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            Abstract
The interferon-inducible dynamin-like myxovirus resistance protein 1 (MxA; also called MX1) GTPase is a key mediator of cell-autonomous innate immunity against pathogens such as influenza viruses1. MxA partially localizes to COPI-positive membranes of the smooth endoplasmic reticulumâ€“Golgi intermediate compartment2. At the point of infection, it redistributes to sites of viral replication and promotes missorting of essential viral constituents3,4. It has been proposed that the middle domain and the GTPase effector domain of dynamin-like GTPases constitute a stalk that mediates oligomerization and transmits conformational changes from the G domain to the target structure5,6,7; however, the molecular architecture of this stalk has remained elusive. Here we report the crystal structure of the stalk of human MxA, which folds into a four-helical bundle. This structure tightly oligomerizes in the crystal in a criss-cross pattern involving three distinct interfaces and one loop. Mutations in each of these interaction sites interfere with native assembly, oligomerization, membrane binding and antiviral activity of MxA. On the basis of these results, we propose a structural model for dynamin oligomerization and stimulated GTP hydrolysis that is consistent with previous structural predictions and has functional implications for all members of the dynamin family.
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                    Figure 1: Structure and oligomerization of the MxA stalk.
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Figure 2: Biochemical analysis of the oligomerization interfaces.
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Figure 3: Antiviral activity of MxA variants.
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Figure 4: Oligomeric models of dynamin-like proteins.
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The GTPase dynamin catalyses the scission of clathrin-coated pits at the plasma membrane, but the mechanisms of dynamin-mediated membrane fission remain poorly understood. Here, Gao et al. study a dynamin-like GTPase called MxA, which plays an important role in innate immune responses. They present the crystal structure of the stalk region of MxA that is composed of the middle domain and the GTPase effector domain (GED). A structural model of MxA oligomerization and stimulated GTP hydrolysis is presented, which has functional implications for all members of the dynamin family.
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