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Abstract

Recent advances in structure-guided generative protein design have enabled the de novo design of high affinity protein binders with
minimal wet lab screening.! Here we apply a gradient-based hallucination approach (i.e. BindCraft) to design functional protein
Inhibitors for the insulin-family peptide Relaxin. Relaxin represents a novel target class for the gradient-based hallucination
methodology: a compact 6 kDa peptide hormone with limited binding surface and a poorly understood role in central homeostatic
regulation. The goal of this project is 2-fold: validate the gradient-based hallucination approach to design high affinity binders for small
peptide targets; and probe the physiological role of Relaxin with acute inhibition.

Relaxin Drives Fluid Consumption through its Receptor RXFP1 Relaxin Inhibitor Design R{IxB87 Blocks Relaxin’s Binding
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a. Complex prediction of the Relaxin Family Peptide Receptor 1 (RXFP1) GPCR interacting
with the two-chain disulfide linked Relaxin ligand primarily through its Leucine Rich
Repeat domain.? Binding site residues were determined by Blllesbach, et al. with site-
directed mutagenesis.3*

b. Intracerebroventricular infusion of Relaxin induces acute drinking response in mice.
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Top binder design RIxB87 occludes Relaxin’s RXFP1-binding interface (red) through
predicted multi-helical contacts. Hydrogen bonding is predicted between the binder and
Relaxin hotspot at residue Arg 13.

De Novo Design of a Relaxin Inhibitor using BindCraft
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. The BindCraft design pipeline of Relaxin inhibitor RIxB87. Adapted from Pacesa et al. 2025.

a
b. A48-hourrunyielded 78 passing designs filtered by pLDDT, ipTM, ipAE, surface hydrophobicity, and other thresholds (subset of passing designs shown). Passing designs are
ranked by ipTM. Two of the top designs were selected for purification based on structural diversity and varying sequence length.
c. Landscape of optimized candidates in terms of AlphaFold confidence metrics.
d. Structural landscape of passing trajectory outputs. UMAP projection is based on pairwise TM score distances. Backbones are colored by their maximum TM score to known
PDB structures. Broad dispersion indicates diverse backbone architectures.
e. SDS-PAGE of His-tagged RIxB87 (left) and RIxB38 (right).
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