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            Abstract
Throughout the lifespan of a plant, which in some cases can last more than one thousand years, the stem cell niches in the root and shoot apical meristems provide cells for the formation of complete root and shoot systems, respectively. Both niches are superficially different and it has remained unclear whether common regulatory mechanisms exist. Here we address whether root and shoot meristems use related factors for stem cell maintenance. In the root niche the quiescent centre cells, surrounded by the stem cells, express the homeobox gene WOX5 (WUSCHEL-RELATED HOMEOBOX 5)1, a homologue of the WUSCHEL (WUS) gene that non-cell-autonomously maintains stem cells in the shoot meristem2. Loss of WOX5 function in the root meristem stem cell niche causes terminal differentiation in distal stem cells and, redundantly with other regulators, also provokes differentiation of the proximal meristem. Conversely, gain of WOX5 function blocks differentiation of distal stem cell descendents that normally differentiate. Importantly, both WOX5 and WUS maintain stem cells in either a root or shoot context. Together, our data indicate that stem cell maintenance signalling in both meristems employs related regulators.
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                    Figure 1: 
                        WOX5
                         expression in the quiescent centre is required for root meristem development.
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Figure 2: 
                        WOX5
                         represses differentiation in the columella.
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Figure 3: 
                        WOX5
                         interaction with 
                        SHR/SCR
                         and auxin pathways.
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Figure 4: 
                        WOX5
                         and 
                        WUS
                         are interchangeable in stem cell control.
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        Editorial Summary
Root and branch stem cells
Plants have two apparently distinct stem cell niches, in the root and stem meristems, dividing perpetually to produce new tissues and organs. Previous studies have highlighted the different modes of development and different control genes in the two systems, but Sarkar et al. now show that there is a strong mechanistic link between them. The signalling centres of both niches utilize related transcription factors, WUSCHEL in the shoot and WOX5 in the roots, to maintain neighbouring stem cells undifferentiated, and these two factors act in both meristems to maintain normal function. This finding provides molecular evidence that the stem cell regulatory system originated before root and shoots separated in land plants from which the current higher plants are derived.
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