Al-Accelerated Discovery of B7-H3 Targeted Cyclic Peptide ligands: From Library Design to Preclinical Validation
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Introduction Target protein purification and characterization ~Ratlo, SPS
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We present an integrated hit discovery platform for B7-H3 macrocyclic peptide binder screening that synergizes 1001 1130 0.042 100 6.39 -106.93

nigh-throughput biophysical screening (SPR, SPS) with phage display technology. State-of-the-art protein structure B R o e . i
orediction methods were employed to model the peptide—receptor complex, combined with binding free-energy cal-

. . . e . . . . . . . 1003 N/A 0.003 564 6.52 -100.78
culations, thereby enabling the rapid identification and optimization of high-affinity cyclic peptide binders against on-

cology targets. 1004 189 0.030 193 i -85.29

1005 102 0.012 128 8.88 -113.92

Our methodology employs parallel in vitro biophysical assays and phage display library screening. Protein structure

prediction tools were also utilized to model the cyclic peptide—receptor complex structure, followed by binding

Table 2. The summary of biophysical assays and calculated Ipae and MM-GBSA results for all 6 selected peptides.
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Figure 2. Post-purification, each protein is verified for stability and purity, then qualified by SPR, SPS and biochemical assays for tight, specific bind-
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Figure 1. Construction of mono-cyclic peptide library in Phages. Cyclic peptides 7—-18 aa long (P7C—-P18C) were displayed on phage. Library pan- ~ \ 3 , ;o
ning against immobilized antigen, helper-phage amplification, and phage-ELISA screening yielded tight-binding monocyclic clones. SPR / J\f\ N 1 22 | r\ 3
Cyclic peptide library capacity total with 1.49E+11 from 52 different phage libraries. o ] o o o o - CAY o . o . . .
Phage display library screening cascade. A cyclic-peptide phage library was panned against immobilized antigen. After washing away non-binders, T w T w T o T | Zhang, J., Rakhimbekova, A, et al. A prostate-specific membrane antigen activated molecular rotor for real-time fluo-

helper-phage super-infection was used to amplify eluted phage. Monocyclic peptides were identified by phage ELISA following E. coli re-infection.

rescence imaging. Nat Commun 12, 5460 (2021).

Figure 4. SPS and SPR assay results in RDC target binder screening for B7-H3.




