. In our experiments, the apical 
part formed about 1/ard of the length of the roots and included the root cap 
and meristematic zone (see " S t r e c k u n g s z o n e "  - -  F~E~ZEL 1957). The basal 
part primarily included the zone with root hairs (see "Wurzelhaarzone" -- 
FRENZEL 1957). The samples were incubated in a thermostat at 30~ for 
12 hours. 

Intact  plants were cultivated under aseptic conditions in test tubes with 
their roots immersed in water (TEsA~t, KUT.&6EK 1955). After six days the water 
was exchanged for sterile neutralized culture medium which was analysed 
after contact for 72 hours with the roots. Activity was evaluated from the 
amount of y-amino butyric acid formed (in/xg. per gram dry weight of roots). 
The y-amino butyric acid was isolated chromatographically and determined 

Table 1 

DAG Activity in isolated wheat roots and their parts 

Exper iment  A 

Activi ty of whole isolated roots 

Whole roots (roots excreted 7-NH~but) 
Whole roots A- glutamic acid solution 3 .  10 -a ~I 
Whole roots -b glutamio acid solution 3 .  10 -a M -b P5P 10 -4 M 
Whole roots -b glutamic acid solution 3 .  10 - t  M + hydroxylamine 

5 . 1 0  -4 M 

Exper iment  B 

Activi ty of part  of isolated roots 

~tg 7-NH~but/g dry weight 
21 
63 
86 

19 

/Lg y-NHzbut/g dry weight 
Basal par t  of roots -b glutamic acid solution 3 .  10 -a M 27 
Basal part  of roots -t- glutamic acid solution 3 .  10 -a M A- P5P 10 -4 M 40 
Basal part  of roots A- glutamic acid solution 3 .  10 -s M + hydroxyl- 

amino 5 . 1 0  -4 M 17 
Apical part  of roots -t- glutamie acid solution 3 . 10 -a M 36 
Apical part  of roots -t- glutamie acid solution 

3 . 1 0  -a M -1- P5P 10 -a M 50 
Apical par t  of roots -1- glutamic acid solution 

3 .  10 -s M q- hydroxylamine 5 .  10 -4 M 18 
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eolorimetrically by the method of Giri and Rao (see ROItRLICH and RASMUS 
1956). 

In the experiment with isolated whole roots it was found that the roots 
acted on the decarboxylation of glutamie acid in the solution. The addition of 
P5P to the medium increased decarboxylation activity, the addition of 
hydroxylamine had a considerable inhibitory effect (Tab. I, experiment A). 
In a separate experiment with other plant material the decarboxylating effect 
of the apical and basal parts of roots were compared. The decarboxyl~ting 
effect of the apical part of the roots was greater than that of the basal parts 
(Tab. I, experiment B). The results are the average of five experiments. 

The roots of intact plants also decarboxylated glutamic acid in the cultiva- 
tion medium. The addition of P5P to the medium increased decarboxylation 
of glutamic acid, the addition of hydroxylamine to the medium inhibited the 
reaction (Tab. I, experiment C). The results are the average of three experi- 
ments. The excretion of decarboxylase into the cultivation medium was not 
demonstrated. RATIqER and SAMOYLOVA (1955, 1958) obtained similar results 
when studying the phosphatase activity of sunflower roots. 

Table  2 

D A G  Ac t iv i t y  in w h e a t  roo t s  in i n t ac t  p l an t s  cu l t i va t ed  unde r  asept ic  condi t ions  

E x p e r i m e n t  C 
Cul t iva t ion  m e d i u m  /~g y-NH.zbut/g d ry  weight  
Dist i l led wa t e r  (roots  exc r e t ed  7-NI-I2but) 6 
G l u t a m i e  ac id  so lu t ion  5 . 1 0  -2 M 22 
G l u t a m i c  acid so lu t ion  5 . 1 0  -8 M -b P 5 P  10 -4 M 63 
G l u t a m i e  ac id  so lu t ion  5 . 1 0  -8 M -b h y d r o x y l a m i n e  10 -8 M 11 

According to ROOE~S (1955), DAG is almost exclusively present in the 
non-sedimenting part of the protoplasm of squash, whereas the cell membranes 
did not show enzyme activity. If  we apply these findings to our results that 
both isolated and intact roots of wheat decarboxylate glutamic acid added 
to the culture medium, we reach the conclusion that this enzymatic trans- 
formation of glutamic acid evidently takes place inside the root cells. In 
other words, the space inside the roots take part in the formation and degrada- 
tion of substances excreted by the roots. This conception is also in agreement 
with the opinion of other authors that part of the cells space (termed by some 
authors the "apparent free space") is freely accessible to substances from the 
outside and vice versa (BRIGOS and ROBERTSON 1957, L?~TTGE and WEmL 
1962, 1964). A further interesting finding was the difference in DAG activity 
between the basal and apical parts of the roots. This may have a qualitative 
and quantitative effect on substances excreted by different parts of the roots 
(cf. BROWN and ROB~SON 1955, FREI~ZEL 1957). 
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yl~a3hIBaIOT Ha TO, qTO 2(eKap6oKcHJIa3a rJIIOTaMHHOBOI~ I~HCJIOTLI H3 KopeIIIKOB yqaCTByeT 
B OSMeHe BemecTB BHeHIHC~ cpe~h[, a Tag;~e qTO ee aI{THBHOCTI, Ho~BepraeTc~ BJItI/IHHHM 
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