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At the heterozygous base, the error rate of HIFs in the Roche 454 pyrosequencing data is 0.29 (0.34), as compared with an estimated error rate of 0.87 (1.55) for the Ion Torrent PGM sequences. This is likely to be
due to the fact that Roche 454 pyrosequencing uses a single template read, and thus, does not identify and correct the HFI. In the Roche 454 sequencing data, we found 21.2% HIFs called in homopolymers >13
bases, however, we found that only one (1/54) sequence was true HFI in the other platform (Methods ). The HFI prediction error rate of the Roche 454 pyrosequencing is marginally lower than the estimated error rate
of the Ion Torrent PGM, and we suspect that this is largely due to the fact that the Roche 454 pyrosequencing is able to identify and correct an HFI, although, it appears to do so with some reduction in accuracy. To
estimate how many SNPs are expected to be discovered in a large-scale SNP discovery project, we examined the proportions of heterozygous bases ( Section S3). The Roche 454 pyrosequencing data has in excess of
7 million heterozygous bases, with approximately 30,000 “platform-unique” heterozygous bases, and at least this number identified by the Ion Torrent PGM. In the Ion Torrent data, the fraction of heterozygous bases
is higher, with approximately 13 million bases sequenced as heterozygous. Our approach for evaluating these errors is to demonstrate the point that biases exist that can affect sensitivity to detect changes in
expression. For example, it is known that longer genes tend to have more regions of high identity (homology) within the read. This will tend to create spurious alignments by the aligner, leading to the exclusion of
most of the true region from analysis. We provide a general approach for building (for example) cDNA libraries, and then examining the numbers of reads aligned to genes of a given length and observe the bias
against short genes. An example of this is given in Additional file 1: Figure S4 for the Ramp2 locus for the 200 bp dataset.
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The Illumina DNA sequencing platforms have gained widespread acceptance in many research areas. However, every sequencing technology introduces unique errors and biases into the resulting DNA sequences,
which may influence downstream analyses. The most common sequencing-based technologies include Next-Generation Sequencing (NGS) and Long-Read Sequencing (LRSeq). The Illumina platforms produce short

DNA sequences. The third generation (MiSeq, NextSeq) and upcoming high-throughput NextSeq instruments are able to produce long DNA sequences, with reads up to 150 bp produced. In addition, the MiSeq
instruments can produce paired-end data, which is often particularly useful for high-resolution studies. However, Illumina reads are known to contain many incorrect bases, and previous studies have shown that

computational pipelines have a difficult time removing these errors. These aspects may complicate the bioinformatics analyses of Illumina-sequenced data. Here, we review the errors and biases in Illumina-
sequenced data as well as the impact of two commonly used computational pipelines, GATK and NGStools. Sequencing technologies are important tools for the life sciences and industry. The generation of complete

genome sequences has become routine and has been used as a powerful tool in genomics [ 1 ]. In recent years, technology advances have led to the availability of high-throughput, low-cost DNA sequencing
machines (sequencers). Three companies have developed next-generation sequencing platforms: Life Technologies Corporation, ThermoFisher Scientific and Oxford Nanopore Technology. Each machine uses

different chemistry and sequencing technologies to produce very long and accurate DNA sequences. In the current study, we compare all three machines using direct-target sequencing and long-read sequencing
technologies to show that these three machines produce different sequences, with the Ion Torrent technology being the most similar to the Sanger method and the ThermoFisher and Nanopore technologies being the

least similar. We also show that the Ion Torrent technology is able to detect missing regions in the Sanger sequencing data, suggesting that the Ion Torrent technology is able to generate complete sequence. Thus,
the Ion Torrent technology is an attractive cost-effective option for a range of applications. However, every sequencing technology introduces unique errors and biases into the resulting DNA sequences, which may

influence downstream analyses. Understanding these errors and biases in Illumina, Ion Torrent, and Long-Read technologies is crucial to determining suitable applications for each technology. 5ec8ef588b
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