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Development of suramolecular recruiting technology for elucidation of dynamics
of protein assemblies involved in cell division

Onoda, Akira
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Cell division protein FtsZ assembles as a filamentous structure at midcell
leading to the formation of a ring-shaped structure (Z-ring) which constricts to initiate
cytoplasmic division. The event involves the conformational change of FtsZ assembly triggered by GTP

ydrolysis. To unravel the dynamics and functional aspects of FtsZ assembly, a system in which the
assembled structure of en?ineered FtsZ is perturbed by a supramolecular interaction with external
adaptor proteins was developed. FtsZ protein fused with a Strep-tag and a membrane-targeting peptide
(Strep-FtszZ-mtp) was found to form a filamentous structure similar to that of the native protein.
AFM measurements visualized that the assembly of Strep-FtsZz-mtp was enforced to form a curved
structure by the interaction between Strep-tag and streptavidin (Sav). The assembly embedded in a
liposome was imaged by fluorescence microscopy.
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Figure 1. (a) Cell division mechanism and a
model of FtsZ assembly. FtsZ is colored in red.
(b) Mechanism of FtsZ Assembly. (c) Overlaid
crystal structures of MtbFtsZ (PDB: 4KWE ) in
blue and SatFtsZ (PDB: 4DXD) in cyan,
indicating the structural change though the
GTP hydrolysis.
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Figure 2. AFM images of FtsZ assembly (1 uM)
in the presence of 10 mM GTP. (a) 0 min, (b) 5
min, (¢) 10 min, (d) 30 min, (¢) 60 min, and (f)
90 min. The sample solution was immersed on
mica.

Figure 3. AFM
assembly (1 uM) in the presence of Sav (2 uM).
The sample solution was immersed 10 min after
mixing Sav. The sample solution was immersed on
mica.
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Strep-FtsZ-mtp assembly in the presence of Sav.
(b) Zoomed view of the area in square.
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