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Abstract: 

Bio-nanotechnology represents one of the most intriguing and exciting fields in the recent years 

with almost limitless possibilities ranging from Medicine, Electronics and even renewable 

energy. At the same time, this field presents challenges which are interdisciplinary in nature. To 

address these challenges, we are starting to look at nature for inspiration. In this project , we 

attempt to fabricate a nano scale molecular tweezer in silico and simulate one of the most 

simplest motions at the nano level manipulating  natures very own molecular machines. 

The project attempts to provide the concept as well as molecular dynamics aided fabrication of a 

ToAC labeled coiled-coil GCN4 Leucine Zipper molecule with pH dependant actuation. The 

state transition of the peptide molecule is environmentally responsive to modulations in pH. The 

open and the closed state would correspond to the low and neutral levels of pH in the solution 

making the system power independent. 

The results obtained in the simulation that we found a 29 % increase distance of the actuation of 

the two α Helices which provides further evidence that 3 His residues are suffice for the 

actuation.   

In order to prove such a molecule would work, multiple mutants were created to elucidate 

maximal optimization and performance of peptide without compromising on structural integrity. 

On the basis of the results, the viability of such a molecule was suggested with future directions 

and potential applications. This project should aid the design and development of other 

biological molecular machine at atomic specifications.  

 



 

 

   

Figure: The Wild type peptide of leucine zipper GCN4 with ToAC label attached (Yellow and 

stick).The Histidine residues are depicted in red and the structures are visualized using YASARA 

Structure.   

 


