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Abstract

Actin is a globular protein responsible for cell movement, inter cell signaling, decision making in dendritic trees. The signaling
events in such bio-process can be imitated by molecular quantum cellular automata (QCA) network to achieve behaviors as
Boolean logic functions. It has been proposed that one dimensional partitioned QCA network is powerful enough to simulate the
nature of F-Actin. In this paper, half-subtractor has been considered for its design through the actin QCA. Basic logic gates, such
as AND gate, OR gate, XOR gate and NOT gate has also been designed and utilized to design the proposed half-subtractor
circuit.
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1. Introduction

F-Actin is an important cytoskeletal feature responsible for intracellular signaling events like electrical potentials,
quantum events etc. lon channel activity like ionic condensation and ion cloud propagation can also be studied for
neural information processing and facilitation of logical computation in dendritic trees [1].
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Fig.1. (a) Assembly of G-Actin to form Actin filament; (b) Basic structure of a monomer inside actin filament; (c) mapping of cells into QCA.

It is a double helix filamentous structure made up of globular actin (G-Actin) monomers. Actin has been studied
for self-assembly features. Actin molecules can combine with Adenosine Triphosphate (ATP) and ATP bound actin
can assemble together to form stable actin oligomer, which in turn can assemble into double helix Filamentous Actin
(F-Actin) chains [2-3]. The process is detailed in Fig. 1a. From Fig. 1b it can further be observed that F-Actin is
actually made of ADP bound actin monomers.
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