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The actin cytoskeleton plays an essential role in cell signalling, metabolism, adhesion, morphology, 
motility, migration, vesicle and organelle trafficking, muscle contraction, division and cell death. Actin 
interacts with different actin-binding proteins in a well-regulated fashion to perform such a diverse 
array of functions. The family of actin-binding proteins tropomyosin comprises over 25 tropomyosin 
isoforms involved in the regulation of these interactions (Gunning et al., 2015). In humans, 
tropomyosins are generated by alternative splicing from four highly conserved genes, and they 
copolymer and stabilise most actin filaments (Meiring et al., 2018). Tropomyosins great isoform 
diversity permits the development of anti-tropomyosin-isoform-specific inhibitory compounds to 
target the actin cytoskeleton, and therefore tropomyosins have been proposed as potential anti- 
oncogenic targets (Stehn et al., 2013). However, our knowledge of the tropomyosin isoform 1.9, 
present in cancer cells, is limited. 
In the present study, we focus on the tropomyosin isoform 1.9 (Tpm1.9), which localises to the 
lamellipodia of migrating fibroblasts and plays a key role in lamellipodia-based cell migration (Brayford 
et al., 2016). We combine live-cell imaging and confocal microscopy to show that inhibition of Tpm1.9 
results in unstable lamellipodia and decreased cell velocity during lamellipodia-based cell migration. 
Furthermore, we use transmission electron microscopy and the engineered ascorbate peroxidase APEX 
to tag Tpm1.9-GFP through a GFP binding peptide to demonstrate that Tpm1.9 also localises to focal 
adhesions, and inhibition of Tpm1.9 results in fewer cell-substrate adhesions. 
Together these data show that Tpm1.9 is necessary for correct lamellipodia-based cell migration and 
adhesion. Since the upregulation of proteins controlling lamellipodia in certain cancers has been linked 
to an increased invasion, metastasis and poorer prognosis (Alblazi & Siar, 2015), our future directions 
are to evaluate the presence of Tpm1.9 in different cancer cell lines and to test Tpm1.9 as a potential 
anti-migrastatic target. This approach would overcome the intolerable toxicity associated with anti- 
actin drugs, and aims to contribute towards the treatment of metastasis, the leading cause of cancer- 
related mortality.   

 

 

 


