
•Louis Pasteur in 1987 stated that life was a function of 
the asymmetry of the universe [1]. Most biological 
molecules and assemblies are indeed asymmetric; 
resultant of the physical forces which mediate molecular 
interaction. An important biological assembly, helical 
structures, forms a majority of time in biological 
environments and the prevalence of this structure is 
without a solid theoretical explanation [2]. A property of 
helical structures is their chirality or breaking of mirror 
symmetry.  Our work offers a possible explanation of the 
foundation of chirality in biomolecular assemblies. We 
show that electrostatics is responsible for nanoscale 
architectures forming chiral patterns. An understanding 
of a prevalent feature, like chirality, can lead to methods 
to control structures such as viruses. Controlling features 
of self-organized nanoscale architectures, especially 
those of viral size and shape, has eluded chemists and 
engineers for decades. Using simply electrostatic forces, 
which have isotropic interactions, we are able to show 
the formation of ribbon-like helical (chiral) patterns on 
the surface of cylindrical fibers. Furthermore, we have 
shown with straightforward tuning of the electrostatic 
interaction strength, via the concentration of ions, 
provides a mechanism to control the surface pattern of 
virus-like fiber. Our work paves the foundation for a new 
understanding into the fundamental forces that are 
directing nanoscale pattern formation in biological 
systems such as viruses.
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