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In gibberellic acid solution, decorticated and de-
germed barley grains produced many hydrolytic
enzymes. The starchy endosperm frequently dis-
solved, and soluble substances appeared in the
liquid, In response to gibberellic acid, a-amylase
appeared to be synthesised de novo, and endo-
sperm breakdown spread from the aleurone layer.
[Cited in over 120 publications, this is the most-
cited article published in this journal to date.)
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“This publication was one of a series concerned
with enzyme formation in barley grains.
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Earlier,
there had been conflicting views on whether or not
the aleurone layer of the endosperm, like the em-
bryonic scutellum, had a role to play.
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The work

was intended to assist the matting industry, since a
key part of malting is the controlled germination
of grains.
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” The work was carried out in laborato-

ries in a converted stable block at the Brewing In-
dustry Research Foundation, with technical
resources that, even then, were primitive and that
dictated the esperimental approaches used. I had
been studying enzyme production by isolated
barley embryos supplied with various nutrients.
However well they were ‘fed,’ they produced less
o-amylase than appeared in germinating whole
grains. Maltsters were using gibberellic acid to ac-
celerate germination, gibberellins had been
detected in malt,
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and a weak gibberellin.like
organic acid originating in the barley embryo
stimulated the production of a-amylase and other
enzymes in degermed grains.
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These facts, com-
bined with observations on the effects of gib-
berellic acid on degermed grainsfr’°redirected
my work.

“The first experiments confirmed that living em-
bryos produced a water-soluble material that in-
duced a.amylase formation in living degermed
grains—an observation arguing against zymogen
activationor the release of abound, preformed en-
zyme, as was known to occur with /3-amylase.
When degermed, decorticated grains were next in-
cubated in liquid with gibberellic acid, it was stag.

- gering to see the greater parts of the starchy en-
dosperms dissolve, over several days, demonstrat-
ing the gibberellin-induced appearance of en-
zymes capable of degrading the cell walls, the
structural proteins, and the starch. Breakdown
products accumulated in the liquid and included
sugars, amino acids, peptides, enzymes, and in-
organic phosphate. Breakdown spread inward
from the aleurone layer, indicating this was the

- source of at least many of the enzymes,a fact I~ter
confirmed using isolated aleurone tissue.
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This
tissue is also the major source of the inorganic
phosphate, and some sucrose.

61
Hydrolytic en-

zymes appeared that could degrade synthetic
glycosides, disaccharides, oligosaccharides, poly.
saccharides, proteins, and dipeptides. Later DNA,
RNA, and phosphates were added to the listfr~,8In
addition, perosidase appeared.

“Nutrients had little effect on the production of
a.amylase, but respiratory inhibitors and agents
blocking protein synthesis were inhibiting, and
[C
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].amino acids were incorporated into soluble

proteins. Thus it appeared that a-amylase was at
least being synthesised de novo and was not being
released from a zymogen, as had been proposed.

“The reason for the frequent citation of this
paper is presumably because it was the first to de-
scribe a range of characteristics ofthe aleurone re-
sponse to gibberellic acid and appeared just be.
fore a massive increase in research on this topic
occurred. Although the experiments reported have
been criticized, both with and without justifica-
tion, nearly all the suggestions and conclusions
made have withstood further examinations.
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In-

deed, the fascination of the ‘aleurone system’ has
caused the vital functions of the embryo to be
seriously neglected.”
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