Award #: OAC-1931430

BACKGROUND (-

Peptide 3-sheet assemblies pose
opportunltles for new deS|gns
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Figure. Schematics of (a) B-sheet nanofiber,
(b) PB-sheet nanoparticle, (c) PB-sheet
brickwork nanosheet, and (d) nanosheet
curved to form a nanotube.

Discontinuous molecular dynamics
(DMD)/PRIME20 simulation of
spontaneous peptide self-assembly

Figure. Snapshot
from DMD/PRIME20
simulation of 768
AB(16-22) peptides
aggregating at T =
326 K, C=5 mM.

\forming peptides
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A random sequence is generated to drape on a user specified
L peptide scaffold (here referred to 2-layer p—sheet structure).
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OBJECTIVE : To develop an open software toolkit
, “PepAD” that enables the identification of fibril-
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The sequence is changed through mutating amino acid or
exchanging amino acids along the peptide chain. Side-chain
configuration is subjected to energy minimization. )
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is evaluated according to the equation
l-‘score = AGbinding —AX Paggregation
where AGyinging IS the binding free energy, A is a weighting
factor, and Puggregation  accounts for the intrinsic
aggregation propensity of peptides.
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The design is accepted or rejected based on Monte Carlo
Metropolis sampling.
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The score
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(OBJECTIVE : To use PepAD & bioinformatics &\
DMD simulation to evaluate the assembled
behaviors of the in-silico discovered peptides
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DMD Simulation of P1
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Peptide P1

OBIJECTIVE : To characterize the sequence |
patterns/signatures of fibril-forming peptides

Pattern C H H H C H
Signature R X, XX

Pattern H H C H P H C
Signature A L R L S L

Pattern C H H H P H C
R X, X, X, S X, E/D
R W/ X X, Q X, E/D
The symbols C, H, P in pattern indicate charged, hydrophobic,
polar amino acids

Signatures

(X, could be any one of the amino acids A, V, L, |

Conclu5|on A peptide assembly de5|gn (PepAD)
algorithm was developed and combined with the
DMD simulation to discover peptide sequences
that can self-assemble into f—sheet structures.




