5.6 Additional File 6: Initial Implemented OpenTox Algorithms

Algorithm web services are key components of the overall OpenTox Framework and also important parts of Use Case-related implementations, as they are responsible for data manipulation, descriptor calculation and selection, reduction of dimensionality, and most importantly generation of regression and classification (Q)SAR models.  All algorithm services accept a dataset as input, so they assume the existence of a dataset service. Algorithms that have been included in the initial prototype are summarised here and can be grouped in four categories: descriptor calculation algorithms, classification and regression algorithms, clustering algorithms and feature selection algorithms. 

5.6.1Descriptor Calculation Algorithms

This category currently includes algorithms which calculate descriptors that represent chemical structures. There are two different types of molecular descriptors, namely physico-chemical and (sub-)structural descriptors. In the group of structural and sub-structural descriptors, five algorithms have been implemented (FreeTreeMiner, fminer, gSpan [80,81], MakeMNA [82], MakeQNA [83]). We have also prototyped two sets of descriptor calculation algorithms that belong to the group of physico-chemical descriptors, namely the Chemistry Development Toolkit (CDK) and JOELib [84], [85].  OpenBabel has not been implemented yet as a separate software component, but it is implicitly used in the fminer descriptor calculation implementation for sub-structure matching.

5.6.2 Classification and Regression Algorithms

These services are responsible for the generation of QSAR models which are stored on the server side and can be used for predicting toxicological properties. They require the specification of a dataset URI and of a URI for the prediction feature. Some algorithms accept additional parameters that allow the fine tuning of the training procedure.

For the initial OpenTox prototype we have implemented MLR as a basic regression method [86], kNN [87] as a basic instance-based lazy learning classification method, J48 decision trees as an eager classification algorithm implementation [88], PLS [89], SVM [90], lazar, ToxTree [91], Gaussian processes for regression [92], M5P [93], and MaxTox [94]. Additionally, we have implemented one popular machine learning classification algorithm, namely the Naive Bayes classification method.

5.6.3 Clustering Algorithms

This category contains unsupervised learning algorithms that group objects of similar kind into respective categories. In other words clustering algorithms are exploratory data analysis tools which aim at sorting different objects into groups in a way that the degree of association between two objects is maximal if they belong to the same group and minimal otherwise. The most popular clustering algorithm, namely the k-means clustering method [95] has been implemented in the initial prototype.  

5.6.4 Feature Selection Algorithms

The fourth category contains algorithms for the reduction of the dimensionality of a dataset, by selecting only a subset of a full set of descriptors included in the dataset. The feature selection algorithm Info Gain Attribute Evaluation [96] has been included in the initial prototype. 
It should be noted that all algorithm services are required to adhere to the OpenTox Algorithm API [97], regardless of the category to which they belong. Further information on each algorithm that has been prototyped as a web service can be located on the OpenTox website [98]. 
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