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Insight into Viral Inhibition of Apoptosis: Structure of the
M11L:Bak BH3 Complex
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To circumvent host defences, many viruses express anti-apoptotic proteins to promote viral
propagation. Some ?-herpesviruses express homologs of pro-survival Bcl-2 that act to counter the
host’s cell death machinery. Myxoma virus, a double-stranded DNA virus of the pox family,
harbors anti-apoptotic M11L, first discovered as the virulence factor for this poxvirus of the
Leporipoxvirus genus that is the causative agent of myxomatosis in European rabbits.
Intriguingly, M11L has been reported to associate with Bax and Bak, two pro-death members of
the Bcl-2 family. As part of a further investigation into the molecular basis of MI11L’s
anti-apoptotic action, we determined the crystals structures of M11L in the presence and absence
of the human Bak BH3 domain. Unexpectedly, M11L adopts a Bcl-2 protein fold despite lacking
any primary sequence similarity and, like mammalian Bcl-2 proteins, acts primarily by
restraining Bax and Bak, the essential cell death mediators, thereby blocking their pro-apoptotic
action. Furthermore, M11L is not subject to control via BH3-only proteins with the exception of
Bim, thus enabling myxoma virus to wrest control of the apoptotic machinery from its host.
Consequently, our findings lend support to the concept that pro-death BH3-only proteins of the
Bcl-2 family act indirectly by disabling anti-apoptotic Bcl-2 members, instead of directly
activating other pro-death Bcl-2 members such as Bax and Bak.
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