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            Abstract
Escherichia coli RecBCD is a heterotrimeric helicase/nuclease that catalyses a complex reaction in which double-strand breaks in DNA are processed for repair by homologous recombination1. For some time it has been clear that the RecB subunit possesses a 3â€² â†’ 5â€² DNA helicase activity2,3,4, which was thought to drive DNA translocation and unwinding in the RecBCD holoenzyme. Here we show that purified RecD protein is also a DNA helicase, but one that possesses a 5â€² â†’ 3â€² polarity. We also show that the RecB and RecD helicases are both active in intact RecBCD, because the enzyme remains capable of processive DNA unwinding when either of these subunits is inactivated by mutation. These findings point to a bipolar translocation model for RecBCD in which the two DNA helicases are complementary, travelling with opposite polarities, but in the same direction, on each strand of the antiparallel DNA duplex. This bipolar motor organization helps to explain various biochemical properties of RecBCD, notably its exceptionally high speed and processivity, and offers a mechanistic insight into aspects of RecBCD function.
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                    Figure 1: Purified hisRecD protein is a ssDNA-dependent ATPase.[image: ]


Figure 2: hisRecD is a 5â€² â†’ 3â€² DNA helicase.[image: ]


Figure 3: Reconstitution of the Chi-specific cleavage activity of RecBCD from purified RecBC and hisRecD proteins.[image: ]


Figure 4: The RecB and RecD helicase subunits are both active in the RecBCD holoenzyme.[image: ]


Figure 5: A bipolar DNA helicase translocation model.[image: ]
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