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            Abstract
Studies of bacteriophage Mu transposition paved the way for understanding retroviral integration and V(D)J recombination as well as many other DNA transposition reactions. Here we report the structure of the Mu transpososome—Mu transposase (MuA) in complex with bacteriophage DNA ends and target DNA—determined from data that extend anisotropically to 5.2 Å, 5.2 Å and 3.7 Å resolution, in conjunction with previously determined structures of individual domains. The highly intertwined structure illustrates why chemical activity depends on formation of the synaptic complex, and reveals that individual domains have different roles when bound to different sites. The structure also provides explanations for the increased stability of the final product complex and for its preferential recognition by the ATP-dependent unfoldase ClpX. Although MuA and many other recombinases share a structurally conserved ‘DDE’ catalytic domain, comparisons among the limited set of available complex structures indicate that some conserved features, such as catalysis in trans and target DNA bending, arose through convergent evolution because they are important for function.
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                    Figure 1: Transposition pathway and structure determination.
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Figure 2: Transpososome structure.
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Figure 3: Stereo close-up view of interactions near the Mu DNA–target junction.
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Figure 4: Model for a transpososome assembled on full left (reddish) and right (blue) bacteriophage ends.
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Figure 5: Comparison of DDE recombinase–DNA complexes.
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DNA sequences known as transposons encode proteins that allow them to insert copies of themselves throughout the genome. The mechanism of transposition has similarities to processes involved in retroviral integration and during immunoglobulin and T-cell-receptor development. Phoebe Rice and colleagues have now solved the structure of a bacteriophage transposase (MuA) bound to DNA sequences that mimic both the transposon ends and the target DNA ends. Images of this synaptic complex show the roles that individual domains of MuA have, and highlight the benefits provided by the intertwined structure.
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