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Correlation between function and structure of FtsZ
(Acta Cryst. D68, 1175 (2012); J. Biol. Chem. 289, 3501 (2014)
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After DNA is replicated, cell division of bacteria
begins by self-polymerization of the cell-dividing
protein FtsZ bound with GTP, followed by a ring
(called Z-ring) formation with other proteins at the
division site in the middle of the cell. At that time,
FtsZ changes polymerization state to curved-form
from straight-form due to GTP hydrolysis. Finally, the
Z-ring shrinks, and consequently two cells are formed
as a result of the cell division. Here, we determined
the structure of FtsZ from methicillin resistant
Staphylococcus aureus by the X-ray crystallography.
Based on the structure, we designed several mutants of
T7 loop, and performed the structural analysis and
activity assays. The results indicated that FtsZ has
conformational changes on the relative arrangement
between N- and C-terminal subdomains for
self-polymerization and GTP hydrolysis. Such changes
make T7 loop be able to crawl into the GTP-binding
pocket of the next molecule well for polymerizing
straight-form. GTP hydrolysis also causes a structural
change of FtsZ from a straight to curve-form for

Z-ring shrinking.
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