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The ultra-high-speed analysis system, which was constructed in the first year according to the
research plan, was further improved from the viewpoint of shortening the analysis period and
improving the detection rate of chromosomal structural abnormalities other than point mutations.
We confirmed that the analysis time from the collection of blood samples to the identification of
candidate variants can be as short as 26 hours using this analysis system. This follows that the
plausibility of medical implementation in pediatric and neonatal intensive care units, where rapid
diagnosis and treatment decisions are required, was confirmed. In terms of detection of
chromosomal structural abnormalities other than point mutations, we succeeded in detecting DNA
repeat sequences that were difficult to detect by conventional short-sequencing methods. As an
example, in a mother and child patient with undiagnosed muscle weakness, we identified CTG
repeat sequences and made a definitive diagnosis of myotonic dystrophy. At the same time, we
succeeded in detection of DNA methylation status associated with the onset of the disease, which
was useful in genetic counseling. After acquiring sequence data from an ultra-compact long-read
sequencer connected to a desktop PC, the data is processed by a dedicated long-read analysis
pipeline equipped with a Graphics Processing Unit. The plan is to improve the diagnostic efficiency
of this analytic system by combining a gene panel set constructed from information from databases
such as Genomics England with a method of selectively analyzing specific gene groups (adaptive
sampling), and to promote its medical implementation.
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Development of a real-time genome diagnostic system using an ultra-compact longread sequencer
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The ultra-high-speed analysis system, which was constructed in the first year according to the research plan,
was further improved from the viewpoint of shortening the analysis period and improving the detection rate of
chromosomal structural abnormalities other than point mutations. We confirmed that the analysis time from the
collection of blood samples to the identification of candidate variants can be as short as 26 hours using this
analysis system. This follows that the plausibility of medical implementation in pediatric and neonatal intensive
care units, where rapid diagnosis and treatment decisions are required, was confirmed. In terms of detection of]
chromosomal structural abnormalities other than point mutations, we succeeded in detecting DNA repeat
sequences that were difficult to detect by conventional short-sequencing methods. As an example, in a mother
and child patient with undiagnosed muscle weakness, we identified CTG repeat sequences and made a
definitive diagnosis of myotonic dystrophy. At the same time, we succeeded in detection of DNA methylation
status associated with the onset of the disease, which was useful in genetic counseling. After acquiring
sequence data from an ultra-compact long-read sequencer connected to a desktop PC, the data is processed
by a dedicated long-read analysis pipeline equipped with a Graphics Processing Unit. The plan is to improve
the diagnostic efficiency of this analytic system by combining a gene panel set constructed from information
from databases such as Genomics England with a method of selectively analyzing specific gene groups
(adaptive sampling), and to promote its medical implementation.
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