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Database Initial data Satisfy all 
ADMET thresholds

LOTUS 9246 6157

COCONUT 22,975 15,525

DrugBank 627 446

MayBridge 1896 1233

Total 34,744 23,361
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Skin aging due to the destruction of the extracellular matrix
(ECM) system, which ensures the skin's structural integrity,
is a significant concern for skin health. Four proteins in the
matrix metalloproteinase family (MMPs) are overexpressed
in skin aging and play an essential role in ECM hydrolysis,
including MMP-1, MMP-3, MMP-9, and MMP-12. The study
focuses on identifying broad-spectrum inhibitors for all four
enzymes against skin aging.
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The study successfully developed a deep learning model and
virtual screening process for four human MMPs, which are
significant targets in skin aging. Over 500,000 compounds
were screened through the entire process, and four potential
broad-spectrum inhibitors of MMPs were found to show
promise for skin anti-aging therapy. Four compounds required
free binding energy results and in vitro testing in further
research to further assess binding ability and confirm their
bio-activity.
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Fig 3. Docking scores and interactions with four MMPs of potential ligands. 

Fig 1. Results of training 
deep learning models (DCNN)
and screening databases
through the model.

Fig 5. RMSD plot of four potential ligands. 

Fig 6. RMSF plot of nine potential ligands. Fig 7. Rg plot of nine potential ligands. 

Fig 2. Re-docking result.

Fig 4. RMSD plot of co-crystallization ligand.

Tab 1. Admet evaluation results


