Pharmacogenomics landscape derived from long-read whole genome sequencing 
Pajaree Chariyavilaskul1, Monnat Pongpanich2, Vorasuk Shotelersuk3. Department of Pharmacology, Faculty of Medicine, Chulalongkorn University1, Bangkok, Thailand; Department of Mathematics and Computer Science, Faculty of Science, Chulalongkorn University2, Bangkok, Thailand; Department of Pediatrics, Faculty of Medicine, Chulalongkorn University3, Bangkok, Thailand.
Introduction. Pharmacogenomics (PGx) studies in Asian populations have mostly relied on targeted genotyping or short-read sequencing approaches, which can miss complex structural variants, rare alleles, and haplotypes in highly polymorphic pharmacogenes. Long-read whole genome sequencing (lrWGS) enables more comprehensive characterization, offering an unprecedented opportunity to define the PGx landscape in underrepresented populations such as Thais.
Aims. To characterize the PGx landscape in the Thai population using lrWGS.
Methods. lrWGS (PacBio HiFi) was performed in 235 unrelated Thai individuals. We analyzed 23 pharmacogenes (ABCG2, CACNA1S, CFTR, CYP1A2, CYP2A13, CYP2B6, CYP2C19, CYP2C8, CYP2C9, CYP2D6, CYP3A4, CYP3A5, CYP4F2, DPYD, G6PD, IFNL3, NAT2, NUDT15, RYR1, SLCO1B1, TPMT, UGT1A1, VKORC1) and 11 loci of HLA (A, B, C, DRB1, DRB3, DRB4, DRB5, DQA1, DQB1, DPA1, DPB1) using pb-StarPhase pipelines optimized for long-read data, enabling accurate phasing, diplotype resolution, and structural variant detection.
Results. High-resolution genotyping was achieved across all targeted pharmacogenes and HLA loci. lrWGS enabled precise characterization of complex loci such as CYP2D6 (including hybrid alleles), HLA (at four-field resolution), which are difficult of resolve with short-read sequencing. Comparison with global populations highlighted distinct allele frequency distributions, underscoring the need for population-tailored PGx implementation.
Discussion. This study represents the first lrWGS-based PGx landscape in the Thai population. The discovery of novel and population-specific variants has important implications for predicting drug response, adverse drug reaction risk, and guiding precision medicine. lrWGS offers a transformative platform for advancing equitable pharmacogenomic implementation in Thailand and across Southeast Asia.
