
BoltzGen — Stärk et al., bioRxiv 2025  ·  RFdiffusion — Watson et al., Nature 2023  ·  ProteinMPNN — Dauparas et al., Science 2022  ·  AlphaFold3 — Abramson et al., Nature 2024
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MM-PBSA over the last 50 ns

Select & advance
lowest energy + sequence diversity →
 toxicity, synthesisability
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Cyclic peptides bind most favourably

It correctly predicted 

BoltzGen > RF diffusion
before MD

BoltzGen outperforms RF diffusion
Binding free energy of the 34 designs that kept the dimer intact. 
BoltzGen (Bz) peptides dominate over RFdiffusion (Rf)
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Peptide stays bound

Peptides stabilise the dimer interfaceArchitecture matters

The ranking method works

BioSim-Lab.comCONCLUSIONS
▸ First generative peptide-design campaign against the GC-C dimer interface.
▸ Two complementary generators (BoltzGen + RFdiffusion) gave a large, chemically diverse pool.
▸ Our ranking predicted BoltzGen > RFdiffusion — confirmed by MD.
▸ Multi-stage screening: MD dimer-stability → binding free energy → developability.
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2 THE TARGET GC-C dimer interface

3 TWO GENERATIVE TRACKS → 68 CANDIDATES in silico design & ranking

1 WHY TARGET GC-C? Parkinson’s disease

4 MD SCREENING 68 peptides · 100 ns each

5 RESULTS MD-validated designs

Only 5 RF diffusion peptides were able to hold  protomers close 
& have weaker binding than Boltzgen peptides
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