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Source data are provided with this paper. The accession numbers of the cryo-EM maps of MtaLon-Y224S:ATPS, deposited in the Electron Microscopy Data Bank
(EMDB), for the spiral pentamer and spiral hexamer are EMD-34000 and EMD-34001, respectively; the coordinates of the atomic models for the spiral pentamer
and spiral hexamer are deposited in the Protein Data Bank (PDB) with the PDB codes 7YPH and 7YPI, respectively. The accession numbers of the cryo-EM maps of
MtaLon-Apo for the spiral oligomers of trimer, tetramer, pentamer, and hexamer are EMD-34107, EMD-34108, EMD-34109, and EMD-34110, respectively; the PDB
codes for the spiral oligomers of trimer, tetramer, pentamer, and hexamer are 7YUH, 7YUM, 7YUP, and 7YUT, respectively. The accession numbers of the cryo-EM
maps of MtaLon:ADP for the spiral oligomers of trimer, tetramer, pentamer, and hexamer are EMD-34111, EMD-34112, EMD-34113, and EMD-34114, respectively;
the PDB codes for the spiral oligomers of trimer, tetramer, pentamer, and hexamer are 7YUU, 7YUV, 7YUW, and 7YUX, respectively. The accession numbers of the
cryo-EM maps of MtaLon-S678A:casein:ADP for the spiral pentamer, spiral hexamer, and close-ring hexamer are EMD-34002, EMD-34004, and EMD-34003,
respectively; the PDB codes for the spiral pentamer and close-ring hexamer are 7YPJ and 7YPK, respectively. The accession numbers of the cryo-EM maps of
MtaLon-Y397A/S678A:casein:ATPS for the spiral pentamer and spiral hexamer are EMD-34005 and EMD-34006, respectively. The accession numbers of the cryo-
EM maps of MtaLon-M217A:casein:ADP for the spiral pentamer and spiral hexamer are EMD-34116 and EMD-34117, respectively. The accession numbers of the
cryo-EM maps of MtaLon-Y224S:N-E613K:ADP for the spiral pentamer, spiral hexamer, and the 5+1 heterocomplex are EMD-36865, EMD-36866, and EMD-36867,
respectively; the PDB code for the 5+1 heterocomplex is 8K3Y.
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Sample sizes were chosen based on similar experiments reported in the literature.

No data were excluded.

Cryo-EM reconstruction of a protein specimen was not replicated because the 3D map derived was validated successfully later by other
experiments. All attempts at replication in the other experiments were successful.

This is not relevant to our study, which involves determination of 3D protein structures and validating the structural models by mutational
analysis.

This is not relevant to our study, which involves determination of 3D protein structures and validating the structural models by mutational
analysis.




