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Construction of high-dimensional Japanese genome reference sequences suitable
for the search for disease-associated mutations

HIGASA, Koichiro
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The current human reference genome is a linear haploid DNA sequence. This
reference structure poses practical limitations due to the prevalence of genetic diversity in human
populations because any given human genome has millions of variations compared with the reference
genome. Therefore, a strategy to reconstruct a more complete version of the reference sequence will
be essential. To construct a state-of-the-art reference sequence, we elucidated the complex genetic
components from whole genome-sequencing data of 3,135 Japanese individuals and integrated them into
the current reference sequence as a graph structure. The Japanese graph reference sequence
significantly contributed to the precise characterization of variants. The integration of
accumulating knowledge of genetic variation into the current reference sequence is a promising
strategy to develop a leading-edge reference structure appropriate for interpretation of pathogenic
variants towards precision medicine.
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