Error rate improvement of Oxford Nanopore minION using rolling circle amplification.
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Last improvements in sequencing technology led to the new generation of sequencers which enabled multi-parallel long-read high-throughput sequencing, e.g. Oxford Nanopore (ONT) and Pacific Biosciences (PacBio). This brings new possibilities of genome analysis which can be performed in a brand new way using the length of the sequence greatly surpassing the currently most used sequencing technology Illumina. ONT minION sequencer routinely produces sequences >10kb in length, enabling sequencing of full gene regions or amplicons, direct identification of gene isoforms or structural variants. Compared to the Illumina technology, minION is a small and inexpensive platform. Its capital costs are reduced to per-run costs comparable to the Illumina platforms, and data analysis is possible in near-real time. Despite the benefits, the primary drawback of this technology is relatively high error rates (currently ~ 8%) and requirements of additional development and validations.
The rolling circle amplification of circularized target sequence generates linear products which can be sequenced on the Nanopore platforms. This protocol ends up with a long linear product containing target sequence duplicated many times. A large amount of copies of the same sequence enables us to create a consensus sequence, where the disadvantage of the high error rate can be corrected on the basis of dominant nucleotides at each position of the consensus. In other words, we tried to boost the read accuracy by repeatedly sequencing the same parent template molecule and generate more reliable consensus reads. We demonstrate the ability of the consensual sequencing to improve the error rate of minION on the example of Human Tumor protein gene (TP53 ), a crucial cancer formation preventing protein in multicellular organisms We analyzed the overall number of single nucleotide polymorphisms either with use of the raw sequences or with the created consensual sequences aligned to the reference.
