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AY, 1996 marks 60 years since the publication in
GENETICS of the paper that opened modern bio-
chemical genetics (BEADLE and EPHRussI 1936). The
authors, GEORGE W. BEADLE and BoRis EpHRUSSI, had
published some preliminary reports of their experi-
ments on the transplantation of imaginal discs in Dro-
sophila, but this was their first full paper on the subject.
A direct line leads from this publication to the produc-
tion of nutritional mutants in Neurospora and bacteria
and to all that followed from that.

The two authors, both in their thirties, had met at
Caltech in 1934 and had agreed to launch this investiga-
tion in order to throw light on the mechanisms of gene
action in development. The original plan had been to
transfer imaginal discs from Drosophila larvae to a tis-
sue culture medium, where, it was hoped, the discs
would continue to develop. With this idea in mind, the
site of the investigation was moved from Caltech to
EPHRUSSI’s laboratory at the Institut de Biologie in
Paris, which was equipped for tissue culture studies (Fig-
ure 1). The discs did not do well ¢n vitro, however, and
the two researchers decided instead to transplant them
to the body cavity of other larvae, a technique that had
been used successfully in the moth Ephestia by CASPARI
(1933). In the larval environment, the discs developed
and yielded the results to be described below.

The inspiration for these experiments was an early
observation by STURTEVANT (1920), who found that,
in gynandromorphs of Drosophila, genetically vermilion
eyes behaved nonautonomously, ie., they developed
not vermilion, but wild-type, eye color, if the other parts
of the fly were genetically wild type for the vermilion
gene. This nonautonomy, with its hint that in some
cases the phenotypic defect of a mutant could be recti-
fied, suggested to BEADLE and EpPHRUSSI that the trans-
plantation method might be applied to the study of
gene action in Drosophila. It is not clear how much
influence CAsPARI’s earlier findings with Ephestia had
on this decision, but there was probably some.

Interest in the biochemistry of gene action appeared
shortly after the rediscovery of Mendelism and led to
some notable early researches. The best known and
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most brilliant of these were by LUCGIEN CUENOT and
ARCHIBALD GARROD, who, respectively, studied inher-
ited traits in mice and men. These authors were the
first to link gene mutations to specific biochemical de-
fects (see WAGNER 1989). Their work was followed by
studies by others on the inheritance of coat colors in
mammals and anthocyanins in plants (for references,
see STURTEVANT 1965). These early investigations had
been largely forgotten by geneticists by the time BEADLE
and EPHRUSSI began their work. This neglect was due
only partly to the fact that genetics took a different turn
after the highly fruitful chromosome theory came into
existence. At least as important must have been the fact
that higher animals and plants, with their long genera-
tion times and inherent complexities, were too difficult
and unpromising a material for studies of the biochem-
istry of gene action. Even Drosophila, as we shall see,
was only marginally useful for this purpose. It was not
until geneticists discovered microorganisms that a sci-
ence of biochemical genetics could come into exis-
tence.

In their 1936 paper, BEADLE and EPHRUSSI studied
the fate of eye discs from 26 different eye-color mutants
of Drosophila after their implantation into the body
cavity of larvae of the same or a different genotype. The
discs developed into adult eyes, which, because they
were detached from the optic nerve, failed to evert, but
which were otherwise normal eyes. Their pigmentation,
in particular, developed normally.

Of the 26 mutants, just two, vermilion and cinnabar,
proved to be nonautonomous, i.¢., they developed wild-
type pigmentation when grown in a wild-type host. The
authors inferred that, in both cases, a diffusible sub-
stance needed for production of normal pigmentation
was supplied by the host to the mutant disc. The effect
of the mutation had been to prevent formation of the
substance. They found, furthermore, that a different
substance was required by each mutant. This was shown
by reciprocal implants in which a ¢n disc developing in
a v host remained c¢n, but a v disk in a ¢n host became
wild type. This result showed that ¢n mutants produce
what they called the vt substance, but » mutants do not






