Decode the Nature How Post Genomics Bioinformatics Reveals the Why Behind Biology
From Population Genomics to Haplotype Resources for Precision Medicine in Thailand and Asia
Masao Nagasaki*
Division of Biomedical Information Analysis, Medical Research Center for High Depth Omics, Medical Institute of Bioregulation, Kyushu University, Fukuoka, Japan

Abstract
Bioinformatics is moving from cataloging genomic variants to explaining why molecular diversity shapes biological function, disease risk, drug response, and precision medicine. This shift is important as national genome and phenome programs generate population-scale omics data that require interoperable resources, reproducible analysis, data sharing, and local interpretation. In this plenary lecture, I will discuss how post-genomic bioinformatics can reveal the biological "why" by integrating systems biology, population genomics, pharmacogenomics, long-read sequencing, haplotype resources, data infrastructure, and regulatory prediction.

I will first revisit lessons from pathway modeling and systems biology, including Cell Illustrator and executable biological pathway models. These efforts clarified both the value and difficulty of explaining biology with average models, especially when genetic background, cellular context, environmental exposure, and population diversity are not fully considered. I will then introduce NUDT15 as an example of population-specific pharmacogenomics, showing how genetic variation can explain why thiopurine treatment causes severe adverse events in some patients and why population-aware genomic interpretation is essential for precision medicine.

Building on Japanese population genome studies and short-read sequencing resources, I will discuss the transition from single variants to gene-level haplotypes. JoGo and the amino acid, coding transcript, and gene body (ACTG) framework provide standardized identifiers for human gene haplotypes, covering 19,194 standardized genes and more than 4.6 million haplotypes from 258 haplotype-resolved genomes, while linking sequence diversity to clinical variants, genome-wide association signals, expression quantitative trait loci, and transcriptomic evidence.

Finally, I will consider how long-read sequencing, structural variation analysis, transparent nomenclature, cross-population comparisons, and regulatory prediction methods such as QTFPred can support precision medicine and post-genomic discovery in Thailand and Asia. The central message is that bioinformatics should build standards, computational environments, and networks to turn local genomic diversity into biological explanation and health benefit.
