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Professor Hiroyuki Mano (Graduate School of Medicine, The University of Tokyo) together

with Professor Yoshinori Murakami (Institute of Medical Science, The University of Tokyo),
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Professor Hiroyuki Aburatani (Research Center for Advanced Science and Technology, The
University of Tokyo), Professor Koshi Mimori (Beppu Hospital, Kyushu University), Professor
Shin-ichi Morishita (Graduate School of Frontier Sciences, The University of Tokyo), Professor
Hiroshi Nakamura (Information Technology Center, The University of Tokyo) and Mr. Hideaki
Takashima (Japan Biological Informatics Consortium) have developed a technology that
captures DNA/RNA from formalin-fixed paraffin embedded tissues (FFPE) and sensitively
detects somatic single nucleotide variations (SNVs), insertions/deletions (indels) and gene
fusions. For the identification of gene fusions, there are principally three distinct ways to
capture such fusions. One is using genomic DNA (capturing intronic DNA), another method is
using cDNAs (capturing fused mRNAs) and the other is based on 5-RACE. We have developed
each custom kit to detect kinase fusions from FFPE specimens, and examined if any of them can
reliably identify gene fusions. Surprisingly, even from FFPE, RNA-capturing yielded highest
number of reads for gene fusions, and well recapitulated known gene fusions.

We then designed capturing probes for the coding exons and splicing signals from human
genome for a total of 468 genes (Todai OncoPanel (TOP) DNA panel). We also designed probes for
the mRNAs for 475 genes that may form fusions in epithelial tumors or sarcomas (TOP RNA
panel). For each patient, genomic DNA is extracted from tumor FFPE as well as paired
peripheral blood, and subjected to TOP DNA panel analysis coupled with sequencing with
next-generation sequencer, resulting in the identification of somatic, nonsynonymous
SNVs/indels for the 468 genes. Also RNA is extracted from tumor FFPE and subjected to TOP
RNA panels, leading to the isolation of gene fusions. For these analyses, we have constructed an
original computer pipelines.

Professors Hiroyuki Mano and Yoshinori Murakami constructed informed consents for
patients, and this project was already approved by the human genome, gene analysis research
ethics committee of Graduate School of Medicine, The University of Tokyo. We then started TOP
Panel analyses on archival specimens, and have started enrollment of cancer patients.

Professor Hiroyuki Mano and Mr. Hideaki Takashima constructed an original knowledge
database for genomic medicine (T-CanBase), and created a computer program that generates
patient reports based on genomic data and T-CanBase.

Professor Hiroyuki Mano and Project Associate Professor Toshiro Sato (Keio University
Hospital) tried to develop means that can functionally annotate VUS in a high-throughput

manner bot in vitro and in vivo.
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