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            Abstract
Epac proteins are activated by binding of the second messenger cAMP and then act as guanine nucleotide exchange factors for Rap proteins1,2. The Epac proteins are involved in the regulation of cell adhesion3 and insulin secretion4. Here we have determined the structure of Epac2 in complex with a cAMP analogue (Sp-cAMPS) and RAP1B by X-ray crystallography and single particle electron microscopy. The structure represents the cAMP activated state of the Epac2 protein with the RAP1B protein trapped in the course of the exchange reaction. Comparison with the inactive conformation reveals that cAMP binding causes conformational changes that allow the cyclic nucleotide binding domain to swing from a position blocking the Rap binding site towards a docking site at the Ras exchange motif domain.
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                    Figure 1: 
                        Active Epac 2.
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Figure 2: 
                        Sp-cAMPS induced conformational changes.
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Figure 3: 
                        Interactions between Epac2 and RAP1B.
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                Data deposits

                Co-ordinates have been deposited with the Protein Data Bank under accession number 3cf6. The EM map of activated full length Epac2 bound to RAP1B has been deposited in the 3D EM database (http://www.ebi.ac.uk/msd/) under accession code EMD-1510.
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Epac proteins are activated by binding of cyclic AMP (cAMP) and act as guanine nucleotide exchange factors for Rap GTPases. They are important in the regulation of cell adhesion and insulin secretion. Here, the structure of Epac2 in a complex with cAMP and Rap1B is determined. Comparison of this activated state of the complex with the inactive one reveals the conformational changes in Epac2 induced by cAMP binding.
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