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breath of rats which have either been given single oral doses of Antabuse {or diethyldithiocarbamate),
or are subjects in chronic-feeding tests.
Detailed reports of these studies will be made later.
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SPARING EFFECTS IN THE BIOSYNTHESIS
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From experiments, mainly with multiply deficient mutants of E. coli, it has been concluded!
that the bacteria synthesize tryptophan, phenylalanine and tyrosine from a common precursor:

Precursor

(A) ¥ ¥ ¥
Tryptophan Phenylalanine Tyrosine

On the other hand, it has been shown? that in the animal body phenylalanine is converted
into tyrosine, and it has been assumed thatin E. col¢ tryptophan is transformed into phenylalanine®
and the latter to tyrosine4, so that a ‘‘straight’ scheme appears possible:

(B) Precursor -> Tryptophan — Phenylalanine — Tyrosine —
— Metabolite of Tyrosine

A decision between the two alternatives appears possible by the study of “‘sparing effects™
in this system. Scheme (B), and only Scheme (B) demands that in a tryptophan-deficient mutant
both phenylalanine and tyrosirie will exert a sparing action on tryptophan-—in a phenylalanine-
deficient mutant only tyrosine on phenylalanine, whilst in a tyrosine-deficient mutant neither of
the other amino acids should show a sparing effect. The experiments reported here have proved
scheme (B) to be probable.

(i) A tryptophan-deficient mutant of E. coli (19-2), which did not grow on DL-phenylalanine
or DL-tyrosine alone, gave full growth, when the combination of 12 y/ml of pDL-tryptophan and
40 y/m] of bL-phenylalanine was applied, and an even more luxuriant growth than with tryptophan
alone, when to 12 y/ml of DL-tryptophan 20 y/ml of L-tyrosine was added.

(ii) A phenylalanine-deficient mutant of E. coli (M83—s5), which does not utilize prL-tryptophan
alone and is also not significantly stimulated by the addition of DL-tryptophan to various levels
of pL-phenylalanine (1, 4 and 10 /ml, giving 2, 38 and 50 % of full growth), responded to L-tyrosine
in the following manner: tyrosine alone did not stimulate growth, but when 6co y/ml of tyrosine
was added to 2 ¢/ml of phenylalanine, the growth rate rose from 20 to 659%, of full growth. Larger
quantities of tyrosine did not exert any additional effect.

(ii) In a tyrosine-deficient mutant (M83~g), DL-tryptophan (up to 1000 ¢/ml) did not show
any effect, either alone or in combination with quantities of L-tyrosine which gave 20 or 509, of
full growth, and prL-phenylalanine (600 y/ml) caused only very slight increases (5~129%,) at 16 and
25 % of full growth (produced by 1 and 2 p/ml of L-tyrosine).
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Supporting evidence for the validity of the ‘‘straight’ scheme (B) can be derived from analogous
experiments with the inhibited mutants. As an example, the results obtained with p-aminophenyl-
alanine (PAPA) as inhibitor’:%.7 may be quoted.

(iv) The tryptophan-deficient mutant, the PAPA-inhibition of which is competitively reversed
by pL-tryptophan, was stimulated to full growth already by small quantities of DL-phenylalanine
or L-tyrosine, added at growth levels of o and 309 (i.e. in presence of 4 y/ml of DL-tryptophan
and 200 and 40 y/ml of PAPA). Both phenylalanine and tyrosine exert thus a sparing effect on
tryptophan.

(v) The phenylalanine-deficient mutant, which gives 14 and 309%, of full growth in presence
of 400 y/ml of PAPA and 8 and 14 y/ml of pDL-phenylalanine, respectively, is stimulated up to 6o
and 909, of full growth by addition of pr-tryptophan. 8 y/ml of L-tyrosine increased the growth
from 27 to 1009%,, when added to 14 y/ml of DL-phenylalanine and 400 y/ml of PAPA, and 2 p/ml
of L-tyrosine raised it from 10 to 959%, of full growth, when employed in conjunction with 8 y/ml
of DL-phenylalanine and 400 p/ml of PAPA. Thus, the inhibitor stimulates the utilization of trypto-
phan by the mutant and enhances the sparing effect of tyrosine.

(vi) In the PAPA-inhibited tyrosine-deficient mutant, addition of pL-phenylalanine to sub-
optimal quantities of L-tyrosine gave better growth than L-tyrosine alone. In presence of 1600 y/ml
of PAPA, ¢.g., the combination of 7 y/ml of L-tyrosine and 2 p/ml of pL-phenylalanine gave 120%
of the growth, a level which could be achieved with 10 y/ml of L-tyrosine. The inhibitor, therefore,
actually stimulates the cellular faculties of the bacterium.

In conclusion, it therefore seems possible to assume that, in addition to the ‘‘branched’’ scheme
described by Davisl, a “‘straight’”’ scheme in the synthesis of the aromatic amino acids also exists.

A detailed account of these experiments including a study of other inhibitors and of a triply
deficient mutant of E. coli, will be published elsewhere.
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LE ROLE DU NOYAU CELLULAIRE DANS LES OXYDATIONS
ET LES PHOSPHORYLATIONS

par
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Nous avons montré récemment! que la consommation d’oxygéne de fragments énucléés d’amibes
se maintient & son taux normal pendant une dizaine de jours; rapprochant ce fait d’observations
de Mazria Er HirsHFIELD? établissant que I’énucléation diminue fortement et rapidement la péné-
tration du 32P dans les amibes, nous avions conclu que I’enlévement du noyau provoquerait une
interruption dans le couplage entre les oxydations et les phosphorylations.



