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ﬁ[ Introduction J

An alternative approach to the common way of animal tests is the use of in silico methods Y . Jj‘r* .
for detecting toxicological effects [1]. We combine different machine learning algorithms wee 111 SHICO

with the generation of molecular descriptors for the prediction of a compound's toxicity. A jjjeff'jggjgj
molecular descriptor can be a value referring to a physicochemical property (e.g. =
molecular weight or octanol-water partition coefficient), number of functional groups (e.g. as an alternatlve tO
hydroxyl or carboxyl groups), or other predefined substructures. gjjj]jjjgjj ra :"_l,"]jjg, 7
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324 molecular descriptors were generated with
OpenBabel [2]. WEKA's J48 descision tree selects

The data set consists of a subset of an in-house database of branches based on information gain [3]. Only three
around 20,000 chemical compounds, tested intravenously on out of many descriptors are shown as an example
mice (LDso). decision tree from different models.

ﬁ[ Example } : J Results }

Class. Acc. Spec. Sens. Acc. Spec. Sens. Acc. Spec. Sens.
vt/nt vt/nt vt/nt vt/t vttt vttt tint tint t/nt

Dichloromethotrexate ANN 082 079 0.85 0.61 058 0.66 0.56 0.69 0.54
DT 1091 092 090 0.83 0.83 0.82 0.77 0.77 0.77
RF 1091 093 090 0.87 090 0.84 0.79 0.80 0.78
SUM|082 081 084 075 0.75 0.76 0.70 0.73 0.68

The classifiers (class.) are artificial neural network (ANN), decision tree
(DT), random forest (RF), and support vector machine (SVM). There
are three different models (10-fold cross-validation) for each classifier:
very toxic vs. non-toxic (vt/nt), very toxic vs. toxic (vt/t), and toxic vs.
non-toxic (t/nt). Model vt/nt showed best results and classifier RF
performed best for all models. Accuracy, specificity, and sensitivity:

The reported LDso of dichloromethotrexate is
1,021 mg/kg body weight (non-toxic). It
contains two times the descriptor Carboxylic
acid and one annelated ring structure
indicated by the circled areas. The outcome

non-toxic is based on the simultaneous (#TP+#TN ) (#TN) (#TP)

Acc= Spec = Sens =
occurrence of these §ubstructures and the cC (#TP+#TN+#FP+#FN) pec (#TN+#FP) ens (#TP+#FN)
absence of other descriptors.
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