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“Today the computer is just as important a tool for chemists as the test tube. Simulations are so realistic 
that they predict the outcome of traditional experiments” Motivation for the Nobel Prize for Chemistry 
2013. In this talk I will show how using computer simulations we developed a deep understanding of 
proteins to bridge soft-matter and complex biological systems. We took inspiration from natural protein 
properties such as: charge distribution, directional interactions and chaperonin action to design and 
produce new devices and materials with unprecedented properties. 

 
 
References 
(1) Capone, B.; Likos, C. N.; Coluzza, I. Grafting Density Induced Reentrant Disorder–Order–Disorder Transition in Planar 
Di-Block Copolymer Brushes. Soft Matter 2021, 17 (18), 4719–4729. https://doi.org/10.1039/D0SM02154G 
(2) Meesaragandla, B.; García, I.; Biedenweg, D.; Toro-Mendoza, J.; Coluzza, I.; Liz-Marzán, L. M.; Delcea, M. H-Bonding-
Mediated Binding and Charge Reorganization of Proteins on Gold Nanoparticles. Phys. Chem. Chem. Phys. 2020, 22 (8), 
4490–4500. https://doi.org/10.1039/c9cp06371d  
(3) Nerattini, F.; Tubiana, L.; Cardelli, C.; Bianco, V.; Dellago, C.; Coluzza, I. Design of Protein–Protein Binding Sites 
Suggests a Rationale for Naturally Occurring Contact Areas. J. Chem. Theory Comput. 2019, 15 (2), 1383–1392. 
https://doi.org/10.1021/acs.jctc.8b00667  
(4) Cardelli, C.; Nerattini, F.; Tubiana, L.; Bianco, V.; Dellago, C.; Sciortino, F.; Coluzza, I. General Methodology to Identify 
the Minimum Alphabet Size for Heteropolymer Design. Adv. Theory Simulations 2019, 2 (7), 1900031. 
https://doi.org/10.1002/adts.201900031  
(5) Mair, A.; Tung, C.; Cacciuto, A.; Coluzza, I. Translocation of a Globular Polymer through a Hairy Pore. J. Mol. Liq. 
2018, 265, 603–610. https://doi.org/10.1016/j.molliq.2018.06.009  
(6) Bianco, V.; Alonso-Navarro, M.; Di Silvio, D.; Moya, S.; Cortajarena, A. L.; Coluzza, I. Proteins Are Solitary! Pathways 
of Protein Folding and Aggregation in Protein Mixtures. J. Phys. Chem. Lett. 2019, 10 (17), 4800–4804. 
https://doi.org/10.1021/acs.jpclett.9b01753  
 
TEAMS extended link: 
https://teams.microsoft.com/l/meetup-
join/19%3a8f9ec19800e7467ab9bae6e627dfcb21%40thread.tacv2/1647253777850?context=%7b%22Tid%22%3a%22ffb
4df68-f464-458c-a546-00fb3af66f6a%22%2c%22Oid%22%3a%2234c00d0e-4085-4def-be95-f11f6239bc3d%22%7d  


