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FAME-based Bacillus Species Identification using Artificial Neural Networks

B. Slabbinck, B. De Baets, P. Dawyndt and P. De Vos
Fifteen years of routine gas chromatographic fatty acid analyses at the Laboratorium of Microbiology (Ghent University) and the BCCM/LMGTM Bacteria Collection (Ghent) led to the accumulation of a massive amount of fatty acid methyl ester (FAME) data. The resulting FAME database is an ideal source for data mining and machine learning. In this project we attempt to create an automated bacterial species identification system based on FAME data. Starting with the genus of Bacillus we classified sixty-three different species present in the FAME database using Artificial Neural Networks. We trained and tested several feedforward neural networks with back-propagation for different parameter settings and with different datasets. Validation of the classification models is done by simple validation as well as m-fold cross-validation. We obtained accuracies of 54-89% and area-under-curve values of 0,975-0,997. This shows that feedforward neural networks could be used for bacterial species classification and identification. With this conclusion we will go further in the huge bacterial taxonomy to classify the species of the other bacterial genera present in the FAME database. Ultimately, cooperation between bacterial culture collections will become a serious issue. We will attempt to resolve the problems with network-oriented classification and identification to succeed with this very innovative and challenging project.
