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Abstract

HEPN-MNT, a type VI TA module, comprises the HEPN toxin and the MNT antitoxin,
which acts as a nucleotidyltransferase that transfers the NMP moiety to the
corresponding HEPN toxin, thereby interfering with its toxicity. Here,we report crystal
structures of the Legionella pneumophila HEPN-MNT module, including HEPN, AMPylated
HEPN, MNT, and the HEPN-MNT complex. Our structural analysis and biochemical assays,
suggest that HEPN is a metal dependent RNase and identify its active site residues.We
also elucidate the oligomeric state of HEPN insolution. Interestingly, L.pneumophila
MNT,which lacks a long C-terminal « 4helix, controls the toxicity of HEPN toxin via a
distinct binding mode with HEPN. Finally, we propose a comprehensive regulatory
mechanism of the L. pneumophila HEPN-MNT module based on structural and functional
studies. These results provide insight into the typeVIl HEPN-MNT TA system.
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¥ Check for updates HEPN-MNT, a type VIl TA module, comprises the HEPN toxin and the MNT
antitoxin, which acts as a nucleotidyltransferase that transfers the NMP moiety
to the corresponding HEPN toxin, thereby interfering with its toxicity. Here, we
report crystal structures of the Legionella pnewmophila HEPN-MNT module,
including HEPN, AMPylated HEPN, MNT, and the HEPN-MNT complex. Our
structural analysis and biochemical assays, suggest that HEPN is a metal-
dependent RNase and identify its active site residues. We also elucidate the
oligomeric state of HEPN in solution. Interestingly, L. pneumophila MNT, which
lacks a long C-terminal a4 helix, controls the toxicity of HEPN toxin via a
distinct binding mode with HEPN. Finally, we propose a comprehensive reg-
ulatory mechanism of the L. pneumophila HEPN-MNT module based on
structural and functional studies. These results provide insight into the type VIl
HEPN-MNT TA system.
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