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Education
April 1994 - March 1998: B.S., Department of Information Science, The University of Tokyo
April 1998 - March 2000: M.S., Graduate School of Information Science, The University of Tokyo
April 2000 - March 2004: Ph.D. (Science), Graduate School of Information Science, The University of Tokyo
Professional Appointments
April 2001 - March 2003: Doctoral Fellow, Human Genome Center, Institute of Medical Science, The University of Tokyo
April 2004 - March 2005: Post-Doctoral Fellow, Human Genome Center, Institute of Medical Science, The University of Tokyo
April 2005 - January 2011: Assistant Professor, Human Genome Center, Institute of Medical Science, The University of Tokyo
January 2011 - March 2012: Associate Professor, Human Genome Center, Institute of Medical Science, The University of Tokyo
April 2012 - March 2018: Professor, Department of Integrative Genomics, Tohoku Medical Megabank Organization, Tohoku University; Group Leader of In Silico Analysis
April 2019 - March 2023: Program-Specific Professor, Center for Genomic Medicine, Graduate School of Medicine, Kyoto University
April 2023 - May 2026: Specially Appointed Professor, Department of Disease Genome Epidemiology, Center for Genomic Medicine, Graduate School of Medicine, Kyoto University
April 2023 - Present: Professor, Division of Biomedical Information Analysis, Medical Research Center for High Depth Omics, Medical Institute of Bioregulation, Kyushu University
April 2026 - Present: Specially Appointed Professor, Kyoto-McGill International Collaborative Program in Genomic Medicine (Joint Ph.D.), Graduate School of Medicine, Kyoto University
Research Areas and Keywords
Bioinformatics; systems biology; genome informatics; computational biology; statistical genetics; genomic medicine; population-scale whole-genome sequencing; Japanese genome reference panels; population-specific SNP arrays; human gene-haplotype dictionaries; pangenomics; omics data analysis; single-cell and spatial omics; population genetics; medical informatics; high-performance and cloud computing; pathway modeling and simulation; data assimilation; secure genomic data infrastructure; quantum-secure cloud; quantum-classical hybrid and quantum machine learning for biomedical information analysis.
Research Summary
Professor Nagasaki develops algorithms, statistical methods, and software platforms that translate complex biomedical data into resources usable by experimental biologists, medical researchers, and clinical genomics teams. His early work established computational foundations for systems biology, including Petri-net-based pathway modeling, CSML/Cell Illustrator, and data-assimilation approaches for estimating dynamic biological pathway models on high-performance computing environments [1-6]. In the NGS era, his work expanded to cancer genome analysis and population-scale human genome informatics [7]. He led the construction of Japan's first high-depth whole-genome reference panel from 1,070 general-population Japanese individuals, developed Japanese genome variation resources, and designed the population-specific SNP genotyping platform Japonica Array; these resources improved genotype imputation, served as population controls for rare-disease and pathogenic-variant interpretation, and have been applied across multiple disease studies [8-15]. He also designed and implemented cloud/hybrid-cloud analysis frameworks for efficient processing of more than 10,000 whole genomes [19]. More recent contributions include international GWAS/meta-analysis projects, Japan-Saudi pangenome collaboration, quantum-enabled biomedical data infrastructure and quantum-classical machine learning, and JoGo/ACTG, a world-first genome-wide dictionary of human gene haplotypes covering 4.7 million haplotypes across 19,194 genes [16-23].
Selected Research Highlights
Systems biology, Cell Illustrator, and data assimilation: developed CSML/Cell Illustrator environments for modeling, visualizing, and simulating biological pathways, together with data-assimilation methods for parameter estimation of dynamic pathway models on large-scale computers [1-6].
Japanese genome reference resources and population controls: led the first high-depth WGS reference panel of 1,070 general-population Japanese individuals and subsequent Japanese variation resources, which supported rare-variant discovery, carrier-frequency estimation, and population-control interpretation for rare-disease and clinical genomics studies [8,9,12-14].
Population-specific genotyping and disease genetics: designed the Japonica Array, a Japanese population-specific SNP array that improved genotype imputation and has been used in multiple disease studies, including severe ocular complications of Stevens-Johnson syndrome and inflammatory bowel disease [10,11,15].
Large-scale NGS, high-performance, and cloud analysis: built analysis pipelines and computational designs for cancer genome sequencing, cohort-scale human genomics, and hybrid-cloud processing of more than 10,000 whole genomes [7,19].
International meta-analysis, pangenomics, and statistical genetics: participated as a Japanese bioinformatics/statistical genetics and data-analysis team member in international meta-analyses and genome-analysis collaborations, including amyotrophic lateral sclerosis, primary biliary cholangitis, inflammatory bowel disease across ancestries, and Japan-Saudi pangenome graphs [16,17,20,21].
Advanced biomedical informatics, quantum AI, and human haplotypes: advanced quantum-secure secondary utilization of genomic data, quantum-classical machine learning for base-resolution transcription-factor binding prediction, and JoGo/ACTG, a world-first genome-wide human gene-haplotype dictionary; current work connects high-depth, single-cell, and spatial omics with genomic medicine [18,22,23].
Research History and Contributions
1999 onward: Developed modeling, simulation, and analysis software environments for biological pathways, including metabolic pathways, gene regulatory networks, signal transduction pathways, cell-cell interactions, and miRNA regulation. Related projects include CSML, Cell Illustrator Online, Cell Illustrator, and Petri-net/CSML-based pathway resources [1,3-5].
2006 onward: Advanced data-assimilation and statistical approaches for estimating parameters and inferring dynamic biological pathways from time-course genomic and proteomic data, supporting practical systems biology modeling on high-performance computing environments [2,6].
2009 - March 2012: Built and managed stable analysis infrastructure and custom NGS pipelines on the Shirokane supercomputer at the Institute of Medical Science, The University of Tokyo, supporting large-scale cancer genome sequencing data analysis including the ICGC liver cancer project [7].
April 2012 - March 2019: Served as full professor at Tohoku University, leading in silico processing and analysis of massive NGS cohort data. Major outputs included the 1,070 Japanese high-depth WGS reference panel, iJGVD, Japonica Array, population-control resources for pathogenic and rare-variant interpretation, and downstream integrative analyses combining RNA-Seq, BS-Seq, ChIP-Seq, Exome-Seq, and medical diagnostic data [8-15].
April 2019 - March 2023: Continued genomics, omics, and integrative analysis of large-scale life science data at Kyoto University. Activities included international GWAS/meta-analysis collaborations, statistical genetics in disease studies, and development of secure and hybrid-cloud infrastructures for efficient processing and secondary utilization of large-scale human genome data, including more than 10,000 whole genomes [16-20]. Continued Kyoto University research and educational activities as Specially Appointed Professor from 2023 onward.
April 2023 - Present: At Kyushu University, focuses on interpreting biological and medical questions by integrating phenotype- and disease-associated variants with high-depth, single-cell, and spatial omics technologies. Current activities include analysis of complex structural polymorphisms in immune-related regions, Japan-Saudi pangenome collaboration, quantum-classical hybrid machine learning for genomic analysis, and JoGo/ACTG, a genome-wide human gene-haplotype nomenclature and dictionary resource [21-23].
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