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Introduction

1. Advantages of Natural Products for Covalent Drugs 2. Limitations of Existing Covalent Molecule Screening Technologies

Hyphenated technique; LC-ESI-MS
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Penicillin (from Penicillium) Aspirin (from willow bark)

» Traditional LC-ESI-MS requires chromatographic separation and has

» Natural products are key sources of covalent drugs, low throughput.

e.g., penicillin (from Penicillium), aspirin (from » Bioorthogonal labeling needs pre-modification of ligands;

willow bark), and orlistat (from Streptomyces competitive binding methods (gel/cell fluorescence imaging) are

toxitricini). inefficient.

» These molecules feature high safety, excellent » Current methods rely on small-molecule compound libraries as

drug-like properties, and lower clinical screening sources, which are incompatible with the complex systems

development failure risk. of medicinal plant extracts.

How to screen covalent active molecules from complex medicinal plant extracts?
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® The platform is scalable, with flexibility for target

proteins and specific probes, providing a simplified

mining covalent active molecules against refractory

targets from natural sources.
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Figure 1. Construction and Optimization of the mIDH1 Protein Chip for Ccc-Chip Screening



{: Establishment of the Ccc-Chip Method on the mIDH1 Protein Chip
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Figure 1. Construction and Optimization of the mIDH1 Protein Chip for Ccc-Chip Screening



4% Screening of mMIDH1-Targeting Components from Plant Extracts via the Ccc-Chip Method
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Figure 2. Screening of mIDHI1-Targeting Medicinal Plant Extracts Based on Ccc-Chip
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Screening of mIDH1-Targeting Components from Plant Extracts via the Ccc-Chip Method
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Flc is a Covalent Active Molecule Targeting mIDH1 in Piper methysticum
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Figure 4. Flavokawain C (Flc) is a Covalent Inhibitor Targeting IDH1-R132H in Piper methysticum Extract



Flc Inhibits 2-HG in mIDH1 Tumors and Activates the cGAS-STING-T Cell Immune Axis
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Figure 5. Flc Inhibits mIDH1 Liver Cancer and Activates the cGAS Signaling Pathway



Flc Inhibits mIDH1 Orthotopic Tumor Growth by Activating CD8'T Cells
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Figure 6. Flc Enhances CD8'T Cell-Mediated Anti-Tumor Immunity in mIDH1 Liver Cancer
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Summary

O This study developed the Ccc-Chip integrated screening platform, enabling efficient screening of
covalent inhibitors in complex natural extracts, and successfully identified Flc from Piper
methysticum.

O The Ccc-Chip platform requires no pre-modification of ligands, and features high sensitivity and
specificity, providing a solution for mining covalent molecules against refractory targets in natural
product libraries.

O Flc inhibits 2-HG production via covalent binding to Cys269 of mIDH]1, activates the cGAS-
STING pathway and CD8'T cell immunity, and can synergistically inhibit tumor growth when
combined with PD-1 antibodies.

 This study not only verifies the practical value of the Ccc-Chip platform, but also establishes a
technical framework linking natural product chemistry and functional proteomics for the
development of covalent drugs from natural sources.
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