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Iu a previous study (Vardauis and Hochster, 1961) it was shout that 

ertraets of the phytopathogeuio, crown-gall tumor-inducing organism &r& 

bacterium tumefacienr oxidise glucose predaminantl~ da gluco8e&phoephate 

(G-6-P) dehydrogeuase and the splitting reaction of 2=keto-3-d-Aphos- 

phoglucouate (Rutnor and Doudoroff, 1952). For this organismatleast, 0-6-P 

dehydrogenation thus becoams the rate-limiting reaction for the entry of G 

6-P into the above pathway. For purpose8 of future studies designed to lead 

to au uuderstanding of the mechanism of tumor induction ami control it was 

considered desirable to find an effective inhibitor of this eusyme. D-glu- 

cosmiue-6-phosphate (Glaser and Brown, 1955) did not prove to be useful in 

this respect with extracts of e tumefaoiqD& The present cammuication shows 

that +bromouracil (BU) acts as au effective inhibitor of the 0-6-P dehydrogeu- 

ase in this organism. 

Asrobacterium tumefaciens, strains B6 (pathogeuic) azri II BNV6 (uon-path- 

ogeuic) were kimily supplied by Dr. A. C. Braun, Rockefeller Institute, New 

York. Cell-free extracts uere prepared and ensyme assays perfonaed essent- 

ially as described previously (Vardanis and Hochster, 1961) except that tris- 

(hydroqmethyl)ssinomethane buffer, lmole G-6-P, 0.4 mle l'PN aud a protein 

concentration (per cuvette) of 0.5 mg ware used here. Due to the low solub- 

flitp of BU in biological fluids, 10 mg were dissolved iu 0.1 ml N/NaOH and 

this 8olution added to the reaction cuvstte containing sufflcieut tris buffer 

to bring the final pH to g.2. This permitted the addition of 40-50 mles BU 

Wontribution 528. 
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which did not preaipitato out again and allousd the ph to rassin constant 

throughout. 

In view of recent controversies regarding the purity of BU (Lipeta and 

Stonier, 1961) the following data were obtained with the sample of BU (Sigma 

Chemical Co.) used in this work: 

c = 1.77 r 10% p l3 

~~276~,~-7.2O=ld;h~~W~, 

m&x 
291 s@, e- 6.92 x 109; kpUn13 254 IIV, 6 - 1.89 x 

ld; h 280/2&I 1.47, h250/260 0.54 (pH 5.6). The material moved as a 

sin&e, Uhr8Vidd absorbing spot on chrcsnatography in several solvent systems, 

and upon infra-red analysis showed a very strong, sharp band characteristic of 

the C-Br bond at a frwsncy of 645 CI& nbich remainedunslteredbyslkali 

treatment and by subsequent alteration of the alkaline solution with acid to an 

experimental pH of 8.2. These constants are in close agreement with thokgiven 

in the literature (Colthup, 1950; Bellamy, 1958; Wang, 1959) end show that the 

substance used uas, indeed, BU of high purity. 

Besults and Discussion 

When BU (45 ~1~s) was added to cuvsttes containing all other prerequis- 

ite components for the measurement of G6-P dshydrogenase activity, strong 

inhibitions were obtained as illustrated in Fig. 1, curve 2. 

There uas scme variation in the sxtsnt of the inhibition with crude extracts 

from one experiment to the next but essentially similar results were obtained 

with (%)2SO4 fractions in which the ensyme had been purified approximately 20 

fold. 

Infra-red studies have revealed not only that BU exists in different forms 

in acid and in alksli but also that at pH 8.2, at uhich these experiments uere 

done, more than trio forms probably saist. W attempts to correlate the inhib- 

ition with the particular molecular species of BU responsible for the inhibitory 

effect have renained unsuccessful so far. Thus, the concentration of the active 

form of BU (at this pH) is unknown and for this reason it has not yet been pos- 

sible to set up meaningful kinetic experiments. It is possible that the active 

form of BU may be one portion of the molecular species which, at pU 8.2, 18 
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Fig. 1. Inhibition of ~tumefaciens G-6-P dehydrogsnase activity 
by BU. uninhibited ani inhibited reactions of the ensyme of the 
pathogenic strain (~6): curves 1, 2 ani of the non-pathogenic 
strain (II BNV6): curvss 3, 4. 

present in very small concentration. Thus the need for a high concentration of 

inhibitor is not surprising. Whereas it was found that increasing the pH of 

the reaction mixture led to increased inhibition by BU, the sharp drop in 

activity of the &tusmfaciens G-6-P dehydrogenase below 7.8 and above 9.0 

did not permit the study to be extended into those pH ranges in which it 

might have berm possible to study the effect of BU as a single molecular 

species. The use of lower concentrations of inhibitor produced a corres- 

pondingly lower percentage inhibition-of the reaction. 

While the BU effect described here is not limited to the pathogenic 

species of ~tumefaciens (c.f. pig. 1, curves 1 and 2 with 3 aud 4) idsn- 

tical expsriaental conditions with a highlrpurified C-6-Pdehydrogesase from 

yeast resulted in only 10% inhibition while rat liver homogenate G-6-P 

dehydrogenase (1 mg protein) was ehom to be inhibited approdrst,dLy 30%. 
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The bphoephogluconate dehydrogeuase, phoaphohexose isomerase and poly- 

nucleotide phosphorylaw of A, tumefaciena were not inhibited by the same 

concentrations of BU. 
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