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This study deals with variant calling problem from next-generation sequencing data. Discovered variants (differences from reference genome) are used in studies of population genetics, for sequencing new individuals, for identification of causes of disease and for many other analyses.
In contrast to the traditional approach, which explores statistical properties to formulate metrics used for filtering, we propose more general machine learning approach. Inspired by the human decision making progress based on optical pattern recognition, our approach employs the deep convolutional neural network. Our goal is not only to detect variants at given site but to classify possible systematic mapping and alignment errors as well.
Preliminary work concentrates on sources of errors in the process preceding the variant calling. All relevant information has to be extracted from common file formats and transformed into a more general format understandable by the neural network. Another problem is to identify all desirable labels and obtain their examples in well-annotated data.
Our effort is to provide sufficiently powerful automatic variant caller in form of PC application for a simple workstation. It brings the possibility to train the tool by the customer to maximize performance for the certain project. The data don’t have to be provided to other company, in addition. SW solution includes several preprocessing tools and learner using GPU acceleration.

An intention is to provide a lightweight variant calling tool accessible for all and free of charge. It promises a good generalization including (sequencing) platform independence. Our variant caller can become part of different and customized pipelines due to compatibility with common free tools.

