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            Abstract
Site-specific DNA recombination is important for basic cellular functions including viral integration, control of gene expression, production of genetic diversity and segregation of newly replicated chromosomes, and is used by bacteriophage λ to integrate or excise its genome into and out of the host chromosome. λ recombination is carried out by the bacteriophage-encoded integrase protein (λ-int) together with accessory DNA sites and associated bending proteins that allow regulation in response to cell physiology. Here we report the crystal structures of λ-int in higher-order complexes with substrates and regulatory DNAs representing different intermediates along the reaction pathway. The structures show how the simultaneous binding of two separate domains of λ-int to DNA facilitates synapsis and can specify the order of DNA strand cleavage and exchange. An intertwined layer of amino-terminal domains bound to accessory (arm) DNAs shapes the recombination complex in a way that suggests how arm binding shifts the reaction equilibrium in favour of recombinant products.
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                    Figure 1: 
                        Pathways for integrative and excisive recombination.
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Figure 2: 
                        Structure of the λ-int tetramer bound to a Holliday junction and arm DNAs.
                      [image: ]


Figure 3: 
                        Three different conformations of λ-int tetramers representing distinct steps of the recombination reaction.
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Figure 4: 
                        Control of catalytic activity by 
                        trans
                         cyclic interactions of the C-terminal tail.
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Figure 5: 
                        Models showing the topology of DNA during λ integration and excision.
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