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Multitarget QSAR-based Virtual Screening of Natural Product
and Drug Databases to Identify Novel Antifungals for Deep
Mycoses
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Deep mycoses, according to the World Health Organization SHAP values - XGGBoost High
(WHQ), are neglected tropical diseases, affecting hundreds of
thousands of people around the world.! While there are
treatments for fungal diseases, the rise of antifungal
resistance urges the research of novel antifungal agents.?
This study aims to screen natural products and approved
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drugs databases to discover new antifungal agent candidates PubchemFP381 :‘éj
against deep mycoses through machine learning models PubchemFP607 e
based on multitarget quantitative structure-activity PubchemFP502 -
relationships (QSAR).? PubchemFP13
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Using IC50 data from 16 deep mycoses pathogens from | | | | | Low
ChEMBL, 5 machine learning regression algorithms (Bagging, 4 2 0 2 4

SHAP value (impact on model output)

Gradient Boosting, LightGBM, Random Forest, XGBoost) PubchemEP345 PubchemFP403 PubchemFP581

were selected from 40 candidates and used to create models.

The models were assessed using 10-fold cross-validation : Q—H : 1
(CV) and were then used in a consensus approach to predict jV\/T\
the antifungal activity of nearly 460,000 compounds from >_\' 0o” 0
natural products and approved drugs databases. H o “L

Figure 1 — Flowchart of the conducted study

57 compounds were considered active (pIC50 > 6) by the
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IC50 values + | |Removal of Low models.
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~__ZINC20) -~ QSAR-based machine learning approaches proved to be a

TS | valuable tool for the virtual screening of large databases,

though dependent on quality data. This method led to the
identification of 57 novel and repurposed antifungal agent
candidates, warranting further experimental studies.

Exploratory data analysis revealed that there are statistically
significant chemical differences between active and inactive

substances. FUTURE WORK / REFERENCES
Future work involves improving the machine learning pipeline  [u]f,xa=[x]
Table 1 - Average 10-fold CV score for the 5 models through data and methodology, as well as conducting %
experimental analysis on hits. References on QR code. H
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