Analyzing Raw Signal From MinION Sequencers
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One of the great advantages of MinION sequencing is its ability to directly observe base modifications, such as methylation, in the DNA sample. The base modifications cause systematic shifts in the current measured when DNA strand is passing through the pore. These shifts can be later identified in software. Current tools, such as Tombo, typically require sequencing of matched control samples, where DNA modifications were removed, e.g. by in vitro synthesis using PCR. The signal obtained by sequencing the control sample is compared to the signal obtained from the sample with modifications using a statistical test. Another option is to use models that characterize signal progression for known modifications; such models are estimated from data obtained through artificial methylation.  Our goal is to develop an usupervised modification detection framework. In our work, we first use deep machine learning techniques to train characteristics of a typical signal from samples where DNA modifications were removed. Next, we scan newly sequenced samples for sections that do not conform to the learned model by using anomaly detection techniques. The advantage of this approach is that it is sufficient to train the model once for a particular chemistry, and consequently we do not require control samples matched to the analyzed sequence. Currently, we are working on identifying known methylation patterns, but the framework can be naturally extended towards truly unsupervised modification detection, with potential of detection of previously uncharacterized modifications.  

