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            Abstract
Local hormone maxima are essential for the development of multicellular structures and organs. For example, steroid hormones accumulate in specific cell types of the animal fetus to induce sexual differentiation1 and concentration peaks of the plant hormone auxin direct organ initiation and mediate tissue patterning2,3,4. Here we provide an example of a regulated local hormone minimum required during organogenesis. Our results demonstrate that formation of a local auxin minimum is necessary for specification of the valve margin separation layer where Arabidopsis fruit opening takes place. Consequently, ectopic production of auxin, specifically in valve margin cells, leads to a complete loss of proper cell fate determination. The valve margin identity factor INDEHISCENT (IND) is responsible for forming the auxin minimum by coordinating auxin efflux in separation-layer cells. We propose that the simplicity of formation and maintenance make local hormone minima particularly well suited to specify a small number of cells such as the stripes at the valve margins.
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                    Figure 1: 
                        An auxin minimum forms at the valve margin of 
                        Arabidopsis
                         fruit.
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Figure 2: 
                        IND regulates auxin transport.
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Figure 3: 
                        IND mediates PIN delocalization.
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Figure 4: 
                        IND directly regulates 
                        PID
                         and 
                        WAG2
                         expression.
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The concept of local accumulation and concentration gradients of plant or animal hormones in organ development or tissue patterning is a familiar one. Now a study of the seed dispersal mechanism in Arabidopsis thaliana introduces a new concept: a regulated minimum level of a cell-signalling molecule as a determinant of cell fate. During seed dispersal A. thaliana fruits split open (or dehisce) along the valve margins. The transcription factor INDEHISCENT (IND) is known to be important for differentiation of valve margin cells. IND is now shown to produce an auxin minimum by controlling the expression of auxin efflux carriers, and it is the existence of this auxin minimum that specifies the valve margin separation layer than allows the fruit to open. The relative simplicity of forming and maintaining local hormone minima suggests that it might be more general method with which to seal the fate of small groups of cells.
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