
The tubulin homolog FtsZ (Filamenting temperature-sensitive 
mutant Z) protein is an essential prokaryotic cell divison 
protein. FtsZ is a GTPase that polymerizes in a nucleotide-
dependent manner head-to-tail to form single-stranded 
filaments that assemble into a contractile ring called the 
Z-ring. This ring forms on the inside of the cytoplasmic 
membrane where it marks the future site of the septum of a 
dividing bacterial cell and is dynamically maintained through 
the course of cell division by continuous and rapid turnover 
of FtsZ polymers1-3. FtsZ is the first protein to localize at the 
division site and recruits other proteins involved in bacterial 
cell division. Besides serving as a scaffold for other cell division 
proteins, FtsZ itself may exert cytokinetic forces that lead to 
cell division1-6. 

Given FtsZ's essential role in bacterial cell division, it has 
recently become a novel target in the development of new 
antibiotic and anti-microbial agents7-12. The unprecedented 
increase in antibiotic-resistant pathogens and lack of new 
antibiotic development highlights the need for new anti-
microbials active against novel targets such as bacterial 
cell division proteins9,13. Due to its novelty as a drug target, 
compounds targeting FtsZ would not be affected by current 
drug-resistance mechanisms14. Initial FtsZ drug screens focused 
on drugs that inhibit eukaryotic tubulin polymerization given 
the functional and structural overlap between tubulin and 
FtsZ14. There is little danger that an anti-FtsZ compound would 
also be anti-tubulin since FtsZ and tubulin only share 10-18% 
sequence similarity1,14-16.

Currently, there are a multitude of compounds being 
evaluated as FtsZ protein inhibitors, including both synthetic 
small molecules (e.g., PC190723), polypeptides, and inhibitors 
derived from naturally occurring agents, as well as nucleic 
acid inhibitors of ftsZ gene expression17,18. To date, the only 
protein X-ray crystallography data for a FtsZ inhibitor are 
PC190723-Staphylococcus aureus co-crystals19,20 (Fig. 1). 
PC190723, a benzamide derivative, potently inhibits S. aureus 
and Bacillus subtilis FtsZ proteins via binding in a cleft between 
the C-terminal domain and helix 7 in a region analogous to 
the Taxol binding site of tubulin17,19-21 (Fig. 1). These results 
suggest that the highest degree of binding is achieved when 

FtsZ is bound to a nucleotide and polymerized, suggesting that 
PC190723 inhibits FtsZ by first enhancing FtsZ polymerization 
and then stabilizing the polymers, thus preventing the 
necessary dynamic changes in FtsZ polymers for bacterial 
cell divison8,17,20. The inactive FtsZ is mislocalized and instead 
of being localized in the middle of the cell, is distributed in 
distinct puncta, throughout the elongated cell. The major 
drawback to PC190723 is that it binds in a region of FtsZ that 
is prone to spontaneous anti-microbial resistance mutations 
(Fig. 1), meaing that compounds that bind here may present 
a limited ability to inhibit FtsZ. For this reason, analogs of 
PC190723 have been synthesized (e.g., TX707) and prodrug 

versions of PC190723 (i.e., TX541) and TX707 (i.e., TX709) were 
also developed and found to be effective against S. aureus; 
however, their effectivness as broad-spectrum anti-microbials 
does not seem likely as they are not active against other 
Gram-positive and Gram-negative pathogens. In addition to 
these compounds, other potential FtsZ inhibitors in the midst 
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Figure 1. Crystal structure of the S. aureus FtsZ/PC190723 complex. 
Figure adapted from reference 19.



of various stages of development, production, and testing include synthetic 
anti-FtsZ inhibitors such as tri-substituted benzimidazoles and peptide-based 
compounds, as well as nucleic acid-based compounds that inhibit ftsZ gene 
expression, in contrast to targeting the FtsZ protein as the other candidates 
do14,17,18.

While these recent studies offer hope that targeting FtsZ proteins (or the ftsZ 
gene) will bear fruit in efforts to create antibiotics and anti-microbials against 
specific bacteria, current work does not support the hypothesis that targeting FtsZ 
wil lead to the identification and development of broad-spectrum anti-bacterial 
drugs. Indeed, the amino-acid sequence identity between different FtsZ species 
is 35 to 99%, and most commonly 40 to 60% (see http://www.cytoskeleton.com/
pdf-storage/info-res/ftsz-identity.pdf for an homology database). Instead, using 
one FtsZ protein target will likely generate a highly specific drug to that species. 
For example, Haydon et al.21,22 reported that PC190723 inhibited FtsZ from S. 
aureus and B. subtilis (70% identity to each other), but not from Escherichia coli 
(51% and 47% identity, respectively). 

