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QSAR(Quantitative structure-activity relationship) Workflow 
for targeting TRPM8

Adapted from Palchevskyi et al. Commun. Biol 2023
Target: Transient receptor potential M8 protein (CHEMBL1667665) - ChEMBL
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https://www.ebi.ac.uk/chembl/explore/target/CHEMBL1667665


Preprocessing: 1168  (ChEMBL)     654 compounds

● Removed data with empty values, salt ions, small fragments, duplicates. Ensured correct SMILE representation. Standardized IC50. 

Descriptor calculation 

● 3D properties, 2D topological descriptors, quantum mechanical properties, an constitutional properties (number of atoms, type, 
size etc)

Feature reduction: 1008      564 features  

● 6 quantum -, 23 physicochemical -, 62 topological -, 917 3D -descriptors/features selected. 
● Removed features with low variance/high correlation, then by Factor Analysis, PCA, Genetic Algorithm, or Random Forest elimination

Model training on reduced features

Method

Factor Analysis
PCA
Genetic Algorithm
Random Forest elimination



PCA-based feature reduction
Regression ClassificationLow affinity

high affinity



Model training on reduced features

Classification SVM on genetic algorithm 
feature selection

Regression Random Forest on PCA 
feature selection



Model comparison



● Using publicly available TRPM8 targeting drugs, features were calculated and 
reduced using multiple methods then modeled using XGBoost, Random 
Forest, Support Vector Machine

● It’s easier to predict high or low potency than medium potency
● For regression, Random Forest model performed best
● For classification, most methods performed well
● The models performed well with accuracies and correlations with experimental 

data compared to state-of-the art

Conclusion


