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Conclusions
⌐ nPod: new parameter to control intermolecular cohesion.

⌐ ALP libraries: key role of charge density in the bioactivity of SPAs.

⌐ Hybrid assemblies: control dimensionality and nanoscale morphology.

⌐ The Computational/Experimental Symbiosis is a powerful approach to

design materials with novel features and understand their function.

i.sasselli@csic.es

Supramolecular Peptide Assemblers (SPAs)

⌐ Short peptides able to self-assemble into fibres1

⌐ Form networks with excellent performance as artificial

extracellular matrices (ECMs)2

Design & Understanding Challenges

⌐ Experimental characterization from proteins

➔ challenging interpretation

⌐ Lack of representative crystal structures to 

benchmark experimental and computational methodsSPAs Fibres Network Artificial ECM
Self-assembly
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Charge Density Effect in Bioactivity

⌐ Assess the effect of charge density on bioactivity

⌐ ALP Library of Charges -3 to -9/peptide

Protein-ALP Hybrid Assemblies

⌐ Tetratricopeptide Repeat (TPR) protein3 + ALPs

⌐ 1 vs 2 ALPs ➔ Controls material dimensionality
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We propose: Computational/Experimental Symbiosis

Side-by-side implementation

Continuous feedback

Iterative process

⌐Computational work:

⌐Improves experimental 

data interpretation

⌐Gives intermolecular detail

⌐Experimental work:

⌐Starting and final point

⌐Determines model set-up

⌐Validates computational data
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Amyloid Like Peptides (ALPs)

⌐ (FE)n repeats:
⌐ Hydrophilic surface

⌐ Hydrophobic core

Short Branched Peptides (SBPs) ► nPods

⌐ Branching in peptides ➔ hydrogen bonding patterns

⌐ Number (n) of Pods determines order/cohesion
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⌐Crystallinity prediction

(effect of n)

⌐Converges ➔ n = 6
4Pod3Pod 6Pod
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