Much remains to be done in pursuing anti-FtsZ drugs and translating the work 
of medicinal chemists into specific FtsZ inhibitors that can be tested preclinically 
and finally in the clinic. It is important to use a rational drug discovery process, 
which requires structural and kinetic analyses of FtsZ binding compounds (i.e., 
inhibitors) and mechanistic studies of anti-FtsZ compounds.

Several types of assays have been used to measure FtsZ polymerization, including 
GTPase, fluorescence quenching, FRET, sedimentation and light scatter assays. 
The requirements for drug screening applications are best served by the GTPase 
assay and fluorecence quenching formats. 

Cytoskeleton, Inc. offers purified, active FtsZ proteins from multiple bacteria as 
well as custom services that can produce needed FtsZ proteins and/or perform 
screenings of anti-FtsZ compounds. For additional information about these FtsZ 
proteins and services, a table of FtsZ-relevant assays, and sequence homologies 
between different FtsZ proteins, please see www.cytoskeleton.com/ftsz.
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FtsZ Proteins

Tubulin Polymerization Kits

Tubulin Proteins

Protein Purity Cat. # Amount

FtsZ Protein, E. coli, recombinant >90% FTZ01-A
FTZ01-B

1 x 1 mg
5 x 1 mg

FtsZ Protein, S. aureus, recombinant, 6xHis-tagged >90% FTZ02-A
FTZ02-B

1 x 1 mg
5 x 1 mg

FtsZ Protein, S. pneumoniae, recombinant, 6xHis-tagged >90% FTZ03-A
FTZ03-B

1 x 1 mg
5 x 1 mg

FtsZ Protein, E. faecalis, recombinant, 6xHis-tagged >90% FTZ04-A
FTZ04-B

1 x 1 mg
5 x 1 mg

FtsZ Protein, E. coli, recombinant, 6xHis-tagged >90% FTZ05-A
FTZ05-B

1 x 1 mg
5 x 1 mg

Product Cat. # Amount

Tubulin Polymerization Assay Biochem Kit™ (>99% pure) BK006P 24-30 assays

Tubulin Polymerization Assay Biochem Kit™ (>97% pure) BK004P 24-30 assays

Tubulin Polymerization Assay Biochem Kit™ (>99% pure) BK011P 96 assays

Tubulin Proteins Source Purity Cat. # Amount

Tubulin Protein
Lyophilized (no glycerol)

Porcine 
Brain >99%

T240-A
T240-B
T240-C
T240-DX

1 x 1 mg
5 x 1 mg
20 x 1 mg
1 x 10 mg

Tubulin Protein, MAP rich
Lyophilized (no glycerol)

Porcine 
Brain

70% tubulin
30% MAPs

ML116-A
ML116-B
ML116-DX

1 x 1 mg
5 x 1 mg
1 x 10 mg

Tubulin for HTS Applications Porcine 
Brain 97% HTS03-A

HTS03-B
1 x 4 mg
1 x 40 mg 

Microtubules
pre-formed, lyophilized

Bovine 
brain >99% MT001-A

MT001-XL
4 x 500 µg
1 x 10 mg

Microtubules
pre-formed, lyophilized

Porcine 
brain >99% MT002-A

MT002-XL
4 x 500 µg
1 x 10 mg

AMCA Labeled Tubulin Porcine 
Brain >99% TL440M-A

TL440M-B
5 x 20 µg
20 x 20 µg

HiLyte Fluor™ 488 Labeled Tubulin Porcine 
Brain >99% TL488M-A

TL488M-B
5 x 20 µg
20 x 20 µg

TRITC Rhodamine Labeled Tubulin Porcine 
Brain >99% TL590M-A

TL590M-B
5 x 20 µg
20 x 20 µg

X-Rhodamine Labeled Tubulin Bovine 
Brain >99% TL620M-A

TL620M-B
5 x 20 µg
20 x 20 µg

HiLyte Fluor™ 647 Labeled Tubulin Porcine 
Brain >99% TL670M-A

TL670M-B
5 x 20 µg
20 x 20 µg

Biotin Tubulin Porcine 
Brain >99%

T333P-A
T333P-B
T333P-XL

5 x 20 µg
20 x 20 µg
1 x 500 µg


