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In clinical sequencing, gene alterations in cancer patients are detected from the next-generation
sequencing data for identifying appropriate molecularly targeted drugs, by which patients are
better treated or stratified put into clinical trials. The objective of this research is as follows: 1)
to develop bioinformatics algorithms that detect alterations in FFPE samples with low tumor
purities for clinical sequencing; 2) to apply the programs to clinical sequencing for which
National Cancer Center (NCC) Japan set up its original system; 3) to develop a medical
information database system that can store data on detected alterations and basic clinical
information; 4) to perform informatics analysis that investigates the features of Japanese

specific alterations.

The objective of 2014 was to develop algorithms that detect SNVs/indels, fusion genes, and copy
number alterations (CNAs) in FFPE samples with low tumor purities. As planned, we developed
them and implemented them into computer programs. We then validated detected alterations,
using mass spectrometry for SNVs/indels, PCR and Sanger sequencing for fusion genes, and
quantitative PCR for CNAs. Our programs attained high sensitivities and specificities in small

samples, some of which had low tumor purities.

In 2015, we improved the programs and added several functions. We performed validation
analysis using more samples. In both sensitivities and specificities, the programs greatly
outperformed other programs, which were widely used but originally developed for research
purposes. In addition, we developed a medical information database system that combines
information on detected variants with clinical information to show the information of each
patient and also statistics. The programs for alteration calling were applied to clinical
sequencing in NCC Hospital and successfully worked for 80 FFPE samples. The detected
alterations of some selected patients were all confirmed by other methods such as mass
spectrometry, quantitative PCR, FISH, and IH except some fusion genes, which remained to be

improved.

In 2016, we overcame this fusion issue and also optimized the parameters of the programs. We
also added the module that detects complex but known alterations. We improved the utility and
availability of the programs by preparing documents, improving the user interface, and
virtualizing the programs. These alteration-calling programs, a pipeline to detect somatic
alterations and germline variants, a reporting program that combines detected alterations with
clinical information were applied to clinical sequencing conducted in NCC under quality
insurance for 120 clinical samples. We analyzed the data by the medical information database
system. The statistics told that some genes with alterations were found specifically in Japanese,

differing from those listed in COSMIC, which were originally developed based on European data.
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