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            Abstract
Gibberellins control a range of growth and developmental processes in higher plants and have been widely used in the agricultural industry. By binding to a nuclear receptor, GIBBERELLIN INSENSITIVE DWARF1 (GID1), gibberellins regulate gene expression by promoting degradation of the transcriptional regulator DELLA proteins, including GIBBERELLIN INSENSITIVE (GAI). The precise manner in which GID1 discriminates and becomes activated by bioactive gibberellins for specific binding to DELLA proteins remains unclear. Here we present the crystal structure of a ternary complex of Arabidopsis thaliana GID1A, a bioactive gibberellin and the amino-terminal DELLA domain of GAI. In this complex, GID1A occludes gibberellin in a deep binding pocket covered by its N-terminal helical switch region, which in turn interacts with the DELLA domain containing DELLA, VHYNP and LExLE motifs. Our results establish a structural model of a plant hormone receptor that is distinct from the mechanism of the hormone perception and effector recognition of the known auxin receptors.
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                    Figure 1: 
                        Structure of the GA
                        
                        3
                        â€“GID1Aâ€“DELLA complex.
                      


Figure 2: 
                        Architecture of GID1A.
                      


Figure 3: 
                        Recognition of GA
                        
                        3
                         by GID1A.
                      


Figure 4: 
                        Architecture of the DELLA domain of GAI.
                      


Figure 5: 
                        Recognition of the DELLA domain by GID1A.
                      


Figure 6: 
                        A model of GA-regulated GID1â€“DELLA protein interactions.
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                Structure coordinates and structural factors are deposited in the Protein Data Bank under accession numbers 2ZSH (GA3â€“GID1Aâ€“DELLA) and 2ZSI (GA4â€“GID1Aâ€“DELLA).
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Gibberellin is an important plant hormone that regulates several development processes. Binding of gibberellin to its receptor GID1 leads to the recognition of the DELLA family of transcriptional regulators that negatively regulate gibberellin signalling. Two groups now present the crystal structure of gibberellin receptors from two different plant species. Murase et al. determined the structure of a ternary complex of gibberellin bound to GID1 and a DELLA protein fragment from Arabidopsis. Shimada et al. worked with gibberellin bound to rice GID1. The structures reveal a receptor recognition mechanism that is distinct that for auxins. Detailed knowledge of the receptor's structure could help in designing more effective or cheaper growth regulators for agricultural use.
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