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Abstract : In this project, we are going to utilize PacBioRS, a new platform called “the third

generation sequencer”, for the diabetes research as well as to make some technical innovations.
This system has several unique features over other next-generation sequencers(NGS), including
extra-long reads(over several kb), robust base calls for GC-rich or repetitive sequences, and
possible applications for the analysis of DNA modification. However, this technology is still on the
progress, and so for there have been only a limited number of reports on its application to
mammalian genomes and RNA. Therefore, we will perform a ‘feasibility study’ in which we will
compare the performance of PacBioRS with existing technologies using known sequences, and an
‘innovative study’ in which we will try new applications of this technology to the genomic and
epigenomic studies of diabetes mellitus.

1) In order to assess the performance of PacBioRS, we sequenced lambda phage DNAs. Templates
were prepared from 10kb fragments on average, and run was done by Continuous Long Reads
(CLR) modes. After base calling, data were analyzed on SMRT Portal, and mapped to the reference
sequence using of the lambda phage BLASR (Basic Local Alignment with Successive Refinement)
algorithm.

The read length was extended up to 10~ 15kb, and most of the subread length was 2—~5kb, thus
the striking ‘long read’ feature was confirmed. The average base accuracy was 81.6%, which was
lower than commonly used ‘NGS’; however, since base call errors happened randomly and were not
dependent on chemical or structural features of some specific bases, we think we can expect
reliable base calls if the coverage was reasonably deep.

2) We made discussion several times with scientists from Tomy Digital Biology Ltd., over the
advantages and disadvantages of PacBioRS, and reached a couple of conclusions. Although DNA
enrichment of targeted regions is critical for the success of this technology when we deal with large
genomes such as human, there are no established methods for this step yet. Quantitative
experiments such as tag counting of RNA-Seq are better performed, at least for the present, by
other NGS than PacBio. DNA modification of mammalian genomes is more complicated than
previously supposed and does not exhibit consistent patterns of inter-pulse duration(IPD) by
PacBio sequencing. Therefore, we modified the whole plan, and started to develop efficient
methods for DNA enrichment of targeted regions, and to collect reference data for methylated
DNA. Collaborator Nammo’s group collected the list of available human tissues or cells suitable for
genomic (haplotype phasing), epigenomic (DNA modification) and transcriptomic (allelic

expression and alternative splicing) analyses using PacBio.
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