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Research Projects

In 2000, the draft sequence of the human genome was
published, and in 2022, the complete human genome
reference sequence from telomere to telomere was
finally published. Instruments for measuring human
genome sequence information have made remarkable
progress, and just one instrument can measure
whole-genome information from more than thousands
of individuals per year. It allows large-scale cohort
studies to obtain the whole-genome data of millions of
participants in Japan and overseas combined.

In parallel, recent advances in measuring instruments
at the single-cell level have led to remarkable progress
in developing high-precision, large-scale information.

Our laboratory mainly focuses on the following three
research topics;

(i) large-scale life science data analysis by processing
or developing the machine learning, deep learning,
or quantum computing methods on the hybrid
high-performance computing system.

(ii) the application of biomedical informatics analysis
related to clinical, e.g., cancer and rare diseases,
and population scale cohort samples, e.g.,
common diseases.

(iii) data analysis with systems biology to human data.

On-the-job training in real-world datasets from (i)
to (iii), students educate as next-generation human
resources with data analysis skills to the large-scale
human genome, omics, and clinical data from the
latest technologies from the biomedical domain.

Major Recent Publications

1.Nagasaki M., Katayama T., Moriya Y., et al.
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database covering 4.7 million haplotypes across
19,194 human genes. Nucleic Acids Res. 54(D1):
D1159-D1173, 2026.

2.Matsubara T., Machida S., Owusu S. P. K., et al.
QTFPred: robust high-performance quantum
machine learning modeling that predicts main and
cooperative transcription factor bindings with
base resolution. Brief Bioinform. 26(6): bbaf604,
2025.

3.Nagasaki M., Hirayasu K., Khor S.-S,, et al.
JoGo-LILR caller: Unveiling and navigating
the complex diversity of LILRB3-LILRA6 copy
number haplotype structures with whole-genome
sequencing. Hum. Immunol. 86(3): 111272, 2025.

4.Nagasaki M., Sekiya Y., Asakura A., et al.
Design and implementation of a hybrid cloud
system for large-scale human genomic research.
Hum. Genome Var. 10(1): 6, 2023.

5.Fujiwara M., Hashimoto H., Doi K., et al.
Secure secondary utilization system of genomic
data using quantum secure cloud. Sci. Rep. 12(1):
18530, 2022.

6.Gervais O., Ueno K., Kawai Y., et al.
Regional heritability mapping identifies several
novel loci (STAT4, ULK4, and KCNH5) for primary
biliary cholangitis in the Japanese population. Eur.
J. Hum. Genet. 29(8): 1282-1291, 2021.
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A multi-ethnic meta-analysis identifies novel
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