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Abstract : PacBioRS, a new platform called “the third generation sequencer”, 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 there have
been only a limited number of reports on its application to mammalian genomes and RNA. In this
project, we are planning to utilize this unique system for the diabetes research. We perform
‘feasibility studies’ for assessing the performance of PacBioRS compared with existing technologies
using known sequences, and ‘innovative studies’ trying new applications of this technology to the
genomic and epigenomic studies of diabetes mellitus.

We already assessed the performance of PacBioRS by sequencing lambda phage DNAs, and found
that 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.

We continued discussing the advantages and disadvantages of PacBioRS, with scientists from
PacBio and from Tomy Digital Biology Ltd. We focused on DNA enrichment methods, quantitative
analyses, and detection of methylated DNA. We concluded that size selection of fragmented
genomic DNA using Blue Pippin followed by DNA capture with NimbleGen probes is the most
promising method of DNA enrichment for PacBioRS, and selected target genomic regions.

In order to obtain regulatory genomic regions, we performed a ChIP-seq analysis for H3K27ac, a
hallmark of active promoters, using human primary hepatocytes derived from a Caucasian donor.
We identified more than 50,000 active marks, and found that disease-associated SNPs previously
reported by various GWASs were significantly enriched in these regions. We are planning to
examine heplotype phasing and to detect allelic expression or imbalance of these regions in

combination with analyses by PacBioRS.
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