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Conformational sampling was done with the Rosetta simple_cycpep_predict application and peptide design was carried out with the rosetta_scripts application,
both of which are included in the Rosetta software suite. The Rosetta software suite is available free of charge to academic users and can be downloaded from
http://www.rosettacommons.org. Raw data of score and rmsd for the conformational sampling plots presented in the main text and supplementary information are
provided in Source Data file. Instructions and inputs for running these applications, and all other data and code necessary to support the results and conclusion are
provided in extended data file. The design scripts are also available in our github repository (https://github.com/ParisaH-Lab/publications.git).

All the structures presented here are deposited in PDB with accession codes 6WHN (http://doi.org/10.2210/pdb6WHN/pdb), 6WHO (http://doi.org/10.2210/
pdb6WHO/pdb), 6WHQ (http://doi.org/10.2210/pdb6WHQ/pdb), 6WHZ (http://doi.org/10.2210/pdb6WHZ/pdb), 6WI3 (http://doi.org/10.2210/pdb6WI3/pdb),
6JSW (http://doi.org/10.2210/pdb6JSW/pdb). The raw data for HDAC inhibition assays (presented in Figures 2-5 and table S2) are available as a Source Data File.
HPLC traces of all peptides are also available as a Source Data File.

Backbone generation: To generate peptide backbones, we created around 10,000 structures. We stopped backbone generation at this range
as the best binders started to converge in structure and sequence based on visual inspection of the data.

Conformational sampling: 10-100 peptides (depending on design method) from each round that passed our computational metrics threshold
were selected for computational conformational sampling.

Experimental testing: Any peptide that passed this criteria moved on for experimental characterization (very few did). We also picked peptides
that had the best computational interface metrics for downstream experimental testing. Overall, we performed initial testing on 42 peptides
and full HDAC profiling was performed on 19 best designs.

For one of IC50 calculations, a point was removed from des4.2.0_t1, HDAC8 assay as it was an outlier in the plot.

The inhibition assays were repeated in two independent replicates. All attempts at replication were successful, resulting in data within
experimental error of one other with low standard deviation. All raw data are available in Supplementary file 1.

For structural studies using NMR and X-ray crystallography replication is not used.

All the peptides tested in this paper were selected based on their computational score using a threshold and HDAC inhibition assay was
performed on all of the ones that passed the computational conformational sampling and interface metrics, thus no randomization was
performed.

For our final HDAC activity assays, the Reaction Biology group who performed the assays was blind to the preliminary activity test performed
and to computational interface metrics. Additionally both groups who performed crystallization and structure refinement were blind to the
designed model of the peptides at the interface.




