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tiation, of aleurone cells. The authors
looked at a variety of maize ‘kernel mosaic’
mutants that had regions in which the
development of aleurone cells was abnor-
mal. They then determined the extent of
differentiation in the mutant sectors, and
suggest that each of the mutant genes acts 
in one of three successive developmental
stages (Fig. 1d).

In stage 1, an aleurone cell’s identity is
controlled by its position in a gradient, of
unknown composition, across the inner part
of the seed; this gradient is disrupted in
stage-1 mutants. In stage 2, the further dif-
ferentiation of an aleurone cell is determined
by its position in relatively few large fields
throughout the endosperm. During stage 3,
the fate-determining fields are smaller and
more numerous. The origin and nature of
these developmental fields is not yet known:
they may reflect cell groups connected by
plasmodesmata (threads of cytoplasm), or
they might originate from limiting dilution
of some component(s) from either the
sperm cell or the central cell.

The layer of developing starchy endo-
sperm cells contains several discrete domains
— with different biochemical properties 

and functions — that are characterized by
their expression of particular ‘marker’ pro-
teins3,4. One domain, the ‘basal transfer
layer’, corresponds to a region specialized 
to promote solute uptake into the seed. 
The function of the second cellular domain, 
the embryo-surrounding region, is not yet
clear3,4. We know little about whether or how
these cell types can switch fates. But if they
could be experimentally induced to change
their destinies, the potential for changing the
composition of the seed to suit the dietary
needs of humans would be considerable.
Likewise, one spin-off of Becraft and Asun-
cion-Crabb’s1 findings might be a better 
ability to alter the proportion of protein- and
oil-rich aleurone cells and starchy endo-
sperm cells in the cereal grain. n
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Figure 1 Deciding the fate of seed endosperm cells. a, b, Endosperm ‘initial cells’ (a) divide to give rise
to aleurone and starchy endosperm initials (b; for simplicity, only one of each is shown). The initials
then divide further, perpendicular to each other. c, The resulting cells differentiate to form aleurone
and starchy endosperm cells. Becraft and Asuncion-Crabb1 show that positional cues are required to
specify aleurone cells. Loss of function of the Dek1 gene leads to the conversion of aleurone cells to
starchy endosperm cells. When gene function is restored, the outermost endosperm cells revert to
aleurone cells. So the fate of an aleurone cell is not fixed; positional cues are required, and Dek1
responds to these cues. d, Becraft and Asuncion-Crabb also identified three broad categories of
mutant maize plant, in which different stages of aleurone-cell differentiation are affected. The
authors propose a three-stage differentiation process. Stage 1, the identity of the aleurone cell is
controlled by its position within a gradient — from the seed’s ‘silk scar’ to its ‘abgerminal crown’ —
of the factor(s) affected in the first category of mutant plant. Stage 2, a few large fields of cells form,
and cell fate is determined by position within those fields. Stage 3, many smaller fields form. Purple,
endosperm; green, embryo. d is modified with permission from ref. 1.

100 YEARS AGO
You occasionally do us, who are humble
teachers of Elementary Science in schools,
the very great kindness of giving us, through
your columns, the chance of reaching the
ears of those eminent men who are your
frequent contributors, and who examine our
pupils… I have spent a very large amount of
time, money and labour in introducing the
teaching of practical physics into my school,
and trying to see that it shall be of the best
kind possible, and I am prepared to do more.
But really there must be some agreement
between us and the said eminent men as to
what practical science is when the
examination paper is composed… The
Cambridge Local Syndicate have introduced
Elementary Experimental Science, three
papers, into their junior syllabus. The other
day I set two of these three papers for 1899
to a number of boys who had had a most
careful experimental training in the matter of
the syllabus… On marking the papers I
found that the best boys… barely reached
40 per cent. of the marks. The same papers
were set to a sharp boy of the same age who
had done no experiments, but had been
through the same subjects, mechanics,
hydrostatics, and heat, in the old way, viz.,
text-book and problems. He scored nearly
full marks on all the physics questions…
Now these are exactly the old Cambridge —
“Describe the common pump, &c.,
questions?” and the way to answer them is
to waste no time on experiments, but read
your text-book, get up your formulae and
work examples.
From Nature 1 November 1900.

50 YEARS AGO
The aim of the Gordon Research Conferences
is not so much to produce complete
scientific papers, but rather to bridge the
gap between advanced stages of the work
and its appearance in print. How necessary
this is in a rapidly developing field could be
seen from the fact that, in the conference on
ion exchange… certain fundamental
investigations on ion-exchangers were
reported by no less than five different
research groups. These dealt with the
swelling and exchange properties of resins
of different degree of chain cross-linking ;
they showed uniformly that the uptake of
swelling water and the speed of exchange
decreases with increased cross-linking,
while at the same time the specificity of the
resin for different ions increases.
From Nature 4 November 1950.
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