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Natural protein origami 

https://gfycat.com/gifs/detail/hopefulliveasianpiedstarling 
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Building block dimerization specificity 
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Coiled-coil dimers DNA 



Deconstructing shape into modules 



Design of a tetrahedral protein cage  



Design of a tetrahedral protein cage  
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Gradišar et al., Nature Chemical Biology 2013 



Pipeline for the design of CCPO 



Both SAXS and 

TEM 

reconstruction 
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folding of the 

polyhedra in the 

desired shape 

Structural analysis 
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X-ray scattering curve fitted to the 

theoretical profile 

 

 

 

 

 

Model used to fit the scattering 

curve 

 

 

 

 

Volumetric reconstruction of the 

scattering profile 

Ljubetić, Lapenta et al., Nature Biotech. 2017 



Challenges for the ERC AdG MaCChines 

• Design of complex functional nanostructures 

• Cages based on new types of building modules 

• Design of molecular knots  

• Molecular cargo encapsulation 

• Regulation of assembly/disassembly – molecular 

machine 

• Technology for rapid gene assembly 

• Applications: vaccines, drug delivery,                  

enzyme encapsulation, sensors,                                    

catalysts… 
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