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QSAR Methods

Python based QSAR methods
RF - Random Forest
SVM – Support Vector Machine
DNN – Deep Neural Network
XGBoost – eXtreme Gradient Boosting
Consensus – average of above methods

Easily implementable as web services for both model building and 
model prediction
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Splitting into training and test sets
Representative random forest splitting
Data set is split into 5-fold training and test sets
Random splitting is chosen using the splitting that gives the 
performance most similar to the average performance using 
random forest method
This approach was chosen so that we had a single training 
and test set for each dataset to reduce complexity for users
Other splittings can be added to allow comparison of 
performance with other researchers2



Molecular descriptors

Descriptors for model building:
T.E.S.T. 5.1
Padel
RDKit
Mordred
Others?
Descriptors available via web API
Descriptors are filtered prior to model building
Remove correlated, constant descriptors
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QSAR models schema
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Comparison to OPERA
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Prediction reports
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Property Dataset Descripto
r Set Splitting Methods Type

Skin 
sensitization LLNA 1.0 T.E.S.T. 

5.1
RND_REPRESENT
ATIVE

SVM, DNN,
XGBoost, RF Toxicological

Carcinogenicit
y (binary)

Carcinogenicity 
(binary) 1.0

Padelpy RND_REPRESENT
ATIVE SVM, DNN,

XGBoost, RF Toxicological

Carcinogenicit
y (potency)

Carcinogenicity 
(potency) 1.0

T.E.S.T. 
5.1

RND_REPRESENT
ATIVE SVM, DNN,

XGBoost, RF Toxicological

Water 
solubility

Water solubility 
1.0

T.E.S.T. 
5.1

RND_REPRESENT
ATIVE SVM, DNN,

XGBoost, RF Physical

logKow logKow 1.0
T.E.S.T. 
5.1

RND_REPRESENT
ATIVE SVM, DNN,

XGBoost, RF Physical

logKow logKow 1.0 
PFAS only

T.E.S.T. 
5.1

RND_REPRESENT
ATIVE SVM, DNN,

XGBoost, RF Physical

Functional 
use

Functional use 
1.0

T.E.S.T. 
5.1

RND_REPRESENT
ATIVE SVM, DNN,

XGBoost, RF
Miscellaneou
s

Single chemical real time predictions
WebTEST 2.0Model set



Future work
Add third party predictions via web services and adding model 
metadata to the database
EPISUITE, OPERA, VEGA, WebTEST1.0



Questions???
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