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Correction
In the News & Views article “Organic chemistry:
A tuxedo for iodine atoms” by Phil S. Baran and 
Thomas J. Maimone (Nature 445, 826–827; 
2006), a couple of errors crept into the 
accompanying figure. The bond to the top-right 
hydrogen atom in hopene, which was indicated 
to be projecting below the plane of the paper, 
should be pointing upwards; in other words, the 
hashed bond to this atom should be replaced 
with a wedge-shaped bond. Similarly, the 
wedge-shaped bond at the bottom right of the 
promoter should be replaced with a hashed 
bond, to indicate that it is projecting below the 
page, and not above it.

limiting general organ growth under normal 
conditions. They thus expressed in the vari-
ous tissue layers a fluorescently tagged enzyme 
that breaks down brassinosteroids. Consistent 
with the idea that the epidermis is of major 
importance for growth, reduced plant stature 
was particularly obvious when the enzyme was 
restricted to the epidermis.

These experiments indicate that growth of 
the epidermal layer in a shoot is crucial for con-
trolling total plant growth. This means that the 
epidermis must signal to the underlying tissues 
to keep their growth in step and prevent the 
plant from being torn apart. The authors there-
fore investigated how the epidermis might pro-
mote the growth of underlying tissues. Plant 
gene-transcription factors can move through 
intracellular channels called plasmodesmata. 
Growth-promoting gene-transcription fac-
tors downstream of brassinosteroid signalling 
have been identified6, and Savaldi-Golstein 
et al. showed that tagged versions of these fac-
tors could overcome the dwarfism associated 
with mutations in the bri1 gene when expressed 
in the epidermis. One of these transcription 
factors (BES1) was able to drive even greater 
growth than was seen in normal plants. 

The authors’ experiments using fluorescent 
tags revealed that these transcription factors 
relay their growth-promoting effect to the 
inner tissues without moving from the epi-
dermis; thus, the nature of the growth-pro-
moting signal between the epidermis and the 
inner layers remains unknown. Is the mobile 
signal chemical in nature? Or is it mechanical, 
with the epidermis pulling the inner tissues 
along? One way of addressing this issue is to 
elucidate the ‘growth machinery’ regulated by 
these hormones. Target-gene analysis of tran-
scription factors such as BES1 should identify 

which candidates regulate cell expansion in the 
epidermis and whether these epidermal growth 
signals influence inner tissues. 

Many other questions remain. Do the inner 
tissues respond only by modulating cell expan-
sion? How does the brassinosteroid growth-
control pathway fit in with other mechanisms 
of growth regulation, for example the regula-
tion of growth repressors such as members of 
the DELLA family, by various plant growth sub-
stances7? Is the brassinosteroid response one 
pathway among several that affect epidermal 
growth, as is perhaps suggested by the limited 
overlap in target genes for the different growth-
control pathways8,9? Do the various pathways 
target different layers? And finally, how does 
an essential role of the epidermis in growth, as 
observed by Savaldi-Goldstein and colleagues3, 
relate to genetic analyses in developing flow-
ers, which suggest that the inner tissue layers 
dictate the identity and thus the development 
and growth of organs10–12? Perhaps the control 
of growth involves sequential communication 
pathways in which the dominance of a layer 
in one phase of development is followed by 
dominance of another layer at a later stage. The 
brassinosteroid pathway dissected by Savaldi-
Goldstein et al., together with newly available 
molecular tools such as fluorescently tagged, 
functional signal-transduction components, 
are excellent means to address these questions, 
and to further our understanding of the inte-
grated control of plant growth. ■
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time, and it has been proposed that the epider-
mis drives growth ‘from without’4,5 (Fig. 1a). 

Savaldi-Goldstein and colleagues3 set out 
to study the contribution of the epidermis 
to shoot growth. They used a mutant of the 
flower ing plant Arabidopsis thaliana (Fig. 1b) 
that lacks both copies of the CPD gene. This 
gene is involved in brassinosteroid biosyn-
thesis and the plant is therefore dwarfed. The 
authors found that by supplying the epidermal 
layer of this mutant with an intact version of the 
CPD gene, tagged with a fluorescent ‘reporter’ 
molecule, dwarfism could be reversed. When 
this gene was expressed in the inner tissue 
layers, it was far less effective in overcoming the 
growth defect.

Furthermore, dwarfism in plants that had 
mutations in the bri1 gene, which encodes 
the brassinosteroid receptor BRI1, could be 
reversed by expressing this gene in the epi-
dermal layer only. This confirmed that the 
receptor-binding ability of brassinosteroids in 
the epidermis is important for growth. None-
theless, although growth recovered in these 
plants, certain aspects of inner-tissue differ-
entiation that also require brassinosteroid 
signalling — more specifically, the organiza-
tion of vascular tissues — did not. Moreover, 
expression of the bri1 gene only in the vascular 
layer could not overcome the growth defect.

In an experiment that combined reactiva-
tion both of brassinosteroid biosynthesis in the 
inner tissues and of its receptor-binding ability 
in the epidermis, the authors confirmed that the 
inner tissues made only a small contribution to 
growth. These data convinced Savaldi-Gold-
stein et al. that the brassino steroid-mediated 
pathway in the epidermal tissue can drive 
growth. But they wondered whether the epi-
dermis was also the tissue responsible for 

Figure 1 | Control of plant organ growth by signalling in the epidermis. a, The plant hormone 
brassinosteroid binds to its plasma membrane receptor BRI1, resulting in the activation of gene-
transcription factors such as BES1, and thus modified gene expression2. Savaldi-Goldstein et al.3 now 
show that these signalling events promote growth not only in the epidermal layer, but also in the inner 
cell layers. Consequently, they suggest that the epidermal layer controls growth throughout the leaves 
and other shoot-derived organs of flowering plants such as Arabidopsis thaliana (b).
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