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Abstract: Actin plays an essential role in fundamental life processes, interacting with more proteins 

than any other protein. Actin’s structure is dynamic, undergoing structural changes that facilitate 

interactions with actin binding proteins (ABPs) and their subsequent functions. Many of actin’s structural 

changes and actin:ABP interactions appear to involve actin’s C-terminus. Due to its inherent flexibility, 

actin’s C-terminus had not been resolved at high-resolution in actin structures until recently. The lack of 

structural resolution limited actin C-terminal research over the last 20 years, leaving the details of how 

actin’s C-terminus modulates actin structure and functions a mystery. In this thesis, I present evidence of 

a dynamic allosteric network within actin, modulated by actin’s C-terminus. In vitro motility assays 

suggest that removing the inherent flexibility of actin’s C-terminus inhibits the generation of cellular 

forces by myosin, though the inhibition of myosin activity is inconsistent between assays conducted under 

the same conditions. To explore the structural mechanisms behind actomyosin inhibition, I developed and 

employed in silico methods which has been shown to supplement in vitro and in vivo studies. In silico 

results presented in this thesis support the suggestion that actin’s C-terminus modulates actin structural 

properties and changes through dynamic allosteric networks, and that the disruption of C-terminal 

allostery has negative functional effects. It is therefore recommended that actin’s C-terminus becomes a 

focus of actin research to better understand actin’s roles in essential cellular functions for life on Earth.  
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