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            Abstract
Factors with a graded distribution can program fields of cells in a dose-dependent manner1,2, but no evidence has hitherto surfaced for such mechanisms in plants. In the Arabidopsis thaliana root, two PLETHORA (PLT) genes encoding AP2-domain transcription factors have been shown to maintain the activity of stem cells3. Here we show that a clade of four PLT homologues is necessary for root formation. Promoter activity and protein fusions of PLT homologues display gradient distributions with maxima in the stem cell area. PLT activities are largely additive and dosage dependent. High levels of PLT activity promote stem cell identity and maintenance; lower levels promote mitotic activity of stem cell daughters; and further reduction in levels is required for cell differentiation. Our findings indicate that PLT protein dosage is translated into distinct cellular responses.
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                    Figure 1: 
                        Four 
                        PLT
                         genes promote root formation.
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Figure 2: 
                        PLT
                         promoter activity and PLT protein fusions display gradients.
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Figure 3: 
                        PLT expression regulates stem cell maintenance and meristem boundary.
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Figure 4: 
                        Inducible expansion of meristem and stem cell area with PLT2â€“GR fusions.
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        Editorial Summary
A PLETHORA of gradients
Polar auxin transport is a factor in almost all developmental processes in plants but there is still much to be learned about how it operates. In cells, directional auxin transport is controlled by the PIN protein carrier complex. A new computational model has been developed to describe diffusion and PIN-facilitated auxin transport in and across the cells of the root system. The model addresses two major issues in plant development. First it supports the concept of an auxin maximum and gradient to guide root growth. Second, it shows how a single molecule can generate a field of information: a concentration gradient across the organ growth zone is closely associated with auxin maxima. A related paper shows that four PLETHORA genes are vital for root development and are candidate output factors for the auxin gradient.
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