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Introduction
•

Antimicrobial resistance is a growing problem worldwide and creates a need for novel antimicrobials and systems in which to test them

•

Bacterial FtsZ is an essential cell division protein in most species, including E. coli, required to form a Z-ring at the midbody for cytokinesis1

•

Project aims to identify the changes in localisation of FtsZ upon a known FtsZ inhibitor Kil as well as phage addition in order to understand if FtsZ can be used as a
biomarker for antibacterial agents. For this, we have used an in vitro meningitis model2 using hCMEC brain cells infected with a K1 strain of E. coli EV36/FtsZ-mCherry3
and a K12/FtsZ-mNeon4 E. coli strain, to monitor FtsZ localisation via confocal microscopy.
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Figure 1: A) FtsZ-mNeon ring in K12 cells B) FtsZ-mCherry ring in EV36 cells
B

A

DAPI
Phalloidin
FtsZ-mNeon

DAPI
Phalloidin
FtsZ-mNeon

Figure 4: Multiple mislocalised FtsZ rings and a filamentous phenotype seen
in K12/FtsZ-mNeon upon T7 phage infection within hCMECs
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Figure 2: During hCMEC infection A) FtsZ-mNeon Z-ring in K12 cells B) FtsZmCherry Z-ring in EV36 cell
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Figure 5: Multiple mislocalised FtsZ rings and a filamentous phenotype seen
in EV36/FtsZ-mCherry upon K1F phage infection within hCMECs
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Conclusions and Further Work
•
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Figure 3: Mislocalised FtsZ rings
and a filamentous phenotype
seen in E. coli cells after
induction of the known FtsZ
inhibitor Kil peptide5 in K12
FtsZ/mNeon during hCMEC
infection
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Figure 6: A mutant T7∆0.46 phage
with the gp0.4 peptide knocked out
was added to the system and
showed A) reversal of phenotype
back to a single central Z-ring,
showing gp0.4 is responsible for
FtsZ inhibition B) gp0.4 delays host
cell lysis C) gp0.4 increases phage
progeny titre

Observed FtsZ localising to the cell midbody as a ring in E. coli K1 and K12 strains
during human cell infection

•

Applied the known FtsZ inhibitor Kil peptide and saw a filamentous, mislocalised Zring phenotype

•

A similar filamentous phenotype with multiple Z-rings was seen upon phage
infection with T7 and K1F phages in their hosts, suggesting these phages can inhibit
FtsZ and block cell division

•

Identified the T7 phage gp0.4 peptide is responsible for FtsZ inhibition by showing phenotype reversal with a
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knockout mutant, and that gp0.4 delays host cell lysis and increases phage progeny titres
•

We next want to further investigate how and why phage proteins target FtsZ inhibition, and look at the potential use
FtsZ as a biomarker for different and new antimicrobials
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