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Fig. 1 (a) The population distribution for capsid/capsule structures''®’; (b) Model describing the roles of Cp149-Y132 in

assembly!!®) ( Reprinted with permission from Refs. [ 18,19 ] ; Copyright 2009 America Chemistry Society)
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Fig. 2 (a) Self-assembly of 12 corannulene-derived tiles to form a chemical capsid by hydrogen

bonding %

'5(b) A hierarchical assembly process to engineer a hydrophobic core for virus-like

parlicles:ﬂ] (Reprinted with permission from Refs. [20,21]; Copyright 2010 John Wiley & Sons)
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Fig. 3 (a) Strategy for the assembly and optically triggered disassembly of a hierarchical CCMV-dendron complex!?®! ( Reprinted with

permission from Ref. [29]; Copyright 2010 Nature Publishing Group) ; (b) DNA micelle-templated virus capsids formations

[30] ( Reprinted

with permission from Ref. [30 ] ; Copyright 2010 America Chemistry Soceity)
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Fig. 4 Schematic illustration of the cooperative self-assembly of poly ( L-lysine) dendrimers and linear poly ( L-leucine) into hierarchical

peptidesomes*?) ( Reprinted with permission from Ref. [42] ; Copyright 2012 the John Wiley & Sons)
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Fig. 5 (a) Gene delivery via nanoarchitectures mimicking viral capsids'*?! ( Reprinted with permission from Ref. [

42 ] ; Copyright

2012 the John Wiley & Sons) ; (b) Encapsulation of phthalocyanine into virus-like particles for photodynamic therapy
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with permission from Ref. [49 ] ; Copyright 2012 American Chemical Society)
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PROGRESS IN SELF-ASSEMBLIES FOR MIMICKING VIRAL CAPSIDS
AND THEIR BIOMEDICAL APPLICATIONS

Xiang-hui Xu, Yun-kun Li, Ye-ting Jian, Gang Wang, Bin He, Zhong-wei Gu

( National Engineering Research Center for Biomaterials, Sichuan University, Chengdu 610064 )

Abstract Self-assembly inspired from nature has been regarded as an important areas of basic and applied
research, and it was an interdisciplinary research field including chemistry, materials science, biomedical
engineering etc. With the inspiration from viral capsids, researchers are expecting to fabricate the capsid-like
architectures with the self-assembly learning from natural or artificial units and mimick the capsid functions.
The peptide-based self-assemblies for mimicking viral capsids were highlighted in this review. Recent
progresses on biomedical applications of self-assemblies mimicking viral capsids were reviewed.

Keywords Bio-inspired self-assembly, Mimicking viral capsids, Drug/gene delivery systems, Peptide-based

self-assembly



