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Identification of plasmids from sequencing data is an important and challenging problem related to antimicrobial resistance spread. The problem is typically addressed by machine learning methods combining features derived from input contigs. We provide a new architecture for identifying plasmid contigs in fragmented genome assemblies built from short-read data. We employ graph neural networks (GNNs) and the assembly graph to propagate the information from nearby nodes, which leads to more accurate classification, especially for short contigs that are difficult to classify based on sequence features or database searches alone.  Our software tool, plASgraph2, either outperforms or performs on par with a wide range of state-of-the-art methods.

Some methods also use additional features based on homology to sequences typical for known plasmids or chromosomes. We propose a method for creating such features using log-odds scores based on ideas similar to those traditionally used in sequence alignment scoring, such as BLOSUM scoring matrices. The framework is flexible as it can handle both close homolog tags derived from a pangenome of training sequences as well as protein domains capturing distant homology. Inclusion of these features into the plASgraph2 graph neural network further significantly improves the accuracy of the predictions.

Availability:  Our software is available at https://github.com/cchauve/plasgraph2 and the training and testing data sets are available at https://github.com/fmfi-compbio/plasgraph2-datasets. 
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