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Proteins vs peptides

Peptides are not (always) the same as small proteins
No tertiary structure on their own
Typically <10 amino acids

On their own: biological functions (transmembrane,

helices, ligands etc.) Yy
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In abundance: materials o L
Undesired: amyloid plaques S é; °
Desired: hydrogels, vesicles, tubes etc. | [
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Peptides as materials

a new way to look at biomolecules
_

Short peptides:

i Assemble at low concentrations

i Are biocompatible and biodegradable

4 Are cheap to produce

4 Are hard tosee A simulations ryciogets ]
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Applications

i Vegetarian replacement ajelatin
i Creams and cosmetics

i Capsules for drug delivery
A Wound dressing

4 Encapsulation of catalysts

i 3D Cell culture m




Understanding vs. predicting peptides

1
1. You see

> You simulate
3. You understand

OR

1. You understand
> You simulate
3. YOU see



Simulating short peptides:
why use Martini?

Simulations, because:
Theassembly path imformative
Too many possibilities to try in the lab

Coarsegraining, because
Seltassembled structures contain MANY molecules
Selfassembly takes time

Martini, because

Martini was oOborn this way
WhimleyWhite peptides
Nanostructuragsroughamphiphilicity= oil-water partitioning



Diphenylalanine

]
Forms nariobes In wateGazi science 2003)

Crystal structure Knowsbit, 200)
From chemical vapour deposition

Can we simulate 1t?
Structure In water
Dynamics




General workflow
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ExampleSf simulated peptides

Ultrashort peptides
FF, and other dipeptidés
All tripeptides34
Peptide derivatives (increasing the amphiphilic nature
3-armedBTA>®
Fmoepeptides®
Peptidenanocarriers
Amyloid peptides
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To assemble or not to assemble

A peptide is useful when it
.. Is first of all soluble in water
.. after somaé¢ime/changeassembles in water
.. forms fibrous networks, tubes or vesicles

.. IS biocompatible
.. gives a transparent material



Result® does it assemble?

S
A Study of all 20 x 20 dipeptides
A AP score =SASAeqin/ SASA
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