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            Abstract
Vitamin K epoxide reductase (VKOR) generates vitamin K hydroquinone to sustain Î³-carboxylation of many blood coagulation factors. Here, we report the 3.6â€‰Ã… crystal structure of a bacterial homologue of VKOR from Synechococcus sp. The structure shows VKOR in complex with its naturally fused redox partner, a thioredoxin-like domain, and corresponds to an arrested state of electron transfer. The catalytic core of VKOR is a four transmembrane helix bundle that surrounds a quinone, connected through an additional transmembrane segment with the periplasmic thioredoxin-like domain. We propose a pathway for how VKOR uses electrons from cysteines of newly synthesized proteins to reduce a quinone, a mechanism confirmed by in vitro reconstitution of vitamin K-dependent disulphide bridge formation. Our results have implications for the mechanism of the mammalian VKOR and explain how mutations can cause resistance to the VKOR inhibitor warfarin, the most commonly used oral anticoagulant.
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                    Figure 1: Architecture of Synechococcus VKOR in complex with its redox partner.
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Figure 2: The active site of VKOR.
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Figure 3: Mutations causing warfarin resistance in mammalian VKOR.
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Figure 4: Electron transfer pathway.
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Figure 5: In vitro reconstitution of vitamin K-dependent oxidative folding.
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Figure 6: Comparison of VKOR with DsbB.
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        Editorial Summary
Structure of a warfarin target
Mammalian vitamin K epoxide reductase (VKOR) catalyses the generation of vitamin K hydroquinone, a decisive step in the vitamin K cycle that is required to sustain blood coagulation. The X-ray crystal structure of a bacterial homologue of VKOR has now been determined. It shows VKOR in a complex with its redox partner, a thioredoxin-like domain, and corresponds to an arrested state of electron transfer. This points to a possible mechanism by which VKOR uses electrons from newly synthesized proteins to reduce the quinone. This work may help explain how mutations to VKOR cause resistance to warfarin, the ubiquitous anticoagulant that acts by inhibiting VKOR.
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