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Graphical abstract

@  Adding certain content of water
@  Mixing up, adding water further and dialyzing against water

ABSTRACT

Spherical nanostructures with striped patterns on the surfaces resembling the essential structures of natural virus particles were constructed through a
two-step self-assembly approach of polystyrene-b-oligo(acrylic acid) (PS-b-oligo-AA) and poly(y-benzyl L-glutamate)-b-poly(ethylene glycol)
(PBLG-b-PEG) copolymer mixtures in solution. On the basis of difference in hydrophilicity and self-assembly properties of the two copolymers, the
two-step self-assembly process is realized. It was found that PS-b-oligo-AA copolymers formed spherical aggregates by adding a certain amount of
water into polymer solutions in the first step. In the second step, two polymer solutions were mixed and water was further added, inducing the self-
assembly of PBLG-b-PEG on the surfaces of PS-b-oligo-AA spheres to form striped patterns. In-depth study was conducted for the indispensable
defects of striped patterns which are dislocations and +1/2 disclinations. The influencing factors such as the mixing ratio of two copolymers and the
added water content in the first step on the morphology and defects of the striped patterns were investigated. This work not only presents an idea to
interpret mechanism of the cooperative self-assembly behavior, but also provides an effective approach to construct virus-like particles and other
complex structures with controllable morphology.
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1. Introduction.

Amphiphilic copolymers are able to self-assemble into various supramolecular aggregates [1-8]. Inspired by biological systems in
nature, researchers have regarded the fabrication of hierarchical nanostructures that resemble natural materials as one of the topics of
macromolecular self-assembly in recent years [9-13]. For example, virus is an ideal model for polymer self-assembly which possesses
well-defined architectures with a protein capsid and encapsulated genetic materials as the core [14]. Virus-like particles (VLPs) are
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