Al-Accelerated Discovery of B7-H3 Targeted Cyclic Peptide ligands: From Library Design to Preclinical Validation
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Introduction Positive clones screening and selection
We present an integrated hit discovery platform for B7-H3 macrocyclic peptide binder screening that syner- positive clone test Negative control test F-1000 F-1003 F-1006
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lowed by binding free-energy calculations. The sequences obtained from phage display library screening Figure 4. SPR assay results in RDC target binder screening for FAP
were ranked and selected based on the Ipae metric and binding free-energy values. Target validation was positive clone test Negative contro] test : : .
, , , , , , 1|2 | 3 | 4| 5|6 | 7| 8 | 9|10 1|1 1|2 | 3| 4|5 | e | 7 |8 | 9 |0]|n |2 Cyclic Peptide # | KD from SPR (nM) | Ipae(A) MM-GBSA AG(kcal/mol)
aChIeved through englneered recomblnant prOteIn ConStrUCtS (InCIUdIng B7'H3, FAP, EGFR, B7_H4 and A 0.196 | 0.571 | 0.261 | 0.665 | 0.411 ] 0.252 | 0.387 | 0.868 | 0.212 | 0.794 | 0.93 | 0.938 A 0.17510.139 [ 0.125| 0.13 | 0.14 [ 0.208 | 0.189 | 0.234 | 0.211 | 0.338 | 0.248 | 0.242
: : : : : : : : F-1000 0.508 13.51 -100.46
GPC3) and isogenic cell lines with uniform -[arge-t expression. Comprehenswe evaluation was performed B [0.181 | 0.524 | 0.253 | 0.131 | 0.166 | 0.133 | 0.442 | 0.481 | 0.252 | 0.284 | 0.315 | 0.196 B [0.191|0.172 | 0.165 | 0.106 | 0.132 | 0.157 | 0.12 | 0.174 | 0.146 | 0.154 | 0.194 | 0.165
. . . . . L. . . . . . C |0.414|0.192|0.187 | 0.19 | 0.912| 0.173 | 0.255 | 0.314 | 0.185 | 0.203 | 0.423 | 0.895 c 0172|0182 |0.147 | 0.128 | 0.151 | 0.123 | 0.142 | 0.14 | 0.139 | 0.145 | 0.176 | 0.211 F-1001 - 13.34 -85.03
using modular functional assays measuring binding affinity and cellular internalization kinetics. o
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Table1.R binant h B7-H3 ectod i tially chall d with a ph displayed lib f13-to 15-resid li 1005 i 1195 6086
o o o o . o able 1. Recombinant human B7-H3 ectodomains were sequentially challenged with a phage-displayed library of 13-to 15-residue monocyclic
Cyc"c peptlde phage dlsplay Ilbrary conStrUCtlon and Screenlng peptides (P13C—P15C). After three stringent selection rounds, high-affinity binders were enriched and visualized as discrete green-highlighted F-1006 29.3 12.86 -118.32
color. The DNA encoding these candidate peptides has now been bulk-amplified and is undergoing high-throughput NGS to decode clone
diversity, reveal consensus motifs and rank variants by frequency before off-phage affinity confirmation. Table 4. The summary of biophysical assays and calculated Ipae and MM-GBSA results for all selected peptide binders for FAP.
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The same protocol of candidate discovery and evaluation was applied to other validated RDC targets

(B7-H4, EGFR and GPC3) and new batch of cyclic peptides are selected and synthesized based on the cal-
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Figure 3. SPS and SPR assay results in RDC target binder screening for B7-H3.
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A.Construction of mono-cyclic peptide library in Phages. Cyclic peptides 7-18 aa long (P7C-P18C) were displayed on phage. Library panning H4-1002 13.16 -60.40
against immobilized antigen, helper-phage amplification, and phage-ELISA screening yielded tight-binding monocyclic clones. H3-1002 N/A 0.004 413 6.87 -107.01
B.Cyclic peptide library capacity total with 1.49E+11 from 52 different phage libraries. H3-1003 N/A 0.003 564 6.57 -100.78 H4-1003 8.87 -39.78
C.Phage display library screening cascade. A cyclic-peptide phage library was panned against immobilized antigen. After washing away ' ' ' B7-H4
non-binders, helper-phage super-infection was used to amplify eluted phage. Monocyclic peptides were identified by phage ELISA following E. H3-1004 189 0.030 193 _ -85.29 H4-1004 11.58 ->4.33
coli re-infection.
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Target protein purification and characterization
Table 2. The summary of biophysical assays and calculated Ipae and MM-GBSA results for all 6 selected peptide binders for B7H3. H4-1007 10.17 56.86
Cyclic Peptide # MM-GBSA AG(kcal/mol) SPR Kd (nM) Ry o G-1000 19.83 -77.36
H3-1006 -79.87 . N/ L G-1001 24.76 -73.95
H3-1007 -11.84 - Table 5. The summary of calculated Ipae and MM-GBSA results for 19 cyclic peptides after the phage display library screening process.
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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 Zhang, J., Rakhimbekova, A., et al. A prostate-specific membrane antigen activated molecular rotor for real-time fluorescence imaging. Nat

binding to its cognate target before entering binder screening. Table 3. The summary of biophysical assays and MM-GBSA results for peptide binders modified on peptides in table 2 for B7H3. Commun 12, 5460 (2021).




