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Background & Aim: We have developed a new therapeutic cancer strategy based on targeting a core 

component of the cancer cell actin cytoskeleton, tropomyosin Tpm3.11. The first in class series of anti-

tropomyosin (ATM) compounds prevent the cancer associated Tpm3.1 from stabilizing actin filaments, leading 

to the collapse of the actin cytoskeleton in cancer cells. We have found that ATM agents strongly synergize 

with anti-microtubule (anti-MT) chemotherapeutics in vitro and in vivo2. Here, we examine the mechanism of 

synergy between ATMs and anti-MT drug vincristine (VCR) in HeLa cell line, which is widely used to study the 

mechanism of drug actions.  

Methods & Results: The drug combinations exhibit very strong synergy on inhibiting cell proliferation and 

inducing apoptosis, which is evaluated using the Isobologram methods. Strikingly, cell-cycle analysis results 

reveal that ATMs exhibit no impact on cell-cycle progression, however they significantly promote the VCR-

induced mitotic arrest at prometa/metaphase. Super-resolution microscopy imaging and live/fixed cell 

imaging are used to visualize drug impacts on mitosis. The results demonstrate that VCR disrupts spindle 

assembly and induces NuMA/G i-mediated amplification of acentrosomal MT organizing centres (aMTOCs), 

which can be rescued by an aMTOC clustering mechanism to achieve bipolar mitosis. The addition of ATMs 

enhances the aMTOC amplification, and prevent the clustering mechanism in VCR-treated cells. As a result, 

the drug combinations promote the multipolar spindle formation and cause mitotic catastrophe. To 

understand Tpm3.1’s role in regulating spindle formation, co-immunoprecipitation and mass spectrum 

analysis are performed. The results show that Tpm3.1, which preferentially localizes at the cell cortex during 

mitosis, potentially interact with proteins involved in regulating MT activity and spindle assembly, such as EB1, 

dynein and myosin-II. 

Conclusions: ATM drugs prevent the rescue of VCR-induced mitotic spindle defects, potentially via 

interrupting the interactions of Tpm3.1 and mitotic regulatory proteins at the cell cortex.  
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